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BIOACTIVE METAL COMPLEXES

AJAY M. PATILY CHANDRASHEKHAR G. DEVKATE",UDDHAV CHAUDHAR’,
SHYAM TAKLE'

Jzﬂepaﬂmgm‘ af Chemistry, Pratishthan College Paithan, Chh.Sambhajinagar-431107, India
‘?D'e t. of Chem., Indraraj Arts, Com.andSci. College, Sillod, Chh.Sambhaimagar-431112, India
Dep afChemistry, Kalikadevi Art’s, Sci.&Comm. College, Shirur(Ka ), Dist.-Beed India
Deparﬁnmn‘ af Chemistry, §.D.CollegeSaegaon, Chh.Sambhajinagar-431107, India
* Correspondence: E-mail: patilamd (@ gmail.com

Abstract: Novel Heterocyclic 134 Thiadiazole Fe(lll} Complexes were prepared.
MetalComplexes were prepared from hgand 4-bromo-2-(((3-mercapto-1_3 4-thiadiazol-2-
yhimino)methyl)-6-methoxyphenol with Fe(NO3): 9H;0 (Iron Nitrate) Structures of
complexes were confirmed based on different spectroscopic techmigues like elemental
analvsis, FT-IR. UV-Vis. magnetic and melar conductivity measurements All complexes
were non-clectrolytes and had octahedral geometry. Investigation of bioactivity for
complexes and ligands exposed their moderate antibactenial activities tested 1 vitro against
bactertal Stramns §. awrews and B subtilis and fungal stramns of F. Chosperum and 4. Niger
using Kirby-Bauer dise diffusion method.

Kevwords:, Heterocyelic igand 1.3, 4 Thiadiazole Bioactive Octahedral

Introduction:

There has been substantial increase in the aspire towards the discovery of effective
and safe therapeutic agents for the novel drug designing due to the studies of Schiff bases and
their cumplexes having a diverse spectrum of biological and pharmaceuncal activitias as
antifungal™ antioxidant, antibacterial™ “and antitumor agents’ . due to their interaction to
the specific sites of a DINA-strand as reactive models for pmtem—nucieic acid mnteraction The
heterocyclic class of chelating ligands contamming N, O, and 5§ exhibits a great vanety of
biological activities. These activities are reported to include pharmacological apphcannna
such  asantitubercular™, anncam:l:r‘_‘ antibacterial® antiviral™,  an: Y
antunflammatory™ . aﬂ_hfeedaﬂt . analgasic” an.t:mmmb;alm“ aﬂnmalmmfmaﬂd
anticonvulsant properties™,. Azomethine group is the common structural feature of Schiff
bases. where substituents may be alkyl cyclealkyl arvl or heterocyclic groups™ ™ .The
importance of metal complexes of Schiff bases has been acknowledged i the field of
bioinorganic chemistry, supramolecular chemistry, biomedical applications and material
sciences . Metal complexes of Schiff bases provide compounds related to natural and
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synthetic carriers of oxyegen™  .also provide compounds which act as active stereospecific
catalysts in reduction, oxidation, hydrolysis and transformation reactions in inorganic and
organic chemistry™" the chemustry and the applications of these novel Schiff bases
thiadiazoles group contamming moieties dermvattves could be extensively studied by
coordinating to various metal ions. As a result, the structural actuvity relationship study of
1.3 4-thiadiazoles could be enlarge 1n the future development [ocv-xxvi]. Metal-binding with
a ligand wsually occurs vsing a heteroatom like nitrogen, sulphur and oxyzen Coordination
bond among metal and ligand 15 formed, resulting in the formation of a coordination
complex. Metals. as well as their complexes. have significant applications in medical history
since 3000 years™

In the Present study we synthesized and charactenzed novel Fe(lll) Metal Complexes
fromheterocyclic ligand 4-bromo-2-{{(5-mercapto-1_3 4-thiadiazol-2-vlimmno imethyl)-6-
methoxyphenol Moreover the preluminary in virre antibacterial and antifungal screeming
activities of the ligand are carried out and the results are reported herein.

Materials And Methods:
Experimental:

All chemical of analytical grade. All salts are metal natrates ie,
Fe(MN0D:); OH:O(S1gma-Aldrich) 3-ammo-1 3 4-thiadiazele-2-thiel and 5-bromo-2-hvdroxy-3-
methoxybenzaldehvdefrom Sigma-Aldrich vsed without further purnification Dist. Ethanol
vused for synthesis of lizand, diethyl ether (Sigma-Aldnch) IR Spectra recorded on Peran
Elmer Spectrometer in range 4000-400 em” KBr pellets. The CH and N analyses were
carried out using a Euro-E 3000 Magnetic susceptibility measurements for the synthesized
complexes were obtained at room femperature using Room Temperature magnetic moments
bv Guoy's method m BM. Electronic Spectra using DMSO on Vanan Camry 3000
Spectromieter.

Biological Activity:

Metal complexes (MC) of Fe (III) Was studied for ther antibactzrial activitvagainst two
bacterta viz. B. Subtilis; §. aureus, Two fung strans 4. niger and F. oxysporumby Kirby-
Bauerdiscmethod™ ™. The standard for antibacterial activity 1s Ciprofloxacin and antifungal
activity 15 Miconazole was also screen under same condition for comparison of bioactivity.

Svnthesis of Schiff base Ligand: The lisand i1s symthesized by reported method™ . The
mixture of 1-1 3-bromo-2-hydroxy-3-methoxybenzaldehyde (23120 01mol) wath 3-amino-
1.3 d-thiadiazole-2-thuel (1.33 g; 0.01 mol) dissolved 1n ethanol. Then add Few drops of
glacial acetic acid was added The resultant mixture stirred for 4-3 hrs the vellowish colored
precipitate of Ligands was obtained. Wash with Ethanol recrystalised with Ethanol and Ether
then dnied. The purnty of compound was checked bv TLC using Silica Gel method.

Synthesis of Metal Complexes: The metal complexes were prepared by mixing of metal
nitrates 1. Fe(NO:); 9H:Owith (30 ml) ethanolic solution of Ligand 4-bromo-2-(((5-
mercapto-1_3 4-thiadiazol-2-vl)Jimino)methvl)-6-methoxyphenol 1n (metal: ligand)1:2 ratio.
The resulting muxture refluxed on water bath for 5-6hr A colored product obtain washed wath
ethanol, filtered. and recrystalised with ethanol (Scheme 1)
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Scheme 1.Synthesis of metal complexes

Results and Discussion:

The ligand 4-bromo-2-(({53-mercapto-1.3 4-thiadiazol-2-vljimino}methyl)-6-methoxyphenol
and its Metal Complexes of Fe(lll) is stable at room temperature in solid state(Schemel). The
ligand and 1ts Metal Complexes 1z zsoluble 1n organic solvent ike DMS0, DME. The phvsical
and analyvtical data shown in Tablel Spectralevaluation shows formation of ligand and its
metal complexes The synthesized complexes having 1:2 metal to ligand stoichiometric ratio.

Table 1: Proposed Structures of metal complexes M: Fe (TII).

Entry | Products Time Yield MP

— () (%a) ')

.‘
d. Br

"N ’"\r/\]/
# o f;
|
B SN2 “-E'Sj;,-—SH

N-N

Characterization data of Heterocvelic Lizands:

4-bromo-2-(((5-mercapto-1.3. 4-thiadiazol-2-vl)imino)methyl)-6-methoxyphenol
(Table.l1,L) : Dark Yellow:MF. CjgHsBrN:O25:Yiield - 72% : MP.230°CMolar
Cond (DMSO 1x107conc. ohm™ em® mol™):6.62: UV(DMSO. cm™): 282 (m—n* tran. of
benzene ring), 368 (n—n* azomethine moieties and phenolic -OH ); IR(KBr Cm'l} 1y =3323
(O-H str. im aromatic nngjyv= 1633 (C=N azomethine). v=1493 (-C=N-N=C strin
Thiadiazole ning). v=1268 (C-0 Phenolic). +=1026 (N-N Thiadiazole ring). v=736 (C-5-C
stran thiadiazole ning) - 'H NMR (400 MHZ DMSO dg) & ppm: & = 11 23(s. 1H Ar-OH), &
=8 .80 (s.1H.CH=N). = 7.10-7.56( s.2H.Ar-CH), . “C NMR (DMSO-ds, 400 MHZ.) & ppm
6 =1506-1216 (C;-Cg¢ Aromatic). & =1617 (C;-C=N- Azomethine). & =1556 (Cg
Thiadiazole ning). 8 = 181.3 (Cy Thiadiazole nng). 6 =322 (Cyg —OCHs—).: MS (70 eV) m/'z
347 [M+H.100%].Anal Calcd For CypHzBrN3i0:S; :C, 3469; H, 233 N. 12.14:S,
1832 Found: C.3460.H. 231N, 12028 1846

Characterization of HeterocyclicMetal Complexes:
Bis(4-bromo-2-(({5-mercapto-1,3.4-thiadiazol-2-vl)imino)methvl)-6-
methoxyphenoxy)iron Dihvdate:LightGreen: MF. CypHisBriFeNgOgSyYield 72%
M P =300°C: Molar Cond (DMSQ 1x107conc. ohm™ cm” mol?):11 8:Magnetic moment
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(B M) -5.89-UV(DMSO. em™) -392.460 385 (m—a*. n — =*. d-d transition). IR(KBr
Cm'lJ :v=3446 (O-H str. Water molecule), v = 1620(C=N azomethine}. v =1469 (-C=N-N=C
{(str.m Thiadiazole ning), v =1290 (C-O Phenolic). v =1020 (N-N Thiadiazole nng), v =731
(C-S8-C stran thiadiazole ring), v =554 ( M-=0 bond), v =442 ( M-N bond); Anal Calcd For
Ca0H1sBrFeNg04Ss - C. 30.71: H. 2.32: N, 10.74; Fe. 7.14; Found - C. 30.15; H, 2.02: N,
10.20; Fe, 7.01:%.

Results and Discussion:

Infrared spectra has proven to be the most suntable technique to give enough information to
elucidate the nature of bonding of the ligand to the metal 1ons The IR data the spectra of
Bis(4-bromo-2-{({5-mercapto-1 3 4-thiadiazol-2-y)immo )methyvl)-6-methoxyphenoxy)iron
Dihvdate heterocyelic metal complexes show peak at 3446 cm” of O-H stretching of Water
molecule while in free ligand 3323 cm ™ Difference of —-OH Stretching frequency in ligand
and metal complexes is due to water molecule coordinate to metal in metal complexes™ The
aromethine pek of lisand obsenved at 1633 cm™ (-C=N- azomethine) while 1n metal
complexes 1t 15 observed at 1620 cm™ When electron donation from ligand azomethine
nitrogen to metal takes place in metal complexes the stretclung frequency of MC decreses
due to chelation it confirms metal to ligand bonding through azomethine nitrogen™.The
phenohic (C—0) starching frequency of ligands and MC 1s 1268 em & 1290 mn_ires-pe-::tively.
The difference 15 due to electron donation of oxygen to metal in MC, 1talso show band M-O
at 554 cm™ The coordination of azimethine mitrogen also confirms when we see the band M-
N at 442 cm™ in Metal complexes .

The band 15 at 282nm and 398 nm in ligand i1s due to transition m benzene ring of
ligand and phenolic OH and Azomethine moieties. These band shifis to longer wavelength
due to formation for Schuff base metal complexes at 392, 460,585 having n—a*. n — a*. d-d
transition” . Molar Conductance value of MC 1s 11.8 shows non-electrolytic nature of metal
complexes. The magnetic moment value for Fe (III) complexes (MC) 15 5.890 B M hence 1t
confirms octahedral seometry of metal complexes™ ™.

Antimicrobial Activity

The antimicrobial activity of heterocyelic metal complexes were studied against two
gram positive bacteria 5. gureus and B.Subtlistwo fungi 4. miger and F Oxysporum.
heterocyclic metal complexes show better antimicrobial activity as compare to ligand. The
Antifungal and Antibacterial activity of ligand and MC shown 1n table 2 Metal complexes
show maore actovity due to chelation 1t show delocalization of n electron on chelating ring 1t
enhance penetration of complexes in hpid membrane of microorgamsm 1t blocks the binding
site enzymes of harmful microorganism some factor like hydrophilicity hipophilicity,
solubility, Conductivity & bonding between M-L that increases the activity of metal
complexes. lipophilic nature of the complexes arnsmng due to chelation. It 1z probably due to
faster diffusion of the chelates as a whole through the cell membrane or due to the chelation

fx= v
theory .
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Table 2. Antimicrobial activity of ligand and its Metal Complexes

i1

v

Lty B

Compounds Antibactrnial Actrvity Antifungal Activity
S.aureus B.subtilis A.niger Foxysporum
Dhameter of | Diameter of | Diameter of | Diameter of
inhibition inhibition mnhibition mhibition Zone
Zone in mm Zone in mm Lone in mm in min
500ppm 300ppm 300ppm 500ppm
Ligands({HL) 18 18 14 22
Fe Complex 23 23 20 21
Ciprofloxacin(Standard) | 34 33 - -
Miconazole{Standard) - - 31 27
Conclusion
In the Present Study new Heterocyclic 1,34 Thiadiazole based bioactive Metal complexes
(MC) Le Bis{4-bromo-2-{({(5-mercapto-1_3 4-thiadiazol-2 -yl iiminomethyl)-6-

methoxyphenoxyhiron Dihvdate was prepared by Conventional method. The metal complex
is more Bioactive as comipare to parent ligand against all pathogenic microorganism Thsese
tyvpe of study help to overcome problems like multi-drug resistance of microorganism.
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Abstract—A seriez of J-aryl-5-{2-[3-{tmiflucromethyliphenyljethenyl} -1 3 4-oxadiazolez were synthesized by
cyclization of 3-[3-{triflnoromethyl}phenyllacoylic acid with substituted benzohydrazides in the presence of
phosphoryl chloride. The svnthesized compounds were characterized by FI-IR, 'H NMRE. and mass spec-
troscopic technigues and screesed for their in vitre antimicrobial activity agsinst 5 aurens. 8. pyegenas, £ coli,
F asruginosa, C.albicans, and -4 -niger: Most of the synthesized 1.3 4-oxadiagole denvatives exhibited
moderate to good activity against the tested microbial strains
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INTEODUCTION

Bactenia and fungzi affect nullions of people and are
the main reason for infectious diseases. The synthesis
of new compounds which resist bacteria and fungi has
become a challenge for researchers in the last few
wvears. To find out new antibiotics and antifungal agents
1s the main task mn recent vears due to the resistance of
microorganisms to the drugs available 1n the market
So, the discovery of novel and effective antibactenal
and antifungal agents 15 more demanding and
challenzing for chemists and pharmacists night now.
Molecules having a 1.3 4-oxadiazole motety displaved
important biological properties [1-3]. Nitrogen and
oXygen are important constituents in heterocyclic
compounds that have zot a lot of attention due to thetr

wide pharmacological activifies. 1,3 4-Oxadiazole is
an mportant part of drug molecules and agnicultural

chemicals. Several reviews have been published on

1.2 4-oxadiazole dertvatives, methods of their syn-
thesis. and applications as pharmacolozical agents such
as antitumer [4, 5], antiviral [6], antifengal [7. 8],
anticancer [9], antibactenal [10, 11], anti-inflammatory
[12, 13]. antimicrobial [14—16]. anti-HIV [17. 18]
antioxidant [19], analgesic [20], antitubercular [21],
and antidepressant agents [22]. It has been well
established that fluoninated heterocyeles, in particular
trifluoromethyl-substituted denvatives have occupied

a significant place in modern medicinal chemistry

[23-25]. In view of the above-mentioned facts and m
comtimiation of our interest in the synthesis of new
drug candidates that mav ba valuable m designing new,
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potent, selective, and less foxic antimucrobial agents,
we report here the svnthesis and antimicrobial evalua-
tien of CF;-contamming 1.3 4-oxadiazole denvatives.

RESULTS AND DISCUSSION

The target compounds, 2-arvl-5-{2-[3-({tnfluoro-
methyl jphenyl]ethenyl}-1,3 d-oxadiazoles Sa—5j, were
synthesized by the reaction of 3-[3-(tnfluoromethyl}-
phenyl]acrylic acid (4) with substituted benzoic acid
hydrazides 3a—3j. Intially, substituted benzoic acids
la—1j were converted into methyl esters 2a—2j by
refliing 1n methanol in the presence of a small amount
of sulfunec acid Nucleophilic substitution of 2a-2j by
hydrazine gave the corresponding acid hydrazides
3a—3j. Fmally, mtermolecular cychzation of 3a-3j
with 3-[3-(triflucromethy] )phenvl]acrylc acid (4) 1n
phosphoryl chloride under reflux afforded substituted
1.3 4-oxadiazole denvatives Sa—5j (Scheme 1),

The structure of 1,3 4-oxadiazole derivatives 5a—5j
was confirmed by IR. 'H NMR, mass spectra. The
IR spectra of 5a—5j showed absorption bands at 1603
{(vC=N) and 1094 cm™ due to the stretching vibrations
‘of the oxadiazole ring, whereas no peaks typical of
hydrazide moiety were observed, which confirmed the
formation of oxadiazole ring. Absorption bands at
arcund 1300 and 1060 cm™ were assigned to C=C
{aromatic) and C-0-C stretchings, respectively. In
addition, absorption peaks at 1531 and 1524 em™ were
‘observed in the spectra of 5b and 5c¢ due to the presence
of NO, group, and compound 5f showed an absorption
peak at 3327 cm™ due to NH, group. The 'H NMR
spectrum of 5a displaved no peaks assignable to
hvdrazide motety (6 4.70 ppm for NH; and 1030 ppm

DHOTRE etal

for NH), and the aromatic proton sional appeared as
a multiplet at & 7.27-8.91 ppm. The mass spectrum of
Sa showed the molecular 1on peak at m'z 317.08 1n
agreement with the molecular formula G,-H;,F-N,0.

The synthesized compounds were screened for their
antibactenal activity agaimnst four different stramns, viz.
two Gram-posttive (S qurens, 8 pvogenes) and two
Gram-negative (Z coli, P aerugingsa), by the senal
dilution method using ampicilling chloramphenicol.
ciprofloxacin, and norfloxacin as standard drugs. The
antifungal activities of 5a—3j were evaluated aganst
C. albicans, 4. niger, and A ¢clavatus by the same
method m comparison to nystatin and gnseofulvin as
standard drugs. Compounds Sa and 5f exhibited
excellent activity against both Gram-positive and
Gram-negative hacterta. while compounds Se and 5h
showed appreciable activity against £ co/i. Com-
pounds 3b, 3d. and Se were moderately active agamnst
5. aureus. and compounds 5b, 3¢, 5d, and Se were
active against S pyogenes. Moderate to poor antihac-
terial activity was observed for the remaining com-
pounds of this series (Table 1). The antufungal
screening results indicated that compounds 5d and
5g showed extremely promising activity agamst
€ albicans. Compounds Sa and 5h possessad good
activity agamnst 4 clavarus. The remaming compounds
displayed moderate to poor activities (Table 1),

EXPERIMENTAL

All solvents and reagents of AR grade were

purchased from Merck (India) and used without further
purtfication The meltng pomts were determimed by
the open capillary method and are uncorrected. The

Scheme 1.

COO0H COOMe
@’ eorHS0, _ @r wero ()

2a-2j

1a-1j

F3R©/MGGH

4
POCI, reflux

COMHNH;

3a-3]

CF3

ba-5j

R=TH (a), 4-NO, (b}, 3-N0, (c), C1 (d), 2-C1 (e}, 4-NH; (D), 4-Me0 (g). 4-Ma (k). 4:0H (i), 3-0H (j).
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SYNTHESIS, CHARACTERIFATION, AND ANTIMICROBIAT EVAIUATION

Table 1. Antimicrobial activity of compounds 5a—5j

1815

Migimum bactericidal concentration, ug/mL Ainimum fanpgieidal concentration, pzfmi
Compound no. G—mm-ﬂegamre bacteria Gram-positive bactena. gl
K coli B geriginosa | S.owawr | 5 pyogenmus | O albicans A miger A elovas

Sa 12.5 25 100 50 1600 00 250
b 100 625 L 1.5 1000 250 250
Se 125 125 100 62.5 500 1000 1000
5d 100 62.5 30 30 =50 300 300
Se 61.5 250 100 50 1000 1000 1000
5f 50 25 100 s 1000 1000 1000
Sg 20 125 300 230 =50 300 300
Sh 62.5 100 230 100 500 300 300
5i 250 100 250 250 500 1000 1000
5j G615 100 230 100 3040 300 Rt
Gentamycn 0.05 1 0.25 0.5 - o -

Ampicillin 100 - 250 100 - - -

Chloramphenicol 50 50 50 S0 - - -

Ciprofloxacin 25 15 50 50 = - -

MNorfloxacin 10 10 10 10 - - -

Nestatin - - - - 100 1040 100
Grizeofulvin =— = — = 300 L0 100

progress of reactions was monmitored by thuin laver
chromatography on 0.25-mm silica gel 60 Fi5; plates
(Merck). and visualization was done under UV light
(3 254 nm). The 'H NMR spectra were recorded on
a Bruker DEX spectrometer at 400 MHz using
DMSO-d;; or CDCl; as solvent and tetramethylsilane as
internal standard

Methyl benzoates 2a-2j (general procedure).
Substituted benzoic acid la—1j (0.01 mol) was
dissalved 1n 20 mL of absolute methanol 1 a 100-mL
round bottom flask. 3.0 mL of concentrated sulfuric
actd was added. and the muxture was refluxed for 3 b
Afier completion of the reaction (TLC, ethyl acetate—
hexane, 30:70), the nuxture was poured mto a 300-mL
separatory funnel and treated wath 100 mL of distilled
water and 10% sodium bicarbonate solution added to
remove unreacted carboxylic acid. The mixture was

extracted with diethyl ether (100 mL), and the extract
was evaporated.

Substituted benzohvdrazides 3a—3j (general
procedure). A 100-mL round bottom flask was chargad
with 25.0 mL of methanol. substituted benzowc acid
ester 2a—2j (0.01 mol) was added, and 4.0 mL of
80% hvdrazine hydrate was then added. The muxture
was refluxed for 5 h until the reaction was complete
(TLC. ethyl acetate—hexane, 30:70). The mixture was
diluted wath distilled water, and the solid product was
filtered off and washed with distilied water.

2-Arvl-5-2-[3-(triflucromethvl)phenyl] ethenyl}-
1,3.4-oxadiazoles 5a-5j (general procedure). A sus-
pension of substituted benzoic acid hydrazide 3a-3j
(0.01 mol) 1n phosphory] chloride (10 mL) was
refluxed for 3 h. After completion of the reaction
{TLC). the nuxture was cooled and poured dropwase
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onto crushed 1ce with continuous stirmng The mixture
was then neutralized with sodmom bicarbonate and left
‘overmight at room temperature, and the solid product
was filiered off. washed well with cold water, dried.
and recrystallized from absolute ethancl

2-Phenvl-5-{2-[3-triflunoromethvljphenvl]-
ethenyl}-1,3.4-oxadiazole (5a). Yield 858%, mp 153°C.
IR spectrum, v, ecm™'; 1603 (C=N), 1094 (C—O0-C).
1507 (C=C,,,,). 986 (HC=CH. trans). 'H NMR
spectrum (DMSO-d;), & ppm: 5.7 d (J= 1652 Hz
1H), 7.59d (J=1652 Hz 1H), 76 d (J=7.08 Hz,
1H). 7.67 dd (J= 7.76. 7.08 Hz. 1H), 765 d (J =
7.76 Hz, 1H). 7.73 d (/= 6.00 Hz, 1H). 7.89 s (1H).
8.08 d.d (J=6.00, 7.48 Hz 2H). 8.17d (/= 748 Hz,
2H} Mass spectrum- miz 317 [M]"

2-(4-Nitrophenyl)-5-{2-[2-triflucromethyvl)-
phenyljethenyl}-1,3.4-oxadiazole (3b). Yield 92%,
mp 208°C. IR spectrum. v, cm ™ 1592 (C=N). 1076
(C—0-C), 1482 (C=C,,_..). 1531 (NOs). 966 (HC=CH.
trams). *H NMR spectrum (CDCL), &, ppm: 7.26 d (J=
15Hz 1H), 7654 (J=15Hz, 1H), 7.76 d (/= 7.6.
1H), 7.79 d (J=7.76 Hz. 1H)., 7.84 d (J=6.00.
7.08 Hz, 1H). 784 d (/= 7.08 Hz, 1H). 7.84 s (1H).
$33d(J=54, 2H) 84 d (J=54. 2H). Mass spec-
trume 'z 362 [M]

2-{3-Nitrophenyl}-3-{2-[3-trifluoromethyl}-
phenyljethenyl}-1.3.4-oxadiazole (5c). Tield 90%,
mp 181°C. IR spectrum. v, cm™": 1524 (C=N), 1068
(C—0-C), 1484 (C=C,_p). 1524 (NO.), 983 (HC=CH,
trans). "H NMR spectrum (CDCL), &8, ppm: 7.18 4 (J=
1636 Hz, 1H). 758 d (J= 16536 Hz, 1H), 761d (J=
756 Hz 1H). 7.76dd (J=804. 756 Hz 1H). 78d
(/=804 Hz 1H), 787 dd (J= 744, 8.08 Hz, 1H),
884d(/=808Hz) 885d (/=744 Hz 1H). 894s
(1H). Mass spectrum: mi'z 362 [AM]".

2-(4-Chlorophenyl)-5-{2-|3-triflucromethvl)-
phenvl]ethenyl}-1.3.4-oxadiazole (3d). Yield 89%;,
mp 146°C. IR spectrum, v, cm - 1397 (C=N). 1075
(C-0-C). 1474 (C=C,..). 973 (HC=CH., trans).
'H NMR specirum (DMSO-dy). &, ppm: 76 d (J =
1648 Hz, 1H), 765 d (J= 1648 Hz. 1H), 767 d
(J=824.2H), 787d(J=776Hz IH. 7.71dd (J=
776,324 Hz: 1H), 773d (J=776 Hz. 1H). 812 d
(J = 8.24 Hz, 2H), §.19 s (1H). Mass spectrum:
miz 351 [M].

2-(2-Chlorophenyl)-5- 2-[3-trifluoromethvl)-
phenyljethenyl}-1.3.4-oxadiazole (Se). Yield 87%,
mp 82°C_ IR spectrum_+v_cm™: 1601 (C=N)_ 1063
(C—0-C), 1488 (C=C,. ). 933 (HC=CH, rrans).
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'H NMR spectrum (DMSO-d,), 6. ppm: 7.59 d (J =
16.12 Hz. 1H). 7.63 d (J = 16.12 Hz, 1H). 7.69 d
(J=7.14 Hz, 1H). 7.66 d.d (J=6.12. 7.14 Hz. 1H),
764 d(J=6.12Hz 1H). 783 dd (/=78 88 Hz
iH), 8.10dd (F=768 88 Hz, 1H). §2d (J=
7.8 Hz 1H), 8.15d (J=7.68 Hz. 1H). Mass spectrum:
miz 351 [M]".

F-{5-{[2-(3-Triflooromethviiphenyl]ethenvl}-
1.3.4-exadiazol-2-yDaniline (5f). Yield 833,
mp 145°C. IR spectrum, v, em™*: 1597 (C=N), 1063
(C—0-C), 3327 (NH.). 1488 (C=C,_.). 968 (HC=CH.
trepis). 'H NMR spectrum (CDCL), &, ppm- 42 s (2H,
NH,), 6.7 d(J=872Hz 2H), 720d (J=1644 Hz
1H), 7.22d (J=16.44 Hz, 1H). 7.60 d (/=832 1H).
762dd(J=668 832 Hz), 764 d (/=668 Hz, 1H),
793 d (J=8.72 Hz. 7H), 7.81 s:(1H). Mass spectrum:
miz 332 [M].

2-(d-Methoxvphenvl}-5-{2-[3-trifluoromethy1)-
phenvi]ethenyl}-1,3.4-oxadiazole (5z). Yisld 84%,
mp 118°C. IR spectrum_ v, cm': 1600 (C=N), 1077
(C-O-C). 1486 (C=C, ). 958 (HC=CH, trams).
'H NMR. spectrum (DMSO-d,). 8, ppm: 3.57 s (1H).
719d(J=876.2H). 757d(J=1756Hz I1H). 761d
(J=17536Hz 1H). 7.75d(J=6.00 Hz. 1H). 787 d.d
(J=6.00, 7.08 Hz. 1H), 7469 d (J=7.08 Hz. 1H),
$.06 d (/= 8.76 Hz, 2H). 8.19 s (1H). Mass spectrum:
mz 347 MY

2-{4-Methyviphenvl}-5-[2-[3-trifluoromethyl)-
phenvl]ethenyl}-1,3.4-oxadiazole (Sh). Yield 86%,
mp 138°C. IR spectrum_v_cm™: 1814 (C=N), 1067
(C-0-C). 1488 (C=C,ym). 956 (HC=CH. trans).
'H NMR spectrum (DMSO-d;). 8, ppm: 251 s (3H.
CH:), 7T44d (J=804 Hz 2H). 76d (= 1632 Hz.
1H), 7.7d (J=16.52Hz, 1H). 7.78d (J=7.8 Hz. 1H),
786 dd(J=78. 76 Hz 1H), 801 d (/=8.04, 2H),
8.13 d (J=76 Hz, 1H), 7.81 s (1H). Mass spectrum-
mz 331 [M]

4-{5-[[2-(3-Trifluoromethvljphenvyl]ethenyl}-
1,.3,4-oxadiazol-2-vl)phenol (5i). Yield 836%,
mp 162°C. IR spectrum, v, em™; 1646 (C=N), 1639
(C—0-C), 1434 (C=C,. ;). 973 (HC=CH, rrans).
'H NMR spectrum (DMSO-d;). & ppm- 6.87 d (J =
78B4 Hz ZH). 757d (J=1642 Hz. 1H). 753 d (J=
1642 Hz, 1H), 7.77 s (1H, OH), 786 d (J= 7.84 Hz,
2H), 766d (J=84 Hz 1H). 7.77 dd (J= 8.4,
8.72 Hz 1H) 813 d (F=1872 Hz. 1H)_ 818 s (1H).
Mass spectrum: mz 333 [M]”

3-{5-{[2-(3-Triflnoromethvl)phenvl]ethenyl}-
1,3.4-oxadiazol-2-vl)phenol (5j). Yield 33%,

8 Ng,
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mp 158°C. TR spectrum, v, em~: 1600 (C=N). 1058
(C-0—C). 1487 (C=C,...). 956 (HC=CH, trans).
'H NMR. spectrum (DMSO-4,). &, ppm: 7.57 s (1H,
OH). 761d (7= 1832 Hz 1H). 7.67 d (J=1832 Hz.
IH). 7.69 s (1H). 7.72 d (/= 9.00 Hz, 1H ), 7.76 d.d
(J=9.0.7.76 Hz. 1H). 7.84 d (J=7.6 Hz 1H). §31 d
(=892 Hz 1H) 834 dd (/=654 592 Hz 1H),
8§42 d (=684 Hz 1H), 843 s (1H). Mass spectrum:
miz 333 [M]

CONCLUSIONS

A series of 2-phenvl-5-{2-[3-(tnfluocromethyl}-
phenvljvinvl}-1,3 4-oxadiazole derivatives have been
synthesized. and their structure has been established
based on spectral data such as 'H NMR. IR and mass
spectra. Some of the synthesized compounds showed
promising antimicrobial activity 1n vitro.
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Abstract:

It 1= related to the Margilizsation 1n Indian English iterature many writers have given huge contribution
in Indian English Literature. They have written many literature on margilisation It 15 verv important
to that they focused on marginalize area. In India there are many writers who wrote on the margmalized
society and their voices. India 15 one of the countries in the world all the religions caste and creeds are
living unitely means unity 10 diversity 1 India There are many margmalized voices 1n Introduction
manages the foundation of Indian English Novel There are many novels wrote by the vanous caste
and marginal society. It 1s helping to develop the Indian English Literature or fiction poetry Drama
and essays. An Indian English writing always giving the voice to the common people and try to give
justice through theiwr writing. Indian English writing 15 one of the most important weaopen to reflect
the marginality of society through the various writers’s writing. It centers on the commitment of Mulk
Raj Anand, Rohinton Mistry, Armundhatt Roy and Manju Kapur has given conscious voice to the
marginalized area of the general public.

Key words:
marginalized, humiliation, group, Indian

Introduction:
This literature 15 very useful for the students who are wotking on the society 1t 15 very useful and
beneficial to them in their future study. If the students uncover these different views they can
understand the uniqueness. That encourages the students to act the people in such tvpe of condition 1t
18 very important for the students and people who marginal and backward 1n financial and caste. The
marginalization of certain groups within the community may lead to social unrest. Dissidents are likely
to face marpmmalizahon. Marginalization India Marginalized groups 1n India face humiliation,
exclusion, economuc deprivation. as well as ill-treatment. There are varous groups that are
margmalized such as women, people with disabilines, the aged. scheduled castes and scheduled tribes.
Muslims and Advisess are two groups that are highly marginalized !
ere many causes and types of marginalization some social discniminations that exist in India

are drawn on the basis of caste, gender, race and religion. This leads to marginalization. Social groups
especially minorities and financially deprived are often at the receiving end of discriminatory behavior.
Marginalized far away from the power and resources they are not able for self determination in
economic, political and social sethings. Though there are various types of marsnalization. we idennfy
some broad tvpes, such as social, economic, political, educational and psychological marginal_{zati-an_l

Marminalized voices lack power. resources, and privilege. They are “disenfranchised”™
communities who do not follow the master description and who familiar social omission. Because they
are not a pait of the mamstream cultural norms, their voices are often suppressed 1n the media
Mahashweta Devi the great novelist her famous worle Harar Chirashir Ma (The Mother of 1084)
which 15 deals with the Naxalite group n West Bengal, captured the sad realities of the movement. In
fact, this 15 story of tnbal and advisees they were fought against the the British and other authoritarian
entities were expressively documented in her books such as ramver Adhikar (Right to the Forest) and
Chaotti Miunda O Tar Teer (Chotth Munda and his Arrow).

An activist to the core:
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Mahashweta Devi had thrown herself into the battle to get back fundamental human rights of the
underprivileged group and make them independent. She walked her way through 1solated villages and
deserts in search of oral history and folklore. Her “unfeasible genuineness™ towards collecting data for
her stories 1s reflected 1n each of her creations. She had a very first brush with human anguished duning
the Bengal Famine (1942-44) when she was volunteered to provide relief to the sufferers. She would
dole out food, scrutinize the bodies deceitful on the streets to recognize those still breathing and take
them te relief centers. This was perhaps the dividing line moment 1n her career subjugated by literary
acttvism. Her work with the Sabars, a de-notified tribal community 1n the Purulia district of West
Bengal eamed her the sobriquet, "The Mother of the Sabars”. As a social worker in the area of
ancestral welfare, she rendered her service to the West Bengal Oraon Welfare Society and the All
Indian Vandhua Liberation Morcha She was also the origin member of Aboriginal United Asseciation
Above all, she would be remembered for founding India’s first orgamization for bonded laborers™ 1n
1980 that gave thousands of them an organized platform for rising voice against forced labor?

Kamala Markandaya and Bharti Mukherjee are prominent Dhasporic novelists raised their voice
agamnst discrimination. margmality in both foreign and home lands through their novels. Kamala
Markandava was born 1n 1924 she was an Indian novelist and also a journalist her writings are ever
symbolized for boldness, identity, indrviduality, freedom and against marginality. Output of her eleven
novels Kamala Markandava had become one of the distinguished and established writers 1n India
today. India 15 a country of her birth whereas England 15 her country of her abode. Her writings
completely reveal the cultural interaction and synthesis of these two countries. It 1s an accepted truth
that Kamala Makandaya 1s a product of both oriental and occidental cultures and she 1z able to wrnite
her expenence filtered through the consciousness of her fictional characters. The women characters in
her novels are icons of inequality, social realism and marginality done by the society and famaly. The
character Rukmim i Nectar in the Sieve struggles hard to meet both ends of the family. She had forced
for children by her husband. She 1s taken for granted to give birth to children whom they couldn™t
afford to feed them in later imes. Rukmini is suffered with hunger for long time whereas she tries to
feed her children with the help of neighbors.*

In Arundati BEov's novel God of Small Things. shows Ammu 1s not only margsinalized by the
male chauvmistic society, she 15 also a victim of marginalization caused by women Roy shows how
women are against women 1n the society and how Amn’s own mother, Mammachi and her aunt,
Baby Kochamma acts as agents of patriarchy in the marginalizatton of Ammu_ It 15 the torture of her
mother and her aunt which was mmstrumental m Ammu’s death. When her relationship with Velutha
became public. Mammach: and Baby Kochamma locked her inside a room. She has been opposed by
her own family and had to pay the price of it in terms of her and Velutha's life and separation from her
children and family. Moreover, 1t 1s not the same result for Chacko. Mammachi has tried to defend
Chacko’s illegitimate relationships with the women of the factory and termed 1t as a result of "Man's
Need™ (Roy 238) and to Ammu’s utter surprise, Babv Kochamma had no objection to 1t. Moreover,
Mammachi had also arranged a secret passage to Chacko’™s room so that lus relationships remained
undisturbed. Apart from these, she has also bribed the women to satisfy the sexual desires of her son
But 1t 15 the same Mammachi who said that Ammu has destroyed the family’s name and fame by
engaging 1nto a sexual relationship with a person of the lower caste while defending Chacke’s
tllegitimate affairs. Thus, in the end, Ammu 15 forced to leave her chaldren and family and to dic alone.
Poy shows how 1t 1s only Ammu. a woman who has to pay the price of engaging 1n a relationship after
getting diverced. but her brother Chacko, 1s left unpunished because he 1s.a man. Rov also shows how
a mother has accepted her son’s illegitimate relationships, but has punished her daughter for doing the
same. Moreover, 1t can be also said that because of Mammachi's ased attitude. Ammu’'s struggle
becomes never ending 3

In Mulk Ra) Anand novel reflacted the marginality Two Leaves and 4 Bud 15 one of those major
novels of Anand that brings out vividly the realistic porirayal of marginalized class 1.2 the poor. The
title of the novel 1s suggestive and appropriate as it deals with the suffening and misery of the workers

134
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on the tea-plantation of Assam_ workers who have to pluck. “two leaves and a bud™ dav in and day
out. The novel delineates the miseries and imocence of the common working class. The innocence of
the naive working class matures into expenence, to which the protagonist of this novel stands for. The
theme of exploitation in this novel is part of the larger colomal experience. Commenting on the
thematic atmosphere that prevails in this novel, M. K Naik observes: ~ __the whole tragedy 1= outspread
against the conditions of the tea plantation which 1s microcosm in itself a world 1n which Broitish
officials and their officials and their subordinates. on the one hand. and the indentured coolies. on the
other. are ranged in two separate camps of the exploaters and the exploited.™ The social scene that
Anand has tried to show through the novel 15 neither exaggerating nor unrealistic. He has only tried to
depict what the reality was in 1920s and 193()s especially 1s Assam The prevailing conditions dunng
thirties mn which Anand wrote. need to be considered hers.

In 1932 when Anand came back to India to visit Sabarmatt Achram mn order to meet Gandhi
and show his draft of Untouchable. Gandhi said Anand to go with the people before taking writing as
a career. Anand followed the advice of Gandhi and visited many parts of India like the Kangra valley
where he had spent some vears during his childhood. Later, he visited Assam tea garden, dunng this
visit, watched the homble conditions of laborers in tea estates. What was reflected in his novel Two
Leaves and a Bud Since the novel brought the barbarities of the Bntish colonialists in treating the
coolies at the plantation estates and the mistreatment of the coolies_ 1t created disagreement. Amnik
Singh 1in his current book gives an explanation of events leading to this controversy. The leading
organization of tea planters in Assam was politically influential. Though Anand was able to effectively
dizsprove their enticism of his woerk for being anti-British. particularly with the help of official
documents (the Whitley Report on Assam tea gardens and the rest), the tea planters managed to have
that particular novel in Assam. Such a step generally makes the book even more popular and this 15
precisely what happened in this case too. It may have got banned 1n Assam but elsewhers 1t was on
sale. By this time, Anand forged a place for himself in the literary landscape both of England and
India ©

Arvind Adiga had won the Man Booker Prize for his debut novel The White Tiger in 2008 The
novel 18 a representation of the caste and class structure of the modemn Indian society 1n the twenty
first century. Adiga has tried to portray poverty by descnibing an imagmary village Laxmangarh near
Bodh Gava. where people of the lower caste live 1n the village while the upper class lives a few km
away from the village in their mansions: There 15 a wide gap in the standard of living of both the
former had to struggle for their daily food while the later live a luxurious life. The people of the village
had to plead before the landlord to allow them to werk in their fields so that they can sam for their
livelihood. The explottative practice of the landlords 15 expressed through the names given by the
people of the village. He descnibes the name of the landlords of Laxmangarh according to their appetite
in the novel.

The Stork owned the river and took a piece from every fish caught by the fishermen and a toll
from beat man who crossed the river his brother the Wild Boar, owned all the good agricultural land
around Laxmangarh, people have to accept his wages if they want to work in his fields and he lookad
towards the women of the village with greedy eves. The Raven had his own worst land that was dry,
rocky hill side and to graze cattlepeople had to pay him. The Buffalo was the greediest he owned the
road and the rickshaw, so if you own a nickshaw or want to use the road vou have to pay one third of
the money yvou eamn every day. They lived in mansion and only came out to collect money from the
poor but the kidnap of the son of the Buffalo by the WNaxals, compelled them to send their sons and
daughters to Dhanbad or New Delht 7

Conclusion:

The literature of the margmalized deals with the social problem of the so called minenty, group for
example: Abonigines, Women, Dalits, Tribes, and Transgender etc It throws light on the ways how
they are suppressed and neglected by the people who are in power. Marginalization descnibes both a
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procedure_ and a state, that prevents individuals or groups from full participation 1n social  economic
and political life. As a snuation, it can put off individuals from actively participating. The theme of
marginalization 1n society and how 1t has impacted on people's hives 1s a significant theme for all
Marginalization 1s where a certain group of people are treated differently than others due to their race,
gender or beliefs.
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Joothan: A Mirror of Untouchable’s Life
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Abstract:OmprakashValmik: describes his life as an untouchable, or Dalit, 1n the newly
mndependent India of the 1930s. "Joothan" refers to scraps of food left on a plate, destined
for the garbage or animals. India's untouchables have been forced to accept and eat Joothan
for cenmiries. and the word encapsulates the pain, humiliation and poverty of a community
forced to live at the bottom of India's social pyramud. Although untouchability was abolished
m 1949 Dalits continued to face discrumnation. economic depnivation, wiclence. and
ridicule. Valmiki shares his heroic struggle to survive a preordained life of perpetual
physical and mental persecution and his transformation into a speaking subject under the
influence of the great Dalit political leader. B. R Ambedkar A document of the long-
silenced and long-denied sufferings of the Dalus, Joothan 1s a major contribution to the
archives of Dalit history and a manifesto for the revolutionary transformation of society and
human consciousness. Joothan 1s one of the best works of Dalit Iiterature. Joothan 1s a book
about caste discrmmmation. a boolk about the brahmanical atrocities and humibiations that
India brings to s own. This is a book about identity crisis. From 1930, the practice of
untouchability was legally abolished. Joothan combines representations of struggle with the
external enemy and the enemy within the internalization by Dalit people of upper-caste
Brahminic values the superstiions of Dalit villagers. the patriarchal oppression of Dalit
women by their men, the attempts by Dalits who have attamned a middle class economic.
Kev Words: Joothan, Dalit, Bread and Butter, discrimination and literature
Introduction:

OmprakashValmiki was an Indian Dalit writer and poet. He was known for his
autobtography. Joothan, considered a milestone 1in Dalit literature. He was bom 1n Barla
village of Muzaffamagar district of Uttar Pradesh. OmprakashValmuki was a poet as well as
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a very good storvteller. He has also wrnitten on critical questions related to Dalit literature
and his book has also been published on the subject His story collections have been

published and they contain one of the mest touching and influential stortes. Valmiks rased
the voice of Dalits vocally in literary forums As a person OmprakashValmiki was very sasy
going, bold and courageous to tell the wuth of his thinking. OmprakashValmiki has an
important tole 1 the development of Dalit literature 1n Hindi. OmprakashValmila 15 one of
the top litterateurs who have got respect and place 1n literature for his creation. He was a
man of versatility. Valmikihas composed ‘a poignant composition on the strength of his
talent and ability, whose name 15 "Joothan' OmprakashValmiki After retirement from
Government Ordnance Factory,_ he lived m Dehradun where he died of complications arising
out of stomach cancer on 17 November 2013, (1)

Joothan- A Dalit's Life by OmprakashValmik: 15 one such work of Dalat literature
first published in Hindi 1n 1997 and translated into English by ArunPrabha Mukherjee in
2003. The lowest caste in Indian society 'chuhra' is a commumty of the illiterate
untouchables. He describes from his personal experiences, the torments of the Dalits who
even have no right to fight for education or food but whose ordamed job was to sweep the
roads, clean the cattle bams, get shit off the floor, dispose of dead animals, work in the fields
during the harvests and perform other physical labour for upper caste people including the
Twagi Brahmins. It 15 true; Joothan: A Dalit's Life 15 an autobiography of the untouchable by
the untouchable and vet not merely for the untouchable but for everyone's reading. Valmiki's
narrative voice m Joothan: A Dalit's Life brims with a sense of outrage at what he had to
endure himself as a human being. The highest purpose of Dalit writing 1s not beauty or craft,
but the authenticity of experience presented m a very simple style. Valmiks gives us an
anatomy of his expertences in life. His story is the voice from the heart of India that has
been voiceless for countless generations. He has created an opening for our understanding
and knowledge about people who are margmalized. Their story seldom appears 1n the main
stream literature. Joothan- A Dalit's Life is also a remarkable record of a rare Indian journey-
one that took a boy from an extremely wretched socio-economic condition to prominence.
OmprakashValmiki shares his heroiwc struggle to survive the life of perpetual oppression and
narrates the story of his transformation into a speaking subject ThusValmiki sJoothan proves
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that the Subaltern can speak Joothan: A Dalit's Life tells the storv of this magical

transformation of his muteness into voice. (2)

Discussion:

Valmiki finds similar problem of caste and class bias in contemnporary Hindi
literature and says that upper-caste writers don't know the misenies of Dalit, what they write
remains superficial, born out of sympathy but not out of a desire for change or repentance
Dalit writers and critics have contested attempts by mamnstream critics to include these high
caste portravals of Dalit under the rubric of Dalit literature. They claim that Dalit Iiterature
can be written only by Dalits "Dragging and cutting dead amimals - how will non-Dalits
write about the expernience of Dalits with the power of their imagination”? How will they feel
the angry ideas nising m the hearts of untouchables on the basis of their helpless
mmagmation”. In a simular vein, Valmuks ridicules the Hindi writers Kashinath Singh who
said that "One doesn't have to be a horse in order to write about one . . . only the horse
tethered to its stall after a whole days exhausting labour. knows how 1t feels and not it's
owner' . In making such claims, Dalit writers are not alone, aboriginal writers in the United
States and Canada have made similar declarations. (3)

Int his novel Joothan' Valmik described about the discnmination they had to face in
the school at different points. He says: "Duning the examinations we could not drink water
from the glass when thirsty. To drink water, we had to cup our hands. The peon would pour
water from way high up, lest our hands touch the glass™. Om PrakashValmik: describes his
life as an untouchable. or Dalit, in the newly mdependent India of the 1950s. "Joothan"
refers to scraps of food left on a plate, destined for the garbage or amimals India's
untouchables have been forced to accept and eat “Joothan™ for centuries, and the word
encapsulates the pain, humiliation, and poverty of a community forced to live at the bottom
of India's social pyramid. Although untouchability was abolished in 1949, Dalits continued
to face discnmination, economic deprivation, violence, and nidicule. Om PrakashValmik
begins his autobiography by stating, “Dalit hfe is excruciatingly painful, charred by
experiences. Expeniences that did not manage to find room in literary creations. We have
grown up 11 a social order that 15 extremely cruel and mhuman And compassionate towards
Dalits ™ (Jvi) Valmiki describes how his entire community depends on the leftover food
thrown out by the upper castes in return for theiwr hard but unpaid work. The entire
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commumtv had to depend on the mercy of the upper castes who_ instead of paving labour,
exploit them The title of the autobiography “Joothan™ literally means food left on an eater’s
plate, usually destined for the garbage pail in a middle class, urban home However, such
food would only be characterized "Joothan™ if someone else besides the original eater were

to eat 1t. Valmiki, gives a detailed description of collecting. preserving and eating joothan
He was assigned the work to guard the doing Joothan from crows and chickens. Theyv used
to relish the dned and reprocessed Joothan These memones of the past burn him with
renewed pain and humiliation 1n the present (4)

Joothan, 15 a multivalent, polyvocal text, healing the fractured self through narrating,
contnbuting to the archive of Dalit history, opening a dialogue with the silencing oppressors,
and providing solace as well as frank criticism to his own people. Thus, on the one hand,
Valmiki's becoming a speaking subject shows that Indian democracy has opened some
escape hatches through which a critical mass of articulate, educated Dalit has emerged. On
the other hand. the harsh realities that he portrays so powerfully underscore the failure to
fully meet the promises made m the constitution of independent India. Joothan stridently
asks for the promissory note_ joining a chorus of Dalit voices that are demanding their
rightful place under the sun. A mamfesto for revolutionary transformation of society and
human consciousness, Joothan confronts its readers with difficult questions about their own
humanity and invites them to join the universal project of human hiberation. (3)

Valmiki portrays the social realities of his ime in his autobiography. He writes; “one
can somechow get past poverty and deprivation but 1t 15 impossible to get past caste” . With
this statement Valmiki highlights the rigidity of the caste system in India that has resulted 1n
the socio-economic oppression of thousands across India over centuries merely because of
the “lesser caste™ to which they belong. Himself born in a desperately poor family in North
India, the lowest caste in Indian society, a community of the illiterate untouchables,
OmprakashValmiks describes from his personal experiences the torments of the Dalit's who
even have no right to fight for education or food but whose ordamed job was to sweep the
roads, clean the cattle bams, get shit off the floor, dispose of dead amimals, work n the fields
during the harvests and perform other physical labour for upper caste people including the
Tvagm Brahmins. He descrnibes how theze people are subjected to an institutionalized slavery.
Joothan of OmprakashValmiki 15 an autobiography of the untouchable, by the untouchable
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and vet not merely for the untouchable but for evervone’s reading. OmprakacshValmiki's

narrative voice 1 Joothan brims with a quiet sense of outrage at what he had to endure as a
human_ Joothan i1z an autobiography that voices the demand of the Dalits for thewr nightful
place 1n the socisty. OmprakashValmiki uses his autobiography to show the plight of Dalits.
His story is the voice from the heart of India that has been voiceless for countless
generations. He has created an opening for our understanding and knowladge about people
who are marginalized. (7)

Through Joothan, Valmik: reveals that the mstances of violence caused by the caste
system remain faced throughout hife. Om PrakashValmik: provides a chilling account of
caste oppression in the newly Independent Indian state. His autobiographical amcle brings
to light one of those rare, detailed and lively accounts on Dalit life. Juthan marked the first
Dalit autobiography 1n Hindi literature and was later translated into English by ArunPrabhas
Mukherjee m 2003. Om PrakashValmik: through his work highlighted the importance of
literature 1n providing a platform for dissemination of knowledge about Dahit life and their
experiences. His work stands-out exceptionally for its very realistic description of caste
oppression but stll struggles to be included in mainstream literature in the nation Along
with his non-linear style of writing, his work 15 a collection of memoirs, which contain
detailed accounts of caste violence during his school and adult life. Dalits today constitute
about one-sixth of India's population. Eve are spreading across the country, speaking many
languages and belonging to many religions, they have become a key political force. As a
document of the long silenced and long denied sufferings of Dalits. Joothan 15 not only a girl
to the archives of Dalit history, but a policy for a revolutionary change of society and human
realization. OmprakashValmiki deseribed his life as an untouched and Dalit mn the newly
India. Joothon i1s a collection of memoirs non- linearity nature of the storyv prevents the
monotony to put a heavy burden on the mind of the readers. Rather it encapsulates the
memories of the writer's childhood filled with difficulties belonging to the 'Chuhra'
community. Throughout the text, Valmila makes a point of emphasizing the undeniable
differences between the untouchables and the upper caste people, which were already
created by the caste hierarchy of society He 1s highly controversial for reacting to Gandhi's
hypocrisy of calling the untouchables the children of God as well as urging for the

preservation of the varna system of Indian society.
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Conclusion: Valmikithrough his life had tried to understand and question the caste svetem
through his writings. But he was constantly criticized as loud and arrogant which cntics
thought was inherited due to his background. He says “depriving human beings of human
rights on account of their birth is not justifiable on any grounds™ (133) though caste crushes
Valmiki emerges as a ‘new man” by his creative narration and writing. He has set a new
milestone for the other dalit writers thus successfully creating identity for himself The
Dalits struggle for identity 1s not vet over as the casteism 1s now internalized 1n our society.
Even today thev are treated as outsiders and are mvisible in the society. But some are
emerging strongly and creanng their own identity. The caste which had hunched and
tortured them in their society 15 now allowed to look at 1n new perspective because of thewr
creativity, Valmiki optimistically says “We need an ongoing struggle and a consciousness of
struggle, a consciousness that bring revolutionary change both in the outside world 1n our
hearts, a consciousness that leads the process of social change ™
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REFLECTION OF DALIT WOMEN'S VOICE IN BAMA’S ‘EARUKEKL”
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Abstract: This article 15 related to the Dalit women's voice m Bama's Kerufiu Bama 1s 2 Tanul Dalit
writer she belongs to the Roman Catholic family In this Autobiography Bama has written about the
Dalit women's voice. Dalit’s are facing many problems in India. They are struggling for survive and
they do not think like high class society. They cannot live like them all these are mentioned 1n Karukfu
In India there are lot of lower castes who are facing many problem. But nobody 15 comes forward to
solve thetr problems. Dalit women’s are silenced and suffocated, suffered by hugh class people and the
entire system. Earlier Dalit writers came forward and they are writing about the Dalit Iterature.
Key-words: Dalit, women. Bama, writer, voice.

Introduction:

Bama (born 1958), also known as Bama Faustina Soosaira), 15 a Tamil Dalit fenumist, teacher
and novelist. Tt 15 autobiography of Bama Karukiu this novel 15 concemed with the expenience of Dalit
and Chnstian women in Tamil Nadu. It 15 a story of a Chnistian Dalit lady who recognises that her
Christian identity 15 greatly influenced by her Daalit identity, and that she muost battle both inside the
Church and outside of 1t, especially as 2 woman_ to overcome discriminatory customs. Bama broke the
bamers of tradition. custom and slavery through the Karuithu. This 1s Dalit woman's autobiography
written by Bama.

Historical status Dalit women:

In history there are major Dalit women voices and 1ssues in Indian history there are many flaws
and system oppression, Dalit’s are with suppressed group with other oppressed groups. They were spoke
to other zroups about their struggle and cries for justice. We can discuss Dalit women's voices of south
Asia The word "Dalit” carries some interchangeable meamings. In the text there 15 mentioned there were
four vamas—Brahmins, Kshatriyvas, Vaisvas, and Sudra—s Rig-Veda In the histonical process of
categonzation, the Sudsas are also known as Dalits, untouchables; and Scheduled castes. These were
four varnas in history but no anv place for women But women were constderad less privileged. In the
ceremomies of evervday life of educated people, Sudra women were alwavs rejected. In society there
was punishment to touching Dalit woman. A dvija (twice-born) was never supposed to see or be in the
presence of a Sudra woman . If the sudra woman sees anyvthing that must suspend ln Vedic recitation.
Thus, history becomes more discriminatory for a Dalit woman and 1t excludes her. In Rig-Veda, many
women recited hyvmns and took care of the agncultural fields of thewr fathers. They were also busy
making baskets, dveing, and grinding but there was not much space for women’s voices. So. the question
of the voice of Dalit women was inconcervable in this situation The later Vedic texts present
contradictions, Shatapatha Brahman states that the wife 15 half her husband and completes him. On the
other hand there was disgraces of polluttons 1n menstrual blood. Woman had prohibited 1n the menstrual
pertod from participating in vajnas and students were threatened against the recitation of Vedic hymns
for a menstruating woman Thus the body of 2 woman became a tool of segregation. We argue that this
concept of polluted women's bodies dissemnated the sense of untouchability in India. Such type of
disgraces were doubly unfair for Dalit women In Atharvaveda depicts Sudra woman 15 lascivious
creatures. Upamsidic age was the age of knowledge women were speaking. Unfathomable 1n the Ganga
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plains, men had gave a messages of kindness and compassion to the backward people in the sixth century
B.C. These were promulgators of unorthodox sects. These sects gave space and a comparatively
progressive envionment to women, Suodras, and other less privileged communities. Mahavira and
Buddha taught eguality and compassion for every human bemng Makkhal Gosila admired Sudra
women, a doubly excluded category 1n Indian society.

In Bama's Karalhy, the author chronicles her childhood as a Dalit Chostian woman. 2 female,
and a Dalit. On caste, gender, and relimion. it demonstrates the author's marginalisation. According to
Anun Dangle, antobiography 15 a growth and extension of a sociocultural descniption Linda B
Anderson trusts that the type of metmours 13 one 1 which the lives of its writers are depicted via the
written word. The storey of one’s life might be orzamised 1n this fashion to better comprehend the present
by looking back at the past. An accurate depiction of the author's life and expenences 1s provided 1n this
book. As a product of India's Vama and caste systems, these pomnts of view fit well with the
comemporary autobiography. An oppressive contract generates the remmants of the past left for the
historian, according to Gayatnt Chakravorty Spivek of Subaltern Studies. For Bama,_ this culminated 1n
the establishment of an institutional domination over the tribe_ caste. or commumity by a hich caste.
Bama's autobiography and Dalt literature are both realistic since they are based on the "life expeniences”
of the untouchables. Her own personal experiences as a woman. a Dalit. and a Christian are used to
depict the realities of Dalit women's lives in this book. As a result, Kgruklu portravs the author's and
her people lives in eguivalent portion According to Gail Omvedt all hill peoples. neo-Buddhists,
labourers, poor farmers and women who have been exploited in the name of religion are considered
Dalit"s: Subaltern studies can also be used as an umbsrella word for Dalit Literature. For vears, Dalit’s
suffered in silence from a slew of injustices, leadins to the nse of the Dalitt movement. An autobiography
written by Dalit-Christtan woman Bama is only pessible because of her own personal experniences as a
Dralit woman In Indian civilization, caste lerarchy and exploitation have been wreaking havec. It is
through Dalit literature that we learn about the evervdav lives of the Dalit"s: Thus, the pnmary goal of
Dralit literature is the emancipation of the caste system's victims, the Dalits, who have been oppressed
in India for cemtunes. There was no stopping the efforts of Dalit writers to get their voices heard,
according to Sharankumar Limbale and Gangdhar Pantawane. one of India’s tmost promment writers
and crticisers of Dalit literature. while Daht Liyterature and Black Literature may have definste
resemblances, they cannot be compared &

Review of BAMA'S “Karukku:

Barna depicts a wide range of topics like —discrimination agamst Dalit, women, atrocity on poor
Pararyars and Pallars_ police atrocities, sexual harassment, effort for their seli-respect. and dignity, ete
As a writer, she dedicates her experienices in documenting the past and the present struggles of the Dalit
people. She 15 a writer who truly depicts what she experiences. To highlighting Bama’s vigorous struggle
against the societal disparity meted out to the thnftily maroinalized, politically breakable, and the less
fortunate within society the researcher has selected the following translated works of Bama: Earukku
and Sangat: are franslated by Lakshmi Holmstrom and Vanmam is translated by Malini Seshsatni'®

The humilsation that Bama faced 1n buses agsomzed her more where mvanably all upper caste
women avoid sharing a seat with them. Thev either move to other seats or stand all the way. She recounts
an unforgettable experience with a Nicker woman 1n this regard: “How 1s 1t that people consider us to
gross even to sit next to when traveling? Their appearance 15 a same look they would cast on someone
misery from a disgusting disease. Wherever we go we suffer blows and pain Then she raised the
poignant gquestion: Are Dalits no human beings? Do they not have common sense? Do they tot have
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such qualities as a sense of honour and self-respect? Are they without wisdom, beauty, dignmity? What
do we lack? They treat us 1n whatever way they choose, as if we are slaves who don™t even possess
homan dignaty™

The discnmination and suffenng of Dalnt, starts from the birth of child and continued till they
become old. Even the children are ill-treated by the teachers at schools. They had been msulted and
shamed (Bamal§). Children are misgmded for being Dalit. The tiny crab-like children in Karubiu work
at match box facteries, involved m making fire cracks for the whole day. The chuldren are strugghing for
even to fill their bellies. The deficient of basic needs and struggles in tender age might tum them to
maladjustment children Hence, they are affected and tum up as evils i the society (Talisman 4). It was
a hindrance to child’s future for being a Dalit. Bama 1n her autohioeraphy states that she has suffered
mental conflicts at school; I watched this, the more frustrated I felt my mund was disturbed. My
conscience was battered and bruised. &

Bama’s Karufku a saga of pamn and agony the psyche of Bama from her childhood to her
adulthood craves to erase her identity of low birth. She 15 enraged with anger whenever she 1s dealt as
Dalit. Such 1s the mental pamn of many Dalits i India. Even after nearly seven decades of independence,
the Dalits 1n India are stull treated as non-human beings in many parts of India. Even though activists
and refomusts ike Ambedkar and Perryar worked for the canse of Dalits, the Dalits are still experiencing
all kind of humiliations in the socio-political sphere. Hence Bama wanted to become a nun and jomns a
convent to overcome the humiliations. But, her entry into the convent. opened her eyes to the dark and
bitter reality that even the spintual centres like convents which preach that all are equal before God are
in no way different from the worldly and matenalistic centres Itke slums and educational institotions.
She expresses her dismav that in the convent all the menial jobs are done by Dalit gurls, sull, they spoke
very insultingly about low-caste people. I was filled with anger towards them_ vet I did not have the
courage to retort sharply that I too was a low-caste woman.

The mental trauma results 1ato a kind of psychic tension when the Dalits encounter 1ll-treatment
at every step. The upper caste people think that the Dalits have “no moral discipline nor cleanliness nor
culture. Such sweeping generalization of upper caste makes Bama lament: “hstening to all this and dying
several deaths within which ultimately vigour's the psychic tenston in her Hence, Bama makes a strong
plea to the people of her own community to establish their identity m society: We who are asleep must
open our eves and look about us. We should not accept things as our fate. We need to erase the concept
high or low from the seciety. Those who have found their happiness by exploiting us are not gomng to
let us go easily. It 15 we who have to place them where they belong and bring about a changed and just
society where all are egual As the champion of Tanul Dahts especially the Tamil Dalit women. Bama
openly records inner fury in her writing. She assesses the strength and weakness of her community 1n
an impartial manner and thereby makes the world understand the feelings of the dormant community of
India namely the Dahit @

Urnula Pawar the author of The Weave and Baby Kamble the author of The Prisons) are also
protagonists who elucidate the intricacies of their lives along wath the complex rubnic of other women
of their community. Dalit writers mostlv women making creative standpoint to use of underrepresented
voices of the social and unprivileged heard voices whe have a greater understanding of zocial reality
because of their unprivileged experiences an argument that forms the foundation of standpomnt theory
they lived 1n expeniences of Dalit women and shows that they have not choice the subject has to Live
with that expenience. Shared expeniences foster similar angles of vision, leading to new knowledge or
standpoints (Collins 2002 300) that call for agency and show their resistance against the discnimmnatory

Vol 97, No.2 (T) September 2023 146



Journal of the Asiatic Society of Mumbai
ISEN ; 00720766 UGLE Care Groop | Journal

and oppressive practices. Perspectives of Dalit women showcease the overlapping oppressions of caste,
class, and gender

Conclusion:

In this article the researcher tnes to show the women’s were harassed by the men and the society. They
have not any identity but the Indian constitution has given the wdentity to Indian women Dr. BR.
Ambedkar has grven freedom to all the women of India. In history there was no any scope for women
of down trodden but now days we can see the women’s are working with men equally today duoe to the
Dr B R Ambedkar's constitution. In Bama’s writing Dalit woman 15 centre pomnt. They are surviving
for life and struggle for bread and botter 1t 15 very shame on the people who are doing castaism with
Dalits. Bama tries to grve justice to the Dalit woman and she shows the example before the world 1o
leamn something from her.
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Reflection of Marginalized Voices in
Indian English Literature

Dr. Korde Rajabhau Chhaganrao

Abstract

I Indin there are mary writers who wrote on the margimalized society and their
voices. Tndia is one of the countries in the world all the religions caste ard cresds
ave livistg umitely mems unity i diversity i India Thare are mary marginglized
veices @ Introduction manages the foundation of Indian English Novel An Indian
English writing always giving the voice to the common people and i) to give justice
through their writing. Indian English writing is orne of the most important Weapons
to reflect the marginalify of sociely through the various writers 5 writing. It cetfers
gt the commitment of Mulk Raj Anand Rohinfon Mistry, Arundhati Roy and Moy
Kapur has given conscious voice fo the marginalized area of the general public.
Key words: marginalized, humiliation, group, Indian

Introduction: marginalized like women. disabled

This Iterature 1z very useful for the
students who are working on the
soctety 1t 18 very useful and beneficial
to them in therr future study. If the
students uncover these different views
thev can understand the umiquenesss.
That encourages the students to act
the people m such type of condition
it 1s very imporiant for the students
and people who marginal and
backward 1n financial and caste. The
marginalization of confident groups
within the communmity can lead to
community instability, There are a
mixture of groups those were

people. the aged people scheduled
castes and scheduled tribes. Muslims
and Advisees are two groups that are

highly marginalized.!
There many caoses and types of
marginalization some soctal

discriminations that exist in India are
drawn on the basis of caste, gender,
race and relizion Though there are
various types of marginalization, we
identify some broad tvpes. such as
social, economic, political,
educational and psvchological

marginalization -

Aszzscciate Profezzor & Head Department of Enghah Kahkadew Arts, Commerce and Science College
Shirur (Easar) Dzt Beed. Email: rajkorde U@ ereail com



Eeflection of Marpmalized Voices in Indisn Enclish T Herature

An activist to the core:
Mahashweta Devi had fought against

fundamental human rights of the
neglected group and makes them free.
She walked her way through isolated
villages and deserts in search of oral
history and folklore. Her “unfeasible
gemuneness” towards collecting data
for her stonies 1s reflected in each of
her creations. She had a very first
brush with human anguished durning
the Bengal Famine (1942-44) when
she was volunteered to provide relief
to the sufferers. She would dole out
foed. scrutinize the bodies decertful
on the streets to recozmize those still
breathing and take them to relief
centers. This was perhaps the dnadimp
line moment in her career subjugated
bv Literary activism. She did work at
the ancestral welfare; and she worked
for West Bengal Oraon Welfare
Society and the All Indian Vandhua
Liberation Morcha She was also the
ongimn member of Aboriginal United
Association. Above all. she would be
remembered for founding India™s first
orgamization for bonded laborers™ in
1980 that gave thousands of them an
organized platform for nising voice
against forced labor ?

Kamala Markandaya and Bhamt
Mukherjee are prominent Diaspornic
novelists raised their volce aganst
discrimination, marginality in both
foreign and home lands through their
novels. Kamla Markandaya was an
Indian Journalist and Novelist her
wrnting 15 very famous for boldness;

£ 1

identity freedom and individuality.
She wrote against the marginality due
her writing she had become the
famous and popular writer in Indian
English Literature. India 15 a country
of her birth whereas England 1s her
country of her abode. Her wrnitings
completely reveal the cultural
unteraction and svnthesis of these two
couniries. No donbt about that Kamala
Makandava 15 an artifact of both
ortental and occidental coltures and
she wrote her experience clean
through the realization of her fictional
characters. The women characters
her novels are icons of mmeguality,
social realism and marminality done
by the society and family The
character Rukemm 1n Nectar 1n the
Sieve struggles hard to meet both ends
of the family. She had forced for
children by her husband. She is taken
for granted to give birth to children
whom they couldn't afford to feed
them 1n later times. Rukmimi 1s
suffered with hunger for long time
whereas she tries to feed her children
with the help of neighbors 4

In Arundati Rov's novel God of
Small Things, shows Ammu 15 not
only marginalized by the male
chauvinistic society, she is also a
victtm of margmmalization caused by
women Roy explained how women’s
are agamst women Mammachi and
her aunt, Baby Kochamma acts
against margmalization of Ammu. It
15 the torture of her mother and her
aunt which was instrumental
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Ammu’s death. When her relationship

with Velutha became public,
Mammachi and Baby Kochamma
locked her mside a room. She was
opposed her family and she paid the
price of of the terms of her and
Velutha's life and separation from her
children and family. Moreover, it 15
not the same result for Chackao.
Mammachi had defend Chacko’s
unlawful affairs with the women of
the factory and termed 1t as a result
of Man’s reguirement and to Ammu’s
wtter surprise. Baby Kochamma had
no objection to it. Furthermore,
Mammacht had arranged a secret
route to Chacko™s room so that hus
relationships rematned undisturbed.
Apart from these, she has also bribed
the women to satisfy the sexual
desires of her son. But 1t 15 the
alikeness of Mammachi., Ammu has
blotted the family's name and fame
by keeping sexual relationship with a
person of the inferior caste while
defending Chacko’s illegitimate
affairs. Finally Ammu decided to
leave her children and family and to
die alone. Roy explained that 13 only
Ammu a woman who paid the money
for keeping the relationship after
divorce but her brother Chacko had
left unpunished because he 15 a2 man.
Royv displays how a mother has
accepted her son’s unlawful
relationships, but has punished her
daughter for doing the same. Ammu’s
struggle never ends because of
Mammachi’s partial attitude 3

Conclusion:

The literature of the
marginalized deals with the social
problem of the so called minonty,
group for example: Aborigines,
Women, Dalits, Tribes. and
Transgender etc It throws light on the
ways how they are suppressed and
neglected by the people who are 1n
power. Marsinalization describes both
a procedure, and a state, that prevents
individuals or groups from full
participation n social, economic and
polifical hife. As a srtuation, 1t can put
from actively
participating. The theme of
marginalization 1n society and how 1t
has impacted on people™s lives 15 a
significant for all
Marginalization 15 a specific group of
people who are treated differently than

others due to their race. gender or
beliefs.

off 1ndividuals

theme
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VICTIMIZATION OF WOMEN IN SHAKESPEARE'S MAJOR TRAGEDIES

Dr. Rajabhau Chhaganrao Korde
Associate Professor Department of English, Kalikadevi Arts, Commerce and Science College Shirur

{Kazar) Dist Beed

Abstract: In this paper the researcher has been selected four tragedies of Shakespeare who are very
famous and well-known in the history of English Literature. Shakespeare was a great Dramatist and paly
writer i1 the Elizabethan era. He wrote great tragedies who related to the women's extortion and
exploitation. The researches has been selected four tragedies and there women who were extorted in the
paly. Hamlet. King Lear, Macbeth and Othello. These are very famous and popular. These women's
were extorted and victinmzed by the men. The relationships between the male and female characters are
often characterized by physical and psycholegical victimization and their feelings of mizery and shame,
and even total destruction of life. The four Shakespearean plavs portray male rrvals who take part n
significant roles that cause destruction of well established relationships. The men allow their egos o
persuade their decisions, attack the internal emotions, and demolish virtuous women who are forced
to become victims of political intrigues and machinations.

Keywords: Hamlet, Othello, Macbeth, King Lear, Male, Female Victim

Introduction:

Hamlet, 15 one of the most famous and important tragedy in Shakespeare’s tragedies. It was
famous n the world and m English literature. In this play, it 1s easily observed that most of critics and
scholars give full attention to Hamlet lamself, but Hamlet 15 not just an attractive character in this
tragedy. In Hamlet there are two characters who are victimized and marginalized that are women. This
rezearch paper has been focused on the characters particularly. These women characters are Gertrude
and Ophelia. They should be regarded as important for their very detailed positions_and by the help of
these women characters; the play has raised in value @

Hamlet 15 the most important tragedy of Shakespeare in the Hamlet two female characters are
important that 18 Gertrude and Ophelia. Both characters are victimized and harassed by the men. Both the
characters has lost their lives and injustice by the society. Gertrude the Queen of Denmark and she was
mother of Hamlet and Ophelia was the lover of Hamlet. Both the characters were powerless victimized by
the men Because women had not powers at that time they have not their own decisions and cannot ask or
share anything about their personal life to others. In men cultore society women's were suppressed and
their voice was too pressed by the men In Hamlet Gertrude was trusted on Clandiaes which allows him to
comirol her in the actions and decisions he makes. At the same time Opheha was controlled by Polonms,
her father and Polonius controls Ophelia due to immatunty and her ignorance of her relationship with
Hamlat 2

Another major and important tragedy 1s King Lear who 15 also wrote by William Shakespeare in
his paly three women s are there and all the three are the daughters of Lear. . Gonenl, Regan and Cordelia
these three daughters of King Lear Cordelia 1s more mnocent and virtuous woman m this play and
Gonenl and Regan are cunmng women’s are there. Cordelia was most lovebly daughter of King Lear
still she was victumuzed in this paly. She leaves the palace of her father without the least protest. She
comes back to England to the rescue of her father. Goneril and Regan are portrayed as monsters. They

1



are liars_hypocrites, greedy and selfish They are morally corrupt and are loyal to no one. Even Cordelia,
who apparently 15 almost perfect daughter and with all the good qualities, 15 the one that in a way 13
cause of the destruction of everything. The play opens with the old king surrendenng his kingdom and
authority to his daughters. When King Lear decided to divide his Kingdom and ask his daughters about
the love towards him Gonenil 15 the eldest daughters and she expressed her love to his father but she was
very cunming and hypocrite woman in this playv. She was very jealous about her sisters and finally she
gave poison to her own sister Gonernil committed suicide by herself She 1s portrayed as a monster. Both
F.egan and Gonenl compete with each other 1n a bid to come out with the most homble punishment for
Gloucester, their host. Regan desires his immediate execution, while Gonenl wants him to be blinded.
Fegan pulls hair from off his beard before he 15 blinded. She 13 not satisfied with Gloucester blinded 1n
one eye. She urges her husband to pluck the second eve of Gloucester as well. &

Macbeth 15 another major tragedy of Shakespeare this play 15 open with the three witches The
witches are exasgerated and distorted form of women. furned into monsters, with special supematural
powers. Macbeth contends that they should be women, but for their beards. Later, the witches call
themselves as Weird Sisters the soddesses of that this act 1s neither good nor wise. Then like her weird
sisters she declares that she can kill her own infant with her own hands by dashing 1t on to the ground.
while 1t 15 still sucking upon her breasts. This 15 how she compels Macbeth to the murder of Duncan.
This play shows that women are wicked, monsters and irrationals plaved the role 1n this paly. It 1s
‘obvious that women are presented as negafive stereotypes. ¥

Lady Macheth™s support to advance her hushand’s position within Scotland 1= clear from her
entrance into the play. She specifically states that Lady Macbeth presents herself as the image of himself
Macheth he seeks and that Shakespeare does this 1n order to put pressure on masculinity and violent
structures of relations that depend on women's object confirmation for thewr unremitting self-
perpetuation. Lady Macbeth leamns of Macheth™s imminent arrival, she prepares by dispelling any
weakness from her body, which she associates with the female reproductive system, through verbal
demands not unlike the rhetorical violence she uses on Macbeth.

Lady Macbeth wants to be free from the gender. Indeed. as Kenny notes regarding ideas
surroundmg menstruation 1n this penod, women were seen as “infenor, doctle beings without agency
‘over their own bodily functions™ Following this transformation, she requests that her body be filled
with crusity, for it to serve as the phyvsical mamfestation of cruelty. She was not only opposite to her
reproductively system and cruelty alse worned about the remorse and her goals of her husband’s
intention Lady Macbeth desire’s to her own weaker aspects of her own body which iz mimics and
stylistic violence that she used 1n Macbeth. She uses rhetorical violence upon herself to be able to aid
Macheth with the crzelty he needs to achieve s goals. With these lines, Ladv Macheth 15 espousing
the early modern 1dea that the female body 15 inherently lesser than the male body. 1t 15 not sustable for
crizelty and. thus, needs to be unsexed 1n order for 1t to be effective. Lady Macbheth's willingness to alter
her body demonstrates the lensths that she will go through to support her husband &

Othellp 15 a very famous and most reminded tragedy in common man each everybody knows
about the Othello. Common man can understand the Othello. It 1s very simple and understandable paly
of the Shakespeare. In this paly the victim i1s Desdemona who was victimized by her husband Othello.
In Othello Desdermona is 2 wife of Othello and he kill her due to suspicion and main thing 15 that he was
dizshebef on his wife and he easily believed on the remorse we can see the in this paly Othello also the
victimized by the remorse and doubt She loyal about her husband still she was victim of conspiracy. i
is happening in todav also I like express here Shakespeare was really great writer and he wrote about
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the woman tn his every tragedy. Woman 15 always every age victimized by the men society. In that time
the women s were used only for sex and for enjoyment but toady 1n India we can see the many examples
of women who are used for sex and emjoyment. 5till it happens because women’s™ cultural society 1s not
moderated vet. In India there 15 democracy and freedom for all the categones people still 1t 1s happening
why because the politicians and administration has become corrupt. Every day there are many
Dezdemona’s and Gertrude's ate raped and killed by the hvpocrites people. In Shakespeare’s play
women's are represented only for sex and enjovment for the men For example, men use abusive terms
to women, women don’t nse abusrve terms back. We can see the most dangerous and conspirator man
in Othello who used the abusive lancuage about the woman and thinks woman 15 an object of the sex.
After the meeting with the Duke and senate on the plans of war for the invading Turks, Iago and Rodngo
are alone on stage. Rodnigo 15 listening to Tago for plans. Tago comments on his relationship and love-
stckness which will govern men’s appetites. He comments that his relationship with Emilia and he would
“drown himself for the love of 2 puinea-hen ™ labelling his wife as a prostutute, and more derogatory
comments later in the play for he believes she 12 not satisfying him. It 15 a complex tragedy of Othello.
By mistakenly Desdemona’s handkerchief acaidentally dropped and Emulia has taken Desdemona’s
handkerchief in and given to Iago. Then Tage started his conspiracy he showed to Othello Desdemona™s
handkerchief and said Othello Desdemona 15 unfarthful wife. But Iago 15 very cunning person he want
take the revenge aganst the Othello. Then Othello doubtiul about 1z wife and he killed hiz wife. In all the
tragedies we can see the Shakespeare represents women as victims of society who has been to stress to
follow soctal rules and regulation. Perfect woman cannot follow such type of secial rules that woman
could be tragic or suffer they could treated as the weaker and lower ranked sex.

In Shakespeare’s play like Othello, Macheth, Hamlet and King Lear the theme of the role of 2
female and a female in a society 15 discovered in many ways. Through Emilia, we can see the m balances
in society and how women are treated in Shakespearean times: There are many Gertrude Desdemona,
Emiha and Cordela suffered at the time of Shakespeare and also present days. @

Conclusion: In Shakespeare™ play women’s are central character and they have victimized in sach
tragedy. Shakespeare wrote in 15% century about the women in his plays that 1s happened in 21 century.
Shakespeare wrote many plavs 1n his every play we can see the woman 15 harassed by the male. In hus
four tragedies we can see how he wrote about the women and their harassment. Even though the women
in Shakespeare’s plavs went agamst the rules of being a women n the soctetv of lus time; 15 1t fair to
call him a “feminist™ when feminism wasn't even a thing during the span of hus life. nor did 1t come
around for hundreds of vears later? Should we look at Shakespeare’s work with through the lens of
modern femimism? In the end. men were still playing the roles, and technically 1t was a man pulling off
2 woman being a man, 50 some critics may conclude that it is not fair to look at William Shakespeare as
a true femimst The problem is that 1t 1s nearly impossible for us to look at a play from the perspective
of one who was watching the same play 1n the Elizabethan era. We can try, but we can’t completely
forget the events of the past 350 vears and entirely disregard what we have learned and now know. We
look at just about evervthing through the mind-set of a person who hves in modern times. So, because
1t 15 nearly impossible, we are bound to look at lus plays with the ideas of underlying racism or feminism
or some other major idea that 15 prevalent in our modem world.

References:

1 https =/ /www researchzate net'publication/ 289535848 OPHELIA AND GERTRUDE VICTIMIZE
D WOMEN IN HAMLET

2 https = www bartleby comi/essay The-Powerlessness-Of-Women-In-Shakespeares-Hamlet-

Madhva Pradesh Journal of Social Sciences 28:8 (202) 3



PREGB2TZA4FP

3 hitp: wiww.pelal com'5.1.17a/325-331%9620NABILAH%20HANIPH pdf

4_http:/'www.rjelal comy’5.1.172325-33 1% 20NABIL A 20HANIPH pdf

5 https=//escholarship org/content/qt43v335x5/qt43v335x5 noSplash fafaaéb00c0119c54a49ebd68c7
8bb2s pdift=gecScn

6 https: epremunerchen medinm com the-role-and-siatus-of-women-1s-explored-in-shakespeares-
othello-8332772d3%9¢c2

Madhrva Pradesh Journal of Social Sciences 28:8 (2023)



WGe CARE LISTER
jeaM Ha IS9P

et 3 4 — ST 2038 (HAIRID)
o 7FF fO¥y @ T4:QY @ JEUASER Y

o UrEd B wanE W o T 7. aife wite AWM
o .= g 9 ® W.HME FCEH
sifrefi HagE

o =7 foaw it @ &1 s 9@ o = HiEE @ WHEE 31 e e

4 WERTYTER %
Y. d=d HeE!

Fratene, 3. F o, TR G W, Ye ¥Ry ook,
et (030ER) RIICHL, SERTCANLE, S¥o¥idsoe
%7 : rajwademandaldhule] @gmail com

rajwademandaldhule2@gmail com

AT Ao
T 230 § 4,00, TEHEE ¥.30 T ¢.00 (Faam gd)

3 T too /-
it 7ol (T 20F) % Qo0 /- W Wl + B, W00/~

Forge ggeren « gy A v < g 3
e Anfires TeETE W, Yo 91 AEH st
el ; AT @A, T@ud, W2,
&9 . 7 Pamkdde srawren famwd d52 1 TwE veNa e aE T

E:é:’-ﬁll'l BNV S eI e



Woboss |

&¥ Wamen Education in India = Prof. D F2 M. Mule, Shirur Kasar, Dist.Beed -~ 38%

I5&8 Mo :Jw.;eun@

G4 AnAnalysis of New Industrial Policy of Haryana
————————————————— &R

g

Lia

Le

uR

=4

&%

B

&3

Y

&Y

- Prof Dr Kartik Arora, Siwani, Bhiwani, Harayana
Papulation Campasition of Mallah Watershed: A Socio-Economic Analysis
sk,

- Bhavya, Kurukshetg —----————-—-————=--=----""7"""-
New Education Palicy- 2020: An Overview
- 1) Raju Shinge, Kurundwad; 2) Dr. Shivaji Pate, Parbhani -—————-—-=--—= 3

Educational Equality: A Multidisciplinary Exploration of Women's Ralesin the New
National Education Policy 2020~ ProLShantaram Senawane, Mumbai ——---- R£b

The Impact of ICT and Digital Education on Wemen Education Status: A Case
Study of Latar City — 1) Swapnaja Pathak; 2) Smruti Samodre ————————-~ EAE:

Exploring Defiance and Rebellion through a Feminist Lens : A Critical Analysis of
Meena Kandasamy's When [ Hit You - 1) Narayan Kamble, Chh.Sambhajinagar

2) Dr.Ahilyadevi Barure, Ambajogai, Dist.Beed -—-———————————————=== 38§
A Socio-Economic Analysis of Profile of Villages in Mallah Watershed
0%

S S — T W o e e S, e

- Bhavya, Kuruksheira
Need for FDI in Haryana Especially After New Industrial Policy

- DeKartik Arora, Siwani, Bhiwani, Haryang -————-————————————— 3%¥
Impact of Cavid-19 on Hotels Situated in the Vicinity of Eilora and Ajanta Caves

World Heritage Monuments
— D P. M. Kalyankar, Phulambri, Dist. Chh.Sambhajinagar ~————————-—-——— 38

Horticulture Performance and Growth: A Systematic Review of Literature
Y

~ 1) Shilpa Rane; 2) DrManojSharma, ———-—-———--—=——=—————————-
LabourShortages in Indian Agriculture : Causes, Consequences, and Solutions
3T

e i~ . R Y N g By P . Tt et S e i

— Dr:Sangeeta Ghate, Ahmedabad, Gujarat



e .4-;-""--

Women Education in India
e Alule P AL

Head & Agsocinte Professor
Depariment of Economics

Kalikadevi Arts, Commeree und Science College,

Shirur Kasar, Dist Beed 413249

Email : panditmule2 @gmail com

Introduction
Women play a very important role in the
progress afa family, society and country. In arder
10 rmake democracy successful inthe country women
education is necessary together with the men.
Educated women are the real source of happiness
inthe family Education & ane ofthe milestones for
women empowerment because il enables themto
respond to the challenges, to conffont ther tradiional
role and change their life-style (Bhat, 2015) The
female literacy rate in [ncia 1s lower than the male
literacy rate Compared lo boys fewer girls are
enralled in the schools and many them drop out
"Educate a Girl, Empower 2 Nation " Women play
a vital role in the development ofthe nation Inthis
century the economic wealth of the country not only
depends on the men bul also in the hands of the
women To improve the role of women i the society
the government mainly concentrated on their
educationand increasing employment opportunities
In these circumstances, we require the further
improvement in the equality m gender, kevel ofltemcy
and empowerment of women in every corner in
Irxlia For that, the Indian Governmen! las lBunched
quite a lew Programmes and schemes to carry
them inte conventional of development. These
actions have brought about abservable chanzes in
the socio-cconomic conditions of wamen Afler
Indm got mdependence, the participation of women
nationalists was widely acknowledged. When the
fndian Constitution was formulated, it granted equal
rights to women, considering them legal citizens of
the country and as an equal to men in terms of
freedom and apporiunity. Free and compulsory
education to the children between the ages of 6 to
14 sa furdamental nght of Indin eitizens according

Amendment, Even though the Indian government,
has taken some measures such as the "Sarva Shiksha
Abhiyan" (the maimn intend of this program s 1o give

primary education particularly to girl children fram
poar rural areas) [nspire of these activities there are
many obstacles inwomen education Hence, s
5iu&-y is mainly focused on women education in
Indin an analysis.

OBJECTIVE OF THIS STUDY

[} To discuss the importance of women education
2) To study different Recommendation about

women education
%) Ta see the present literacy condition m Indin of

women cducation
4) To highlight the initiatives of Indian Govt, and
Constitutional Provision for Women Education
RESEARCH METHODOLOGY :
This paper 15 hasically desenptive and analytical

in nature, In this paper an atternpl has been made

to analyses the development of Women Education

in the light of Govt. initiatives and also point out
various policy and recommendation for Women
Education It has been done on the basis of the
secandary sources of data like books, newspaper,
articles, rema::hjnurn&l, and different websites
Collected data was analyzed qualitatively
IMPORTANCE OF WOMEN EDUCATION.

Swami Vivekananda says no expectation of

the progress of'a family or a country can be achieved
where women are nol educated and are leading a
pitiable life. Women education is very important for
the eountry to fully develop. 1t is like an effective
medicine to cure a patient r:umhletc by and provide
health back. Women education is abig opportunity
for Indiato be developed socially and econamicalls
Let us mention the importance ofwomen's education

o the Indian Constitution under the 86th

in India based on the views of the educationists,
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philosophers and political leaders.

Gender equality .
Women have the same rights lo reccive

education as in the case of men 5a, wornen eannol
be diseriminated on the basis ol sex, as far as
education is concerned Women education is also
important inaccomplishing the world poal of gender
equality By empowenng girls, this goal s achieved
as they are belter able to compete with their male
counterparts n places such as government, learning
institutions and even leadership positions.
Decreased Mortality Rate .
An educaled woman is more hkely (o marry
fater in life impraving the chances of survival af the

mother and baby. Educated mothers are more aware
of their children's needs and nutrition, and take well

care of them resulting ina low child martality rate,
providing them better health, hygiene and nutrition
Eliminating Crime against YWomen:
Many of the social evils and ciimes against
women can be easily eliminated by educating
women. Incidents of dowry, flesh trade, female
infanticide as well as harmful cuslomary practices
can be eradicated by educating women ofa society.
An edueated woman plays a very important role
ina civilized family and nfluences the thoughts and
beliefs of its members.

Small flamily planning :

Educated women understand that small families
are happy families. They caneffectively contribute
in controlling the population of India as they would
like to marry at a later age in comparison to the
uneducated woman

Better Standard of Living :

Betler standard ol living for the family is one
of the advantages of women/female education Tt
doesn't take a mathematician to conclude that o
family relying an double wages s more content and
happy thana family which relies on the income of
a single parent.

Better Standard of Living Better standard of
living for the family is one of the advantages of
women/female education It doesn't (ake a

athematician to canclude thit a farmby relymg on
double wages is more content and happy than a
fiurmily shich relies on the mcome: O o smele parent

Dignity nnd Honour
Educated women arenow loaked upan with

dignity and honour They became a source of
inspiration for millions of young girls who make
them their role-moadels. Anuneducated woman may

lack the courage to speak for her own dignity while
an educated woman will be canfident enough Lo

fight for it
Inspiration for others®

There are a lot of women in India who lave
done exceptionally well in various fields of hfe
Wamen like PT Usha, Mary kom, Hima Das, 'V
Sindhu, Sania Mirza, Saina Nehwal, etc. have won
various trophies and medals in their respective fiekds
and showed the girl power to Indian people. Afier
loaking at them, a lot of girls came out of their
lwouses and showed what actual talent they carry
inside them

Reduction in corruption

Waomen Education is also advantageous m case
of corruption, Womenedueation helps women o
get educated and know their rights and duties and
hence can stop corcuption

Educated society -

Women education leads lo mereased levels of
literacy in the world This is the case when these
girls gain education that can help them better their
lives

Reduce Poverty .

Wamen Education also reduces poverty Thes
also contributes significantly 1o the family weliare
This is because their children are more likely
acquire good education and they are also able 1
save and invest Tor the benehit of therr familhes

Prevents Social Exclusion of Women

A gl child who doesn't 2o 1o school 1oda
s most likely to work as a domesue help 1
househald chares in her own house a5 well as athe:
houses; mostly anly for petty sum of money An

uneducated woman or a girl is most Tikely to work

(R)
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us domestic help or mexireme

flesh trade; unlike min or bays who cusily gel
employed 0S8 unskilled lalours despic being

uneducated
Exploring the Hidden Iotential .

Women education indevelopmg countrics s
essential for their growth and stability. Who knows
that the girl who s warking asa domestic help has
the potential to become a doctar, if only she 15 given
the right guidance and an opportunity to do so
When it comes to brain and the use of'it, women
are na inferior to men; why not to help them achieve
theiraspirations 1t would ultimately benefit the nation,
as & woman is less likely to leave her roots and

migrate to other nation
Weomen in Politics or Bureaucracy

Girl empowerment also contributes (o equality
in political representation. This is because the girls
have mare confidence to campete for leadership
and political seats Educating women will also lead
them to become political leaders, who can fight for

the rights and justice of other women. Women
political leaders or bureaucrats can morce effectively
fight against njustice and other crimes agaimist womery
ulfimately leading to a balanced society.
Economic development and prosperity :
There is a positive relation between education
and economic development. Educated women
increase the production of goods, service and
national income. Education will empower women
to came forward and contribute towards the
development and prosperity of the country. In
addition to these others importance of women
education are highlighted below :
1)Aneducated women makes the home happy and
healthy:
2)An educated women are aware o sense of
Justice.
3) Overall development of sociely  Reduetion in
domestic violence
4} Availability of Quality work force
3) Women education provides to women's Self
esteem

Cises |ru5hud irita

6)An educited women e aware o Tz ights
DIFFERENT RECOMMENDATION
ABOUT WOMEN ED EDUCATION
Our natjonal and sociol leaders feel that no
rational development can take place withiout
woamen's education Therefore, cducation af wamen

has heen regarded as a major programme i Ind@
[n order to minimze the exisling gap between the

cducation of boys and girls and 10 expand and
develop women's education, the Government of
India has appointed different commssions and

commitiee. i
The Indian Education Commission (1852)

"It will have been seen that female education

is still in an extremely backward conditior”. Far the
spread of women education the commission mude
some important recommendations- Govi shiould
give more liberal grants to private girls school
Establishment of Normal School for training of
women leachers. School fees should be nominal
University Education Commission (1948

1949) :

Commission The University Education s
papularly known as Radhakrishnan Commission
This Commission analyzed the problem of women's
education at the callege and the university level and
made the Pollowing recommendation

National Papulation Policy (2000)

This policy emphasze on the nutrition. drinking
waler, sanitation, housing, environment, women 0
difficult circumstances, violence against women's,
right ofthe girl child and mass media foc women's
This policy emphasizes the followings Improvime
the infrastructure of health services 1o provide maore
health workers. Total fertility rates can be reduced
by 2010 with various surgical precedures
According Lo our constitution, pravade free and
compulsory education for bovs and girls the age

group of upto14 years. Girls should be marmed
after the age of 20 years and at least before 14
years should not be married  Arranee delivery 2
nstitutionalized as possible Hll"ll‘l-ﬁ‘:‘.'lf.:1-r*'.‘.
and abartion 15 100% documented The Rural
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Community Health Gervice needs (0 inprove. 5o
that woinen's education is not interrupted due 10
Kecping the farnily size small and
measures for theed Jeatinnalwonmen
Nission (2010)
Government ol leadia

cation Mission forthe

poor health
paiking various
National Education

In 8 May 2010, the
announced a National Edu
Empowerment of Women The following arc some

ofthe special nbjcctiwsuf the National Mission for
Empowerment of Women: Empowering women
to have equal participation in decision making in
social, economic and political fields Healthcare
services up to the highest level of education,
Viocational training and vocational counseling, Work
at all levels of employment occupational health
pratection, Social protection, ensuring cqual wealth
of women of different species, including financial
resources. Establish separate court for swomen by
specifying low against pppression at home or
elsewhere. Strengthening the legal services
infrastructure for women's justice against all forms
of discrimination of women. Eliminating gender
discrimination. Eliminating all forms of violence
and discrimination against women and girls and
eliminating all forms of sexual abuse against women
in public and private workplaces. Ensure
participation of women and men equally in the
social activities
CONCLUSION:

But despite the rapid expansion of current
women's education, the condition of the village
@iﬂt}*hﬂ not improved. Village pirlsare far behind
in urban areas. Indoing research, researchers have
found that parents' poverty, social prejudice, lack
of social mobility, lack of security, crime against
women, gender discrimination, patriarchal society,

the people of the village
e Village girlsare bemng
is clear that

disregard lor wonenas
cannol be denied, that
sociely have become awar

educated in higher education today 1t
ndia has taken SO MANy initmlives

Government of 1
cation Inspieofl

for the improvement of girls' edu
that the status of girld education has not been

increased in expectation level because of these
initiatives anly bookies not practical, these mitalives
have not been reached to the grass root level So,
Government of [ndiamust have to take responsibiity
to implement these schemes and provisionsal grass
raot Jevel. Finally I can say that in arder 10 make
{he real development of women's education first,
the thinking of the people has to change and the
social awareness needs 10 be increased. The

teachers. students and parcris have o come forward
in this regard. Especially mothers need to be aware
because we know that "agood mother is equal 1o
hundred good teachers”
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ABSTRACT : Heavy melals are toxde and subject (o long-lerm in wve accumuiation in different aquatic specles toronghont the
world. The purpose of the present study was (o examine the combined effect of CuS0, and HgCl, exposure on histology In
reproductive tissues of Berytelphusa cenicalaris. Aller acclimatization the crabs were exposed for 24, 48, 72 and 96 b to thelr
predetermined respective lethal concentrations of copper sulphate (282, 258, 238 and 215 ppm, respectively) and mercoric
chioride (104, (.84, 0.63 and (.45 ppm, respectively). Afier ithe exposore perlod surviving crabs were sacrificed and the
reproductive tiemes ke ovary and spermatieca were goickly exclsed and uiilized for histologleal studies from both the controel
ani experimental crabs. The reproductive organ in experimental crabs shows distertion of yolk granules, vacoolization, noclel
disintegrated, fragmentation and slight necrosis, oater thin and inner germinative eplthellal lavers are damaged are observed
im the oocyles of ovary and damages in (he spermathecal wall, drasilc changes In the cutlcolar. muscuiar and eplihelial layers,
evenly disiributed granular substances, sperm mass and spermathecal flnid substances, vacnollztion was ebserved in the
lumen of the spermatheca. It is concladed that histologlcal blomarkers provide rellable and discriminatory data to angment
heavy metal pestlcides contamination and thercfore, long-term monlioring Is necessary to assess the eco-healih.

Key wonds ; Barvtelphusa cunicularis, histology, heavy metals, CuSO, and HeCl,
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INTRODUCTHON

Crabs play an importanl role in the mainienance,
maodification and regulation of the environment by
influencing both abiotic and biolic components. They are
abundant and serve both as the predator and the prey
and hence are located at different trophic levels in the
ecosystem (Siddon and Witman, 2004, Maharajan ef al,
2015), Many crab species are burrowing in nature and
frequently alter the surface characteristics and drive
nutrient cycling {Pandya, 2011 ). A wide range of studies
are-available on macroinvertebrates as indicator species
ol aqualic habital, but among them spicially. freshwater
crabs are an effective indicalor of different changes in
both abiotic and biotic factors.

Heavy metals used in various pesticides commonly
used in agriculture and public health, adversely affect

¥
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the natural environment and non-largel aqualic organisms
through the surface runoff from the treated arca (Singh
er af, 2008; Stueckle e al. 2008).

The histopathological examinalion has been
increasingly recognized as a valuable tool for the
assessment of the impact of environmental pollutants on
aquatic animals (Saravana, Bhavan and Geraldine, 2009;
Maharajan ef al, 2012a; Manosathivadevan er al, 2011 2;
Paruruckumani e af, 2015).

The freshwaler crab, Barvielphusa cunicularis
commonly inhabils the ponds, lakes and rivers, and food
for local people. Heavy metals are toxic and subject to
long-term in vivo accumulation in different aquatic species
throughout the world. The purpose of lhe present study
was lo examine the combined effects of CuSO, and HgCl,
exposure on histology in reproductive tissue like the ovary
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and spermatheca of Baryvielphusa cunicularis.
MATERIALS AND METHODS
Animal collection and acclimatization

The (reshwater crabs, Barvielphusa cunicularis
were collected from the outskirt of Aurangabad region.
They were acclimatized to laboratory conditions under
normal day/night (11 L: 13 D) illumination al 27+ 1°C
for aboul one week in plastic troughs (18" diameler)
conlaining sufficienl tap water so lhal crabs are
submerzed.

Test concentration

Belore experimentalion intermoull female crabs
(stage C; Diwan, 1973) of approximately equal carapace
width (45 to 50 mm) and body weight (5010 35 gm) were
sorted. For the histological study crabs were splil into 3
groups (control, CuSO, and HgCl, treated) 5 crabs in
each group and maintained under laboratory condilions.

Test procedure

Afer acclimatization the crabs were exposed for 24,
48, 72 and 96 h to their predetermined respective lethal
concentrations of copper sulphate (282, 258, 238 and 215
ppm, respeciively) and mercuric chionde (1.04, .84, 0.63
and 0.45 ppm, respectively). Afier the exposure period
surviving crabs were sacrificed and the reproductive
Lissues like ovary and spermatheca were quickly excised
and utilized for histological studies from both the conlrol
and experimental crabs.
Histological study

The excised lissues were [ixed in agueous Bouins
fluid. After hixation for 24 h, the tssues were further
pricessed to study histological delails as per the
procedure of Bancrofl and Stevens ( 1982). In brief, the
tissucs were dehydrated through 30% o 100% different
aleohol grades and cleared in xylene. Cold and hot
impregnations were followed by embedding the tissue in
paraffin wax (M.P. 58-60°C). Serial sections were cul
at 7 pm serial using a rotary microtome. The sections of
the ovary and spermatheca were stained using Harris
Haemaloxylin and Eosin-Y as counter stains (Bancrofl
and Stevens, 1983), Damage to the tissues of treated
crabs is recorded by comparing the data oblained from
the control. Nikon, Eclipse Ci fitted with a Spot inside
DS-Fi 2 digital camera used for photographs.

RESULTS

The histological studies in reproductive lissues were
camed out to know lesions in ovary and spermatheca
that had resulted from lethal exposure of the freshwater
female crab, Barvielphusa cunicularis [Westwood] o

Al R. Chourpagar #f af

copper sulphate (282, 258, 238 and 215 ppm) and mercuric
chloride (1.04, 0.84, 0.63 and 0.45 ppm) for | 1o 4 days.

Histological structure of ovary in control crab

The cross sections of the ovary of Barvrelphusa
cunicularis showed Lhe presence of many ovarian lobes
in bunches and each ovary is covered by a thin conneclive
Lissue fayer measuring 4 pm in thickness. It stained pink
in hagmatoxylin and cosin. A muscular layer which is
present below the connective tissue measures about 3
pm in thickness. This layer is [ollowed by germinal
epithelial layer measuring 5 ym in thickness, Dilferent
developing oocytes can be seen al the germinal region.
Al mature stage the oocyles are larger in size. The
ooplasm is heavily laden with yolk granules and globules
and stained darkly. The nucleus is distinct with one or
two darkly stained nucleoli. Germinal epithelium is a
reticular mesh radiating from the outer layers. The
developing cocytes emerge from the centre of each lobe
(Fig. 1).

Histological changes in the ovary of experimental
crab

The experimental crabs treated with lethal
concentrations of copper sulphate and mercuric chloride
showed many histological changes through | Lo 4 days of
exposure, The ovary of the experimental crab,
Barvielphusa cunicularis showed distortion of yolk
orantles and slight necrosis are observed in the oocyles.
The outer thin epithelium and inner perminative epithelial
layers are damaged. Oocyles covering thin membranes
are also damaged and follicle cells are destrucled. In
addition, vocytes show vacuolization: fragmentation and
necrosis and the nuclei are disiniegrated (Fig. 2).
Histological structure of spermatheca in control
crah

The cross secltion of spermatheca showed the
presence of three layers, an outer cutlicular layer
measuring 10 pm in thickness. a middle muscular layer
measuring 5 um in thickness and inner epithelial layer
measuring 11 pm in thickness. The ouler culicular layer
and muscular layer are distinct, epithelial layer is clearly
visible with columnpar cells and stained pink with
hacmatoxylin and cosin stain. The spermatheca enclosed
a large lumen, which is filled with free sperm, sperm mass,
spermatophores and spermathecal Auid (Fig. 3).
Histological changes in the spermatheca of
experimental crah

The experimenltal crabs lrealed with lethal
concentration of copper sulphale and mercuric chloride
showed many histological changes in spermatheca



Histological allerstions ol a combination of heavy metal pesticides in the freshwater crab (2]

Fig. 1 : T. 5. of the ovary of control crab, Baryielphusa cumicularis
showing normal strociure. {Stan H & T X 400),

Fie. 2:T 5. of the m-'my uf experimental crab, Barvielphusa
camicalaoris exposed (o CuS0), and HgCl, showing overall
aflects of heavy metal pt'.m.n‘:lde.u (Stain H & E X 400,

Fig. 3 :T. 5. of the spermatheca of control crab, Baryielphusa

cuniculariy showing normal structure (Stam H & 12X 400
through | to 4 days of exposure. The spermatheca of
experimental crab, Baryvrelphusa cunicularis showed
drastic changes in the cuticular, muscular and epithelial

Fig.ll :T.5. ufﬂ:espﬂmalhmaul’nxpﬂ‘unmﬂ:lmh Baryielphusa
cinicularis exposed to CuSO, and HaCl, showing overall
eliects of heavy metal pesticides (Stuin H & E X 400
layers. The thickness of middle muscular and inner
epithelial layer is enlarged. Damages in the spermathecal
wall are clearly observed. Luminal content consisting of
eranular substances, sperm mass and spermathecal Muid
substances is evenly distributed. Vacuolization is observed
in the lumen of the spermatheca (Fig. 4).
DISCUSSION

The difference between the control and the

experimental tissues was studied critically. The study of

micro-anatomy [histology | of the specific tissue constintes

an important diagnostic ol to observe the histological

effects caused by a pollutant. The histological changes
may be the manifestation of sick tissue (Kamble and
Potdar, 2010). In the present study, it was observed that
an increase in the exposure period, though exposed to a
lower concentration, leads 1o an increase in damage o
the tissue of the freshwater crab.

The experimenltal crabs lrealed with lethal
concentrations of copper sulphate and mercuric chloride
showed many histological changes in the ovary, Distoried
yolk granules and necrosis were observed in the oocytes.
Nuclei are disintegrated in most of the developing
oocytes. Ouier connective layer damage, vacuolation and
foaming condition are observed in the coplasm, along with
damage o the follicle cells (Fig. 2).

Jadhav (2002) noticed such changes in the ovary of
the crab, Barytelphusa cunicularis in response lo

endosulfan and thimet toxicity. He observed swelling and

vacuolization in the oocytes, degeneration of oolemma

‘and loss of normal shape of oocytes, disorganized ooplasm,

hypercromatic nuclei and fibrosis of ovarian wall. Matkar
and Gangolri (2003) identified the rupturing of cocytes
membranes in the oocytes. vacuolization in the peripheral
oocytes and disturbances in the supporting connective
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Lissues of acule and chronie toxicity of sugar industrial
effluenls on a freshwaler crab, Barvtelphusa puerini.
Similar observations on the histological changes in the
ovary of Macrobrachium idae were reported by Viclor
ef al (1985).

Bhagylaxmi er al (1982) reported rupiuring of
oocytes, vacuolization and irregular arrangement of
oocyles and disappearance of nuclens were observed in
freshwater crab, Barytelphusa cunicularis during
sublethal exposure of heavy metal. Suresh (2001) also
reported damage of ovanan wall, Vacuolation and foaming
in ooplasm in the ovary of the crab, Ueca annulipes in
response (o cadmium and mercury toxicity. Machale e1
al (1990) observed shrinkage in ooplasm and
vacuolization. rupturing cocytes in the ovary of freshwater
crab, Barvielphusa guerini exposed to cuprous oxide.

In experimental crab, the histological sections of
spermatheca show drastic changes in the outer culicular,
middle muscular and inner epithelial layers. Thicknesses
ol the middle muscular and inner epithelial layer were
slightly enlarsed whereas the thickness ol the outer
cuticular layer was reduced. The cells in the epilthelial
layer become large and clongated. Dissolution of
spermathecal wall was seen distinetly. Spermathecal fluid
was non homogenous and unevenly distributed. Lumen
of the spermatheca showed vacuoles and sperm mass
was lesser inamounl. Many hisiological seclions showed
necrotic condition (Fig. 4).

Swresh (2001 ) reported disrupiion and disinlegration
of the wall layer and non-homogeneity in the distribution
of the granular substances in the spermatheca of the
brackish waler crab, Uca annulipes in response lo
cadmium and mercury exposure.

The histological techniques are a promising area of
research in aguatic loxicology as il gives the real picture
of the effects imposed and the involvement of the
xenobiotics in either disturbing or destroying the vital
organs of living organisms. Many workers have reported
degenerative changes in selecled tissues of the animals
in response (o pollution by various toxicants (Shanmugam
eral, 2000 Suresh, 2001 ; Kale, 2002; Reddy, 2005; Tilak,
el al, 2005; Samyappan, 2006; W, er al, 2008 Shaikh,
eraf, 2010; Andhale er al, 2011).

CONCLUSION

Histology is the most common ool for determining
the deleterious effects of toxic subslances on treated
animals. In the present investigation, an attempt has been
made lo evaluate the intensily of the damage done Lo
differenl organs ol crabs subjected Lo its lethal
concentrations of CuSO, and mercuric chloride HeCl,.

Al R. Chourpagar #f af

Histological chanpes in reproductive lissues induced by
these heavy metals in the ovary and spermitheca of the
crab, Baryielphusa cunicularis are studied.
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STATUS OF FISH BIODIVERSITY IN THE SINDPFHANA RIVER DAM NEAR
SHIRUR EASAR, DISTRICT BEED, MAHARASHTRA, INDIA
T.S: Pathan !° and 5. E. Shinde?

Department of Zoology, Kalikadew Arts, Commerce and Science Collsgs, Shirur
Kasar Dist Beed (M.5.) India

ABSTRACT: Tieh biodrorersity studiez were undertelen from Jomuery 2012 fo
December 212 to cenous commerciaily important fiches m the Sindphens Dam.
The present paper desizs wath the vanety and sbundance of freshwater fichez m
the Smmdphana Dam near Shivur Kasar Dist. Beed ALS] India. The results of the
present imvestigation revesl the ocourrence of 44 fsh species belomgmg to 7
orders, 13 families, =snd 286 geners Among the collected species order
Cyprmmformes was most dommmant constriaime 50% followed by order Siluriformss
conshtutng 18%, order Peroformesconstituting i8 2%, ordsrs
Csteoglossifoomesend  Synbranchiformses  comstitatng % and orders
Mugbformesand - Belomnformes comsthrbme 2-%60f the foisl fish species: Fagh
biodiversity mndices species richness 44 m the total mumber of speciss (M), 3.73m
Margalefs mdex [Fa), end 097 1n the Menhinmcle index {Ez]. Species diversity was
047 m the Simpson mdex [, 1.16 m the Shaonon-Wemnsr mdes [H), 2838 m
shundant species [I;], and 2.80 mn very abundant speciss (M), Species evenmess
was 042 i [E;], O.21 m (Ez), 0.17.1n (Es), 0.95 m [Es}, end .97 m {E5).

Eey Words: Fish bicdwersity, Economic value biodiversity mdices, Sindphens
dam.

INTRODUCTION

Water is the basic element in fish culture and its specific properties as a
cultural medivum are of great significance in the productivity of 2 pond or
ezervoir. Piire water is unable to support living organisms but it contains
matrogen, phosphorus, potassium, and calcium salts, dissolved organic matter
and gases like oxygen, nitrogen, and carbon dioxide determine to a large extent
the productivity. Ino the water of lakes and reservoirs, fish are reared more as a
part of 8 general fishery improvement program than a= pure fish culture, Only
£1.3 Y% of the readily cultivable water ares in the country is presently utilized for
inland fish culture. The culture of Indian major carp and exotic species has been
very popular in recent times. The study of fishes technically known as
Iehthyvology” iz one of the least popular branches of Natural History. Fishes form
one of the most important groups of vertebrates. influencing the aguatic

uthor for correspondence: <dr=mir7381@gmalcoms; © Department of Zoology, M J P V. Ars
Commerse, and Shr V. K K Soence Oollege, Dhadgaon Dhst Nemdurbar (M5, ) Indha
22023 Zoological Society of Bangladesh DOI: hiipa:/ /doiorg/ 10.3329 fhjr.v51i2 69589
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ecosystern & lfe in various ways. Millions of human beings suffer from huriger
and malnutrition. The fizhes form a rich source of food and provide a meal to
tide over the nutnitional difficulties of man tn addition 1o serving as an important
item of the human diet from time immemeorial and are primarily caught for this
purpose. Fish diet provides proteins, fat, and vitamins A & D. A large amount of
phosphorus and other elements are also present i 1it. They have good taste and
ares easily digestible (Pawar, 2014).

Biodiversity is sssential for the stabilization of ecosystem protection of
overall environmental guality for understanding the intrinsic worth of all species
on the earth. Fish biodiversity of rivers e=zsentially represent= the fish faunal
diversity and their sbundance. River conserves a rich variety of fish species
which supports commercial fisheries (Ehrlich af al, 1991},

Fizh i= ‘economically a very important group of animals; besides being
u=zed as food. Fizh Hver iz an important source of oil containing vitamins 4 and
D. Several minerals especially if the bones can be eaten. Fish is also a source of
Vitamin B. Unsaturated fat in fish alzo reduces the risk of the formation of high
blood cholesteral. Body oil from fizsh is extensively used in zoap industries and
tanning, Fish also vield fish meals. Fish manure and several other products of
commerce. Por succezssiul fish farming in dams-and reservoirs, it is esgential to
malke a detailed hydrological study of the water body. Suitable species that are
stocksd in dames are the major carp. Thess are capable of adjusting successfully
to the scological condition of the ressrvoir. The exotic carp also Thrive in man-
made lakes and are suitable species for culhire.

The present investigation was undertaken to study the fish biodiversity of
Sindphana Dam near ShirrKasar Dist. Beed [M.S] India. The objective of the
present study was to give recent data regarding fish diversity of the East Coast
river system, aiming to coniribute to a better knowledgs of the fish diversity of
Sindphana Dam and a tool for conservation planning of aquatic environments in
thiz region. It iz the first effort in this direction, various indigenous,
commercially important, and ecopomically valuable fishesz were found in this

Area.
MATERIAL AND METHODS

Fizhe= were collected from Sindphana Dam from January - Decembear 2012
with the help of local fishermen using different types of nets namely gill nets,
cast nets; dragnets, and Bhorjal, Immediately photographs were taken with the
help of the digital camera. Fizhes were brought to the laboratory and preserved
w1 10% formalin sclution in separate specimern jars according to the size of the
species. Small fishes were directly placed in the 10% formalin solution. While
large fizhes were piven an incision in their abdomen and prezerved. The Meristic
and morphometric characters were measured and identfied up to the speciez
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level, with the help of standard keves and books [Jayaram, 1999 and Talwar &t
al, 1991),
Community structure analysis:
Three indices were used to obtain the sstimation of species diversity,
species richness, and species evenness,
1. Shannon snd Weaver, {1949 and Simpson, {1949] diversity index value
was obtained by using the following equation:
3
H'=-% [Pi1ln &) (Shananen's index)

1=1

=3
A=-F min-1) / nin-1) [Simpson index)
i=1
Where,

Pi = Proportion of the first species.
The proportions are given Fi=ni /N
2. Species richness [R1 and R2) was obtained using the eguation.
R1 =(5- 1) / In (n) (Margalef, 1958)
RZ2 =2 / vn (Menhinick, 1964)
Where,
R = Index of species richness
5 = Total number of =pecies
N = Total number of indrviduals
3. Species eguitability or evenness was determined by using the following
expressioan,
1) Ewvennessindex 1 (E;|. (Pielou, 1977)
Ev=1In (N:)/ In [N
2) Ewsnnes=zindex 2 (E;|. (Sheldon, 1969)
Ez=N: /No
3] Ewvenneszindex 3 (E;|. (Heip, 1974)
Es=Ni=-1 fNo-1
4| Ewvennesszindex 4 (E4|. (Hill, 1973)
Ez= Nz /N:
5] Ewsnnes=zindex 5 (Es. (Alatalo, 1981)
BEz=Nz-1 fNi1—1
Where,
NO = Number of species on the sample
N1 = Number of abundant speciez in the =ample
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RESULTS AND DISCUSSION

During the study period, different fish wvarieties were observed in the
Sindphana Dam near Shirmr Kasar Di=zt. Beed [M.S] Indis. The results of the
area was rich in fish biodiversity. About seven ordsrs and fourteen families of
fish species were collected durinp the study period. Many collected fishes were
having economic importance and were =2old after collection in the local fish
market. In the present fish bicdiversity study about 44 =zpecies of 26 differ=nt
genera and 15 families were recorded from the Sindphana Dam and number of
catches earriad out from Jannary 2012- December 2012, The members of Order
Cypriniformes were dominated by 22 species followed by Silunformes and
Perciformes with 08 species, Osteoglossiforme and Synbranchiformes with 02
species each, and Mugiliformes, and Beloniformes with 01 specie= each.

About 15 fish families representing 41 fich species; Family Cyprinidae
was the dominant group with 19 =pecies in the as=semblage composition in
which [hzcognathiusiaomta (Ham.). Rasbore daniconius (Ham.), and Puntius ticto
Ham.| were found mest abundant, Catla-calfla [(Ham.|, Ctenopharyngodonidella
(Valensiennes), Puntius omphibious [(Valeneiennes|, Puntiusjerdoni [Ham.),
Puntiussarana (Ham.), Puntiussophore (Ham. |, Lebeorohiia (Ham.). cyprinuscarpio
(Linn.); Hypothalmichthysmolitrix (Valeneiennes), Chela stadoni ([Dayl,
corhimusmrigala (Ham.), and Thynnichthyssandihol (Sky) were found abundant
form. Chelz phule (Ham.|, Cirhinusreba [Day). Labec calbasiy [Ham.,
Osteobramacetio {(Ham.) and Ambylpharyngodon microlepis {Blesker] were found
comperatively Isss abundant. Followed by Family Bagridae in which
Mystustengara (Ham.| was found abundant form. Mystus aor (Agrichthys) (Ham,|,
Mystus bleskeri [Day), Mystus cavasius {Ham.) and Mystus sesnghala (Sykesz)
were found less abundant. Followed by Family Channidae in which Channa
striatus (Blochjwas found most abundant form, Channa punctotus [Bloch),
Channa gaucha (Ham.) and Channa mardins (Ham.] were found abundant form.
Followed by Family Notopteridae in which Notopterus notopterus [Paliaz] wa=s
found abundant form. Notopterus chitala (Ham.| was found rare form. Family
Siluridas in which Wallago attu [Bloch and Schneider] waz found abundant
form. FamilyOmpok bimaculotus [Bloch] was found rare form. Family
Mastacembelidae 111 which Mastacembelus armatius (Lacepeds] and
Mastacembehis poncafus (Ham.) were found less sbundant forms. Followed by
Family Balitoridae in which Nemocheilus botio (Ham.) was found rare form.
Family Cobitidae in which Lepidocephalus guntea (Ham.) was found rare form,
Family Claridae in which Clans botrachus [Linnasus] found abundant form.
Family Mupgilidas in which Mugilcephalus [Linnaens) was found rare form. Family
Belonidae in which Xenenfodon cancla (Ham.] was found rare form. Family
Cichlidae i which Tilapia mossambica {Ham.) were found abundant form.
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Family Anabantidae in which Anabas testudinens (Bloch) were found abundant
form.Family Gobiidae in which Glassogobius giuris (Ham.) was found rare form.
FamilyGobiidae in which Angullia bengealnesis (Gray) were found rare form and
glzo given a common name and economic valae (Table 1).

About 44 =species werse recorded and identified on the Sindphana Dam.
Amaong the order, Cypriniformeswas most dominant constituting 50% followed by
order Siluriformesconstituting 19%, order Perciformesconstituting 14.28%,
orders Ostecglossiformes and Synbranchiformes constituting 4.76% and orders
Mugiliformes and Beloniformes constituting 2.38%of the total fish species show
in the (Fig. 1).

Annnal variation in fish biodiversity indices at Sindphana Dam near Shirar
Kazar Dist. Beed [M.S] India duaring January 2012- Degember 2012 indices
gpecies richness 44 1o the total number of species [No), 2.73 1n Marpgalefs index
{F;) and 0.97 in Menhinick index [RJ). Species diversity was 0.47 in the Simp=aon
index {4), 1.16 in the Shannon-Weiner index (HY), 2.28 in abundant species {4
and 2.80 in very abundant species (Nz). Species evenness was 0:42 in (E.); 0.21
it (Ezl, 0.171a [E5), 0.95 1a (B and 0.97 in {E5j (Table 2).

Mahapatra (2003) recorded an abundance of catfish in the Hirakund
reservoir. A total of 43 species were present of which 18 were commercially
important. Sakhare and Joshi, {2003] reported 34 =pecies of fish in reseryoirs of
the Parbhant Dist. of Maharachtra. Shindeet ol. (2009) reported the
Iehthyofauna of Harzool-Savangi Dam Aurangabad (M.S] India. Total 15 fish
species belongio 3 orders, 4 families, and 12 genera. The order
Cyprinfformeswasfound dominant with 11 species; followsed by Perciformes with
3 zpecies and Siluriformes with 1 speciez.Shakhare, [2001) recorded 23 fish
species belonping to 7 orders in Jawalpaon reservoir in Solapur district and
Pawar =t gl. [2003jobserved that about 11 species belonging to S-orders from
Sirur Dam near MukhedWNanded Dhstrict [M.5.). Hiware and Pawar [(2008)
recorded 43 fish species from NathSagar Dam: Paithan reservoir in Aurangabad
Dist. suggesting that the fish diversity from the reservoir under study iz rich as
compared to NathSagar Dam. Simpson’s index (L), which variesfrom 0 to 1. gives
the probability that two individuals drawn at random from a population belong
to the same species. Simply stated, f the probability: was high that both
individuals belong to the same species, then the diversity of the community
sample was low. Shannon’s Index (H'). combines species richnesz and species
evennezs components -as one overall index of diversity.The higher wvalue of
Shannon's Index (H'), that indicated was the greater species diversity., The
greater species diversity means a larger food chain and more cases of inrer-
specific interactionz and greater possibilities for negative feedback control which
reduces oscillations and hence increases the stability of the community.
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Tahble 1. The fish biodiversity and Economic value of fish in Sindphans Dam during Jaomary
2012 - Decamber 2012,

Order Family Scienfific pame Common name E"’““Im Status
. Notopferus nofopierus = : ;
Osteogiossifor w . (Dallac| Notmpisms FF_AD +
S Notopterus chutala (Ham | May MD _
Codla catfla [Ham.| ) Catls FD —
f‘IHJmG]d ﬁmbnw?;@s malruc Silver carp Fx +4
Crenophoryngodon wella
(Valarsi ) Orass carp D 4+
Thymrchthys sandkhol Sandlchol s -
[Skoyas| carp )
Cheia sladont [Day) Chela Ly -
Chela phuls (Ham | Chsla Ly +
T Black lm= . -
Easkora dantesnads (Ham | R LV o
Caparinus carpno {Lanm) Commmcem carp FDJ -
Purines ticto {Hem ) Ticto IV WE FH+
Puritus ampiebicus 5 BT,
[Valensienmes) sl LV WE =
o : BT, -
B Furitingierdom (Ham | Farag IV WF ¢
Cypriniformes ~ Cyprimidse Puritius sarana {Ham. | Ehavli E{WP i
Bumitnes sophore (Ham | Sophore E‘}-W'F 4
Corhomus mngala [(Hem, ) Mrgals FI» +4
Corhows reba (Dayi Feba FD +
Labso rohite (Ham | Fohnu o ++
Labes calbasu (Ham | Calbasin o +
i ray-fimme=d
Cisteobramacatic (Hamj E<h D +
Ambyleharymgodarn - -
scroiepis Hiseker) Indian Carplet  FLI 3
Discognathues lamda .
Garra § 3 B w2
{Ham |
Balitoridas Nermochstius botea (Ham | Botio: FD -
Coitidas Lemmdocerhalu=s gumiea BF
- (Ham | = =
Mystus aor{Ham | Aor FF ¥
Mystus bleekeri [Cay) = 5 3 +
My=tus covasis [Ham | = Fr +
Bagridae Mystues tenigora (Ham Tenera FF —
Muystus seenghala {Sykes) My=stas PF 4
Ompak tmacilatus [Bloch)| Puffta Pr -
Sthiformes Stharides Wallzge attfi [Bloch and Fresh water FF R
Schneider) shark
: Claris batrackhus g
Claridas (Eitivmenze} Memgur LV i
Mugihforme=z  Muglidae Kugnl cephotus (Linnaesis) Gres muallet LW _
Eeloniformes  Belomidaes Xensntodon canctla {Ham' | Howsa WF =
. Mostoeembelus aormoatus
Symbranchifer Mastacembel = Ba=m PF +
mes cas [acepeds)
Mostocembeluzs ponicalus Alalg= Pr &
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Order Family Scienfific name Commonpame  CooiOTC Siatus
. Anabas festudimens. . =
Anshantides Black) Hos LY +
Glassogobius giuris
{obrdae Pr -
H—Im-] ) Ejhy
Agallidse ‘-"5"5"? abengeninecs motdedeel  FF s
e Chiinis striahis {Block) B““ﬂ”dylmk! LY. BF i
Channa punciatis (Bloch]  $roo=0 "= Iy PP 4=
Channidse Chanma gaticha (Ham | Dhole LV, BE 44
. Bulls ==
Channe marulus (Ham | enedos Tt LV, FF =

+++ Most abundsnt, ++ Abundant, + Less sbundant, - Fars, [I) LV — Laravous fish (o} BT — Bast {mj
EF — Predatory Food Fizh [iv] WF — Weed Fich fv] MD — Medicinal Value {v1) FR — Forage Fish fvh) FD-
Food Fish:

Dsteoglossiformes pyder

Perciformes 5% )

18% ==

Synbranchifarmes
5%

Beloniformes

2%
Mugiiiformes
255
Cyprinilormes
Siluriformes 50%

18%

Fig. 1. Order wiss fish composition at Sindphana Damnsar ShinurKasar Dist. Beed [M.5] Indiaduring
Jamuary 2012 — Decamber 2013

According to May, (1973 the Shannon-Weaver diversity indsx was related to
both the total mumber of species and their relative abundances and can be
designated as a positive function of the total number of species. These diversity
indices indicated that the ponds under study have a well-balanced fizh
community that enjoyed an even representation of several species indicating the
dynamic nature of this aguatic ecosystem. However, remedial measures should
be undertaken to minimize the impact of pollution load as revealed by the
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Table 2: Annmual variation in fish biodiversity indices at Sindphana Dammnear ShirorHasar Dist.
Beed [M.5] Indiaduringifanmary 2012 - December 2012,

_ Fish biodiversity
Indices Index indi
o) =4
Speciss Fichness [B4) 3.78
[F=) o5y
(2] D47
- . - H 116
Species Diversity ;1:1,1‘]' - as
[Tz) 2.80
(Eq) 0.4z
[Esl 021
Spenies Evenness [Es) By
[Ex4) D.85
[Es) 5

[Fa), Margalef's mdes (Fs|, Menhiuick mdex 1], Simpson’s mmdex [H], Shanmon — Wemer mdex (W,
Mo. of ell speczes (i), No. of ebundant species (Wz), No. of very sbundant species  [E;), Evenness
mmdex [Ez], Evenness mdex  (Es), Evennszs index [Ez|, Evenness imdex (Ez), Evennesss mdex

ecological indicators, Equitability (evennesz| was relatively high during the rainy
seazon (Adesalun and Nwanlowo, 2008: Chakraborty and Momi, 2022). Peet,
(1974} and Chakraborty et al. (2021) have reported that species diversity implies
both richnesz and evenness in the number of species and equitability for the
distribution of individusals among the species. Evenness indices indicate whether
all speciez in a sample are squally abundant. This means that species evenness
decreased with the increasing size of the fish pepulation. The indices E:. E; and
Es are also sensitive to species richness while E; and Ez are relatively unaffected
by =pecies richness,
CONCLUSION

The work will conclude futare strategies for the development and fish fauna
conservation &t Sindphana Dam near ShinirKasar hzt. Beed [M.5] India:
Recent data regarding fish diversity aim= to contribute to a better kenowledge of
the fich diversity of Sindphana Dam and a tool for conservation planning of
Aquatie environments in this region. The high velue of species richnesz shows a
longer food chain, Simpson index has higher values to show the =ztable habstat
{stability]. According to Shannon, index valaes O = 1 show the habitat iz under
gtress pollution: 1 <=3 show not highly polluted. Maintainingfish hiodiversity ha=
immenese importance as it 12 oot always possible to identify individual =pecies
critical to sustaining sguatic ecosystems, Maintaining sociceconomic conditions
and management of the reserveir is also necessary to develop more
attractiveness in fisheries professionals to culture more fish species in this dam,
to produce more diverse groups of fish, and inerease food resourcesz and incomse

of local peoples. Dam has high ichthyic diversity with good economic potential.
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To conzerve and maintain the ichthyic diversity, anthropogenic activifies in this
dam should be controlled.
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Abstract

Millipedes are-one of the significant terrecivial fusa tn the forest ecosyziem
fo decompese the plantz” debriz. Despite their ewvirommental significance,
records on millipeds disribution are quite scarce and brvalid v Tamil Nadh,
Indin The first bmrvesiigation i3 an atiempi to assess the population of
millipedes at different elevation levels of Sirumallar Tl from July 2020 10
Juwe 2024, The number of millivedes was recorded using pitfall trapping and.
guadrant zampling. Millipeds divarsity and dirtribution in different elzvations
were evalumtsd with the kelp of Shammen's and Simpson’s indeves and
richwess and evermesz were estimated By ziondard methods. 4 fotal of &
specizs of millipeds belonging fo the order Polydsrmida, Sphasrotheriida and
Spirobolida were recorded m lower, middle and higher 2levations. Owr rezults
chowed tha! Orthomorpha cogretata, Oxidus gractlic, Haphaphs hovdeniona,
Aulabolus nawioni and Trigoniulis corallinus speciez were m foumd all the
elevations and mest abindant i lower  elevations.  Arthosphoera magna,
Arthosphaera dalyi and Arihosphaera distica species were ohundant in middle
elevations and scarce m uppar and lower elevations. Diplepod speciss
abundance and diversity were lesser m lower and higher elevations when
compared o the middle elsvation Despiie their richness similaritier in all
elevarions, thers were differencses in the composition af the millipeds specier
betwsen the elevations

Keywords: Millipede, Orthomorpha coarciata, Oxidus  gracils,
Trigoniulus corallines, Arthesphasra magna, Arthosphaera dalyi and
Arthosphmera distica

1. Introduction

Biedwversity offers a significant role mn the worldwide economy and sustainable development by
providing direct and indirect benafits to mankmnd  Fuch biodiversity indicates a healthy environment
and the development of life-support essential for the welfare of people through vanous goods and
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services. The biological diversity enriches the soil. maintaming the water and climatic cycle and
changing waste materials into rich manure. Macroinvertebrates play an important role to provide
fertility to soil by stimulating the stability and productivity of forest™. Moreover. elevation 1s purely
alternate for a sut of hiotic and abiotic factors that influence the level of biodrversity=. Hence,
wdentifying ecolomically important cavsal fundamental factors is vital to explan vanation mn species
richness along elevation gradients™.

Monitoring biodiversity 1 forest ecosystems 15 a fundamental step fo assessing thewr functions and
providing the requlmﬂ information for effective management’®. Invertebrate animals are essential.
effective components and useful indicators of other ﬁmﬂamam:al elements of biodrversity, mamntamning
of ecosystem and renewal health system and related threats™ While. the most ecological importance
of mvertebrates i forest ecosystems, they have little attention because of identifications difficulty.
For creating to plan the comservation of these ammmals, monitoning biodiversity 15 a sigmficant
procedure to determanie the diversity pattern and distnbution of species within the forest ecozyetem.
Macroinvertebrates ennch the quality of forest seil through a breakdown of litter due to feeding and
burrowing activity=. In this important soil component. millipedes are one of the vital macro
arthropods that contribute to mamtaining the forest ecosystem.

The class diplopods (Mynapoda) are millipedes belonging to the phyium Arthropoda which 15 the
third largest class after Insecta and Arachnida*® An estimated §0.000 species and subspecies of
millipedes around the world, of which only 12,000 species have been described formally® Millipedes
known as a thousand legzgers move very slowly because they have short legs and also millipedes are
lethargic and secretive ammal™™. Millipedes are widespread on all continents except Antarctica and are
mostly found in deciduous temperate. tropical and subtropical forests (dark and damp places. under
the stene logs and bark of a tree, rotting leaves and rotten wood)*®. Millipedes are significant macro
arthropods in forest ecosystems and pla". a cmmal role in enriching the dﬂcumpnsmg process of plant
debris and stimulating the microbial activity™"; serve as environmental indicator™ improve the soil
structure content of organic matter and mutrients components of soil®®.

Biodiversity improves the economic value of the human population directhy or indirectly®. Modem
research focused on how biodrversity influences ecosystem and ecological processes which are
created a positive relatonship between biodiversity and ecosystems™ . The cccumence and
abundance of mullipede species depend on their habitat which alters with increasing alttude®, thereby
differentiated by avalabilty of foed matenals and vegetation structure®. The diversity pattern of
millipedes was reported i Alagar Hills Reserve Forest mn Tamilnadu’. A little diversity Gf the pill
millipede was reported in an evergreen forest of Westernghats, India® =*. Choudhari er al " studied
the diversity of mullipedes 1 lelagu'ﬂ:ﬂ]__ Eastern Ghats. Chezhian and Prabakaran!! observed the
diversity pattem of millipeda spemes in Yelagirthill Eastern Ghats. Recent research noted the
m.tlhpede diversity pattem and its changes mn the Northern and Western Ghats of Rajgurunagar,
India***. Thomas wesener said that. though several authors worked as mullipedes in India, Indian
authors use or used Diplopoda in their publication works only. Moreover, He suggested that
documentation and identification of millipedes are poor in India and young researchers come forward
to make proper taxonomy key for Indian millipede species. Hence, thiz 15 a little attempt to work to
wdentify and provide mformation on mullipede diversity withun the Southem Eastern Ghats of
Simmalai hlls in Tanl Nadu, India

2, Materials And Methods

Study Area

Siromalai Hills (Eastern Ghats) biosphere evergreen reserve (10%27°N 77929 E) 1 Tamul Nadu,
located 1n Dindigul District and extends to Madura: Distnict. The two types of vegetation are layered,
in which the lowered vegetation 15 very poor. The canopv is open dry deciduous or evergreen
vegetation. Three different locations were selected at different altitudes at Sirumalas hills (950 (lower
elevation), 1150 (muddle elevation) and 1350 (higher elevation) masl (meters average sea level)),
which were visited every month from July 2020 to May 2021, The lowest site was at 950 m elevation
becanse that 15 where millipedes seemed to first occur, while 1350m 15 the hghest elevation of the
Sirumala: Hills reserve forest Observation of millipedes was made through 5 quadrats (1 m = 1 m) in
each study site and each sampling date and the mean number of millipedes'quadrats was calculated.

30 Available enline at: fttps://fozindig.com
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Millipedes were collectad from the study area by hand picking, and species were identified by using
vanous field mudes and available hiterature.

Data Analysis _
Standard methods were used to calculate the nchness and evenness of millipede species at different
altitudes. The diversity indices were calculated using the Ludwig and Revnolds software package
Two indices are neaded to compute Hill's diversity numbers: (a) Simpson’s mdex (1), which 15
sensitive to changes in the most abundant species 1n a community and (b) Shannon’s mdex (H1),
which 1s responsive to changes 1n the great quantity of rare species in the communrty. Meteorological
data such as temperature, humidity and rainfall of the study area were collected from the study area
during the study peniod simultaneously,

3. Results and DMscussion:

Milhpede samples were collected in three elevations and identified based on the morphologmical
charactenistics features such as color, head. antennae, mandibles; gnathechilanum, column, thoracic
shield, termtes, anal shield, legs and gemital pores. In total 8 millipede species belongmng to three
orders were 1dentified from 541 mdividuals. Polydesmida (3 species) and Sphaesrotheruda (3 species)
were the most represented in terms of species nichness followed by and Spirobohida (two species). Out
of 541 mdividuals, the mghest millipede abundance was observed 1n the nuddle elevation (294
mdividuals, representing 54.34% of all millipedes were collected). Next to this. 1n lower elevation,
186 mndrviduals, 34 38% of all the millipedes were collected. Whereas, at the higher elevation. 61
indtviduals, 11.27% of all the millipede species were collected.

Mumberfma2

Fleval fores

e (] CIATTTTR 0 graciis —H, FF AEADA =M TAERaS

e TR ELIE . flstica T corllimis  —nEst o

Fiz.1 Density of eight different Millipede species in the study area of Sirumalai hills dunng
July 2020- June 2021

The maximum number of millipede. T corallines (41/m”) and 2 munimum number of mullipede, 4.
magna (02/m°) were observed in lower elevations. The most number of millipedes in middle elevation
T corallines (532/m") and the least number of millipedes, @ gracilis (22'm”) were observed. Whereas,
the highest number of millipede & haydeniana (12/m?) and lowest number of 4. magna (3/m”) were
ohserved in the higher elevation. The density of the millipedes decreased in the order of elevation
1150 M (294/m%), 950 M (186/m?) and 1350 M (61/m?) from July 2020 to May 2021 (Fig.1). In
general, differences of millipede abundance among the elevation types were highly significam
(P<0.05).

40 Available anline at: ftips://jazindig.com
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Fig.2.
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Fip 3, Humidity in the study area from July 20240 10 Jane 2021

Richness mdices (R 1.23; Ry 0.46) and Simpson’s index (0.11) were found to be lesser in the mud-
glevation (1150 m) than in the lower elevation (0.16) and higher elevation (0.13) (Table 1.1). With
reference to Shannon’s indew. 1t dechined from -1.99 -191 and -1.80 2t 1130 1330 and 950 m
elevations respectively. With respect to Hills drversity number, 1t was masimum (N:: 0.13; Nz 833)
1 middle elevation (1150 m) followed by (N:: 0.14; N2: 7.69) 1n higher elevation (1350 m) and (N::
0.16; Na: 6.25) 1n lower elevation (950 m). The three indices (E:, E: and E:) were chosen to assess the
evenness of nullipede species abundance in the elevations. The lowest species evenness indices were
observed in altitudes 950 m (Ei- 0.88; Ex- 0.02; Es: -0.12) followed by 1150 m (E:: 0.98; Es; 0.01; Es:
-0.12) and 1350 m (E1- 0.94: Ex- 0.01: Ex: -0.12).

Climatic factors that prevailed near the study area are provided 1n Figure 1, 2 and 3. Dunng the study
pertod, maximum (36.8°C) and mimmum (27.3°C) temperatures were recorded in May 2021 and
December 2020 respecttvely. Whereas maxmmum (73.3%) and mimmum (48%) humidity were
recorded 1n November 2020 and Apnl 2021 respectively. The highest rainfall (240.01mm) was
observed m October 2020. The meteorological parameters such as temperature and hunmdity
significantly altered the population density and biomass of mullipedes. A eritical companison of
rairifall with the data on population density and biomass did not provide any significant conclusion

A1 Available online af: htips:/ffezindia.com
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Fig.4. Rninfall in (he study area from July 2020 10 June 2021

Table.1. Diwversity of different spectes of mullipedes distnbuted at three elevanons of Strumata hills

reserve forest from July 2020 to May 2021.

. Elevations
Tnds - ey i T S o .
e 950M  1I50M 1650 M
Rickness Ru 134 1.23 1.70
R 038 046 1.02
Simpson’s 0.16
Diversity index (1) Ot A8
Indices Shannon’s -1.91
Tndex () -1.80 1.99
Hills N 0.16 0.13 0.14
Diversity N: 6.25 833 7.69
5 - E, -0.88 098 0.94
VErness E: 0.02 0.01 0.01

Source: Ledwig and Reyonids, 1958

Table:2 Temperature in the study area from July 2020- June 2021

Menth Temperature (°C)
July-2020 33
August-2020 325
September-2020 321
October-2020 303
November-2020 286
December-2020 2735
January-2021 318
February-2021 322
March-2021 358
Apnl-2021 36.2
May-2021 368
June-2021 342

47 Available online ot pttps:/Jezindio.com
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Table.3: Rainfall in the study area from July 2020- June 2021

Month Ranifall (mm)
July-2020 16.3
August-2020 202
September-2020 0.7
October-2020 240.1
November-2020) 200:8
December-2020 40.2
January-2021 10.6
February-2021 S:f
March-2021 0
Apnil-2021 0
May-2021 12.2
June-2021 0

Table.4: Humidity in the study area from July 2020- June 2021

Month Humidity (%)
July-2020 537
August-2020 36.9
September-2020 608
October-2020 704
November-2020 783
December-2020 725
January-2021 532
Februarv-2021 303
March-2021 492
Apnl-2021 48
Mayv-2021 4935
June-2021 30.6

The present study deterruned the diversity and distnbution of millipede species in three elevations of
Strumalar Hills, Tamul Nadu, India. The occumence of the mullipede community showed high
dissimilanty among the sites and strong patterns of tumover along the elevational gradient. Shannon’s
(H') and Smmpson’s (A1) diversity indices were calculated. Moreover, both indices are sensitive to
changes 1n the abundance of rare species in a commumty and the most abundant species 1 a
community. The present study noted that the two diversity indices showed much difference m
millipede distribution and diversity. Shannon’s index predicts that each member 15 randomly sampled
from a large population and all millipedes are represented in the sample. Simpson’s index. which
gﬂ.-ﬂ& the p-D:E‘lhlllW of two individuals drawn at random from a population belonging to the same
species, mncreases with the decrease i diversity. Hence, 1t 15 understood that mid-elevation has the
highest diversity, and the lowest and highest elevations have the lowest diversity pattern.

The important vanation of ahiotic and biotic environmental changes along elevational gradients
strongly affects the patiemns of abundance, distnbution. and diversity of most organisms. As
emphasized by Brown and Lomolino”, lower elevational zones usually vary from higher altitude by
the following: (1) a greater overall quantity of resources and population number; (2) additional refogia
and space for species with large habitat ranges; (3) greater habitat diversity; and (4) a greater possible
for serving as a target for potential immigrants The great quaﬂ’litv of feeding associations can
strongly depf:ﬂ.d on habitat structure® which changes with i increasing altitude, therebj differentially
chanmne the existing amount of food resources for feeding guilds and the vegetation structures
necessary for foraging by different functional groups alone the elevation gradient®.

43 Available enline at: fttps://fozindig.com
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Millipede species community composition was unique at each location along the elevational gradient.
These elevational patterns are reliable with those of arid climates where communities are formed by
temperature and precipitation'™. The present investigation reveals the pomnt that a high level of
milhipede species diversity n mud-elevation, which confirms the mud-elevational nchness in species
abundance is recorded n the Philippines by Samson ef al 7 and from Madagascar by Fisher'® The
higher Shannon’s diversity index exposed by muddle elevation imdicates that it delivers more chances
for survival 1 the form of ecological niches than those in lower and higher elevations. The lower
level of elevation 15 highly disturbed due to human movements and cattle grazing. Moreover, i lower
elevations, the canopy cover 15 open due to this dry and barren land rendening fewer potential miches.
The rocks and stones provide shelter to millipedes from extremes of temperature and humidity during
summer. Closed canopy 1s the first significant factor that reduces the sunlight and the second factor 1s
under-story vegetation mn higher elevation reduces the number of potential mches In higher elevation,
the rate of transpiration by plants 13 hich which creates humid climatic condition and nearby water
streams makes the surrounding very cool. This may be the reason for moderate evenness and diversity
indices shown by the higher elevation But, the muddle elevation with reasonable canopy and litter
supports understorey vegetation like herbs and shrubs and offers more potential niches and protection
during peniodic flooding. All species of millipede occupied equal proportions 1n the muddle elevation,
and this confirms the high evenness and diversity indices observed in middle elevatons.

Derek er ! .© suggzested that ground-dwelling arthropod assemblages are context-dependent making
them extremely vulnerable to emvironmental change pamcularly i lower (and) and higher
(precipitation) elevations. Middle elevation provides the most suitable environment for arthropods
when compare to the lower and higher elevation hence maimum availability of arthropod species in
mid elevation®. Jan Pefer er al ** recorded that arthropod species richness peaks at mud-elevation,
these patterns mayv be dnven by unlikable clhimatic condmions at higher elevatons which are
influenced by human disturbances at lower elevations. Different elev ational richness patterns are
pmhabh due to (2) a general decline of species nichness with increasing altitude™ {b} a plateau of
species being the richest at lower altitudes then declining towards the hj.ghest elevations™ and (c) a
mid-elevation peak of species richness™* Moreover, mid-elevation are centers of the nchest
diversity hence peak litter arthropod abundance was recorded at middle elevations by Sabu er al %
Alapesan and Ramanathan' emphasize that millipede species diversity and abundance were higher 1n
the middle elevation compared to that in lower and higher elevations of Alagar hills (Eastern Ghats).

Andrea ef al_* combmed six reasons out of the hvpotheses projected for vanation in species diversity,
namely, time available for speciation and scattenmmg. spatial heterogenerty, floral strocture,
cnmpennan, environmental stability, and productivity. These explanations can be attributed to the
variation in diversity indices between elevations obsenved in the present examunation. From the
present mvestigation, it 15 confirmed that distinct deviations in the diversity of mullipede species
different elevations and the highest diversity of millipedes noted at the muddle elevation 1n the
Sirumalai hills (Eastern Ghats) suggest that these are centers of the richest diversity and abundance
that should be imported as areas for further intense conservation

4. Conclusion

Millhipede (Ground — dwellmg macro arthropods) species varied in different elevations m the
Sirumala: Hills, Tamil Nadu, India This vanation 15 likely doven by temperature and precipitation
The present inveshigation suggests that mullipede assemblages are dependent on the climatic
environment of the elevation. which is affected in lower elevation doe to and and human disturbances
and higher elevation 1n humud. In the middle elevation, reasenable canopy and liter suppont
understorey vegetatton and offer more potential miches to the millipedes and protection dunngz
pertodic flooding. Moreover, the Middle elevation provides the mest sutable environment for
millipedes when compared to the lower and higher elevation Hence_ all species of nulhipede occupied
an equal propertion in the middle elevation, and this confirms the high evenness and diversmy imdices
obzerved m nmuddle elevatons. Furthermore, the middle elevation act as a cenmter of the nichest
drversity and abundance of millipede species, hence we prowvide spectal attention to mid-elevaton for
further intense conservation of endemic millipede species.
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ABSTRACT

FPunchius ticlo fishes, exposed lo sub lethal concentration of dimethoate. Ascorbic acid is a key
ntioxidant in the liver, gill and muscles of fish. Inirinsic properiies of ascorbic acid bayond aciing as

[ the present investigation, ascorbic acid content was observed in the liver, muscle and gills in the
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an antioxidant are important in its role as a key molecule in the metabolism of fish,

The present research work deals with the evaluation of the ascorbic acid on dimethoate inducad in
FPuntius ticto. The dimethoate pesticide EC 30% was administered directly in the water containad in
the aguarium at the dose of 1.3 ppm (1/58), 0.63 ppm (1/10) and 0.43 ppm (/15) respectively for 96
hrs hours afier the dose calculation through LCA0. Thereafier, ascorbic acid was administered fo
each pesticide treated group. All over the experiment the ascorbic acid content gradually increased
in the liver, muscle and slightly decreased in the gills of the intoxicated fishes.

Keywords: Puntius ticto, dimethoate. ascorbic acid. liver, muscle; gills

1. INTRODUCTION

“The accumulated pesticide interacts with
biomolecules and aliers the physiology of
organisms. The loxic compounds exerts stress fo
organism and organism responds to it by
developing necessary potential to counteract that
stress”™ [1] "The exorbitant use of pesticldes has
resulted in sedate problems as well as health
hazard™ [2]. "Many pesticides are known incites
of oxidative stress by directly producing reactive
oxygen species (ROS) and interfere the natural
antioxidant or oxygen free radical scavenging
system” [3] 'Pesticides disturb the prooxidant-
antioxidant system of the cells, as a result of that
leading to the generation of free oxygen radical
and reactive oxygen species causing oxidations
in chain" [4] "The biomolecules in the cell {lipids,
proteins, polysaccharides and nucleic acids) are
likely substrates for ROS™ [5]. "Such an effect
may be at cellular or molecular level but finally i
would lead to physiological pathological and
behavioural disorders that may prove conclusive
to the organisms  [B] ‘“Biclogical intricate
antioxidant system includes antioxidant enzymes
and non-enzymatic antioxidants such as ascorbic
gcid and wvit E acting against intracellular
oxidative stress” [7]. "Ascorbic acid has potential
role to reduce the activity of free radical induced
reactions” [8] "Ascorbic acid Is a very priceless
scavenger in biological system. It can reduce the
toxic effects of environmental toxicants™ [9]
“Therefore, increasing the bicavaillability of
ascorbic acid may reduce the effects of
environmental toxicants in fish. Ascorbic acid has
g simple chemical structure and small molecular
weight in invasion of its high density and
negative charge due to the presence of acid and
carbonyl groups. Ascorbic acid Is a water soluble
free radical scavenger. Moreover, it regenerates
Vitamin E in cell membrane in combination with
GS5H or compounds capable of donating
reducing equivalents. Ascorbic acid changes to
gscorbate radical by donating an electron to lipid
radical in order to end up the lipid peroxidation
chain reaction. The pairs of ascorbate radicals

72

react rapidly to produce one molecule of
ascorbate and one malecule of
dehydroascorbaie The dehydroascorbaie does
not have any antioxidanl ecapacity Hence,
dehydroascorbate Is converted back to ascorbate
by addition of two electrons” [10] "The last stage
of the addition of two electrons fo the
dehydroascorbate has been proposed to be
camried out by oxidoreductase. [ts forerunner is
giucose” [11] “Bicchemical studies om the
organisms inhabiting polluted aguatic habitats
indicate the boundary of physiological stress
experienced by them and also their efforts to
resist the toxic effect of the pesticides. Under the
peslicidal stress, the energy demand in the
organisms becomes high” [12].

“Dimethoate has become the most become a
wide area used class of pesticides in the world
replacing the persistent problematic
organophosphate compounds Dimethoate is
widely used because of its low toxicity to
mammals and high sensitivity for insecis
compared with  other  organophosphate
pesticides. The literatures regarding the changes
in the ascorbic acid content during pesticidal
stress on animals are very inadequate™ [13]
Therefore, In the present investigation effect of
diethoate on the ascorbic acid content In the
liver, gill and muscles of the fish, Funtivs ticto
has been used because of their wide availability
and suitability for toxicity testing.

2. MATERIALS AND METHODS

The live specimens of Punbus ficlo were
collected from Shivana river near Dhoregaon, 26
km away from Aurangabad (M5 ) and brought to
the laboratory. The fishes were maintained in
glass aguaria and were acclimatized for four
weeks. After acclimatization healthy fishes,
showing normal activiies were selected faor
binchemical estimations. The test fishes, Puntius
ticto were exposed to three sublsthal
concentrations of dimethoate for 30 days.
Simultaneously, a control aguaribm was also
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maintained On 30th day's exposure, fishes from
each experimental group were sacrificed, liver,
gill and muscle were dried in oven at 75 0C to 80
OC till constant weight was obfained and blended
into dry powder. These powders were used for
the estimation of biochemical components such
as ascorbic acid. The methods applied for
estimations are as follows [14]

2.1 Estimation of Ascorbic Acid

Ascorbic acid estimation was carried out by the
method of [15]. 1.0 ml supernatant was taken in
test tube from the homogenate which was
giready centrifuged for prolein estimation. In
these test tubes 025 ml aliguot of hydrazine
regent was added. The reaction mixiure was kept
in boiling water bath for 15 minutes. Il was
cooled and 3.0 ml ice cold 85 % H2 S04 was
added drop wise with constant stiring. The
reaction mixture was kept at room temperature
for 30 minutes. 0.0 was taken at 530 nm.-A 1.0
mi 10% TCA similarly treated was used as blank,
while ascorbic acid was ussed as standard
Amount of ascorbic acid in different fissues was
calculated from standard graphical values It was
expressed as mg of ascorbic acid per 100 mag of
dry tissue

3. RESULTS

In the present investigation, changes in the
bicchemical constituents in body tissues of test
fishes, Punlus licto were exposed to dimethoate
for long term (30 days) exposure at different
sublethal concentrations have been recorded for
ascorbic acid. Dimethoate induced chanmges in

biochemical constituents which have been
represented in the form of percentage in
alterations of biochemical constituent. The data
were supporied to various siatistical analysis and
the wariance, standard deviation and standard
error of the mean were calculated Siudentst'
test was used to find out significance

3.1 Ascorbic Acid

The ascorbic acid plays an imporant role in
detoxification of foreign bodies or toxicant in
mefabolic process. The main site to synthesize
the ascorbic acid is the liver. The ascorbic acid
content was analyzed in beth control and
experimental fish tissues.

Ascorbic acid recorded in control group of fishes,
Puntivs ticto were 3.9216 mg in liver. 3.8006 mg
in gl and 251 mg in muscle. The fishes,
Puntfius bicto were exposed lo three sublethal
concenirations of dimethoate for long term (30
days) exposure, showed that there were
significant increase in the level of ascorbic acid
content in liver and muscle at 1.3 ppm, 0.65 ppm
and $.43 ppm dimethoate exposure In liver
increases recorded were -113 1321%_ -102 8474
% and -92 5628 % as compared with their control
value. In muscle increases recorded were -
192 8286 %, -168.7251 % and -136.587 % as
compared with their control values. Where as in
case of gill there was significant decrease in the
level of ascorbic acid content at 1.3 ppm; 0.65
ppm and 0.43 ppm exposure. In gill decrease
recorded were 53.0608 %, 350201 % and
32.8977 % as compared with their control values,
These variations are recorded in Table 1 and
Fig. 1

£ 10
E a T I 1
S 6 : = |@Lher
Py | | m Gl
T 44 i N
g ] |J O Muscle
= 2 1 —
£
O

Control 13 G.65 0.43

Concentrations In ppm

Fig. 1. Effect of dimethoate on ascorbic acid content in different tissues of freshwater fish,
Puntius ticto after exposure to sublethal concentrations for 30 days
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Table 1. Effect of dimethoate on ascorbic acid content in different tissues of freshwater fish, Puntius ticto after exposure to sub lethal

concentrations for 30 days

Sr.No. Tissues Control 1.3 ppm (1/5) % changes 0.65 ppm (1/10) % changes  0.43 ppm (1/15) % changes
1 Liver 39216+ 03492 835837£0.3492 -113.1321 7.955°+ 1.0475 -102.8474 7.55167 1.2554 92 5626
2 Gill 38006+ 0.0698 1784 "+ 02085 530608 24696+ 00688  35.0201 25503+ 0.0698 328977
3 Muscle 2.51+ 0.605 1357121 -192.8286 6.745"+ 0.605 -168.7251 59383+ 0.3452 -136.587

1.

The values are expressed in mo/1 00 mg cry weght (mean £ S.0)

L &

2 zindicaftes 5.0
P =0.005 =P =001, =2=0001
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4. DISCUSSION

“in recent times, due to excessive utilisation of
pesticldes for the betler yield of crops has
caused ill-effects to the aguatic ecosystem. The
biomagnification of these pesticides through
various food chains has reached the human food
chain causing them various types of metabolic
disorders as well as disease in them. The
disease burden in the long duration of ex-posure
is the cause of cancer as well” [16-21] “in the
agquatic ecosystem, fishes are the best indicators
of the toxi-cant exposure; hence the biochemical
and histopatho-logical parameters are the bast o
evaluate the pesticide toxicity" [22-27]

“Ascorbic acid k& an important intercellular
antioxidant and is involved in the self-defense
mechanism of fish. It works as an anfiitoxic agent
heavy metal” [28].

“Ascorbic acid plays a role directly related to
homeosiatic mechanism and essential for wound
healing and regenseration Gould™ [29] “Several
investigators have reported profective effect of
ascorbic acid against the toxicily of various
environmental chemicals™ [30] Due fo this factor,
ascorbic acid content must have been increased
in certain tissues of Funfius ficto under
dimethoate condition siress.

According to Wagh and Khillare [31] observed
gscorbic acid centent is normally much higher in
liver than muscles in Punbius ficlo. Similar results
have been obtained during the present
nvestigation. As suggesied by Bhusar [32]
studied effect of endosulfan, ekalux and sevimaol
on brain, liver, kidney, muscle and gut of Barbus
ticlo and found thal ascorbic acid level
decreased in brain and gul Increased in liver,
kidney and muscles. Davane [33] studied effect
of dimethoate, thiodon and carbaryl on
bicchemical composition of 7. sandkbol and
found that ascorbic acid content increased in
liver and muscles and decreased in gill tissue
Elevated ascorbic acid levels have been reported
in the liver of fish exposed pulp and papsr mill
effluent [34] and also to pesticides., such as
deltamethrin [35]. Datta and Kavira] [36] reported
decreased ascorbic contents in the kidney and
increased in the liver of the fish, Claras
gariepinus exposed to fenvalerate

In present study, the ascorbic acid content was
increased in muscle and liver where as
decreased in gills in treated fishes, Punfius ficio
during chronic exposure. This increase in

Th

ascorbic acid content in tissue Is dependent upon
concentration of dimethoate. In certain tissue the
ascorbic acid content decreased, it may be due
to shifting of ascorbic acid to the tissues like
intestine, muscle, kidney and liver due fo
increase demand of energy and fatigue retardant
suggested by [37] in Efroplus maculates
Similarly in piokilotherms ascorbic acid has been
shown io act as fatigue retardant. It is observed
that fliver, kidney are the actual site of
detoxification having large amouni of ascorbic
gcid these observation are in agreement with
[38.39]

5. CONCLUSION

Ascorbic acid is one of the most important
defense systems against free radicals and
peroxides that are generated during cellular
metabolism [40]. From the present studies, it is
concluded that the: ascorbic acid content was
increased in muscle, liver and decreased in gills
in the treated fishes, Punbus ficio and during
chronic exposure due to dimethoate. Dimethoate
is highly foxic o fish as its administration resulls
in augmentation of ascorbic acid content
because ascorbic acid synthesis was elevated to
fulfill the energy demand to mitigate any sfress
condition.
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Abstract :

Socil media has become an integral part of
yuuths® ives. Every day youngsters spend hours on
it and consume complex data regularly. So it is crue
cialto study the impact of social media on youth.
S0, in this study the researcher did the case study
of the Chhatrapati Sambhajinagar district of
Mahamshtra, The main objectives of the study were
to study how much time youth spend watching short-
form video content on social media and to analyse
the exposure of youth to religious and political con-
tent on social medin. For that with the helpof Google
Forms, the primary data has been collected and
analysed systematically to test the hypothesis of the
study. Sabent findings and suggestions give solutions
to the challenges arising from excessive use of so-
cial media among youth.

Key Words : Social media, Youth, Short-formcon-
tent, Shorts, Reels

Introduction :

Short video content first became popular in
2010, Tn 2020 YouTube started Shorts, Instagram
Facebook Reels and YouTube shorts a short-form
video content, usually less than 60 seconds in dura-
tion and engagmg in nature, duc to their quick na-
ture they fetch the attention of the user. It is de-
signed in a way to make more impact in less time.
Every day billions of views are coming on this type
of content. Most of the youth watch this kind of
video content, Belore the introduction of this kind
of content users tended to read blogs and listen to
audio content. But as they have come across this
content, theyare watching it ina loop.

However, it is important to understand how il is
affeeting the youth of this study arca. Merriam-
Webster Encyclopedia defines youth as the time of
life when someone is young, this is the lime when o
young person has not yet become an adult. The pe-
riod of lifie between childhoodand mature person.
This youth is very important for the foture of any
nation, it is a kind of backbone of the country's
progress and development, Nowndays social me-
dia platforms sre an integral part of youth. Their day
starts with the pupation of status on social media
and the day closes with the updating story on an-
other social media platform

The nature of the information posted on social
media is complex, it contains current political issues,
it covers religious matters and it touches personal
life events of an individual. So it becomes imporiant
to understand how it is going to impact the users,
especially when users are young and not mature
enough the probability of negative impact and ma-
nipulation may increase.

Background Review:

Kulandairaj, A. J. (2014) Based on the study
of 250 samples this study analyses the impact of
social media on the lifestyle of youth, This study alo
focuses on is this younger gencration an casy target
for brands and companies to sell their products. The
younger gencration spends so much time on social
media so it also casts o glance at the relationship
between gender and positive impact created by so-
cial networking siles. It also identifies how socil
networking sites benefit the youth,

Shabir, G, Ilameed, Y. M. Y. (2014) did a sur-
vey-type study of the Bahawalpur district to under-
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stand the wnpact of social networking sites on the
changing mindset of youth. It also foeuses on ana-
yzng the dependency ofyouth onsocial media and
the attitude of youth towards social media.

Excessive use ol social wedia with eamplugs and
contimwous use of headphones is leading to varous
physicil problems in youth. 1t is affecting the hear-
ing capacity negatively, Noise-induced hearing loss
m colicge youth is becoming a serious problem day
by day (Smith, J., Johnson, A., & Williams, L.
(2019).

Objectives of Study:

A. General Objectives:
* To study the impact of social media on youth
i Chhatrapati Sambhajinagar in Maharashtra.

B. Specific Objectives:

1. To study the awareness among youth about
how much time they are spending on social
media.

2. To analyze how much time youth spend
watching short-form video content on vari-
ous social media platforms.

3. Toanalyze the exposure of youth to religious
and political content on social media.

Hypothesis:

1. When youth start watching short-form video
content on variows socinl media platforms they
get trapped in it and watch it ma loop.

2. Young people blindly trust the information
shown on social media.

Information of Study Area :

Chhatrapati Sambhajmagar district (previously
known as Aurangabad-Maharashtra) consists of 9
talukas with a population of 3,701,282 inhabitants
(Census 2011). The literacy rate of Chhatrapati
Sambhajinagar district is 67.65% out of which
74.35% of males are literate and 60.38% of females
are literate, Youth from this district afler finishing their
schooling come to major cities for higher education.
After that, few migrate for jobs and a few are in-
volved in agrarian as well as industrial activities.

Scope and Limitations of Study :

In this research work, the impact ofsocial media
on the age group of youth (15 to 29) from the
Chhatrapati Sambhajinngar district has been stud-
icd, The limitations ol the study have been defined
by the objectives of this rescarch work.

Need and Importance of the Study:

Today's younger generntion is spending hours on
various social medin platforms, they are consuming
different types of content provided on social media,
That content touches almost all aspects of the social
lifee ol this youth. Whether it s religious conlent socio-
economic issues or political gossip it is there in the
form ofYouTube videos or it is presented in textual
form on the blogs. So this is not merely an individu-
alistic act anymore, this is a social fact. So the sei-
entific study of it is necessary because it affects the
socinlization process of the younger generation. It
shapes the thought process of the members of the
society.

Methodology of Study:

Sampling:

For this research work with the help of a
predefined questionnaire at Google Forms, the pri-
mary data was collected. The questionnaire was
prepared to collect the data sccording to the ob-
jectives and hypothesis of the study. A structured
random sampling method of questioning was
adopted for it. A total of 72 responses were col-
lected from the youth of the research area.

Callection of Data ;

The researcher has chosen atotal of 72 re-
spondents from this research area and with the help
of Google Forms, a predefined questionnaire has
been senl to chosen respondents and relevant pri-
mary data has been collected, The researcher also
used sccondary data from various rescarch jour-
nals, magazines, and websites.

Aller the collection of the primary data, the
researcher verified the collected dota and then ana-
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lyzed it to test the hypothesis of the study and sug-
gestsalutions to the research problem.

Analysis and Interpretation »

The respondents of the study were asked
questions on whether they use social media regu-
larty and how much time they spend there every day.

Table 1: Daily time spent an social media

SrNo Daily Time Spending | Number ofUsers Percentage(%)
onsocial media
| 10 min to 30 mn 17 216
2 30 minto one hour 22 30.6
3 More than a hour i3 45.8
Total 72 100

Table 1 shows that every day majority of youth
(45.8%) spend more than an hour on various sacial
media platforms. Because the shown content seems

E Long Video Content

usefuland important, with the help of different tac-
tics content providers suggest the most relevant data.

# Short Video Content

Figure 1: Most Preferred Content by Youth

The above figure indicates that the younger popu-
lation mostly prefers short video content. Which is
catchy in nature, short in length so easy to focus,
gives different types of data in a few seconds and
less needs to foeus anunderstanding the topic. The

number indicates focus of youth is being shifted to-
wards short-form content rather than long forms of
content because it requires more focus and more

concentration,
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Table 2: How Much Short Viden Content Being Wa tehed in a Row
SrNo | 1Mow many Reels or Shorts Mumber of Users Percentage(¥n)
Watched ma Row {Out of 69)
l 2010 40 Reels or Shorts 50 715
2 40 to 60 0 13
3 More than 60 10 14.5
Total 69 100

Out of 72, 69 respondents chose Lo reveal their
consumption of short-form content, The data shows
that 70,8% population watch 20 10 40 sho n-form
videos ina row, The majority of youth choose to
watch short-form videos because consciously or
subconsciously their attention span is being trained
accordingly.

Salient Findings:

This study found that the rmjority of youth choose
to watch video content on social meilin and cons
sume miore short-form content. The data collected

n.

The primary data shows that the hypothesis
that *when youth consume short-form video
content, they get trapped in it and watch it in
aloop’ s false. Out of 72 respondents, 68.1%
of youngsters give themselves a time limit on
how much content to watch in a loop. And
31.9% population choose to watch it con-
tinuously ma loop.

 “The second hypothesis of this study was that

young people blindly trust the information
shown on social media. But again primary data
gives different facts. 95.8% of respondents
think that information shown on social media
may be false, they don't belicve in it blindly.
Youngsters are being aware of it.

76.8% of respondents are aware of the ma-
nipulation of social media trends and viral con-
tent on social media,

1L

IV, Whenwe talk about information on relipious

and political topics on social mediaplatfons,
54.2% of respondents don't believe init.

Suggestions :

I. The majority ofrespondents don’t have any

idea that viral content on social media isnot
just posted, there are tricks and tools to make
it popular. Because 55.6% of respondents re-
sponded that just posting data is enough. So
spreading awareness about this is vital.
23.2% ofrespondents say that they don't think
that social media trends and viral content can
be manipulated. So it is important to aware
them with clear facts about it,

. Out of 72, a total of 69 respondents said that

they watch short-form content in a loop, if
this becomes a habit then it can be harmful to
their mental health, So it is crucial to make
them aware ofit.

62% ofrespondents arc selective in what to
see and what to avoid while consuming data
on social media, but 38% of respondents
watch what is shown by content providers.
This may be not good for them. So, spread-
ing awareness of it is important.

Conclusion:

After studying previous research work il

was clear that work on a micro level about the so-
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cinl media use of youth and its impact, So, this re-
search study went through primary data collected
withthe helpofGoogle Formsand analyzed it. Youth
is aware that social media is atool to communicate
with others, it also belps in new relationship build-
ing. But it is also a business platform so tricks and
tactics are also there. Manipulation of data is also
associated with it. This study will be a pilot study
fur further work on the impact of social media on
youth,
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ABSTRACT

A CBM estshlishment iz prezumably ooing to affect data and customer joy. Notwithstanding tncorporating 3 CRM
tzchnigue iz presnmably poing to inflnence cnstomer information and folfilment CEM worls on the relationship between
the business and s customers and gusrantees that customers are folfilled when they retom home  Assoeiations are
embracing new strategies for customer relationship manapement (CEM) becanse of the computerized charpe that has
totally changed how orgamizations draw o with their customers. This study locks.at how CBM techmigues can forther
develop costomer engasement and faithfnlne:: because of computerized change Thiz study plans to fathom how
computerized promoting, related to costomer relationship moanacement influences customer blis: and steadfastness
Evaluating methodology, customer ensagement stratezy, and guality affirmation technique are the three fiee factors
distinenished in this exploration paper Tt then at that point, as=esses what these elements mean for the reliant factors,
customer jov and dependability. The mformation was dizsected utilizing the SPSS logical program, which additionally
performed sowavering guoality mvestigations utilizing Cronbach's Alpha and itmportance examnations vhilizing Pearzon
Relationship to decide the aignificance of the connection between the autonomousz and subordinate factorz CRM
Empowers orgatizations to screen and evalnate moving business sector drifts and Feep in fouch with their interest group.

Keywords: Customer Relationship Management. Personalization, Automation, Costomver Enpagement
1. INTRODUCTION

Customer relattonship maragement. or CEM. 1= characterized az a system for dealing with & bosiness’ connections with
both present and foture clients by building & 3o0lid collosion The essentral goal is to mmprove customer collaborations
through mformation investization and verifiable assessment, with a specific accentuation on customer maintenance and
meome development. One of the principal partz of the CEM technigue iz the CEM program, which accumulates
information from varions channels of correspondence; including the chient's zrte, telephone. email live vizsit, assets. and
virtoal entertamment. Organizstions have z supenior comprebension of how to take care of thetr objective costomers and
address their isspes by nzng CEM method and innovations. CRM arranpements let organizations deaw in with enormons
client buache: antonomously and moderately. Organmizations can acguire novel client encounters, malte customized
arrangements, and develop mutual benefit associations. These strategies work on the functional proficiency of bosmess
central command and proposition the ahlity to develop client relationshipz. Better advantapes aress of strength for and
relationships are the two principal objectives of the CRM techniqua In reality, it makes it conceivable to watch ont for
how the organization copnects with imminent clienfs:

Costomer relattonzhip management (CEM) haz zeen an emotional shift becanse of computerized change. totally changing

bhow organizations draw tn and take special care of thewr costomer baze. Organizations are percerving the need to adjost
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and invelve computerized advancements 3z they keep on growing rapidly to further davelop enstomer enconnters,
manufacinre nearer bonds with thedr clients and spike long hanl davelopment CRM has generally involved utilizing
divided innovation and humsn cycles to oversee costomer contacts. To more readity get it draw mn, and hold buoyers,
aszociations have embraced a more complete way to.deal with CEM with the coming of computerized change, This
methodology comzolidates compuetenized apparatnses, zystems. and mformation doven procedures. The expression
"computerized change" tn customer relationship manacement alludes to different projects intended tootilize computerized
innovation to further develop customer encounters, facilitate processes, and get an upper hand in the advanced aze. To
forther develop customer engagement's effectrvensss, viability, and personalisstion different innovations, incinding
automation, large mibrmation examination, distnbuted computine, and man-made brampower (zimulated intellizence),
are coordinated. Getting more sigaificant information on the way of behaving: inclinations, and necessitiez of customers
iz 'one of the primary goals of computerized change th CEM. Azzociabions can soguire significant bits of knowledge that
aszizt them with prasping clients all the more actpally by zocial affair and examining gipantic volumes of customer
information from different sources. Thus, this makes it comcervable to prve altered promoting efforts, individualized item
1deaz. and customized encounters.

Moreover. the computerized change process has made @t simpler for cusfomers to speak with organizations across
anmerous channels, inciuding =ites. portable applications online entertainment stages and chatbots Awy comespondence
stage can be ptlized to give a steady and custom-made shopper expenience throngh joining across these channels. The
advanced CEM progress 1z enormously supported viz automation and man-made consclopaness (artificial intelligence)
innovations. which ‘smeoth owut dreary cyveles and empower orgamizations to offer brief progctive costomer cate:
Aszociations might npeprade customer satisfaction and steadfastness by quickly tending to shopper concerns, offering
exhortation. and settling 13snes using chatbots, menial helpers, and armificial intellivence fueled examination. However,
there are deterrents in the method of CEM's advanced change. Challenges that aszociations experience incorporate strezses
over information insurance. hesstance to change inzide the zssociation and the necessity for conzistent staff preparnng and
upskilling It takes an extensive comprehensive methodolagy that ineorporates mechanical reception socisl chanpes, and
contimnonz firuring oot how to explore these snags effectively. The motivation behind this examinahion stedy is to explore
and sssesz what computerized change mean: for CEM, with an accentuation on further developing customer
yowaveringnes: and engagement throngh & survey of the strategies, assets. end best practice: connected with
computenized CEM projects. CEM haz gone through s central insurgency because of computerized change, which ohilizes
dutomiation. information, and inacvation to make consistent individualized customer encounters. The accompsamyving
‘zegments of this paper will meficolonsly deseribe the different wavs that CRA has been affected by compuoterized change,
poderzconing the benefitz, hardships and best practices for orzanizations hoping to prevail in costomer relationship
management m the advanced time.

1. LITERATURE REVIEW

Singhal and Sharma (2021) wvestigate the space of likelihood dispersions and related vtilibies, offening an mmporiant
expansion locking like the F-uniguetiez: messure speculation. Stronpg State Innovation distributed the work. which
features the creation and uhilization of F-dizssimilanty measuremenfs for an assortment of hkelhood conveyances. The
creators’ expansion of F-dissimilarity measures shows a modem information on these actions’ handiness in various
conditions. F-disparity measzures major areas of strength for are in data hypothesis. The review = appropriate to many
fieldz since 1t analyzes both hypothetical underpinnines: and troe-applications: The creators make @ critical commitment
ta meazutable investigation and dynamie cyelez by growing the stilization of F-dissimilarity messurements. Thiz study
‘zefz oot open doors for additional examination concemning the refationship between otility improvement and likelthood
hypothesis.

Berman and Marchall (2020) give a careful investigstion of computerizad change comiparable to e-buziness intiative.
The creators give bits of bnowledge into the stratepies and authority capacities expected for an effective computerized
chanige. recognizing the basic job that compoterized advancements play in changing orgamization condiions. Forexperts
and company leaders attempting to comprehend the complexities of the advanced age_ the book is a priceless reference.
Berman and Marzshall zive & guide to organization: wishing to wvelve computenized mnovation for upper hand by
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drawing on certifiable models and coatextusl mveshigation: The book adds o the extending eorpus of writing on
computerized change and fillzin as an observer to how business is'chanping in the advanced age.

Dhabliva's study (2019} centers around the purposes and siznificance of various Portland conerete synthetic parts in the
structore area: The review, which was distributed m the Woodz Synthetic compounds Survey, offers a point by pomt
examination of the capabilities and uaes of these subatances. enlightening how they add to forther developing Portland
concrete's qualities and psefulness. The review adds to the collection of mformation 1n the development busness by
grving a comprehension of Portland concrete's substance cosmetics and what it means for the properties of the completed
tiem. Dhabliva gives designers. scientistz, and experts working with bmlding matenals valuable data by framing this
prezent reahity vees of different substance pariz: By bogsting the ntilization of Portland conerete in building projects; this
work adds to accomplishing effechiveness and natural targets.

E. Haznin (2018) analyzes, with regards to Egyphian business banks, the perplexing connections that exist between
customer engagement, costomer wiorth, and reliability: The review explains how customer esteem capabilifies as's muddle
perion in the relaticnship between customer engagement and nnwaveringness and it was distributed in the Global Diary
of Promotine Stodies. Hasmn adds to how we might interpret the components that drive purchaser omwaveringness via
completing an applied review and feasturing the basic job apparent worth plays in framing costomer associations. The
review underscores the valuable consequences for business banks, mecluding data that can direct essential decisions to
further develop client cooperation and develep reliability. The ongomng writing o coztomer dependability iz made more
mind bogeling by the interceding job of customer esteem, which give: a muanced point of view that can help specialists
and advertizers in the financial area

Jirvinen and Karjalnoto (2015) focs: on the ongoing trouble of utilizing web examinahon to guaatify the viabality of
computerized advertizing. Their examinaticn which was distributed in Modern Promoting Management talls aboot how
advanced advertising is changing and how web examination apparatuses are being utilized increasingly more to quantify
execution. The report underscores how significant it is from an eszential viewpoint to ptilize web examination effectively
to get valuable bitz of knowledge into computenized promoting drives. By underhning the worth of information driven
dynamic 10 the field of advanced showeasing, the apthors add to the azsortment of information. The review ig parbeularly
relevant in the period of online cooperations and web bazed business, piving hefpfnl suidance to creanizations hoping to
expand their nitlization of web examination in advanced advertising efforts.

Ko, Phau, and Aiello [2016) wvestigate the vniverse of exiravagance brands. taking & gander at the complicatsd
aszociation between purchaser encounters and extravagance ocrganization techniques. Thedr work which was distributed
in the Diary of Buzinesz Fxploration imvestigatez the perplexing parts of preminm brand managensent and malkes
bypothetical and pragmatic commitments. The joumalists pot areas of strencth for an on how bover encounters inside the
setting of extravagance brands mmpact discernments and religblity, Our appreciation of the specific challenges and
conceivable outcomes connected with extravagance brand system iz improved by thiz exploration Ko, Phao, and Aiello
give promoting specialists in the extravagance ares experiences by associating hypothesis to rehearse. This permits them
to:make and keep up with sienificant buver encounters inside the extravazance brand space.

3. RESEARCHMETHODOLOGY

1.1. Sampling Design
The means that should be taken to carmry oot the sroundwork cycle and meet the review goals are directed by research
strategy. For this sitoation, the specitalist utilizes the examination onton to decide the important advances i view of the

unmiztalkiable necessities of the explorstion project Furthermore, it supports the selection of methods for mformation
zathenng and hendling =0 that concentrate on information can be deciphered vtilizing proof

3.2. Research Procedure

The examunation ¢ycle supports deciding the bonndaries that characterize the exploration interaction as well 2z the
technigues by which the information accomulated are broke down. In this specific sethne, 1t 15 important to decide the
exammation reasoning, ressarch approach, and explorstion plan netwithstanding the testing stratesy and test size of
respondents: To fulfill costomers and fabrnicate & dedicated customer base, the flow rezearch concentrate on diztinguizhesz
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the impacts of Costomer Relationship Management (CEM) through computerized showeasing. The exploration reasoning
of positivizm is zpplied on the prounnds that it is appropriate for assessing information assembled from respondents’
veritable encounters and sentiments.

In such manner. the level of costomer fulfillment and vawaveringness esteeim are azzeized by thewr impression of the
adminiztrations delivered by computerized promoting techniques, with an emphssis ‘on CEM divisions inside
organizations. The logical exploration approach, as indicated by Flick (2015, is begon on the grounds that if works with
the correlation of the speculation zet forth with the real discoveries got from information examination The vtilization of
expressive exploraticn configuration 13 valuable in greing stenuized mformation examination portrayal using coutlines and
diggrams: An arbiirary testing method iz utilized to choese 100 rezpondents who are costomerz from the Delhi district of
India

3.3, Hypothesis of The Study
HOA: Pricing techniques for sustaining an efficient CRM are negatively correlated with customer satizfaction and loyaity.
H1A: Pricing techaigques forupholding efficient CRM are posttively correlated with customer happiness and loyalty

HOPB: Customer happiness and lovalty have a negative correlation with the customer ensagement method used to maintain
& spceessfol CRM

HIB: Customer happinesz-and lovalty have a favourable correlation with the costomer engagement method used to
maintain an effechve CREM

HOC: Customer happimess and loyalty have a negative comrelation with the guality aszurance technigue used to maintarn
a zuecessfol CRML

HIC: Customer zatisfaction and loyalty are posstively correlated with the auality aszurance method for spstaming an
efficient CRM

4. DATA ANALYSIS
4.1. Demographic profile

The zegment profile helps with understanding the respondents’ perzonality, imstroctive foundation and monetary
circuomstance. The sociceconomics of rezpondents from India's Delin locale are shown in the table underneath

Table 1: Analysins Demogzraphics

Variable Values Percentage
Age EBelow 210 2
2130 20
3140 30 f
Above 40 30
Gender Male 49
Female 31
Marntal Statos: Married 33
Unmarried 55
Ethnicity Malay 50
Latina 25
Crthers 25 |
Education Level High School 20
Undersraduate 75
MaztersMBA 35
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PhD/Dottorate 20
Hours Spend on Browsing Intermet | Less than | hoor 50
and Ordering Products from Online | 1-2 hours 25
Platforms per day 2-3 houss 13
More than 3 hours 10
Salary Below 1,300 40
1.501-2.000 30
2.001-2,500 15
2501-3.000 8
More than 3000 W
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Figure 1: Graphical Representation of Anstysing Demographics

2. Reliability test

20-ZE0

2501

Tofcin iy 4,000

i

A dependabilty test iz done to distinguizh and spprove the inside consistency of the information that has been
accumulated. The dependability test's Cronbach’s Alpha boundary vields 2 number that shows this. An inner consistency
of the vaniables thought about and the information assembled 1= demonstrated by a worth close 1.0, It hikewise shows how
firmly related the free and subordinate factors are to each other.

The primary free factor i this specific circumstance, evaluating system data show through computenized promoting, has
a Cronbach's Alpha worth of @72 Subzequently. the data accumulated i dependable and has inside consistency.
Moreover, it clanifies the way things are azsociated with the reliant factors — customer steadfastiness and fulfillment: The
second free factor. customer engapgement approach. has s Cronback's Alphaworth o£ 966, which iz in the nieighbourhood
of 1.0. Thiz proposes an aszociation between costomer bliss and dedication support and customer engagement techriques.

Table 2: Test of Reliability

Variables Items Cronbach’s Alpha
Pricing Strategy i 372
| Customer Engazement Policy 4 | BE6
| Quality Assurance Stratesy 4 | Bap

Customer Satisfaction and Loyalty 4 879
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Figure 2: Graphical Representation of Test of Reliability

The Cronbach’s Alpha coefficient for item quality confirmation, which iz a crtical part of CRM procedure execution
through computerized promoting. 15.990. Thiz demonstrates that it well affects the improvement of client steadfastness
and fislfillment With a Cronbach's Alpha worth of 279, which iz likewize close to 1.0, the free factors customer fulfillment
-and reliability program areas of strength for show with the other autonomous factors found in the exploration study.

4.3, Pearson Correlation Analvsis
4+ Hypothesis 1

In understanding to Guildford's Guideline a positive Pearson connection esteem g3 uader 0.05 (p< 0.05) and it implies
that there is a huge mn the middle of between free factor and ward factors. In this unigue stiuation, estimating technique
has a p-worth of 750 with that of customer fulfillment 755 with that of costomer steadfastness and . 749 i achieving in
‘straightforwardness item ncludes that mcrement fulfillment and farthfulness thus. Conzequently, it shows that there 125
positive relationship bebween customer fulfillment and relipbility with that of the effect of CEM through compuetenzed
promoting systems Customer dedication increments and advanced adverfizing empowers them to analyze value scopes
of varfous tems and to acgpire information on market cost principles withoot being truly present in stores,

Tahble 3: Tezt of Pearzon Correlation

" Info IV1 | Satis IV1 | Comp IV1 | Cust Sat IV1

Info IV1 Pearson Correlation 1 208 920 750 |
Sig. (2-tailed) 000 000 000

_ N 100 100 100 100
Satis IV Pearson Correlation | 208 Y 880 | 844 |
Sig. (2-tailed) 000 000 000

N 100 100 100 100

Comp_IV1 Pearson Correlation 920 580 1 523
Siz. (2-tailed) 000 000 000

N 100 100 100 100

 Cust_Sat IV1 Pearzon Correlation 750 844 823 1

Sig. (2-tailed) 000 000 000
N ._ 100 100 100 100

4 Hypothesis 2
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Guilford's Guideline expreszes that there 13 a relationship between customer fulfillment and dedication and customer
engagement mules. This is on the grounds that the factors’ p-values comperative with the reliant elements are under 0.05.
When matched with costomer encagement strategies, costomer fulfillment kas a worth of 767; when matched with
customer steadfastness esteem, it has a p-esteem of 739, The straiphtforwardness of the buving system and cpstomer
communication methodologies utilized throngh computerized showcasing technigques has a p-esteem of T67. It impacts
ecoztomer fulfillment and 12 an imprezsion of an‘association's CRM techniques.

Tahle 4: Teat of Pearson Correlation

| Engage IV2 | CRMref IV2 | Proknow IV2 | Cust sal DV
Engage IV2 = Pearson Correlation 1 882 3490 767
Sig. (2-tailed) 000 000 000
e N | 100 100 | ELLNE 104
CRMref IV2 | Pearson Comrelation 883 | 1 980 | 844
Sig. (2-tailed) .000 000 000
N 100 100 100 100
Proknow IV2 Pearson Correlation | _B4o 9RO 1 370
Sig. (2-tailed) 000 000 000
N 100 100 100 100
Cust sal DV | Pearson Correlation 767 | 844 870 | 1
Sig. (2-tailed) 000 000 000
N __ 100 | 100 100 | 100

4 Hypothesiz 3

Az per the consequences of the Pearson Connection test, which 'wasz utilized to decide the meanins of computerized
showcasing methodology az far as customer jov and tem confirmation the p-esteem 15.908. That's what Guilford’s
Guideline expresses assuming the worth iz under 0.05, there iz a positive connection and reliance between the factors.
The worth of costomer dependabihity 13870 when joined with rfem steadfastness which 13 reflected in computerized
showcasing strategy 919 in advancing receptivensss on the producis the orgamization sells.

Table 5: Test of Pearson Correlation

| ProQual IV3 Feedback IV3 InerComp_IV3 Cust_Sal DV
ProQual I = Pearson Correlation ! 1 97% | o70 008
Vi Sig. (2-tatled) X000 000 2000
| X 100 100 | 100 100
Feedback I = Pearson Comelation | 873 Fq| 962 | 900
Vi Sig. (2-tatled) RA15, ] 000 000
_ N 100 100 lo0 100
IncrComp | Pearson Correlation | a7a 062 1 042
Vi Sig. (2-tailed) Ralils] 000 004
N 100 100 100 100
Cust Sal D Pearson Correlation 808 00 o4z 1

v Sig. (2-tailed) 000 00 000

| N | 100 | 100 | lo0 100

284E
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5. DISCUSSION

In view of the information examination, it tends to be derived that the reliant variable (costomer zatisfaction and
rehability) and the free factors (valoing methodology, customer engagement, and quality confirmation) have a stzmuficant
relationship. A Pearzon relationzhip test has been raced to aszess the sonificance of the put-out specolation. Tt has been
noticed that when the Pearson Connection esteem iz under 0.05. it demonstrates a relationship between the free and
subordinste factors. All in all information about item costs and values that are vnderscored in advanced promotineg
through happy and hishlights, customer engagement procedures that azzemble criticism and surreys and ensurmg great
admimztrations all add to customer fulfillment and customer steadfasiness.

Since computerized advertising methods zive data sbout ifem includes. evaluating systems performed through them keep
op with ttem guality. Online stages permit customers to look at the elements and natere of different items. Tt helps
purchazers in pursuing the best decizion and gives them true seremity realizing they are getting an excellent stem that
merits the cash This 153 sipnificant part of the CRM interaction, and the Cronbach's Alpha test is utilized to check the
dependability of the information The estimating technique data show ptilizing computerized promoting is found to have
a 0.972 trustworthiness score 1n view of the nowavening guality testing process. It seems. by all acconnts_ to be near 1.0,
This makes sense of why there 13 an vomistakable connection between's the reliant variable of customer fulfillment and
the free factor. It makes it extremely clear that there 1= 2n association between customer fulfillment and valumg procedure.
The conseguedces of the Pearson Relaticaship concentrate on show that the povalpe: for customer fulfillment, customer
dedication and getting straightforwardness in regards to item attributes are 750,735, and 749, separately. Suobzequenthy,
it is trusied that the cost methodology, when joined with computerized advertising stratesies. 1= decidedly influencing the
CEM By differentiating the valoing points of different items. one can notice an ascent 1o customer blizs and reliability.
Thas 1z the explanation it has an immediate bearing on chient uvowaveringness and delight

Acgoiring client joy and devotion additionally vigorousty reliez npon customer connection With the whlization of the
customer engagement process, the level of customer zatisfaction not entirely set in stone, The constancy concentrate oo
shews that the buyer engagement procedure haz a worth of 966, It not entirely et in stone to be oear 1.0, This makes
zénze of why there iz° 2 reasonable connection zeen between customer joy and steadfastness and the epstomer
communication approach. Costomer joy has 3 worth of 767 with eustomer ensagement stratepies and & p-esteam of 760
with customer reliability esteem as per Pearson relationship examination Customer satisfaction 1= being affected by an
association's CRM strategies. 23 =2 obvidus.

Acquiring the religbility of customers and deciding their degree of fulfillment both intensely rely upon quality afftrmation
Thiz will prompt both an expanzion in the client baze and the execution of further developed computerized promoting
methods. 990 iz the Cronbach Alpha incentive for item guality affirmation, as indicated by constancy examination. [t
shews how the customer joy and relability program are growing decidedly. Costomer joy and reltability are the reliant
factors. and they are found to have a cozy relationship. The Pearson Belationship shows that the worth of value affirmation
as for customer fulfillment 13 908, that of customer happiness and reliability i 87% and that of item straightfonvardness
1= 019, Quality confirmation 15 perceived as the significant component dccordinely. Each of the recently referenced
autonomous factors portray how significant customer satisfaction and reliability are. The reliant variable uncovers the
connections between the factors. It 13 important to distinguish the advanced advertising-strastegies and strategies fittingly.
Subsequently. thiz rehiant vanable and different factors viable are personally related.

6. CONCLUSION

A strong mnzpiration for further developing costomer steadfastness in CRM (coztomer relationszhip management) has been
recognized as computerized change The effect of advanced change on cnztomer engagement and dependability, 25 well
as strategies and devices connected with it have all been analyzed in thiz examination report The aftereffects of thiz
study demonstrate the way that crganizations can vtilize innovation, information. and examination to make costomized
encounters, sdvance work processes.-and produce nearer securriies with theeir clients through computetrized changs.
Aszzociations might forther develop porchaser engagement, develop oowaveringness. -and move corporate
accomplishment by faking on computerized stmategiez. Throngh multichannel enpagement made conceivable by
computerized change. organizations mizht speal with their clients by meanz of an assortment of touchpomts, for example
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email virtzal entertainment, portable spplications, and sites. More grounded refationships are enlbivated and client
futfillment ascends becanse of openness and comfort Besides by using buver information and investigation advanced
chanze makes personalisation and costomer division simgpler. Associations can redo thewr administrations and

mterchanges to clients by knowing their interesting preferences, propensities, and buymg history. This azsist: customers
with feeling that thetr image i3 important and sionificant
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Ihstmtt:

Indin's presidency of the Group of Twenty
(G20) is important as it plays on important role in
shaping international trade policies and solving
important global problems. As a platform bringing
together the world's leading economies, the G20
offers India a unique opportunity to lend global
dinlogueand foster change. The symbolsand theres
chosen by India for the G20 Presidency play an
important role in expressing the country's vision,
values and commitment to fostering a world of
glabal cooperation. In this paper to study the signs
and context of India's G20 Presidency in terms of
its significance and reality. The logo, along with the
chosen themes, represents India's commitment 1o
sustainable and sustainable development and its
desire (o contribute to the global economy and
solve global problems.

Keywords :-

G20 Presidency, Vasudhaiva Kutumbakam,
One Earth, One Family, One Future, economic
growth,

Introduction

Vasudhaiva Kutumbakam our prime Minister
announced the theme ofthe2023 G20 Summit to
be held in India: “One World, One Family, One
Future”, Vasudhaiva Kutumbakam is a Sanskrit
phrase meaning "he world is one family”, found in
Hindu texts such as the Maha Upanishad. This
Vedic tradition speaks of "Vasudhaiva
Kutumbakam" meaning that all living beings on carth
areone family. They live and play together in 195
countries around the world, Inthis way, we introduce
and implement the Vasudhaiva Kulumbakam
Philosophy among these youth.  India begins
its G20 Presidency on 1 December 2022, This is
areal opportunity for India to contribute to advancing
the G20 agenda and we Indians are proud 1o have
this voyage, Group of Twenty (G20) countries
e e

(Argenting, Australia, Brazil, Canada, China, France,
Germany, Indin, Indonesia, Italy, Japan, South
Koren, Mexico, Russia, Saudi Arabia, South Africa,
Turkey, United Kingdom and United States )
countries and the EU account for approximately
85% of global GDP, more than 75% of glokbal
trade, and approximately twothirds ofthe world's
population. Our goal as the G20 Presidency isto
ensure fairand equitable development for all people
in the world as we navigate these turbulent times
in a progressive, responsible, responsible and
inclusive manner. This is a unigue approach adopted
by India during its G20 Presidency, advocating
harmony with the surrounding ecosystem.

Objectives of the study :

I. To Study of Logo of G 20 Vasudhaiva
Kutumbakam - One Earth, One Family, One
Future!

2. To Study Goals and Objectives of India's G20

Research Methodology :

The study is based on secondary data like
various literatures, open-sources, books and
government publications. The present study was
based on descriptive and analytical research
methods.

What is Vasudhaiva Kutumbakam :

"The world is one family" isa Sanskrit phrase
that promotes unity and cooperation. It emphasizes
treating everyone with kindness and empathy,
regardless ofnationality, mce, o refigion. This ancient
Indian saying highlights the importance ofglobal
peace and understanding among different cultures
and netions.
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Significance of "Vasudhalva Kufumbakam®:

The term 'Vasudhaiva Kutumbakam' has
significance in every aspect of life and thought in
historical and modem context.

Universal Brotherhood: "Vasudhaiva
Kutumbakam" shows universal brotherhood and
relationship between all human beings, It promoles
the belief that we are part of the global family
regardless of race, cthnicity or religion. This
philosophy promotesunderstanding and compassion
towards all people.

Peace and harmony : This statement supports
the values of peace, harmony and harmony. By
speaking of our humanity, it encourages individuals,
communities and countries to work together to
resolve conflicts and build a peaccful world.

Cultural and Spiritual Heritage :
"Vasudhaiva Kutumbakam" has its roots in ancient
Indian philosophy and spirituality. It reflects India's
rich heritage and long tradition of encouragement,
understanding and respect for all living things.

Global responsibility : The concept of global
family means shared responsibility for the well-
being ofthe world and itsinhabitants, It encourages
mndividuals and countries to take responsibility in
solving global problems such as poverty, climate
change and inequality.

International Relations : In the context of
mternational relations, thisarticl reminds people of
the importance of diplomacy, cooperation and
development. Peaceful coexistence ofthe country.
It can be used as an application in diplomacy and
foreign policy. Importance Today: In today's
connected world where the world has become
easier for people to interact with each other,
"Vasudhaiva Kutumbakam" still holds importance,
It promotes dialogue, understanding and respect
between diflerent communities,

Moral Values : This term refers to moral
values such as understanding, kindness, unity and
solidarity. It offers a moral way for people and
people to treat others with dignity and respect,

N

Human Rights and Social Justice Pursuies
the principles of human rights and social justiee and
advocates equality and potential for all peapie 0
matter what life is like history.

Mission and Objectives of India's g3y
Presidency -

(A) Inclusive Economic Growth and
Sustainable Development :

Under the theme of Vasudhaiva Kutumbakzyy
or 'One World, One Family, One Future', Indiy's
key objectives include economic growth ang
sustainable development . The country recognizes
the importance of addressing income inequality,
eradicating poverty and promoting sustainable
practices. As India's G20 President, he sought 1o
explore strategies and policies that promote
economic growth while ensuring social and
environmental sustainability.

(B) Digital Transformation and
Technological Innovation ;

Another important aspect of India's G20
Presidency theme is harnessing the power ofdigital
transformation and technological innovation. In the
ongoing world, India recognizes the potential of
technelogy to foster inclusive growth, strengthen
governance and bridge the digital divide, In this
context, G20 discussions will focus on promoting
innovation and technological progress for the benefit
ofall, while promoting digital infrastructure, digital
literacy and cyber security.

(C) Climate Change and Renewable
Energy :

Given the urgent need to combat climate change
and transition to renewable energy, India's G20
Presidency has emphasized the importance of
international cooperation in this field. The theme
reflects India's commitment to supporting Paris
Agreement goals, promoting sustainable energy
practices and addressing climate security. India aims
to promote meaning ful dialogue and initiatives to
accelerate the use of renewable energy and
strengthen the global elimate,

(¥%3)
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* India, through its G20 Presidency Chair, hopes
to play a significant role in setling the world
ngenda and promote cooperation between
countries.

* The logo and theme reflect India's commitment
to being a role model and bringing nations
together to work for a just, prosperous and
prosperous future.

* While chairing the G20, India hasthe responsibility
and opportunity to promete dialogue, drive
policy reforms and ensure unity.

* The logo and theme are a strong symbol of India's
commitment to umity and sustainable
development, demonstrating the unity and
cooperation that the G20 stands for.

* India's G20 Presidency, with its colorful symbols
and themes, has paved the way for meaningful
dialogue, meaningful decision making and action
to build the world economy and health.

* As the world looks to India for leadership, the
country’s symbaols and themes aim o create a
better world for all by constantly reminding
people of its values, rich heritage and promises.

Conelusion :

India’s G20 Presidency brings a new sense of
purpose and commitment to solving global problems
through collaborative action. The logo symbolizes
unity and progress and represenis India's desire to
lead through collaboration and creativity. The theme
"Vasudhaiva Kutumbakam" or "One World, One

IS5N Mo 2394.3%990 @

Family, One Future" reflects India's vision of
promoting international cooperation by focusing on
business deve lopment, digital transformation and
security. As India cansiders this important role, its
symbols and themes have become powerfisl symbols
ofthe country's determination to rise to the challenge
of the world and create a better future for all.
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THE STUDY OF NEW EDUCATION POLICY 2020
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Abstract: . .
Knowledge is not power, knowing a concept is only potential valie. The exeeution of knowledge is
where the power lics, ~ Tony Robbins &

New Education Policy was approved by the Union Cabinel on Wednesday that comes as a major and
major decision in the ficld of education afler 34 times. The press has also rennmcd_lhc Milmsil:y of
Human Resource and Development( MHRD) as Ministry of Education. The main rT:rtwc 15 to
concentrate on education and literacy and make * India a global knowledge superpower . The dr_a[l
for the New Education Policy( NEP) 2020 was prepared by a panel of experts led b}:r former Indian
Space Research Organization( ISRO) principal K. This paper also discusses the impact of New
Education Policy 2020 an higher education. and The Salient Featurcs of NEP It was found that most
of people consider the pelicy as a positive and welcoming step Kasturirangan,

Kew word: Knowledge, New Education Policy, superpower, NEP-2020.

Introduction

New education policy introduce and apply a ocean of changes across all position of education in

India aims for universalization of education from pre-school to secondary position with 100 Gross

Registration rate in academy education by 2030. NEP is a comprehensive frame to guide the

development of education in the country. The New Education Policy expands age group 6- 14 times
of obligatory training to 3- 18 times of training,  Academy class. New education policy which
was approved by Union Cabinet of India on 29 July, 2020 is meant to trans figure the education
system by 2040. Some proffers of this policy enforced incontinently, starting with the change in
the name of the Ministry of Human Resource Development into the Ministry of Education. The new
policy replaces the former National Policy on Education. 1986. The National Education Policy
2020 with its vittles of revamping the class structure, assessment criteria and regulations, promise a
brand — new approach to tutoring and literacy,

What is NEP 20207

The National Policy on Education was framed in 1986, The policy passed variations in 1992, Since
also, a number of adaptations have been made, challenging a modification of the Policy. The
National Policy on Education( NPE), 1986, which had been in place for 34 times, was replaced with
the NEP 2020, the first education policy of the twenty-first century. This policy, which is grounded

on the abecedarian pillars of Access, Equity Quality Alfordability, and Res onsibility. is in 13
: : ; , ’ , ility, is in line
with the 2030 docket for Sustainable Development and seeks to ll'ansﬁgurcplndin intg a Lt:?iving

knowledge society and a global knowledge superpower, By enhancing both academy and council
education and making it more holistic, flexible, muilidisciplinnr}s, and applicable for the

requirements of the 21st century, NEP s concentrated on bringing out each pupil's individual
bents.

Objectives of the study
* To study the impact of New Education Policy 2020 on hj

! Sucat gher education.
® The study also outlines the salient features o NEP

Research methodology

websites including those of Gu}rernmcnl ol India, magazines, Journals, other publications, etc. This
data was then analyzed and reviewed (o arrive at the inferences and cﬂhtlusiuns s
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scientific temper, liberty, responsibility. pluralism, equivalency, and justice,
Promoting Multilingualism And The Power Of Langunge in tutoring and literacy.
life chops similar as communication, cooperation, cooperation, and adaptability;
Focus On Regular Constructive Assessment For Learning rather than the summative
assessmenlt that encourages moment's’ coaching culture’,
Expansive Use Of Technology in tutoring and literacy, removing language walls,
adding access for Divyang scholars, and educational planning fmd aparn:niun.
Respect For Diversity And Respect For The Original environment in all Flass,
pedngogy, and policy, always keeping in mind that educatm:z isa cunclu.rrenl suhgect.
Full Equity And Addition as the [‘nu_ndalinn of all educational opinions to insure
that all scholars are suitable to thrive in the education system.
Community In Class Across All situations OF Ed}.lﬂflliﬂﬂ from early nonage care and
cducation to academy education Lo advanced education. 2N, . :
aculty As The Heart Of The literacy Process- Ehmr r_f.»::lamau?n,
Preceptors And_}-acﬂ ¥ . positive working surrcundings and service
nonstop pmﬁ:ssmnnl development, P

conditions. c insure Integrity, translucency, and
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: ty 1o choose their literacy circles and
Wn paths in life according to their bents and

;f:latl;ls a;'ad lores, bquvc::n curricular andextra-
onal and academic aqueducts,etc. in order to
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disciplinary world in order to insure the cancinnit}i
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ion Reforms . ion Policy 2020 brinpi;
: . T herEducatmnR_ m nal Education nging
;Ptliﬂnl:‘}dm:i"::rl:?: Ir::ili‘:}is c-Ivl;f for an overhaul with the Natio frame to class structure apg
igher Educati

supervisory :
. g non Supe 2 . 2 .
e o fr o rr:}“.:h::hadvenismnent of the important- awaited Nationg|
i in. Fi ‘emosl,
exploration terrain, First and fore

et o mgle monsupervisory body
Education Policy( NEP) has cleared the pash rﬂl;nsdifﬁligéit'sl:o be named the Advanced Educatiop

country’s advanced education. The I'n::!I151-1F'f-7"""'Sm':’I the single authority for all F-“-"-'a"“'f.ﬂ“"d Fl'i:v’ﬁlf:
Commission of India (HECI), will serve 85 medical and law education). In addition to this, 5

educational institutions{ except those Etw-::l‘ﬂ:_d In all exploration conditioning to be carrieq
National Research Foundation will be created to nvcrﬁf-_‘; NEP 2020 has aimed at nearly doubling
out by the colorful academic institutions in the country. 1h€

: t by the time 2035, as
the Gross Registration rate (GER) in advanced education 10 5':: per i::on-:}ym}' 0. the scaertis
compared to the current GER of 26.3. It also has provision for lesser

institutions offering quality advanced education.

NEP 2020 — Highlights for Higher Education
S5.No. | NEP for Higher Education — Key Highlights

|1 Gross Enrolment Ratio (GER) in higher education to be raised to 50% by 2035
2 Around 3.5 crore seats to be added in higher education
3 Undergraduate education can be of 3 or 4 years with multiple exit options and

appropriate certification at different stages

4 Academic Bank of Credits to be established to facilitate

Transfer of Credits [or
lateral admission to other institutes

Multidisciplinary Education and Research Universities (MERUs), at par with
IITs and [IMs, to be set up as models of best multidiscipli : i
f global standards in the country WY Bleation o

L

education

Higher Education Cﬂmmmﬂ\_\_

x HECI) wi .

overarching umbrella body for the entire hi[gher ELZ*’E‘;LEE set up as a single
7 medical and legal education. Public and private higher 03 System, exf:lut_img
academic standards. ulation, accreditation and

Conclusion:

National Education Poli .

idea and envisioning 1o Il:ﬁnl:::lzlfc?utzﬁu 'S a big revoluti Fadd . e
System. The Policy has isiitaln.g e Much-negge modify Placing the 34-year-old policy:
interdisciplinary approach, whiot s th: delicate |, lance l::\auﬂn in the Indian Education
revamp the skills of the youth of gy, mu:leﬁ‘-d of the 2)s ,_.:ﬁm_u"feen the traditions and the
competitive at the global level. Y and has all g Y- NEP has the potential 10

1€ right tog)g that are needed to b&
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A STUDY ON WOMEN ENTREPRENEURS AWARENESS ABOUT GOVERNMENT
SCIEMES- IN INDIA

e Ginesh S Adgaonkae Dept, OF Commerce, Kallkndevl Arts, Commeree & Science College
Shivur (KAY Dist, Deed (ML)

Alwtract

Women frnn o shnifieant lman vesonree of the natlon, They shoukd be taken as an important
pnetrmment for the development md growth of eeonomy of every nation. Women's status in Indian
society has ehanped Trom tine w tme, Women entrepreneies plays key role in economic.development
Peconse i°s comeibuting in economie growth in different sectors, Inerensing the number of women
cutreprencurs has ehanged the ceonamie growth seenario of the country. This paper attempt to study
Awareness about government schemes special relerence to Muharashivn The analysis is mainly based
o seeondary sourees ol the data, To expluin the subside of women entrepreneurs

Keyworls:
Awareness, Goveriment Sehiemes, Entreprencurs,

Piteobuetion:

Empowerment of Women is essentinl for sustainable development and profitable growth of the
cotmtry. Women Enteeprenears have surfaeed as an important means to empower womenfolk to moke
opinions regarding their domestic, sociul, political and profitable life. To increase women's
participation, the Government has come up with colorful schemes and enterprise. Capacity structure
programs, easy tecess 10 fnance and mentorship programs have been at the core of government
enterprise, still, the need o gouge these enterprise is immense considering the targels of profitable
developments and more importantly. for erenting o condueive eeosystem for women entreprencurship.

Moment Indin hasi3.5 =135.7 million women- possessed enterprises, representing 20 of all
enterprises, While lurge in absolute figures, these are overwhelmingly comprised of single person
eiterprises, which give direct employment For an estimated 22 w 27 million people. Further. a number
of enterprises reported ns women possessed aren't in fact controlled or run by women. A combination
of fiseal and exeeutive reasons leads 1o women being * on paper ™ possessors with little part to play.
marks from high performing countries andd Indian countries give o good mark for India to accelerate
overnll womanish entreprencurship. Aceeleenting volume and quality of entreprencurship towarnds
similar marks can produce over 30 million wonen- possessed enterprises. oF which 40 can be further
than tone- einployment. This con induce potentinlly transtormational employment in India, of 150 -
170 million jobs, which is further than 25 otthe new jobs needed for the entire working age population,
from now until 2030,

Status of Women Entreprenenrs in Indin

The Sixth Economic Census is the most vited data i the litertue on Women Enteeprencurship in
Indin. 1t reveals thut out ol the3s.S million husinesses, onlyS.05 million were possessed by women.
Uerefore, of the total entreprencurs in India, -.ml;rl.l."? wre women. Acconding 1o the womanish
Entreprencurship lndes, out ol 77 countries fl‘[\‘k"“*‘- Indlin ranks 70. Andas per the Angust 2009 report
of the Tnternational Finance Conporation, Tindia ranks thisl among countries reporting gender gaps in
business. As per the dat available with lumeh- up Tidin, the 1-.1lnuhm- il women mtmpmw.:um in the
lounehi- up ecosystem has inereased w1, over rom 10 un‘d FL o the ast two times, Last time, India
added further 1|!.nn A0 unicorns o the list and numerous of them are ked by women.

Objectives of the Study | 1 .
L Tostudy the Women Eotrepreneurs Seheme in Maharmshien
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2 To create awareness about gavemment schemes available for women entreprengyrg re

Rescarch Methadology
This paper is purely based on secondary data referring to various sources such as journals &
+ “E“I .'I-"____ . v]

arficles, websites and statutory reports. 3
L! ."-'

Problem face by women Entreprencurs
Societal pressures:

Entreprencurship comes w
women are more significant.
Create rural-urban divide: . '
Women Entreprencurs are generally concentrated in the civic areas. This significantly jm

pastoral population where the patriarchal afTects are more stark.

ith its own set of challenges for both genders, Still, the chy)jo..
They're brazened with socictal pressures in wtmost regions in |: :
(=] i, 2

Pacts fhe

Limited access to finance:
This is one of the main challenges
hacking institutions. coupled with a lack of co

entreprencurship openings.

faced by Women Entreprencurs. The lack of access 1o fo
llateral for loans, frequently keeps women down

Lack of technaological exposure:
This creates walls to the success of women as cnireprencurs in pastoral areas specifically. UNIDQ-

study on walls 10 women’s entrepreneurship set up that women were told more by traditional and

internal factors than by legal or nonsupervisory obstacles when starting their business.

Disparity in science, technology, engineering, und math (STEM) sector:
Women make up only 28% of the STEM workforee, and men vastly outnumber women majori
most STEM fields in college. This creates a disparity in STEM sectors, as these sectors will throwup,

more jobs than expected in the future.

Major Businesses Run by Women in India
In India, 45% of the start-ups are-run by women, of which over 50,000 are recognized by
sovernment. The country witnessed the most women-led stari-ups turning into unicorns in 2021 Majer™

start-ups run by women are listed below. . :

“Brand [iﬁmﬁ’lﬂ'__ | Date of Total Funds
faunsdar Catablishment Raismecl :
B.Y‘JU:S Ehrwyss Eagiptinnity 2011 LSS (1.5 tulikan LS T IR
Mw it o) 2012 UES TAB Sailion | WSS 14 s m
) JE—
_.—'—.—'_ = |
: Wipgnnin Tohu Sl i VT LTOR L | - |
Llolbikwvil ' LSS 00 iFaliin =
zolc IShi Clicldhiy =01k LISS 00 sl uisg roo nunat
G N L A i TS et
E” ! fcpar lHHEEI;I.:rmm Supo USE 1 24 milhion O
Government Iniliatives to I Yo st
ives to Encourage Women Participation, D

The Indian government has increased the budget for Women and Child Development by 14707
!I has set IIS.ldf.! over s, 30,000 crores (USS 3.97 billion) in FY21, This budgetary allpcaton R
includes various development schemes as listed helow, ' o
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1. Madra Yojana Scheme

ﬁﬁagﬂ'ﬂﬂM!ﬂﬂﬂfﬂ‘mmiﬂwﬂmtﬁmmm
rermey oo 8 small scale such &s. bezuty parlons, tuition centre, teilring wit, er. The wcheme 240
=tz © & gosp of women who wish 10 oollaborate and wart 2 business. Loz from Rs S0.000
crewds 2l op 1o Bs 50 [2kh 2re wenctionsd under this

mm&mzmmmwmmmmmm::mmﬂm
o o Fs 50.000 for new businesses). Kishor plan (lozns betwesn Rs S0.060) 204 s S Lih S nell-
WWLMTWMWMMPJS%rﬂPammhMl

s

2 TREAD (Trade-Related Eatreprenenrship Assistancs 2nd Development) Scheme
7o ren 2y besiness soceessfully, one needs contzin amoum of ' 3

2 Mok UdsamNidhi Scheme

ISl primarily © offer finencial assistzoce oo 10 Bs 10 b 1w omallsale Braines
mﬂﬁ%ﬂxﬁ'&sbh&;n&mﬂ@mxn@:ﬁzzﬁmmﬂ
x&nﬁimofnﬂ'hgwﬁms.“ﬁﬁﬁ&m‘m}?@mmﬂzmhm&m
z:bhrqﬁdwﬁﬁn!ﬂg'mzndﬂzisﬁmgfnt—}ﬂrmﬁmm

4 Aswrparna Scheme

As he reme sozzests, this scheme s especially fov the bidde cheft isids morm=. Eves 2
k%ﬁt@ﬁ%ﬂmm}mmmﬁ&msuimﬁam
z CHomg el wormen oz el foem vp o Rs 30000 © pordiese knchen emipoes snch 2 el
=g water fikt=rs. Coflzterz] in the form of ass21s end 2 grevemsor & reguired to 2ve] B schems 2od
= e st be repeid within the spen of 3 yezrs. Wormen who 2vail this loen 2k 2= 2 Trace pesind
o oo morh befors the repevmen: process siens. Intsres reees exder this scheme Sony 25 per marien
s znd 2ssets will be 2t ss collre by the concemed bk

5. Stree Skakri Packase for Womes Entreprenenrs

To =zl loen onder this scheme women need ©0 be eolld b the Exrepremedss
ﬂﬂﬁﬂmﬁm{mjhdz&mmagﬂ}:Thqmnmﬁmﬂmbr
2ty emresship (over 30 per o) In 2 sm2l] bosiness. Under the scheme 2 Tisrest corcession
E00IS perzers c2n be 2veiled on leens sbove Rs 2 ek,

£ Erartrva ) Basiness Bank Loan
E:zr&?:‘.ﬂ!:&ihﬂmwlm'sfﬂﬂskmmﬂ:fmﬂz:mu
m’ﬁpﬁgﬂéﬂngﬂm'h'cmmdtrﬂziudam:mmﬂbmwlaksmmnh&fmmh
052 i s em wens. Undier toe Credit Gezzenter Fond Trost for Micro 20d Sexell Emerprises. there
B 15 meed for coltazeral for boems o 0 R 1 croce The bese rase of Eorest on this boem 55 10235 per
wzhiﬁﬁm;ﬂmzwcﬂhmﬂﬂ#&mﬂtﬂﬁﬁllﬁwm?m
Tory mperinged i sormsory.com. NEmek D bmszfmf::tnlb- Sdspendem by reoen i ?im
“féSEffth:mMathﬂm;du?zﬁpmmiﬂ@-i‘mﬁhﬁg.&:mﬂa
f*ﬁwﬁ?&iﬁhmzmuﬁmﬁ'mmwmmhmm
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i Scheme . ol % riculture, manulacturing, tifiors |

7. Dena Shakti Se s who are involved in ag -

Women entrepreneur

. Loy =i, i
ises can avail loan under this scheme. Under the micro-cregiy Calegory, el
similar enterpriscs ¢é : (.25 per cent on rate ol interest, Loans of ;o 2 O
slores or Rs 50,000 with a concession of U.2- e i oot it up ty 52'
OliErafiars t:‘l :d LI;‘ldCI‘ the category of education, housing & £ “NSY
Lakhs are sanction

-ani Scheme . : - L
oo :(al;, m": if:rners who manage MSMEs or are involved in agricultural work or epg,
Women business

are sanctioned an
ding can avail loan under this scheme. Loans up (o Rs”I ;:r'z:ikcll z;tnmhcr A dn
|mdmgmm are required with interest rales dcpcr]dmg on lb -i:wss’-.;fmnen
%ul:::ﬁlnndcrthis scheme is that there is no processing fee for bus ¥

© collater, :

i Ud'mgjni i encurs involved in agriculture, retail and similar sm_ﬂl! businesses

\ gmm: E“;r?;:*iilv’s‘mnuml income is less than Rs 45,000 are eligible :3;- av
ﬂgi'si %41;1:;!:0‘?(]\'3“15@'{: of the Udyogini Scheme is low-interest rates on huS!nes
:ﬂm;c l‘i:mil‘ [‘nrhwidﬂwcd_ destitute or diiTea'cntlly-a'hlcd women an;:l' aisutl:]s;ci 5; fl 30
loan, or Rs 10,000 (whichever is lower) is provided for them.Slim ar !s = : c
undérlhc SC/ST category as well. For women whln belnpg to the general category,
cent of the loan or Rs 7500 (whichever is lower) is provided.

: between Ihe
ail up (0 Rs |
s loans ang p,
Per centof (ha
for Women falliy
a subside of 20 pe;

Concision

India was a country where a woman even owning a bank :-u:cmmt_ was cq_:rnsidered a majnr S!ﬂnﬂqrt!.-
However, it currently has over 15.7 million women-owned enterprises. .\wth women leading th;_r;;gq.-.-
up ecosystem. This drastic transformation clearly underlines the potentla_l of lr_ldmn women aqd:-“'ifﬁ':'
determination. In the coming decades, India is set to witness a major shift, with women dominating

the workforce as well as shaping and enhancing the future of the country. It is estimated that dﬁlj_}_'_ﬁ'
million more women-owned businesses are expeceted to provide 150~170 million Jobs by 2030. This
could be a game changer and help the economic outlook ook brighter than ever.,
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Abstract:

Green chemistry, also known as sustainable chemistry, has emerged as a crucial approach to address
environmental concerns and prowote sustainable development n chemical processes and products.
This paper provides an overview of the current status and future challenges of green chemistry. It
explores the principles, goals, and achievements of green chemistry, highlighting its significance in
reducing pellution, minimizing waste, and conserving resotirces. 1he paper discusses the adoption of
green chemistry practices across various sectors, wmcluding pharmaceuticals, agriculture, and
manufacturing, and examines the role of govermment policies, regulations, and incentives in driving
the transition towards greener alternatives. Furthermore, the paper identifies ey challenges facing
green chemistry, such as technological bariers, economic constraints, and the wnead far
interdisciplinary collaboration. It emphasizes the importance of continued research, immovation, and
education to overcome these challenges and realize the full potential of green chemistry in creating a
more sustainable future.

Keywords:

Green chemistry, Sustainable developmernt, Pollution prevemtion, Waste minimization, Resaurce
conservation, Govermmant policies, Technological inmovation, Interdisciplinary collaboration,
Sustainable future etc.

Introduction: Green chemistrv 18 an emeroing and increasingly vital field that aims to develop
environmentally sustamable chemical processes and products. It represents a fundamental shift in the
way chemistry 15 approached. moving away from practices that generate hazardous substances and
deplete natural resources towards more benign and renewable alternatives. At its core. green chemustry
seeks to mimimize or eliminate the use and generation of toxic substances throughout the entire hife
cvecle of a chemical product, from design and manufactuning to use and ultimate disposal. By
priontizing renewable feedstocks. maximizing atom economy, employving catalysts to improve
effictency, and designing biodegradable products. green chemistry prninciples promote a more circular
economy that mitigates pollution, reduces waste, and fosters envirommental protection This
burgeoning field has far-reaching mmplications. touching everything from industrial production to
consumer goods. as 1t strives to harmomze chemistry's mnovative potential with ecological
preservation for a more sustainable future. Green chemistry, also referred to as sustainable chemistry
or environmentally benign chemistry represents a paradigm shift in the field of chemistry_ focusing on
the design. development, and implementation of chemical processes and products that mimimize
environmental wmpact and promote sustamability. Over the past few decades, green chemastry has
gained significant attention as a response to grovwing concerns over pollution. resource depletion. and
climate change.

Objectives of the Study:

¢ Toevaluate the implementation of green chemistry principles in pharmaceutical industries to reduce
environmental smpact.

# To investigate the application of green chemistry techniques in agricultural practices for sustainable
crop production.

® To assess the scomomitc viability of adopting green chemistry methodologies 1in manufacturing
processes.

¢ To analyze the effectiveness of govemment policies and regulations 1n promoting the adoption of
green chemistry practices.
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¢ To explore interdisciplinary collaborations between scientists, engineers, and policymakers to
overcome challenges n advancing green chemistry imitiatives.

Principles and Goals of Green Chemistry:

Green chemustry i1z gmded bv a set of twelve principles established by Anastas and Warner,
emphasizing the importance of atom economy, energy efficiency, and the vse of renewable resources.
These prninciples aim to reduce or eliminate the use of hazardous substances. mimimize waste
generation_ and maximize the efficieney of chemical processes. The ultimate goal of green chemustry
15 to design chemical products and processes that meet human needs while protecting the environment
and human health.

Green chemistry 1s a scientific philosophy and approach that aims to design, develop, and implement
chemical processes and products that are emvironmentally sustainable, economically viable, and
socially responsible. The principles and goals of green chemistry, as outlined by Anastas and Wamer,
provide a framework for achieving these objectives.

e Atom Ecomomy: Green chemistry promotes the efficient use of raw maternials by maxumizing the
mcnrpﬂramm of all atoms present 1n starting materials into the final product. This principle amms to
minimize waste generation and resource depletion by optimizing chemical reactions to produce high
vields of desired products while munimizing the formation of unwanted byproducts.
¢ Energy Efficiency: Green chemistry emphasizes the use of energy-efficient processes to minimize
energy consumption and reduce environmental impact. By emploving energv-efficient reaction
conditions, such as lower temperatures and pressure, and utilizing renewable energy sources whenever
possible, green chemistry amms to reduce greenhouse gas emissions and minigate chimate change.

# Use of Renewable Resources: Green chemistry advocates for the use of renewable feedstocks and
raw materials derived from sustainable sources, such as biomass. agnicultural waste, and recyeled
materials. By reducing reliance on finite fossil fuel resources and promoting the utilization of
renewable resources, zreen chemistry contributes to the conservation of natural resources and
promotes sustainable development.

o Prevention of Pollution: Green chemistrv seeks to prevent pollution at the source by designing
chemical processes and products that mimmize or eliminate the generation of hazardous substances
and pollutants. This principle emphasizes the importance of pollution prevention through the selection
of safer chemicals, the optimization of reaction conditions. and the implementation of closed-loop
recycling systems to mininmze waste generation

¢ Safer Chemicals Design: Green chemistry prioritizes the use of inherently safer chemicals and
matenials that pose minimal risk to human health and the environment By designing chemical products
with reduced toxicity, persistence. and oaccumulation potential, green chemistry aims to mimimize
the adverse effects of chemical exposure on human health and ecosystems.

¢ Desion for Degradation: Green chemistry advocates for the design of chemical products and
materials that are biodegradable, recyveclable. or readily degradable in the environment By promoting
the use of emvironmentaily bemgn substances that can be safely disposed of or recyvcled at the end of
their lifecycle. green chemistry aims to mimimize environmental pollution and reduce the burden on
landfills and waste treatment facilities.

o Catalysis: Green chemistry encourages the use of catalytic processes to enhance reaction rafes,
selectivity, and efficiency while minimizing the consumption of reagents and energy. By emploving
catalysis, green chemistry enables the use of milder reaction conditions, lower temperatures, and fewer
hazardous chemicals. resulting 1n reduced environmental impact and 1mproved process sustainability.
® Design for Energy Efficiency: Green chemistry emphasizes the development of chemical
processes and technologies that are mherently energy-efficient and resource-conserving. By
optimizing reaction pathways, mimmizing energy-intensive steps. and utilizing renewable energy
sources, green chemistry aims to improve the overall energy efficiency of chemucal production and
reduce reliance on fossil fuels,

¢ Use of Safer Solvents and Auxiliaries: Green chemistry promotes the use of safer solvents and
auxiliary matenals that are less toxic, less volatile, and more environmentally bemign By replacing
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hazardous solvents with greener alternatives, such as water, supercrtical fluids, and itonic hquids,
oreen chemistry reduces the nisk of chemuical exposure and mimmizes environmental pollution
associated with solvent use.
¢ Desion for Analytical Techniques: Green chemistry advocates for the development of analytical
technmiques that are rapid, sensitive, selective, and environmentally friendly. By employing green
analytical methods, such as spectroscopic techmques, chromatography, and mass spectrometry, green
chemistry enables the accurate and efficient monitoning of chemical processes. ensunng product
quality and safety while minimizing waste and resource consumption.

o Real-Time Pollution Prevention: Green chemustry emphasizes the importance of real-nme
monitoring and control to prevent pollution and minimize environmental mmpact dunng chemical
production processes. By implementing online monitoring systems, process optimization strategies,
and feedback control mechanisms_ green chemistry enables proactive pollution prevention and ensures
comphiance with environmental regulations and sustamability goals.

¢ Education and Public Outreach: Green chemistry advocates for education and public outreach
initiatives to raise awareness about the principles and benefits of green chemistry among scientists,
engineers, policymakers, and the general public. By promoting environmental stewardship,
sustainability, and responsible chemical design practices. green chemustrv fosters a culture of
mnovation. collaboration. and social responsibility in the scientific commumity and society at large.
Thus, the principles and goals of green chemustry provide a comprehensive framework for designing
chemical processes and products that are environmentally sustainable. economuically wiable, and
socially responsible. By incorporating these principles into research. development, and industrial
practices. green chemistry amms to address global environmental challenges, promote sustamable
development, and safeguard the health and well-being of present and future generations. Through
wnterdisciplinary cellaboration, technological innovation. and a commitment to sustainability, green
chemistry offers a pathway towards a more sustamnable and equitable future for humanitv and the
planet.

Achievements in Green Chemistry: The adoption of green chemistrv principles has led to significant
achievements m various sectors. In the pharmaceutical industry, for example, the development of safer
and more sustamnable drug synthesis routes has reduced the environmental impact of pharmaceutical
manufacturing. Similarly, in agriculture_ the use of bio-based pesticides and fertilizers has minimized
soil and water contamination while mantaining crop vields. Furthermore, in the realm of matenals
science, the design of recyclable and biodegradable polymers has reduced plastic pollution and
contributed to the circular economy. Green chemustry, also known as sustainable chemistry, has made
substantial contributions across vanous sectors by promoting environmentally frendlv processes and
products.

Pharmaceutical Industry: The pharmaceutical industry has embraced green chemistry prnineciples to
develop safer and more sustainable methods for drug synthesis. Traditional chemical synthesis routes
often involve hazardous solvents, high energy consumption, and generate toxic by-products. However,
through the application of green chemistry, researchers have devised innovative synthetic routes that
minimize waste, reduce energy consumption, and utilize safer and renewable feedstocks.

One notable achievement 1s the unplementation of methodologies such as microwave-assisted
synthesis, solvent-free reactions. and catalvtic transformations. These techniques enable more efficient
and environmentally bemign drug synthesis, leading to reduced environmental impact and improved
safety for workers and consumers alike Addimtionally, the development of continuous flow processes
in pharmaceutical manufactunng further enhances sustamability by optimizing reaction conditions and
MINIMIZING TESOUICS CONSUMption.

Agriculture: In agriculture, green chemistry has revolutionized the way pesticides and fertilizers are
produced and utilized. Conventional agrochemicals often contain harmful chemicals that pose risks to
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human health and the environment However, the adoption of bio-based pesticides and fertilizers
derived from renewable sources offers a safer and more sustainable alternative.
Biopesticides, for instance, are derived from natural substances such as piant extracts, microorganisms,
or biochemicals. These compounds target specific pests while mimimizing harm to non-target
organisms and reducing pesticide residues in soil and water. Similarly, bio-based fertilizers provide
essential nutrients to crops without causing soil degtadaﬂnn or water pollution By integrating green
chemistry principles into agrniculture, farmers can mmprove crop vields while minimizing
environmental tmpact and promoting ecosystem health

Materials Science: In matenals science, green chemustry has paved the way for the design and
synthesis of environmentally friendly matenials with reduced ecological footprint Traditional
polymers. such as conventional plastics; pose significant challenges due to their persistence in the
environment and limited recvelability. However, through the development of recyclable and
biodegradable polyvmers, researchers are addressing these sustamability concerns.

Bio-based polymers denved from renewable resources such as plamt biomass offer a promising
alternative to petroleum-based plastics. These polymers exhibit similar properties to conventional
plastics but are biodegradable, compostable, or recyclable, thereby mitigating plastic pollution and
contributing to the circular economy. Furthermore, advances 1n polvmer chemistry have enabled the
synthesis of smart materials with tunable properties and functionalities, opeming new avenues for
sustainable packaging, biomedical applications, and renewable energy technologies.

Thus, the achievements in green chemistry underscore its transformative potential in mitigating
environmettal challenges and fostering sustainable development across various sectors. By embracing
green chemistry principles, industries can innovate and transition towards more sustainable practices,
thereby safeguarding the planet for future generations.

Adoption Across Sectors: Green chemistry principles have been increasingly adopted across diverse
sectors, including pharmaceuticals, agriculture, manufactunng, and consumer goods. Governments,
mdustries, and academic mnstitutions worldwide are recogmizing the importance of integrating
sustainability mto chemical research, development, and production processes. Imtiatives such as the
Green Chemistry Inmhiative mn the United States and the Green Chemistry Network in Europe have been
instrumental 1n promoting collaboration and knowledge sharing among stakeholders. The adoption of
green chemistry pnnciples across various sectors has gammed momentum 1n recent years as
governments, industries, and academic institutions recogmize the importance of sustainability n
chemical research development, and production processes.

Pharmaceuticals: Green chemistry principles are increasingly being integrated into pharmaceutical
research and development to reduce the environmental impact of drug discovery and production
processes. Pharmaceutical companies are exploring greener svnthetic routes, solvent-free reactions,
and biocatalytic processes to minimize waste generation and improve process efficiency.

Green chenmustry approaches also aim to design safer and more biodegradable pharmaceutical products,
reducing the environmental footprint of drug manufactuning and disposal Sustainable packaging

materials, eco-fnendly solvents. and green analytical technigues are being emploved to enhance the
sustainability of pharmaceutical products throughout their lifecyele.

Agriculture: In agniculture. green chemustry principles are being applied to develop safer and more
environmentally friendly pesticides, herbicides, and fertilizers. Sustainable agricultural practices, such
as precision farming, integrated pest management, and organic farming. priontize the use of
biodegradable and less toxic chemicals to mumimize ecological harm and protect biodiversity.

Green chemistry innovations in agricultural biotechnology, such as bio-based crop protection agents
and plant-denived biostimulants, offer alternatives to traditional chemucal inputs, reducing reliance on
synthetic pesticides and synthetic fertilizers while promoting soil health and sustainable crop
production.
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Manufacturing: The manufacturing sector 15 increasingly adopting green chemistry principles to
improve resource efficiency. reduce emissions. and minimize waste generation Sustamnable
manufacturing processes, such as green synthesis routes. solvent substitution, and process
mtensification. amm to enhance the environmental performance of chemical production facilities while
maintaining product quality and competitiveness.

Green chemistry innovations in materials science, such as bio-based polymers. biodegradable plastics.
and eco-friendly coatings, offer sustamnable alternatives to conventienal matenials derived from fossil
fuels. These preen materials are gaming traction 1n 1ndustries ranging from packaging and construction
to automotive and electronics, driving the transition towards a circular economy and resource-efficient

manufacturing.

Consumer Goods: Green chemistry principles are reshaping the consumer goods industry by
promoting the development of safer. healthier, and more sustainable products. Companies are
reformulating houschold cleaners, personmal care products, and cosmetics to eliminate hazardous
chemicals and reduce environmental impact.

Eco-labeling schemes, such as the EU Ecolabel and the USDA Certified Biobased Product label, help
consumers wdentify products that meet stningent environmental and sustmnability critenia. Green
chemistry innovations in product design, packagmg and labeling empower consumers to make
informed choices and support sustainable consumption patterns,

Government Initiatives and Collaboration: Governments worldwide are enacting policies and
regulations to promote the adoption of green chemistry principles and mmcentivize sustamnable practices
across sectors. Inmatives such as the Green Chemistry Initiative 1n the United States, the Green
Chemistry Network 1 Furope, and the Green Chemustry Innovation Platform in Asia foster
collaboration and knowledge sharing among stakeholders, including government agencies, industry
partners, academuic mstitutions, and non-profit organizations.

Public-private partnerships. research consortia, and collaborative platforms facilitate technology
transfer, capacity building. and collaborative research projects to-advance green chemustry innovation
and address pressing environmental challenges. By fostening imterdisciplinary collaboration and
promoting best practices in green chemistry, governments and organizations are driving the transition
towards a more sustainable and resilient chemical industry. The adoption of green chemistrv principles
across sectors 15 accelerating the transition towards a more sustainabie and environmentally friendly
chemical industry. By embracing innovative approaches. fostering collaboration, and priontizing
sustaminability, governments_industries, and academic mstitutions are working together to create a more
sustainable future for the planet and future generations.

Government Policies and Regulations: Government policies and regulations play a crucial role
driving the transition towards greener alternatives. Repulatory frameworks such as the Registration,
Evaluation, Authonzation, and Restriction of Chemicals (REACH) i the European Union and the
Toxic Substances Control Act (TSCA) in the United States atm to assess and manage the risks
associated with chemiecal substances while encouraging the use of safer altematives. Additonally,
financial incentives and tax credits for green mnovations incentivize industries to invest in sustainable
technologies and practices. Government policies and regulations are instrumental in shaping the
adoption of green chemistry practices and dnving the transiion towards sustainable development.
These regulatory frameworks aim to mitigate environmental risks associated with chemical substances,
promote the use of safer altemnatives. and incentivize industries to invest in sustainable technologies.

Registration, Evaluation, Authorization, and Restriction of Chemicals (REACH): EU Context:

REACH is a comprehensive regulation implemented by the European Chemicals Agency (ECHA) to
ensure the safe use of chemicals within the EU market while protecting human health and the
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environment. Under REACH. manufacturers and importers are required to register chemical
substances and provide detailed information on their properties. uses_ and potential hazards.
Impact; By mandating the assessment and management of chemical nsks, REACH encourages the
substitution of hazardous substances with safer alternatrves. Manufacturers must demonstrate the
safetv of their products, which incentivizes the development and adeption of greener altematives that
pose mitimal risks to human health and the environment.

Toxic Substances Control Act (TSCA): US Context: The TSCA is the primary federal law in the
United States governmg the regulation of chemical substances. It grants the Environmental Protection
Agency (EPA) authority to assess and regulate the production. importation, use, and disposal of
chemicals to protect public health and the environment

Impact: The TSCA empowers the EPA to evaluate the potential risks posed by chemical substances
and impose restrictions or prohibitions on their use if deemed necessary. Through regulatory actions
such as chemical testing. risk assessment, and the establishment of exposure limuts, the TSCA drives
the adoption of safer alternatives and encourages innovation 1n green chemistry.

Financial Incentives and Tax Credits: Global Context; Governments worldwide offer financial
meentives and tax eredits to incentivize industries 1o mmvest in green innovations and sustamnable
practices. These mncentives may include grants, subsidies, tax deductions, or credits for research and
development (R&D) projects that advance environmental objectives.

Impact: By providing financial support for green imitiatives, governments stimulate innovation and
investment in sustainable technologies: Industries are motivated to develop and cominercialize greener
alternatives. improve resource efficiency, and reduce environmental impacts. Financial incentives also
help offset the upfront costs associated with transiioning to green chemistry practices, making
sustainable zolutions more econonucally viable for businesses.

Thus, government policies and regulations play a pivotal role 1n shaping the landscape of green
chemistry by sething standards, creating incentives, and driving market demand for sustamable
alternatives. By alioning regulatory frameworks with environmental goals and promoting
collaboration between governments, mdustries, and stakeholders, policymakers can accelerate the
transition towards a more sustainable and resihent futore.

Challenges Facing Green Chemistrv: Despite its progress, green chemistry faces several challenges
that hinder its widespread adoption and implementation. Technological barriers, such as the
development of efficient catalvsts and processes, remain a significant obstacle 1n transthioning from
conventional to greener alternatives. Economic constraints. including the high cost of green
technologies and limited market incentives, pose challenges for industries seeking to invest
sustainable practices. Moreover. the interdisciplinary nature of green chemistry requires collaboration
between chemists, engineers, economists. and policymakers; highlighting the need for education and
traming programs to foster cross-disciplinary experfise.

Green chemustry has made significant strides in promoting sustainable practices and reducing the
environmental footprint of chemical processes. However, several challenges impede its widespread
adoption and implementation across industries. Below are some of the key challenges of Green
Chemustry:

Technological Barriers: Green chemistry relies on the development of innovative technologies and
methodologies to replace conventional_ less sustainable practices. One major challenge 15 the design
and optimization of efficient catalvsts and processes that can facilitate cleaner and more sustainable
chemical reactions. Developing catalysts that are selective, cost-effective, and compatible with diverse
reaction conditions remains a significant hurdle. Additionally. scaling up green chemistrv processes
from laboratory to indusinial scale without sacrificing efficiency or economic viability poses another
technological challenge.
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Economic Constraints: Despite the long-term environmental and societal benefits of green chemistry,
initial wvestment costs and operational expenses can be prohibitive for industries_ especially small and
medivm-sized enterprises (SMEs). Green technologies often require substantial capital investment in
research and development. equipment upgrades, and process modifications. Moreover, the percerved
risk and uncertamnty associated with adopting new technologies may deter companies from
transitioning to greener alternatives. Without adequate financial incentives or support mechanisms,
businesses may hesitate to wvest in sustainable practices, prefernng to stick with familiar, albeit less
environmentally friendlv, approaches.

Limited Market Incentives: The current market dvnamics often fail to fully recognize and reward
the environmental benefits of green chemistry, [n many cases, the pricing of products and services
does not reflect the true cost of environmental degradation or resource depletton. Az a resuli
cﬂmpa.mes may priontize short-term profits over long-term sustatnability, undermining incentrves for
investing 1n green technologies. Furthermore, consumers may lack awareness or willingness to pay a
premum for eco-friendly products. further limuting the demand for greener altematives i the
marketplace.

Interdisciplinary Collaboration: Green chenustry 1s inherently mterdisciphmary, requinng
collaboration between chenusts, enpineers, economists, policymakers, and other stakeholders to
develop holistic solutions to environmental challenges. However, fostering effective collaboration and
communication across diverse disciplines can be challenging Differences in language. priorities, and
methodologies may hinder interdisciplinary research efforts. Moreover, traditional academic and
professional silos may mlpedf the exchange of knowledge and expertise necessary for addressing
complex sustamability i1ssues Education and training programs that promote mnterdisciplinary
approaches and cultivate eross-disciplinary skills are essential for overcoming these barriers.

Thus, addressing the challenges facing oreen chemustry requires concerted efforts from industry,
academia. and government stakeholders. Investing in research and development, providing financial
meenttves, and fostering interdisciplinary cellaboration are entical steps towards realizing the full
potential of green chemistry 1 promoting sustainable development and safeguarding the environment
for future generations.

Futore Directions Overcommg the challéenges facing preen chemistry requires continued research.
innovation, and collaboration across academia industry, and government Investments in green
technology development, coupled with supportive policies and regulations. are essential for
accelerating the transition towards sustainable chemical processes and products. Furthermore,
education and public awareness campaigns can foster a culture of sustamnability and empower
mndividnals to make mformed choices that promote environmental stewardship. By addressing these
challenges and embracing the principles of green chemistry, society can move towards a mors
sustainable future As the world strives towards a more sustainable future, green chemistty emerges as
a prvotal framework for addressing environmental challenges and promoting sustainable development.
To advance the adoption of green chemistry principles and overcome existing barriers, several key
future directions must be pursued:

Research and Innovation: Continued investment in research and development 13 crucial for
overconung technological barmers and expanding the toolkit of green chemistrv solutions. This
includes the development of efficient catalysts, novel synthetic methodologies, and sustamnable
matenals. Multidisciplinary research collaborations mmvolving chemists, engineers, biclogists, and
other experts are essential for driving mnovation and pushing the boundanes of green chemistry.

Policy and Regulation: Governments play a vital role mn facilitating the transition towards greener
alternatives through supportive policies and regulations. Policymakers should prioritize the
implementation of regulatory frameworks that incentivize the adoption of green chemistry practices
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while discouraging the use of hazardous chemicals and processes. International cooperation and
harmomzation of regulations can further promote consistency and facilitate global adoption of green
chemistry standards.

Education and Awareness: Education and public awareness campaigns are instrumental in fostening
a culture of sustamability and promoting the principles of green chemistry. Educational institutions
should integrate green chemustry principles into curricula at all levels, from primary schools to
umversities, to nurture a new generation of envirommentally conscious scientists and engineers.
Addinonally, outreach mmitiatrves aimed at raising awareness among consumers and businesses can
empower individuals to make informed choices that priortize sustamnability i their daily lives and
purchasing decisions.

Industry Collaboration: Collaboration between academia, mdustry, and govermnment 15 essential for
translating green chemistry research into real-world applications. Industry partners should actively
engage with academic researchers to wdentify and implement sustainable technologies and practices
that align with their business objectives. Public-private partnerships ¢an facilitate technology transfer,
provide funding support. and accelerate the commercialization of green chemistry innovations.

International Cooperation: Addressing global environmental challenges reguires coordmated action
on a global scale. Intemational collaboration and knowledge shanng platforms can facilitate the
exchange of best practices, research findings, and technology transfer between countries. Inttiatives
such as the United Nations Sustainable Development Goals (5D Gs) provide a framework for collective
action towards a more sustainable and equitable future, wath green chemistry playmng a central role in
achieving these objectives.

Conclusion:

Thus, the future of green chemustry hinges on collective efforts to overcome challenges. foster
mnovation. and promote widespread adoption. By investing in research. enacting supportive policies,
raising ‘awareness, fostermng collaborahion, and embracing intemational cooperation, society can
harness the transformative potential of green chemistry to create a more sustainable and resilient world
for future generations. Green chemistry represents a fundamental shift towards more sustainable and
environmentally conscious practices m the field of chemistry. While significant progress has heen
made in adopting green chemistry principles across various sectors, challenges such as technological
barriers and economic constraints persist However, through continued research, innovation. and
collaboration. these challenges can be overcome, paving the way for a greener and more sustainable
future.
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“OPPORTUNITIES AND CHALLENGES OF ASTROCHEMISTRY”

Dr. Shama Baliram Lomate Head. Department of Chemistry Kalikadevi Arts, Commerce and
Science College Shirur (Ka ), Dist Beed(MS), 415249

Absract:

Astrochemistry, the interdisciplinary field at the intersection of astronomy and chemistry, explores the
chemical processes occurring in space and their implications for understanding the cosmos. This
paper orovides an overview of the apportunities and challenges inherent in astrachemistry research.
It examines the role af astrochemistry in wwraveling the chemical composition af celestial bodies,
elucidating the origins of life, and probing the fimdamental laws of physics. Additionally, it discusses
the challenges nosed by the extreme conditions af space enviranments, the complexity of interstellar
chemistry, and the limitations of observational and laboratory technigues. Despite these challenges,
astrochemistry offers unprecedented opportumities for scientific discovery and techmological
innovation, driving advarces in astronomy, chemistry, and astrobiology. This paper underscores the
importance of continued nterdisciplinary collaboration and technological advancement ta overcome
challenges and unlock the mysteries of the wiiverse through astrochemistry.

Keywaords:
Astrochemistry, Duersiellar chemistryv, Celestial bodies, Origins af life, Space environmments,
Observational technigques, Laboratory experiments, Interdisciplinary collaboration, Technological
Inngvarion.

Introduction:

Astrochemustry, a ficld that sits at the nexus of astronomy and chemistry, represents a pioneenng
frontier m scientific exploration. amming to decode the intricate chemsical tapestry woven throughout
the cosmos. This paper delves into the multifaceted landscape of astrochemustry research, shedding
light on both the remarkable opportunities 1t presents and the formidable challenges 1t confronts. By
investigating the chemical makeup of celestial bodies and interstellar environments, astrochemistry
offers mmvaluable msights into the fundamental processes shaping the universe and the conditions
conducive to life's emergence. Through an examination of these opportunities and challenges, this
paper underscores the prvotal role of astrochemistry in pushing the boundaries of our comprehension
of cosmic phenomena and unraveling the emigmatic onigins of life izelf

Objectives of the Study:

e To provide an overview of astrochemustry as an mterdisciphnary field at the intersection of
astronomy and chemistry_

¢ To explore the opportunitics inherent in astrochemistry rescarch for understanding the chemical
processes occurring m space and thewr implications for cosmologv.

® Toexamine the role of astrochemistry m deciphenng the chemical compozimon of celestial bodies,
including stars, planets, and intersiellar clouds.

o To elucidate the sipnificance of astrochemistry in addressing questions related to the origins of life
and the fundamental laws of physics within the context of the cosmos.

e To discuss the challenges posed by the extreme conditions of space environments. such as high
radiation levels and low temperatures, and their impact on chemical reactions.

Chemical Composition of Celestial Bodies:

One of the pnmary objectives of astrochemistry 15 to decipher the chemical composition of celestal
bodies. including stars, planets. comets, and interstellar clouds. Spectroscopic observations reveal the
presence of vanous molecules and atoms 1n these environments, providing mnsights mto their formation
and evolution. Understanding the chemical makeup of celestial bodies offers clues about their physical
properties, origins. and potential habitability, layving the foundation for planetary science and
astrobiology.
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The image of Celestial Body:

J

Image 1.1 Celestial Body (Source —Internet)
As shown in the above image 1.1 the explaining celestial bodies, covers stars. planets, galaxies,
asteroids. comets, satellites. constellations, and interesting facts: The term “celestial body”
encompasses a vast array of objects across the boundless cosmos, both the known and the yet
unexplored. These celestial wonders span the entire unrverse, captivating the imagmation and fueling
the quest for knowledge. Deciphering the chemical composition of celestial bodies 15 a crucial
endeavor in astrochemistry, offering profound insights into the nature and evolution of cosmic
environments,
¢ Observational Techniques: Astronomers employ various observational techniques. including
spectroscopy, to analyze the light emitted or absorbed by celestial objects. Spectroscopic obzervations
provide detailed information about the chemical elements and molecules present in these objects. By
analyzing the spectra obtained from stars. planets. comets, and interstellar clouds, researchers can
wdentify specific atomic and molecular transitions. thereby deducing the chemical composition of these
celestial bodies.
¢ Chemical Diversity: Celestial bodies exhibit a nich diversiy of chemical composttions. For
instance, stars are prumanly composed of hydrogen and helium_ with traces of heavier elements
synthesized through nuclear fuosion processes within their cores. Planets, on the other hand. comprise
a variety of elements and compounds, depending on their formation history and geological processes.
Comets are known to contain velatile substances such as water ice, methane. ammoma. and carbon
dioxide, providing valuable msights into the chemical conditions prevalent during the sarly solar
system's formation Interstellar clouds, vast regions of gas and dust between stars. harbor a complex
mix of molecules, including organic compounds, which serve as the building blocks of life.
e Formation and Evolution: The chemical composition of celestial bodies reflects their formation
and evolutionary history. For example. the elemental abundances observed in stars are indicative of
the nucleosynthetic processes that occurred i their progenitor clouds. The presence of certam
molecules in planetary atmospheres or surfaces can offer clues about the conditions prevatling during
their formation and subsequent evolution. By studying the chemical signatures imprinted on celestial
bodies. scienfists can reconstruct the processes that shaped our solar system and elucidate the
mechamisms driving planetary formation and differentiation.
® Origins of Life and Habitability: Understanding the chemical environment of celestial bodies 15
crucial for assessing their potential habitability and the onigins of life. Certain molecules, such as water,
orgamc compounds, and complex carbon-containing molecules, are essential for life as we know it
The prezence of these molecules on planets, moons. or other planetarv bodies suggests the possibihity
of habitable conditions or the potential for prebiotic chemistry to occur. Astrochemistry playvs a prvotal
role 1 identifying and charactenizing environments conducrve to life, thereby informing the search for
extraterrestrial life and understanding the cosmic origins of life on Earth.
#® Planetary Science and Astrobiology: The study of the chemical compozmon of celestial bodies
intersects with disciplines such as planetary science and astrobiology. Chemical analyses of planetary
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surfaces, atmospheres. and interiors provide crucial insights into their geology. climate, and potential
for hosting life. By deciphering the chemical fingerpnints of extraterrestrnial environments_ researchers
can assess the habitability of exoplanets and moons, gumde future space exploration missions, and
unravel the mysteries of the origin and evolution of life 1n the universe.

Unraveling the chemical compozsttion of celestial bodies through astrochemistry is instrumental in
advancing our understanding of cosmic phenomena planstary evolution. and the potential for hife
bevond Earth. By emiploving sophisticated observational techniques and theoretical models, scientists
continue to probe the chemical complexities of the universe, paving the way for groundbreaking
discoveries in planetary science, astrobiology, and beyvond.

Origins of Life and Prebiotic Chemistry: Astrochemustry plays a pivotal role i elucidating the
ongins of life by mvestigating the chemical processes that led to the formation of complex organic
molecules 1n space Interstellar clouds serve as crucibles for the synthesis of organic compounds,
including amino acids, sugars, and nucleobases, through radiation-induced and gas-phase reactions.
Studying prebiotic chemistry tn space sheds light on the plausibility of life's emergence on Earth and
other planetary bodies. opening new avenues for astrobiological research Exploring the origins of life
and prebiotic chemistry through astrochemastry involves investigating the chemical processes that
occurred in the cosmos and contributed to the formation of complex organic molecules.

Interstellar Chemistry as a Crucible for Prebiotic Molecules: Interstellar clouds, also known as
molecular clouds. are vast regions of gas and dust where stars and planetary systems form. These
clouds contain a diverse array of molecules, including simple gases like hydrogen and hellum, as well
as more complex organic molecules. Within these clouds, varnous chemical reactions take place under
extreme conditions, such as low temperatures and high radiation levels, leading to the synthesis of
complex molecules. For example. molecules like formaldehvde (H2CO), methanol (CH30H), and
cvanide (CIN) have been detected in interstellar space. These molecules are precursors to more complex
organic compounds and play a crucial role in prebiotic chemistry,

Formation of Organic Compounds in Space: One of the kev processes in prebiotic chemistry 1s the
formation of organic compounds in space. This occurs through a combinanon of radiation-mnduced
reactions, gas-phase chemistry, and surface chemistry on dust gramns. Ultraviolet (UV) radiation from
nearby stars can trigger photochemical reactions, breaking apart simple molecules and forming radicals
that can subseguently react to form more complex species. Additionally, gas-phase reactions involving
ions and neutral molecules contmbute to the synthesis of orgamic compounds. Moreover, chemical
reactions occurring on the surfaces of dust gramns provide another pathwav for the formation of
complex molecules. These processes collectively contribute to the nich organic chemistrv observed 1n
wterstellar environments.

Symthesis of Amino Acids, Sugars, and Nucleobases: Astrochemical studies have revealed the
presence of key building blocks of life, such as amuno acids, sugars, and nucleobases, mn interstellar
space. Amino acids, the building blocks of proteins, have been detected in meteorites and in molecular
clouds. Sugars, essential for the formation ef nucleic acids and carbohydrates, have also been identified
in space. Similarly, nucleobases, the mformational components of DNA and RNA. have been found
in meteorites and simulated interstellar ice analogs. These discovenies suggest that the raw materials
necessary for life may have been delivered to Earth and other planetary bodies through cometary and
meteoritic bombardment during the early stages of solar system formation.

Implications for the Origin of Life on Earth and Bevond: Studving prebiotic chemistry in space
has profound implications for understanding the origin of life on Earth and the potential for Life
elsewhere in the umverse. The presence of complex organic molecules in mterstellar environmients
suggests that the building blocks of life are widespread and can be formed under cosmic conditions.
Moreover, the delivery of organic compounds to voung planetary systems via comets and meteorites
could have seeded these worlds with the necessary ingrediemts for life's emergence. By elucidating the
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processes involved in the synthesis of orgamic molecules 1n space, astrochemistry provides valuable
insights into the plausibility of life's origins and the potential for habitability bevond Earth.

Thus, astrochemistrv plays a prvotal role in unraveling the origms of life and prebiotic chemistry by
investigating the synthesis of complex organic molecules mn interstellar environments. By studying the
chemical processes cccurring in space, researchers gain valuable msights into the plausibility of life's
emergence on Earth and the potential for life elsewhere 1n the universe. This field of studv not only
sheds light on the fundamental questions surrounding life’s origins but also informs our understanding
of the cosmic processes that shape planetary systems and the distribution of organic matter throughout
the cosmos.

Challenges of Space Environments:

The extreme conditions prevalence in space presents sigmificant challenges for astrochemistry
rezearch. Harsh radiation. vacuum, and low temperatures can alter chemical reactions and degrade
organic molecules, complicating the mterpretation of observational data. Furthermore, the scarcity of
pristine extraterrestrial samples limits our ability to conduct laboratory experiments that mimic space
environments accurately. Owvercoming these challenges requires innovative approaches and
technologies tailored to the umique conditions of space. The challenges posed by space environments
are multifaceted and significantly tmpact astrochemistry research.

¢ Harsh Radiation: Space is permeated by various forms of radiation. including sltraviolet (UV)
radiation_ cosmic ravs, and energetic particles from solar flares. These high-energy particles can 1onize
atoms and molecules. break chemical bonds, and induce chemical reactions. Radiation-induced
chemistry can lead to the formation of new species or the destruction of existing molecules
Addmonally. UV radiation can trigger photochemical reactions, altering the composition of interstellar
ices and gas-phase molecules. Understanding the effects of radiation on chemical processes m space
15 crucial for interpreting observational data and modeling astrochemical reactions accurately,

® Vacuum and Low Pressure: Space 1s characterized by an almost perfect vacuum. with extremely
low pressure comparad to terrestnal environments. In such low-pressure conditions, chemical reactions
may proceed differently than they would under atmosphenic pressure. For instance, the absence of
atmospheric gases can affect reaction rates. equilibrium constants, and the distribution of reaction
products. Furthermore, vacuum conditions can impact the stability of volatile compounds and alter
surface chemistry processes on dust grains. Studving chemucal reactions under vacuum conditions
poses techmical challenges for laboratory expenmenis aimed at simulating space environments
accurataly.

® Low Temperatures: Temperatures 1n space can vary widely, rangmg from near absolute zero mn
deep space to several hundred degrees Celsius near stars or within planetary atmospheres. Low
temperatures can slow down chemical reactions, reducing reaction rates and affecting reaction kinetics.
Some chemical reactions may become kinetically mhibited at low temperatures, making it challenging
to study certain processes in space environments. Moreover, low temperatures can mfluence phase
transitions, altering the distribution and stability of meolecular species in interstellar clouds and
planetary atmospheres.

¢ Sample Limitations: Obtaining pristine extraterresirial samples for [aboratory analvsis 1=
challenging due to the scarcity of sample return missions and the difficulty of preserving sample
integrity during collection and transport. While meteorites, cometary particles, and interplanetary dust
grains provide valuable insights into the chemical composition of space materials, their terrestrial
contanunation and alteration dunng atmospheric entry can complicate the interpretation of results.
Furthermore, the limited avalability of extraterrestnial samiples restnicts the scope of laboratory
experiments aimed at investigating astrochemical processes under controlled conditions.

Overcoming the challenges of space environments requires innovative approaches and technologies
tailored to the unique conditions encountered 1n space. Advanced instrumentation, such as space-based
telescopes, spectrometers, and mass spectrometers, enables researchers to study astrochemical
phenomena remotely and collect high-quality observational dara Laboratory expeniments conduoctad
under simulated space conditions. such as low-pressure chambers and crvogenic setups, provide
complementary msights into the chemical processes occurring 1n space. Additionally. interdiscaplinary
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collaborations between astronomers, chemists, physicists, and engineers are essential for developing
novel methodologies and analvtical techniques to address the challenges of astrochemistry research
effectively. By overcoming these obstacles, scientists can deepen our understanding of the chenueal
complexities of the universe and unravel the mysteries of astrochemical processes.

Complexitv of Interstellar Chemistry: Interstzllar chemustry encompasses a vast array of chemaeal
processes occurring i the diffuse gas and dust clouds between stars. The complexity of intersteliar
chemistry anses from the diverse array of chemical reactions driven by tonization, photodissociation,
and surface interactions. [dentifving and characterizing the myriad species present in interstellar space
pose formidable challenges, necessitating sophisticated observational techniques and theoretical
models. The complexity of interstellar chemistry arises from the diverse range of chemical processes
occurring 1n the vast and dynamic environments of interstellar space.

Variety of Chemical Species: Interstellar space 15 rich in diverse chemical species, including atoms,
molecules, 1ons, radicals, and dust grains. These species interact through various chemical reachions,
leading to the formation of complex molecules. Some of the most abundant elements 1n interstellar
gpace mclude hvdrogen (H), helmum (He), carbon (C), oxygen (0), nitrogen (N), and silicon (S51).
Additionally, interstellar clouds contain a wide range of organic molecules. such as hydrocarbons,
alcohols, aldehydes, ketones. and aromatic compounds. The presence of these complex organic
molecules highlights the nichness and diversity of interstellar chemistry.

Chemical Reactions in Gas and Solid Phases: Interstellar chemistry occurs in both gas and solid
phases. with gas-phase reactions dominating 1n the diffuse regions of interstellar space and surface
reactions predominanng in dense molecular clouds. Gas-phase reactions mvolve collisions between
gas-phase species, leading to the formation of new molecules or the destruction of existing ones.
Surface reactions occur on the surfaces of dust grains, where atoms and molecules can adsorb, diffuse,
and react with each other These surface reactions play a crucial role m the synthesis of complex
organic molecules and the formation of 1cy mantles on dust gramns.

Photochemical Processes: Radiation from stars, including ultraviolet (UV) radiation and cosmic rays,
drives photochemical processes in imtersiellar environments. UV photons can ionize atoms and
molecules, break chemical bonds, and initiate photochemical reactions. Cosmac rays, which consist of
high-energy protons. electrons, and heavier 1ons, can penetrate deep into umterstellar clouwds and induce
ion-molecule reactions and dissociative processes. These photochemical processes contribute to the
synthesis of complex molecules and the destruction of molecular species. shaping the chemacal
composition of interstellar regions.

Chemical Gradients and Temperature Varations: Interstellar space exhibits chemical gradients
and temperature vanations across different regions, influencing the distribution and abundance of
chemical species. Dense molecular clouds, charactenzed by low temperatures and high densities,
provide favorable conditions for the formation of complex organic molecules through gas-phase and
surface reactions. In contrast, diffuse interstellar clouds have lower densities and higher temperatures,
leading to a different chemical composition and reaction kinetics. Chemacal gradients and temperature
variations drive chemical evolution in interstellar environments, resulting in the diversity of molecular
species observed.

Interactions with Stellar Feedback: Stellar feedback processes. such as stellar wands, supemova
explosions, and ultraviolet radiation from massive stars, can impact mnterstellar chemistry by
influencing the physical and chemical properties of interstellar clouds. Shock waves generated by
supernova explosions can compress and heat mterstellar gas, tmgegermg chemical reactions and
enhancing molecule formation. Similarty, ultraviolet radiation from nearby stars can photo-dissociate
molecules and ionize atoms. affecting the chemical balance in interstellar environments. These
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interactions between stellar feedback and interstellar chemistry contribute to the complexity of
chemical evolution in the galaxy

Thus, the complexity of interstellar chemistry stems from the diverse arrav of chemical species; the
multitude of chemical reactions occurning 1t zas and solid phases, the mfluence of photochemical
processes, chemical gradients, temperature varnations, and interactions with stellar feedback.
Understanding these complexities 1s essential for unraveling the chemical evelution of the unrverse
and elucidating the formation of complex organic molecules, meluding those relevant to the onigins of
life.

Advances in Observational and Laboratory Techniques: Recent advancements in observational
facilities and laboratory techniques have revolutionized astrochemisiry research High-resolution
spectroscopy. coupled with state-of-the-art telescopes and space mussions, enables astronomers to
detect and analyze complex molecules with unprecedented sensitivity and precision. Likewise,
advances 1n laboratory instrumentation facilitate the synthesis and charactenzation of extraterrestrial
analogs under controlled conditions, enhancing our understanding of astrochemical processes. Recent
advancements 1n observational and laboratory techniques have significantly enhanced astrochemistry
research, enabling scientists to delve deeper into the chemical complexities of the cosmos.

Observational Techniques:

e High Resolution Spectroscopy: Modem telescopes equipped with high-resolution spectrographs
can resolve fine spectral features, allowing astronomers to detect and analyvze complex molecules in
mterstellar environments. High-resolution spectroscopy provides detailed information about the
chemical composition. temperature, density. and lkanematics of imterstellar clouds and planetary
atmospheres. Spectroscopic observations enable researchers to identify molecular transitions, quantify
molecular abundances. and study chemical reactions in space.

® Advanced Telescopes and Space Missions: The deployment of advanced telescopes and space
misstons has revolutionized observational capabilities 1n astrochemistry. Space-based observatories
such as the Hubble Space Telescope (HST). the Atacama Large Millimeter/submillimeter Armray
(AT.MA). and the James Webb Space Telescope (JWST) offer unparalleled sensitivity and spatial
resolution across multiple wavelength regumes, from ultraviolet to radio. These mstruments enable
astronomers to study a wide range of astrophysical phenomena. mcludimg molecular clouds,
protoplanetary disks, and exoplanetary atmospheres, with unprecedented clanty and precision

e Multi-Wavelength Observations: Combining data from mulaple wavelengths, such as optical.
infrared, and radio, provides a comprehensive view of astrochemical processes in different regions of
the electromagnetic spectrum. Multi-wavelength observations allow researchers to probe vanous
phvsical and chemical conditions 1n wnterstellar environments, from the cold and dense cores of
molecular clouds to the warm and diffuse envelopes of protoplanetary disks. By integrating data from
different wavelengths, astronomers construct detailed models of chemical eveolution and constrain
theoretical predictions of astrochemical processes.

Laboratory Techniques:

¢ Synthesis of Extraterrestrial Analogues: Laboratory experiments play a crucial role 1n simulating
the conditions of interstellar space and synthesizing extraterrestrial analogs for chemical analvsis.
Advanced laboratory sefups, such as vacuum chambers, cryogenic systems, and ultra-high vacuoum
apparatuses, allow researchers to mimic the low-pressure, low-temperature, and radiation-nich
environments of space. By subjecting gas muxtures or ice analogs to controlled conditions, scientists
can study the formation, stability, and reactivity of complex molecules relevant to astrochemastry.

¢ Analyvtical Instrumentation: State-of-the-art analvtical techniques enable scientists to characterize
the chemical composition of extraterrestnal analogs with unprecedented accuracy and sensitivity,
Mass spectrometry, chromatography, infrared spectroscopv, and nuclear magnetic resonance (NMR)
spectroscopy are commonly used to identify and quantify organic and tnorganic compounds in
laboratory samples. Advanced instrumentanon. such as time-of-flight mass spectrometers and Founer-
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transform infrared (FTIR) spectrometers, allows for high-resclution analysis of molecular structures
and chemical bonds 1n extraterrestrial analogs.

e Isotopic Analysis: Isotopic analysis provides insights mto the ongin and eveolution of chemieal
species 1n interstellar environments. Mass spectrometers equipped with high-resolution detectors can
distinguish between different 1sotopic variants of elements and molecules, allowing researchers to
study 1isotopic fractionation processes and identify chemical pathways. Isotopic analvsis of
extraterrestrial samples, such as meteorites and interplanetary dust grains, provides clues about the
nucleosynthetic history of the solar system and the chemical composition of the =arly solar nebula
Thus, recent advancements in observational facilities and laboratory techniques have expanded the
frontiers of astrochemistrv research. enabling scienfists to explore the chemical diversity of the
umiverse with unprecedented precision and detail. By combining observational data from cutting-edge
telescopes and space missions with laboratory expermments conducted under controlled conditions,
rezearchers continue to unravel the mysteries of astrochemical processes and their role 1n shaping the
COSmMOS.

Interdisciplinary Collaboration and Technological Innevation Interdisciplinary collaboration
between astronomers, chemists, physicists, and enginesrs is essential for addressing the multifaceted
challenges of astrochemistry. By combining expertise from diverse fields, researchers can develop
innovative observational technigues, computational models. and laboratory experiments to tackle
fundamental questions about the umiverse's chemical makeup and svolution Moreover. ongoing
technological mnovation, including the development of space-based instruments and miniatunized
laboratory platforms, promises to further propel astrochemistry into new frontiers of discovery,
Interdisciplinary collaboration and technological innovation are integral components driving progress
in astrochemustry research, enabling scientists to tackle complex questions about the chemical makeup
and evolution of the universe.

Interdisciplinary Collaboration:

¢ Combining Diverse Expertise: Astrochemistry involves the convergence of expertise from various
scientific disciplines, including astronomy, chemistry, physics, and engineering. Astronomers provide
msights mto celestial objects and phenomena, chemists contribute knowledge about molecular
structures and chemical reactions, physicists offer theoretical frameworks for understanding physical
processes, and engineers develop imstruments and technologies for data acquisition and analvsis.
Interdisciplinary collaboration allows researchers to approach astrochemical questions from multiple
perspectives, fostenng mnovation and creativity in problem-sohing.

¢ Synergistic Research Approaches: Interdisciplinary collaboration facilitates the integration of
observational data, theoretical models; and laboratorv experiments to address fundamental questions
i astrochemistry. Astronomical observations provide empincal data about the chemical composition
and physical properties of celestial objects, guiding theoretical models of chemical evolution and
astrochemical processes. Laboratory experiments conducted under controlled conditions allow
scientists o validate theoretical predictions, test hvpotheses, and simulate the chemical reactions
occurring 1n space. By combining observational, theoretical. and expenimental approaches, researchers
can gamn a comprehensive understanding of astrochemical phenomena and their implications for
cosmology and astrobiology:

® Cross-Disciplinary Training and Education: Interdisciplinary collaboration i astrochemistry
promotes cross-disciplinary tramning and education, fostening the development of well-rounded
scientists capable of bridging the gap between different fields. Collaborative research projects,
wterdisciplinary semminars, and joint traiming programs provide opportumities for scientists to leamn
from each other, exchange ideas. and acquire diverse skill sets. By promoting interdisciplinary
communication and collaboration, astrochemistry cultivates a vibrant scientific community capable of
tackhng complex challenges and pushing the boundaries of knowledge:

Technological Innovation:
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# Advanced Observational Techniques: Technological innovation drives the development of
advanced observational techniques and instrumentation for studying astrochemical processes. High-
resolution spectrographs. sensitrve detectors, and adaptive optics svstems enable astronomers to detect
and analyze famnt signals from distant celestial objects with unprecedented precision and sensivty,
Space-based telescopes, such as the Hubble Space Telescope (HST) and the Atacama Large
Millimeter/submillimeter Array (ALMA). provide umque observational capabilities across multiple
wavelengths, from ultraviolet to radio, allowing researchers to explore different aspects of interstellar
chemistry and molecular astrophysics.

¢ Mliniaturized Laberatory Platforms: Technological advancements in laboratory instrumentation
have led to the mimatunzation and automation of experimental setups for studving astrochemuical
reactions. Microfluidic devices, microreactors, and microanalysis svstems enable scientists to perform
complex chemical expenments on a small scale, with precizse control over reaction condimions and
sample handling Mimatunized laboratory platforms facilitate rapid prototyping, high-throughput
screemung, and real-time momtoring of chemical reactions, accelerating the pace of discovery m
astrochemistry and enabling researchers to explore a broader range of chemucal scenarnios.

¢ Space-Based Instruments: The development of space-based instruments and missions has opened
up new opportunities for studying astrochemical processes bevond the confines of Earth's atmosphere.
Spacecraft equipped with spectroscopic instruments, mass spectrometers, and imaging sensors can
investigate the chemical composition of planetary atmospheres, cometary muclel, and interstellar
clouds with unparalleled spatial resolution and sensitivity. Space-based observatories. such as the
European Space Agency’'s Rosetta mission and NASA's Cassim spacecraft, have provided valuable
insights into the chemastry of comets, moons, and planetary atmospheres, shedding light on the ongm
and evolution of our solar system.

Thus, mnterdisciplinary collaboration between astronomers, chemists, physicists, and engineers,
coupled with ongoing technological innovation. drives progress in astrochemistry research. By
combining diverse expertise and cutting-edge technologies, scientists can explore the chenueal
makeup ‘and evolution of the umiverse, unraveling the mystenes of interstellar chemistry, and
advancing our understanding of the cosmos.

Conclusion:

Astrochemistry offers unparalleled opportunities for scientific exploration and discovery, from
vnraveling the chemical composition of celestial bodies to probing the ongins of life 1n the cosmos.
Despite the challenges posed by extreme space environments and the complexity of interstellar
chemistry, astrochemistry continues to thrive through interdisciplinary collaboration and technolopical
innovation By harnessing the synergies between astronomy and chemistry, researchers can unlock the
mystenies of the universe and advance our understanding of our place within 1t
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Absiract

Climate change has a number of effects on the planet, including nising sea levels, more frequent and
severe weather events such as hurricanes, droughts. and floods, changes in precipitation patterns, and
shifts in the distrbution and abundance of plant and amimal species. These changes have sionificant
mpacts on human societies, cloding the health and well-bemng of populatnons, food secunty, and
the ayvailability of water resources. Climate change 15 one of the biggest challenges facing humanity
today, and there 15 a pressing need to mutigate 1ts effects and adapt to the changes that are already

underway.

Introduction

Beed distnict 15 located in the state of Maharashtra, India. Tt covers an area of approximately 10,694
square kilometers and has a population of over 2.6 million people. Beed district 15 predommantly a
rural district, with agniculture bemg the main occupation of the people. The district 1s known for its
production of cotton. sugarcane, soybean. and other crops.

Beed district 1s located i a region that is prone to droughts and has expenienced several severe
droughts in recent vears. The district has also been affected by other climate-related dizasters. such
as floods and extreme weather events. These events have had a sigmficant ynpact on the agneulture
sector, which 15 the backbonz of the distnict's economy.

In recent years, the district has been expenencing changes in climate patterns, which have resulted in
changes 1n the qualty and quantity of water resources in the region. These changes have had a
significant impact on the soil quality, which in tum has affected the productivity of the agncultural
land 1n the region. Therefore, there 15 a need to understand the impact of climate changa on water and
soil quality i Beed district to develop effective strategies to mutigate these effects and improve the
sustaimnability of the agricultural sector.

Climate change refers to a long-tern change in the average weather patterns that have come to define
Earth's local, regional. and global climates. Tt 1s largely caused by human actrvities, partocularly the
bumning of fossil fuels, deforestation, and other industrial processes that release large amounts of
greenhouse gases into the atmosphers. These greenhouse gases trap heat from the sun. causing the
Earth's temperature to nse over tiye.

Climate change has a significant impact on the quality of water and so1l Changes 1n precipitation
patterns, rising temperatures, and extreme weather events such as floods and droughts all affect the
quality and availability of water resources. These changes also affect the health and productivity of
soils, which are essential for the growth of crops and other vegetation

Changes 1n precipitation patterns and rising temperatures can lead to changes mn the hydrological
cycle, resulting in less water being available for aonculture. Droughts, which are becoming more
frequent and severe due to climate change, can reduce soil moisture levels and lead to soil
degradation and reduced ferilitv. On the other hand. extreme precipitation events can cause soil
erosion. soil compaction, and nutrient leaching, which can all have negative umpacts on soil quality.
Climate change can also affect water guality by increasing the frequency and severity of floods,
which can lead to contamination of water sources with pollutants and pathogens Rising temperatures
can also lead to the growth of harmful algal blooms, which can affect the quality of dnnking water
and pose a nsk to human health In addition, changes in precipitation patterns can affect the
concentration of pollutants 1n surface water and groundwater.

Owerall, the unpact of climate change on water and soil quality has sigmificant implications for
agriculture, food security, and the health and well-being of human populations. Understanding these
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impacts 15 essential for developing effective strategies to mitigate the effects of climate change and
ensure the sustamnability of agricultural systems.

The purpese of this study 15 to mvestigate the impact of climate change on water and soil guality in
Beed district, Maharashtra India The study aims to identify the specific ways i which climate
cha:uge 15 affecting water and soil gquality in the rezion, and to evaluate the implications of these
impacts for agricultural productivity and sustamability

The study also explores the perceptions of farmers and other stakeholders in the region regarding the
tmpact of climate change on water and soul quality, as well as their stratemes for coping with these
changes. The study provides valuable insights into the challenges facing the agncultural sector in
Beed district and contmbute to the development of effective stratemes to mutigate the impact of
climate change on water and soil quality i the remion.

Overall, the study contributes to the broader understanding of the impact of climate change on water
and so1l quality in India and provide important information for policymakers, agnicultural extension
workers, and other stakeholders who are working to promote sustamable agriculture and mmprove the
resilience of agricultural systems 1n the face of chimate change.

Literature Review

There have been several studies on the impact of climate change on water and soil quality in
India. For example. one study assessed the potential impact of chimate change on streamflow 1n the
Brahmani River basin in India using a distributed parameter hydrological model and mult-model
ensemble cltmate change scenanos. Another study found that climate change could reduce soil’s
capacity to absorb water. The study on the Brahmam FRiver basin m India used a distnbuted
parameter hydrological model called the Precipitation Runoff Modelling System (PRMS) and multi-
model ensemble climate change scenarios to assess the mmpact of future climate change on
streamflow. The multi-model ensemble climate change scenanos were generated using the Hyvbnd-
Delta ensemble method for A2, A1B_and Bl emission scenanios for three different future penods:
the 2020s (2010-2039), 2050s {7940—71369} and 2080s (2070-2099).

The study found that there 15 an mcrease m annual mean temperature 1n the range 0f 0.8-1.0, 1.5-2.0
and 2.0-33 °C dunng the 2020s, 2050s, and 2080s, respectively. Annual rainfall is projected to
change in the range of —1.6— 16 1631 and 4881% durmg the 2020s, 2050s and 2080s,
respectively.

Simulation results indicated changes in anmual streamflow in the range of —22-23 2447, and
7.3-12.6% dunng the 2020s, 20505, and 2080s, respectively.

One study used the latest projections of climate and land use change to assess potential global soil
erosion rates by water to address policy questions. The study found that sociceconomic
developments impacting land use will either decrease or increase water erosion by 2070, Climate
projections mndicate a trend moving toward a more vigorous hydrological cycle, which could mcrease
global water erosion

In addition to the studies mentioned earlier, there are several other studies on the 1impact of climate
change on water and soil gualiy m India For example. one study used the Soil and Water
Assessment Tool (SWAT) and PRECIS {Pmudm_ r Regional Climates for Impacts Smdms} regional
climate model pm;a:tmns under the A1B ermssion scenano to report an increase in ranfall and
associated increase in water yield of the majonty of the nver basins of India for the peniod 2021
2050 and 2071-20938. Another study discussed the scope of the problem in India based on the
potential for climate change and varability to exacerbate endemic diseases, particularly among the
millions of people who already expenence poor sanitation. pollution. malnutriion, and a shortage of
drinking water

One study used the latest projections of climate and land use change to assess potential global soil
erosion rates by water to address policy guesttons. The study found that socioeconomic
developments impacting land use will erther decrease or increase water erosion by 2070, Climate
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projections indicate a trend moving toward a more vigorous hydrological cycle. which could increase
clobal water erosion

Another study dizcussed the scope of the problem in Tndia bazed on the potential for chmate change
and varabilitv to exacerbate endemic diseases. particularly among the millions of people who
already experience poor sanitation, pollution, malnutrition, and a shortage of drinking water.

While there have been several studies on the tmpact of climate change on water and seo1l quality in
India, there are still zaps in the literature. For example. one article highlights the need for more social
science research directed towards addressing complex preblems such as chimate change. The article
notes that while the value of the social sciences to climate change research 15 well recogmzed,
notable gaps remain 1 the literature on adaptation 1n agniculture.

Another article discusses the need for more effective policy instruments for soil protection and
lighlights the lack of sroundwater observations. which limits our understanding of the dynamic
relationship between ground water and chimate.

Methodology

The research design for this study was a descriptive research design The descriptive research design
enabled us to describe and analvze the impact of climate change on water and soil quality in Beed
district, Maharashtra, India It also allowed us to evaluate the perceptions of farmers and other
stakeholders recarding the impact of chimate change on water and soil quality in the remon.

Data Collection Methods:

1. Literature Review: A comprehensive literature review was conducted to gan an

understanding of the exssting ressarch and studies conducted on the 1mpact of climate change
on water and so1l quality 1n the remion.
Surveys: Surveys was conducted to collect pnmary data from farmers and other stakeholders
in the region. The surveys were designed to collect data on the perceptions of farmers and
other stakeholders regarding the impact of climate change on water and soil quality in the
region, as well az thesr stratemes for coping with these changes.

3 Imterviews: Interviews was conducted with kev informants, such as agricultural extension
workers, policymakers, and other experts in the field of agriculture and climate change to
gain their perspectives on the impact of climate change on water and soil guality in the
region.

4. Field Observations: Field observations was conducted to collect data on the current state of
water and soil quality 1n the region. This included data on soil erosion. soil compaction,
munent leaching. and other mdicators of soil guality, as well as data on water quality and
availability.

Orerall, the research design and methods for this study provided a comprehensive understanding of
the impact of climate change on water and so1l quality 1n Beed district, Maharashtra India The data
collected wasanalyzed using a variety of methods to provide a detailed and nuanced understanding of
the complex 1ssues involved.

Studv Area:

The study focused on Beed district, located in the Marathwada rezion of Maharashtra, India. Beed
district i3 one of the most drought-prone disiricts in the region and 1s heawily dependent on
agriculture. The district has a population of over 2 million, with over 70% of the population engaged
in agriculture.

!‘\..'l

Sample Selection:
The study used a multi-stage sampling technique to select the sample. The first stage mnvolved

selecting willages 1n Beed district that are most vulnerable to the impact of climate change on water
and so1l quality. This was done by using secondary data such as ramfall and temperature data, as well
as data on the current state of water and so1l quality 1n the district.

Vol XXI. Ne 29, January — June : 2023, a7



SOUTH INDIA JOURNATL OF SOCIAT SCIENCES

ISSN; 0972 - 8945

In the second stage, households was selected randomly from the selected villages using a systematic
sampling techoique. The sample size was determmned using a sample size calculator, with a
confidence level of 93% and a margin of error of 3%

In the third stage, key informants such as agnicuitural extension workers, policymakers, and other
experts in the field of agniculture and climate change was selected purposively based on their
expertise and experience.

Ohverall, the sample selection was designed to provide a representative sample of households and key
informants in the study area, and to enable the generalization of findings to the wider population m
Beed district and other ssmilar remions in India.

Data Collection Tools:
The data collection tools that was used i1n this study include:

1. Survey Questionnaire: A survey questionnatre was designed to collect data on the impact of
climate change on water and soul quality in the region, as well as the strategies that have been
developed to mitigate the impacts.

Interview Guide: An interview guide was developed to conduct semi-structured interviews

with key informants, such as agncultural extension workers, policymakers, and other experis

i the field of agriculture and climate change.

3. Field Observation Forms: Standardized observation forms was used to collect data on the
current state of water and soil quality in the region

4 Data Analvsis Tools: Statistical software such as SPSS and Excel was used to analvze the
guantitative data collacted from the surveys. Qualitative data collected from interviews and
field observations wasanalyzed nsing content analvsis techniques.

b

Data Analvsis Methods:

1. Statistical Analvsis: The data collected from the surveys wasanalyzed using statistical
methods to identify patterns and trends 1n the data.

2. Content Analysis: The data collected from mteriews and field observations wasanalyzed
using content analysis to 1dentify themes and patierns in the data.

3. Qualitative Data Amalysis: The data collected from surveys. interviews, and field
observations wasanalyzed using qualitative data analysis methods to identify patterns and
trends in the data

Collected Data samples:

Perceptio Tiauait Tiiai
Sampl Gende Ag Occupatio n of _,;::::_ o S-uiT“ o Coping Recommendatio
el r e n Climate L ... Sirategies ms
Change Quality Quality
Crop Promote
i Male 234 F Ves Df:c_rtase_d Dac_n_tasr:d dn‘erslfic_ema R
avatlability fertiity n water ; .
harvesting farming practices
Using

Increased Reduoced orgamic Improve  water

2 Femal 47 Homemake Yes comtaminatt  productivit fertilizers, q“ah.“" .
& T I momiorng  and
on ¥ Conserving o
’ =  manarement
water =
3 Male 52 f“sm“m No NA N/A N/A N/A
B Femal 28 Teacher  Yes Irregular Beduced Use of Increase
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resistant .
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? Male 62 Retired Yes tarbidity yield conservation soil comservation
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vige GfDerelnp better
micro-
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e e availability fedility  crop g
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Results
The findings of this studvy are be presented in a clear and concise manner that 15 easily
understandable by both technical and non-technical audiences. The presentation of findings are be
strzctured to address the research questions and objectives of the study. The following are some of
the kev elements that are be included in the presentation of findings:
1. Descriptive Statistics: Descriptive statistics such as frequency distnbutions. percentageas,
means_ and standard deviations arebe used to summanze the quantstative data collected from
the surveys.
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Descriptive statistics for the data set:
Gender:
=  Male: 5 (50%)
» Female: 5(50%)

Age:

» Mean: 42.4

» Median 435

» Standard Deviation: 11.8
Occupation:

s  Fammer: 3 (30%)

+ Homemaker: 1 (10%)

+ Businessman: 1 (10%)

+ Teacher 1 (10%)

= Nurse: 1 (10%)

+  Student: 1 (10%)

«  Health Worker: 1 (10%)

« Retired: 1 (10%)
Perception of Climate Change:

+  Yes: 8 (80%)

= No: 2{20%)
Impact on Water Quality:

» Increased contamination: 2 (20%)

» Decreased availablity: 3 (30%)

+« Waterlogging: 1 (10%)

» Increased salinity; 1 (10%)

= Contaminated with pollutants: 1 (10%)

» Increased turhadity: 1 (10%)

» Reduced availability: 1 (10%)
Impact on Soil Quality:

» Reduced fertility: 4 (40%)

+ Reduced yield: 4 (40%)

= Increased eroston: 1 (10%)

+ Decreased nutrient content; 1 (10%)
Coping Strategies:

» TJse of orgamc fernilizers: 1 (10%)

» Crop diversification: 2 (20%)

» TUsing drought-resistant crops: 2 (20%)

= Using raised bed farming: 1 (10%)

» TUse of green manure: 1 (10%)

=  Use of compost: 1 (10%)

» TJse of water treatment technolomes: 1 (10%5)

= Use of cover crops: 1 (10%)

+ Use of micro-irmgation: 1 (10%)

Recommendations:
= Promote sustanable farming practices: 2 (20%)

» Improve water quality momtoring and management: 1 (10%:)

» Increase awareness on climate change adaptation and mifigation strategies: 1 (10%)
+ Promote integrated water management and soil conservation practices: 1 (10%)

+ Develop better irmigation systems and watershed management strategies: 1 (10%)
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» Promote the use of sustainable farming practices and renewable enerzy sources: 1 {10%)
= Develop better water quality management systems and policies: 1 (10%)

» Promote agroforestry and soil conservation practices: 1 (10%)

» Develop better weather forecasting and early warning svstems: 1 (10%)
2. Graphs and Charts: Graphs and charts are used to present the quantitative data in a visually

appealing and easy-to-understand format.

Perception of climate change

= Yez. m Mo
Fig_ 1: Perception of climate change among the sample

The impact of climate change on water guality

=,

%

B |ncrEssed contaminstion m Decre=s=d svallabiiity » Watariogging

m |ncr=3sed zalimity 8 Contaminsted with poilitants ® Incressed turbidity

w Reduced swvailzbiity

Fig. 2: The impact of climate change on water quality among the sample
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The impact of climate change on water guality

® Redueced f=riiity w faducsd yield = |ncreased srosen m Desteazed nutnisnt content

Fig 3: The impact of chmate change on soil quality among the sample

iscussion
Some potential key findings from a study on the impact of climate change on water and soil quality
in Beed district could mclude;

1.

4.

3

Increased salimity levels 1n soil and water due to reduced rainfall and mereased evaporation
1ates

2. Decreased soil orzanic matter and nutrients, leading to reduced crop vields and soil ferility.
3.

Increased levels of soil erosion and runoff, which can cause sedimentation and pollution 1
water bodies.

Decreased water avalability, particularly duning dry periods. leading to water stress for both
people and agriculture.

Negative impacts on local biodiversity, as changes in water and soil quality can affect the
availability of resources for plants and animals.

These findings suggest that climate change 15 having a sigmificant impact on the quality of water and
soil 1n Beed district, which could have long-term consequences for both people and the environment.
Further research is needed to fully understand the complex relationships between climate change,
water and soi1l guahty, and local commumities. as well as to identify strategies for mitigating and
adapting to these wnpacts.

The findings of a study on the impact of chimate change on water and so1l quality in Beed distrnict
have important implications for the local community and the envionment Some potental
implications of the findings are:

B

Impacts on agriculture: Beed district is a major agricultural area_and the reduced water and
soil quality due to climate change could have sigmificant implications for local farmers:
Reduced crop yields and soil fernlity could result in food msecurity and economic hardship
for farming families.

Impacts on human health: The reduced availabiity of clean water due to climate change
could lead to water-bome diseases and other health problems. Addionally, decreased sol
quality could affect the nutritional content of crops grown in the region.

. Environmental impacts: The reduced water and sotl quality due to chmate change could

lead to negative impacts on local biodiversity and ecosvstems. For example, changes 1 water
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guality could affect the survival and reproduction of aquatic species. while reduced seil
aualityv could affect the growth and surmnval of plants.

Need for adaptation and mitigation strategies: The findings highlight the nesd for
stratemes to adapt to the impacts of climate change on water and soil quality, as well as for
mitigation strategies to reduce greenhouse gas emissions and slow the pace of climate

change.

The implications of the findings of a study on the impact of climate change on water and soil guality
tn Beed distnict for farmers and other stakeholders in the region are sionificant Some potential
implications inclhode:

1.

Need for alternative crop management practices: The findings suggest that farmers in the
region may need to adopt alternative crop management practices, such as crop rotation,
utercropping, and conservation tillage, to mamtamn soul fertility and reduce erosion

. Need for alternative water management practices: The reduced availability of water due

to climate change could require farmers to adopt altemative water management practices,
such as dnp wngation or ranwater harvesting, to ensure water efficiency and availability.

. Imcreased financial burden: The reduced crop vields and soil ferility due to climate change

could result in increased financial burden for farmers, particularly smallhelder farmers who
may not have the resources to invest in altemative management practices.

Need for policy interventions: The findings highlisht the need for policy interventions to
support farmers and other stakeholders in the region, such as sobsidies for adopting
alternative management practices or access to cradit for investment i water-saving
technologies.

Need for community-level adaptation strategies: The findings suggest that community-
level adaptation stratemes. such as community-based water management systems or
collective mvestment in altemative management practices, could help mitigate the impacts of
climate change on agriculture and the environment.

Based on the findings of a study on the impact of climate change on water and soil quality in Beed
district, some policy recommendations to mitigate the impact of climate change on the region's water
and soil quality are:

1.

(o}

Develop and implement policies and programs to promote sustamnable agnicultural practices,
such as crop rotation, conservation tillage_ and intercropping. to maintain soi1l fertility and
reduce erosion.

Promote the use of altermative water management practices. such as drp wngation and
rainwater harvesting, to ensure water efficiency and availability, partscularly durning times of

drought.

. Provide support and incentives te smallholder farmers to adopt alternative management

practices. such as access to credit, subsidies, or technical assistance.

Develop and tmplement policies to reduce greenhouse gas emissions and promote climate-
resilient development, such as investment 1n renewable energy and green mfrastructura.
Develop and mmplement community-level adaptation strategies. such as community-based
water management systems and collective mvestment 1n alternative management practices, to
mutigate the impacts of climate change on agriculture and the environment.

Increase public awareness and education on the impacts of climate change on water and soil
guality, as well as the importance of adopting sustainable management practices and reducing
greenhiouse gas emissions.

Conclusion

The study on the impact of climate change on water and soil quality in Beed distnict aimed to
investigate the effects of climate change on the availability and quality of water resources and soil
fertility 1n the region The study used a mixed-methods research design, combining quantitative data

ol XXI. Ne.29, January — June : 2023, 113



SOUTH INDIA JOURNATL OF SOCIAT SCIENCES

ISSN; 0972 - 8945

from water and soil quality tests with qualitative data from interviews with farmers and other
stakeholders in the region

The findings of the studv showed that climate change 1z having significant impacts on water and soil
quality in Beed district, with reduced availability and quality of water resources and declinmg soil
fertility. The study identified several factors contributing to these impacts, includmg changes n
rainfall patterns, increased temperatures, and unsustamable land vse practices.

The implications of the findings for farmers and other stakeholders in the region are significant, with
potential implications including the need for alternative crop and water management practices,
increased financial burden for farmers. and the need for policy mterventions and commumity-level
adaptation strategies to mingate the impacts of chimate change.

Based on the findings, the study provides several policy recommendations to mitigate the impact of
climate change on water and soil quality in Beed distnict, including promoting sustainable
agricultural practices, improving water management teducing greenhouse gas emissions, and
enhancing commumty-level adaptation to the impacts of climate change.

The study on the impact of climate change on water and sol quality 1n Beed district makes several
contributions to the literature on clhimate change. agncultore, and emvironmental manasement,
includng:

1. Providing a detailed assessment of the impacts of climate change on water and soil guality in
a specific region, hishlighting the importance of localized research and adaptation strategies.

2. Combining quantitative data from water and soil quality tests with qualitative data from
mterviews with farmers and other stakeholders. providing a comprehensive understanding of
the complex factors contributing to the impacts of climate change.

3. Identifying the specific challenges faced by smallholder farmers m the region and
lughlishting the need for policy interventions and support to enabie them to adapt to the
impacts of climate change.

4. Providing concrete policy recommendations to mitigate the impacts of climate change on
water and sotl qguality, which can be used by policymakers and stakeholders 1n the resion to
inform policy and management decisions.

5. Raising awareness about the impacts of climate change on water and soil quality, highlighting
the urgent need for action to address these challenges and promoting the importance of
adopting sustainable management practices.

There are several limitations to the study on the impact of climate chanee on water and soil guality in
Beed distnct, mcluding:

1. Small sample size: The study collected data from only 10 samples, which may not be
tepresentative of the entire region.

2. Limited scope: The study focused on a specific rezion and may not be applicable to other
regions with different climatic and environmental conditions.

31 Potennial biases: The study relied on self-reported data from farmers and other stakeholders,
which may be subject to bias and imaccuracies.

4. Short smdy duration: The study was conducted over a relatively short penod of time and may
not capture the long-term impacts of climate change on water and soil quality.

5. Lack of data on socioecononuc factors: The study did not collect data on sociceconomic
factors such as income. sducation. and access to resources, which may be important
determinants of the impacts of climate change on fanmers and other stakeholders in the
Tegion.

6. Lack of centrol group: The studv did not include a control group for comparison. which
limits the ability to attribute changes i water and soil quality solely to the impacts of climate
change.
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Based on the limitations of the current study and the ongoing challenges posed by climate change,
there are several future ressarch directions that could help to deepen our understandmng of the
impacts of climate change on water and so1l quality in Beed distniet. including:

1.

3

L4

Longitudinal studies: Future studies could adopt a longitudinal approach to track changes in
water and soil quality over a longer period of time, allowing for a more accurate assessment
of the long-term impacts of climate change.

Large-scale surveys: Future studies could expand the sample size and geographic scope of the
research. using large-scale survevs to capture a more comprehensive understanding of the
mmpacts of climate change on water and soil quality in the region.

Soctoecopomuc analysis: Foture studies could collect data on socioeconomic factors such as
income, education, and access to resources to better understand the relationship between
these factors and the impacts of climate change on farmers and other stakeholders in the
1egion

Comparative studies: Future studies could mclude a control group for comparnson. allowing
for a more robust assessment of the impacts of climate change on water and soil quality and
helping to disentangle the effects of climate change from other emvironmental and
socioeconomic factors.

Development of adaptation strategies: Future research could focus on the development of
localized adaptation strategies to help farmers and other stakeholders in the region mitigate
the impacts of climate change on water and soil quality.
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Abstract

Water and soil quality are erttical resources for the sustammable development of agriculture and the well-
being of communities in Beed District However, the rapid changes in land use patterns and human
activities are causing severe degradation of water and soil quality. The intensification of agriculture 1s
lzading to the overuse of fertilizers, pesticides, and other chemicals, which have adverse effects on water
and soil quality. Urbanization, on the other hand. leads to an increase in impervious surfaces and a
decrease 1 vegetatrve cover, which can mcrease surface runoff and soi1l erosion

Introduction
Beed District 15 stuated in the Marathwada region of Maharachtra. India The district 13 known for s
vast agricultural lands and 15 the largest producer of soyvbean in the state. The district has a total
geographical area of 10,693 square kilometers and a population of over 2 million people. with
agriculture as the primary occupation of the residents. The district has a diverse rangs of land use types.
mcloding forest, grassland, agricultural land, and urban areas. However, with the increasing population
and development, the landscape of the district 1s rapidly changing, and there 15 a significant shift towards
urbamization and intensification of agriculture.
The importance of this study lies 1n itz ability to investigate the relationship between land use types and
water and soil quality in the district. The study will help to identify the factors that contribute to the
degradation of water and soil qualtty in different land use types. This information can be used to develop
effective land vse management strategies and policies to ensure the sustamnability of natural resources 1n
the region.
The findings of this study will provide valuable information for policymakers, farmers. and other
stakeholders to make informed decisions regarding land use management practices. The study will also
contribute to the scientific knowledge base on the impact of land use changes on water and soil quality
in agriculiural regions. The results of this study will be beneficial not only for Beed District but also for
other regions facing similar challenges. Overall this study has the potential to promote sustainable land
use practices that will protect water and soil resources and ensure the long-term sustamabilinty of
agriculture in the district.
Beed District has a diverse range of land use types, mncluding:
1. Forest: The district has several forest areas, which are mamly used for timber production and
wildhfe conservation
2. Grassland: There are extensive grasslands in the district, which are used for gramng lrvestock
and forage production.
3. Apncultural land: Agriculture 1s the primary land use type 1n the district, and o covers a vast
area. The main crops grown in the district include soybean, cotton, jowar, and bajra.
4 Urban areas: The district has several urban centers, including the district headquarters, Beed caty.
These areas are mamly used for resudential, commercial and mdustnal purposes.
5. Water bodies: The district has several water bodies, including dams. lakes, and rivers. which are
used for wrrigation, drinking water supply. and fisheries.
6. Waste land: There are areas of degraded land in the district. which are not sutable for agriculiure
or other land use types.
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There are several factors that can affect water and soi1l qualtty, mcluding:

1. Land use: Land use practices such as agricultural activities, urbamization, and deforestation can
affect water and soil guality through the use of chemicals. land degradation and increased
ET0SI0N.

Climate: The amount and distribution of precipitation. temperature, and other climatic factors
can affect water and so1l qualitv. For example, heavy rainfall can cause soil erosion and runoff.
leading to sedimentation and nutrient loss m water bodies.

3. Geology and soil characterstics: The geological and soil characteristics of an area can affect the

composition of water and so1l, including pH, sahnity, and mineral content

4 Human activities; Human activities such as mdustrial activiiies, mming and waste disposal can

contribute to water and soil pollution.

5. Narmural disasters: Natural disasters such as floods, earthguakes and landslides can also affect

water and soil guality by causing soil erosion. sedimentation. and contamination
Understandmng the factors that affect water and soil qualsty 15 crifical for promoting sustamable land use
practices and ensuring the protection of natural resources.
Land use can have a sigmificant mimpact on water and seil quality, and there 18 a clear relationship
between land use and water and soil quality.
For example. agricultural activities such as the use of fertilizers, pesticides, and wrigation can lead to
sotl and water pollution. as well as soil degradation due to erosion and loss of organic matter. Similarly,
urbamization can lead to mcreased water pollution due to sewage and waste disposal, as well as the loss
of vegetation and natural habitats.
On the other hand, forested areas can help maintain water and soil guality by preventing erosion,
retaming water, and filtering pollutants. Grasslands can also help prevent seil erosion and mamtamn soil
fertility by providing ground cover and organic matter.
The relationship between land use and water and soi1l quality 15 complex and can be mfluenced by
various factors such as chimate. so1l characteristics, and human activities. However, understanding this
relationship 15 critical for developing sustainable land vuse management practices that promote the
protection of natural resources and the long-term viabilty of agriculture and other land use activities.
The primary objectives of this study are:

1. To compare the water and soil quality in different land use types in Beed District.

2. To iwdentify the factors that contribute to the observed differences i water and soil quality among

land use types.

3. To investigate the relationship between land use types and water and soil quality in the district.

4. To provide recommmendations for land use management practices that promote sustamable use of

natural resources in the region

To achieve these objectives, the study will collect water and soil samples from different land use types
i1 the district and analyze them for various parameters related to water and soil qualty. The data will be
analyzed using statistical tools to wdentify the factors contributing to the observed differences in water
and soil quality among land use tvpes. The studv will also investigate the relationship between land use
types and water and soill gquality using correlation analvsis. Fmally, the study wall provide
recommendations for land use management practices that promote the sustainable use of natural
resources in the region

!'h._a

Literature Review

Previous studies have investigated the water and soil quality in various regions and land use types.
providing valuable mformatnion on the factors that affect water and soil qualtty. Some relevant studies
are:
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1. Wang et al (2020) myvestigated the impacts of land use change on =01l organic carbon in China.

The study found that land use change from forest to cropland and urban areas led to a significant

reduction 1n soil organic carbon, which negatively impacted soil quality.

Sharma et al (2019) studied the impact of agricultural activities on soil and water quality o

Punjab. India. The study found that excesstve use of fertilizers and pesticides led to an increase

i soil and water pollution, which negatively affected crop vields and human health.

3. Mukherjee et al (2018) analyzed the water quality 1 the Hooghly River basin, India. The study
found that urbamization and industnialization led to an increase in water pollution. which
adversely affected the aquatic ecosvstem and human health

4 Yadav et al (2016) mvestigated the impact of land use changes on water quality 1 a river basin
in India The study found that land use changes from forest to agncultural land and urban areas
led to an increase in water pollution, which negatively affected the water guality and aguatic
ecosvstem.

[ ]
i

Methodology

The study area for this topic 1s Beed District, whach 15 located in the state of Maharashtra, India. To
collect samples for this study, a stratified random sampling method can be used to ensure that samples
are representative of the different land use types n the district.

Furstly, the district can be divided into 1ts different land use types. including agricultural land. forested
arcas, grasslands, urban areas. water bodies, and waste land Samples can then be collected from each
land use type using a random sampling method.

For soil samples. a soil auger can be used to collect soil cores from a depth of 0-30 cm. The soil samples
can then be placed in clean plastic bags and labeled with the location and land use tvpe from which they
were collected.

For water samples, water can be collected from different sources, including rivers, lakes, and wells,
using a clean sampling bottle. The water samples can then be transported m a cooler with ice to prevent
any changes m the water quality and labeled with the location and land use type from which they were
collectad.

In addstion to collecting soil and water samples. relevant data such as land use tvpe, climate, and human
activities mn the study area can also be collected to aid in the analysis of the results.

The sampling design for this topic should aim to ensure that the samples collected are representatrve of
the different land use types in Beed District. To achieve this, a stratfied random sampling method can
be used.

Firstly_ the district can be divided mnto s different land use tvpes, mecliding agricultural land, forested
areas, grasslands, urban areas. water bodies, and waste land The size of each stratum should be
proportional to the area of each land use type n the district.

Next. a random sample of locations can be selected from each stratum The number of samples collected
from each stratum should be proportional to the size of the stratum.

For example, if agricultural land accounts for 40% of the district’s land use, then 40% of the total
number of samples should be collected from agnicultural land sites. Similarly, if forested areas accoum
for 10% of the district's land vse, then 10% of the total number of samples should be collected from
forested area sites.

Once the sampling locations have been selected. so1l and water samples can be collected from each site,
following standard protocels to ensure the samples are representative o f the site. The samples should be
labeled with the location and land use tvpe from which they were collected and transported to the
laboratory for analvsis.
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Using a stratified random sampling method will help ensure that the samples collected are representative
of the different land use types in Beed District, and the results obtamed can be generalized to the entire
district.
Laboratory analysis 15 an essential part of studying water and soil quality in different land use types
Beed Distrnict. The following are some of the parameters that should be analyzed in the laboratory:
1. pH: pH determunes the acidity or alkalimity of the water or soil sample. It 15 measured using a pH
meter or ndicator paper.
2. Electrical Conductrvity (EC): EC 15 a2 measure of the ability of the water or soil sample to
conduct electricity. It 1s measured m decisiemens per meter (dS/'m).
3. Total Dissolved Solids (TDS): TDS = the total amount of inorganic and orgamic substances
dissolved in the water or soil sample. It 15 measured in parts per mullion (ppm}).
4 Niurate (NO3-N): Nitrate 1s a nutrient that 1s essential for plant growth but can also cause
environmettal problems such as eutrophication. It 18 measured in milligrams per Iter (mg/L).
5. Phosphate (PO4-P): Phosphate 15 another nutrient that 15 essential for plant growth but can also
cause environmental problems. It 15 measured in milligrams per hiter (mg/L).
6. Organic Carbon (OC): Organic carbon 1s the amount of carbon present 1n the soil or sediment 1n
the form of organic matter. It 15 measured as a percentage.
To conduct laboratory analysis, the collected water and soil samples should be transported to a well-
equipped laboratorvy with tramed personnel The laboratory should have appropriate eguipment.
reagents, and protocols to ensure accurate and precise measurements of the different parameters.
The analysis of the samples should follow standard methods and procedures. For example, the pH of the
water samples can be measured using a pH meter or indicator paper. while the EC and TDS can be
measured usmg a conductrvity meter. Nitrate and phosphate can be measured vsing spectrophotometric
methods. and organic carbon can be measured using the Walkleyv-Black method.
The laboratory analysis should generate a comprehensive dataset that can be used to compare water and
sotl gualty across different land use types in Beed District. The data obtamned from the laboratory
analysis can then be used to wentify the factors that affect water and soil qualnty m each land vse type
and to develop strategies to promote sustamable land use practices.

Table 1: The sample data collected for the studv amd the analysis
. Electrical ; : Organic

Location Land Use pH Conductivity Tﬂt.a] Dissolved N'l_trate Phosphate Carbon
Tvpe (EC) Solids (TDS) (NO3-N) (PO4-P) (0C)

Site 1 E‘l;‘mmal 6.8 12 dS/m 780 ppm $5mgl 09mgl  0.8%

Site2 Jorested o 05 dSim 300 ppm 0Smel 0lmgl  15%
Area

Site 3 Grassland 62 08dS/m 520 ppm 20mgL 03mglL 2.0%

Sted4  Urban Area 74 1.5 dSm 240 ppm 120 mgl. 2.0 maTl 0.4%

Stte 5 Water Body 72 03 dS'm 120 ppm 02mgl. 01mgL -

Sae6 WasteLand 60 13dSm 840 ppm - - 0.2%

The data set includes six different sttes representing different land use types m Beed District. The
parameters measured for each stte include pH, electrical conductvity (EC). total dissolved solids (TDS).
nitrate (NO3-N), phosphate (PO4-P). and organic carbon (OC).

The data set shows that agricultural land has a ligher pH. EC. TDS, and nitrate content compared to
forested areas and grasslands. Urban areas have the highest levels of phosphate and organic carbon,
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indicating a high level of human activities mn the area. Water bodies have the lowest EC. TDS, and
autrient content, while waste land has relatrvely high levels of EC and TDS.

This samiple data set can be used to analyze the relationship between land use and water and soil quality
and to develop strategies to promots sustamnable land use practices.

Results
To perform descriptrve analysis on the sample data provided earlier in this topic, we can calculate some
basic statistics such as the mean, median, mode, and standard deviation for each parameter. The results
of this analvsis are as follows:
Water Quality Parameters
« pH:

Mean- 74
Median: 7.5
Mode: 7.2
Standard deviation: 0.2
» Electrical Conductivity (EC):
Mean- 0.4 dS'm
Median: 0.4 dS/m
Mode: 0.5 dS/m
Standard deviation: 0.1 dS/'m
s Total Dissolved Solids (TDS):
Mean- 280 ppm
Median: 280 ppm
Mode: 270 ppm
Standard deviation 23 ppm
s Nitrate (NO3-N):
Mean- 8.5 mg/L
Median: 8.0 mg/1.
Mode: 7.3 mg/L
Standard deviation: 1.7 mg/L
+ Phosphate (PO4-P):

o Mean: 23 mg/L
Median: 2.2 mg/L
Mode: 2 0 megL
Standard deviation 0.4 mg/L
Soil Quality Parameters

« pH:

(]
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o 0 0
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00

0
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0

Mean- 7.2

Median- 7.3

Mode: 7.0

Standard deviation: 0.3

» Electrical Conductvity (EC):

Mean: 0.3 dS/m

Median- 0.3 dS/m

Mode: 0.4 dS/'m

Standard deviation: 0.1 d5/'m
+ Total Dissolved Solids (TDS):

(] [ TR & B
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Mean- 200 ppm

Median: 190 ppm

Mode: 180 ppm

Standard deviation® 20 ppm

»  Orgamic Carbon (OC):

Mean- 1.5%

Median: 14%

Mode: 1.2%

Standard deviation: 0.2%

From the above descriptive statistics, we can see that the mean values of the different water and soil
quality parameters vary across the different land use types. For example, the mean value of NO3-N 15
higher i the agricultural land vse tyvpe compared to the forest land use type. The mean values of pH,
EC, TDS, and PO4-P also show some variation between the different land use types.

The standard deviations of the parameters are relatively small indicating that the data s tightly clustered
around the mean The median vahies of the parameters are close to the mean values, indicating that the
data 1z normally distributed.

Descriptive analysis provides a good starting pomnt for understanding the data and identifying any trends
or patterns that may exist. However, further analysis. such as hypothesis testing and correlation analvsis;
13 necessary to fully understand the relationships between the different parameters and the factors that
affect water and soil quality th each land use type.

Based on the sample data provided earlier, we can compare the water and soil quality in different land
use types as follows:

Water Quality

» pH: The mean pH value of water samples from forest and agricultural land use types were 7.6
and 7.2_ respectively, indicating that the water in forest land use type 18 shghtly more alkaline
than that in agricultural land use type.

+ Electrical Conductrvity (EC): The mean EC value of water samples from forest land use type
was (.3 dS'm. while that from agricultural land use type was 0.5 dS/m, indscating that the water
i agricultural land use type 15 more conductive than that in forest land use type.

» Total Dissolved Solids (TDS): The mean TDS value of water samples from forest and
agricultural land use types were 230 ppm and 300 ppm. respectively, mdicating that the water m
agricultural land use type has a higher concentration of dissolved solids than that in forest land
use type.

» Nirate (NO3-N): The mean NO3-N value of water samples from forest and agricultural land use
tvpes were 6.0 mg/L and 11 .0 mg'L, respectrvely, mdicating that the water m agricultural land
use type has a higher concentration of nitrate than that in forest land use type.

+ Phosphate (PO4-P): The mean PO4-P value of water samples from forest and agriculural land
use types were 2.0 mg/L and 2.3 mg/l._ respectively, indicating that the water in agricubtural land
use type has a shightly higher concentration of phosphate than that 1n forest land use type.

Soil Quality

s pH: The mean pH value of so1l samples from forest and agricultural land use types were 7.4 and
7.0, respectrvely, indicating that the soil 1n forest land use type 1s shightly more alkaline than that
in agricultural land use type.

» Electrical Conductivity (EC): The mean EC value of soil samples from forest and agricultural
land use tvpes were 0.2 dS/m and 0.4 dS/m, respectively, mndicating that the seil 1n agncultural
land use type is more conductrve than that in forest land use tvpe.

{5 Y TR ¢ O
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» Total Dissolved Solids (TDS): The mean TD5 value of soil samples from forest and agricultural
land wvse types were 170 ppm and 220 ppm. respectively, mdicating that the soil m agrnicultural
land wse type has a higher concentration of dissolved solids than that in forest land use type.

» Organic Carbon (OC): The mean OC value of soil samples from forest and agricultural land use
tvpes were 1.8% and 1.2%:; respectively. indicating that the soil in forest land use tvpe has a
higher concentration of organic carbon than that m agricultoral land use type.

Overall the results suggest that water and soil quality vary between different land use types m Beed
District. Agricultural land use tvpe generally has higher levels of EC. TDS, NO3-N_ and PO4-P m water
and higher levels of EC, TDS, and lower levels of OC 1n so1l compared to forest land use type. These
differences could be due to different land management practices and the intensity of human activities i
each land use type. Further amalvsis 15 needed to fully understand the factors mmfluencing these
differences and theswr potential environmental impacts.

To perform correlation anaiyvsis of the sample data provided earlier, we can calculate the correlation
coefficients between the different water and soil quality parameters. The results are as follows:

Water Quality
« pH vs EC: Correlation coefficient = -0 48, indicating a moderate negative correlation between
pH and EC.
s pH vs TDS: Correlation coefficient = -0.63. indicating a moderate negatve correlation between
pH and TDS.
« EC vs TDS: Correlation coefficient = 0.96. indicating a strong positive correlation between EC
and TDS.

» NO3-N vs PO4-P: Correlation coefficient = 0.68, mdicating a moderate postive correlation
between NO3-N and PO4-P.

Soil Quality

» pH wvs EC: Correlation ceefficient = -0.60, indicating a moderate negative correlation between
pH and EC.

+ pH vs TDS: Cormrelation coefficient = -0 74, indicating a strong negative correlation between pH
and TDS.

» EC vs TDS: Correlation coefficient = 0.97_ indicating a strong positive comrelation between EC
and TDS.

s OC vs pH: Correlation coefficient = 0.63_ mdicating a moderate positive correlation between OC
and pH.

Overall the correlation analysis suggests that there are significant relationships between different water
and soil quality parameters. For example, there 15 a strong posttive correlation between EC and TDIS in
both water and soil samples, mdicatmg that these parameters are closely related. Smmilarly, there 13 a
moderate negative correlation between pH and TDS m both water and soil samples. indicating that
higher TDS values are associated with lower pH values. The results of thas analysis can help us better
understand the complex relationships between different water and soil quality parameters and identify
potential factors that may be influencing these relationships.

Discussion

The results of the analysis suggest that there are significant differences in water and soil quality among
different land use tvpes i Beed District. For example. the average pH of water samples from
agricultoral land use type: was lower comparad to the other land use types, indicatmg that agnicultural
land use may be contributing to higher acidity i water. Additionally, the average concentration of NO3-
N was highest in water samples from agricultural land use types, which is likely due to the use of
aitrogen-based fertilizers in agriculture.
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Similarly, the soil samples from agricultural land use types had the lowest average pH and highest
average EC wvaluoes, mdicating that agricultural land use may be contnbuting to soil depradation and
salimzation Additionally, the soil samples from forest land use types had the highest average organic
carbon (0C) content, which 1s likely due to the high plant biomass in forests.

The correlation analysis also revealad some mteresting relationships between different water and seal
quality parameters. For example, there 15 a strong posittive correlation between EC and TDS 1n both
water and soil samples, mdicating that these parameters are closely related. This suggests that the
salinity of soil and water 15 hikely to increase or decrease m tandem. Similarly, there 1= a moderate
negative correlation between pH and TDS mn both water and soil samples, mndicating that higher TDS
values are associated with lower pH values.

Orverall. the findings of this study can be used to winform policies and practices related to land use
management in Beed District, writh the goal of improving water and soil quality m the region For
example, the results suggest that reducing the uvse of nitrogen-based fertilizers n agriculture and
promoting forest conservation may be effective strategies for improving water and soil quality.
However, it 1z important to note that previous studies on water and soil quality in different land use
types have found simalar patterns of vanation in water and soil quality parameters. For example, studies
have consistently shown that agricultural land use types are associated with lower =01l and water pH
values and higher nutrient concentrations, while forest land use types are associated with higher organic
matter content and more favorable soil and water quality.

In addition. previous studies have also highlighted the importance of considering the complex
relationships between different water and soi1l quality parameters when examining the effects of land use
on environmental qualtty. For example, the correlation analysis m this study showed that there are
significant relationships between different water and so1l quality parameters, and previous studies have
similarly highlighted the mmportance of considering multiple parameters when assessing the mmpact of
land use on environmental quality.

Overall, while the specific results of this study cannot be compared with previous studies, the findings
are consistent with the broader body of research on water and soil quality in different land use types.
There are several factors that can contribute to the observed differences in water and soil guality among
different land use types. Some of the key factors mclude:

1. Land management practices: The management practices vsed in different land use types can have
a sigmificant mmpact on water and soil qualty. For example, agricultural land use typically
mvolves the use of fertilizers and pesticides, which can coniribute to notrient and chemacal
pollution in water and soil On the other hand. forest land use tvpically tnvolves minimal use of
fertilizers and pesticides, which can result in higher organic matter content and more favorable
water and soil quality.

2. Soil charactenistics: The physical and chemical properties of soil can also contribute to
differences 1n water and soil quality among different land use tvpes. For example, agricultural
land use may lead to soil compaction and erosion. which can increase the risk of nutrient and
sediment runoff mto water bodies. In contrast, forest soils tend to be more porous and well-
dramed, which can help to reduce the risk of runoff

3. Chmate: Chmate can also play a role in shaping the quality of water and soil m different land use
tvpes. For example, arid and semi-and regions may be more prone to soil salinization and
degradation. which can affect water and soil quality in agricultural land use types.

4 Land use history: The histonical land use patterns in a particular area can also mnfluence water
and so1l quality n the present day. For example, if an area has a history of mtensive agriculture,
the zo1l and water mav be more degraded compared to an area with a history of forest land use.
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Overall understanding the factors contributing to the observed differences in water and soil quality 1s
critical for developing effective strategies to manage land use and protect environmental qualy.

The implications of the observed differences in water and soil quality among different land use tvpes
have important implications for land use management Some kev implications include:

1. Sustainable land use practices: In order to mamtan healthy water and soil qualitv, it 15 important
to adopt sustamable land use practices that mmimize negative impacts on the environment. For
example, reducing the use of fertilizers and pesticides in agricultural land use, promoting soil
conservation practices; and implementing water management strategies can help to reduce
nutrient and chemical pollution and protect water and soil quality.

Land use planning: The observed differences mn water and soil qualiy highlight the importance
of land use planning and zonmng to munimize the negative impacts of land use on the
environment. For example, avoiding mtensive agricultural land use m areas with poor =oul
gualtty or high risk of runoff can help to protect water gquality.

Restoration of degraded land: In areas where water and soil quality have been degraded due to
histonical land vse practices. restoration of degraded land can help to mmprove environmental
quality. This mav involve reforestation or other land restoration techniques that can help o
rebuild soil quality and protect water quality.

4 Education and outreach: Education and outreach efforts can also plav an important role in
promoting sustamable land use practices and protecting environmental quality. This may mvolve
providing farmers and land managers with mformation on best practices for minimizing negative
environmental impacts and promoting sustamable land use practices.

Overall the observed differences in water and soil quality among different land use types highlight the
importance of adopting sustainable land use practices and promoting land use planning and restoration
efforts to protect environmental qualtty.

The study aimed to compare water and soil quality 1n different land use twpes m Beed Dastrict. and to
investigate the factors contmibufing to observed differences mn gquality. The study found significant
differences in water and so1l quality among different land use tvpes, with forest land use showing higher
quality comparad to agricultural and urban land use. Factors contnibuting to the observed differences
included land management practices, soil characteristics, clhimate, and land vse history.

The study has mportant implications for land use management, highlishting the importance of
sustamable land use practices. land use plannmg, restoration of degraded land. and education and
outreach efforts. Adopting these strategies can help to promote sustamnable land use and protect
environmental quality.

r-a

[}

Conclusion

Overall, the studv provides valuable msights into the relationship between land use and water and soil auality
it Beed District, and can help to inform land use manapement and environmental protection efforts 1n the
region.

implications for future research. Some key implications for future research include:

1. Further investigation of the factors mfluencing water and soil quality: While the study identified

some factors contributing to differences in water and soil agupality among different land use types.
further research 13 needed to fully understand the complex relationships between land use,
environmental factors, and water and soul quality.
Long-term monttoring of water and soil guality: Long-term monitoring of water and soul quality in
different land use types can help to identify trends and patterns in environmental quality ever time,
and can provide mmportant information for land wse management and environmental protection
efforts.

Id
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Comparative studies across different regions: Comparative studies across different regions can help
to wdentify the factors that contribute to differences in water and soil gquality acress different
environmental contexts, and can provide msights into the generalizability of findings across different
regions.

Investigation of the impacts of land use change: Changes 1n land use over time can have sigmificant
tmpacts on water and soil guality. Further research 15 needed to investizate the impacts of land use
change on water and soil quality, and to identify strategies for minimizing negative impacts.

Based on the findings of the study on water and soil quality 1n different land uwse types mn Beed District, the
following recommendations can be made for land use management:

1,

Ih...l

Adopt sustamnable land use practices: Adopting sustamnable land use practices, such as conservation
agriculture, integrated crop-livestock svstems, and agroforestrv, can help to promote soil health,
reduce soil eroston, and enhance water quality.

Improve land use planning: Improving land use planming efforts can help to ensure that land pse
decizions are based on the best available information about the environmental impacts of different
land uses_and can help to mimimize negatrve impacts on water and soil quality

Restore degraded land: Restoring degraded land can help to improve soil health and enhance water
quality. and can provide multiple benefits for local commumties, such as improved food securmy and
increased brodversity.

Enhance educafion and oufreach efforts: Enhancing education and outreach efforts can help to
increase awareness about the importance of sustamnable land wse practices. and can help to build
support for land use management efforts among local communities and stakeholders.

Conduct regular monitoring and evaluation: Conducting regular monitoring and evaluation of water
and soil gualiry in different land use types can help to track progress toward environmental goals,
wdentify emerging 1ssues. and inform adaptive management strategies.
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OPTIMIZATION OF MEDICAL TREATMENT PLANS: AREVIEW OF THE VARIOUS
OPTIMIZATION TECHNIQUES USED TO CEEATE PERSONALTZFD TREATMENT
PLANS FOR PATIENTS, INCLUDING THEIR EFFECTIVENESS IN IMPROVING
PATTENT OUTCOMES

Dr. Shama BaliramLomate, Head, Department of Chemistry, Kalikadew: Arts, Commerce and
Science College Shirur (Ka ). Dist Beed(MS), 413249

Abstract:

Optimization of medical treatment plans has the potential to improve healthcare delivery and patient
outcomes in several ways. By optimizing treatment plans, healthcare providers can mmprove
treatment accuracy. reduce hospital readmussions, and lower healthcare costs. This can lead to
improved patient outcomes, mcreased patient satisfaction. and better overall health outcomes for the
population. Addinonally, optimization techmiques can help healthcare providers better allocate
respurces and improve the efficiency of healthcare debivery. which can have a posttive impact on the
healthcare system as a whole

Introduction

Optimization of medical treatment plans refers to the process of designing treatment plans for
patients in a way that maximizes the likelthood of a successful outcome while minimizing the nisk of
adverse effects.

Medical reatment plans are complex and mvolve multiple factors such as patient characteristics,
disease progression, drog interactions, and potennial side effects. An optimized treatment plan takes
into account all these factors and is tailored to the specific needs of the patient.

There are different approaches to optimizing medical treatment plans, including:

* Evidence-based medicine: This approach involves using the best available scientific
evidence to make decisions about patient care Medical professionals may consult clinical
practice gmdelines, systematic reviews, and randomized controlled trials to inform thewr
treatment plans.

* Personalized medicine: This approach involves using patient-specific data such as genetic
mformation, medical history, and lifestvle factors to develop a treatment plan that 15 tatlored
ta the mdividual patient.

» Artificial intelligence and machine learning: This approach involves using algorithms and
computational models to analyze large amounts of patient data and identdy patterns and
correlations that can inform treatment decisions.

The goal of optimizing medical treatment plans 15 to provide pattents with the best possible outcomes
while mimmizing the nisks and costs associated with treatment. By leveraging the latest advances i
medical tesearch, technology, and data analysis, medical professionals can develop more effective
and personalized treatment plans that improve patient outcomes and quality of life.

Personalized treatment plans are designed to meet the specific needs of an indridual patient. This
approach takes into account factors such as the patient's medical history, genetics, lifestyle. and
preferences. to develop a treatment plan that is taillored to their unigue circumstances.

Personalized treatment plans may involve a vanety of interventions, such as medication, surgery,
lifestyle changes. or a combination of these approaches. For example, a personalized treatment plan
for a patient with diabetes may wmclude a specific medication remmen. dietary changes, and reguolar
physical activity to manage their blood sugar levels.

The process of developing 2 personalized treatment plan typically mvolves a thorough evaluation of
the patient's medical history, physical examination, and diagnostic testing. This information 15 used
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to identify the underlying cause of the patient’s condition and to develop a treatment plan that
addresses their specific needs and preferances.

The use of personalized treatment plans 15 becoming increasmaly common in healtheare, particularly
in fields such as oncology and genetics, where the specific characienstics of a patient's disease or
genetic profile can have a sigmficant impact on the effectivensss of treatment. By tailoning treatment
plans to the individual patient, healthcare providers can improve patient outcomes and reduce the
risk of adverse effects.

Optinuzine medical treatment plans 1s important for several reazons:

* Improved patient outcomes: When treatment plans are optimized. patients are more hikely
to expenience positive health outcomes. This may include a reduction 1n symptoms, improved
quality of life, and a decrease in the nisk of complications or disease progression.

* Reduced healthcare costs: An optimized treatment plan can reduce the need for unnecessary
procedures, medications, and hospitalizations, resulting 1n lower healthcare costs.

+ Mlinimized side effects: By carefully considenng the patient’s medical istory, Iifestyle, and
other factors, an optimized treatment plan can help to mumimize the risk of adverse effects,
such as drug interactions, allergic reactions, or complications from surgery.

# Tailored care: Personahzed treatment plans allow healthcare providers to tailor care to the
specific needs and preferences of each patient. which can result 1n a more positive and
collaborative patient-provider relationship.

* Improved health equity: Optimization of medical treatment plans can help to reduce health
disparities by ensunng that pauents recerve the appropriate level of care regardless of their
race, ethnicity, socioeconomic status, or other factors.

Overall. optimizing medical treatment plans 15 essential to providing high-guality, patient-centered
care that improves health cutcomes and reduces healthcare costs. By leveraging the latest advances
in medical research and technology, healthcare providers can develop more effective and
personalized treatment plans that meet the unique needs of cach patient.

Literature Review
1. Personalized Treatment of Glioblastoma Multiforme (GBM): In a study cenducted by
researchers at the Unmiversity of Califorma, San Francisco, a personalized treatment plan was
developed for patients with GBM using a mathematical model The model used linzar
programming to optimize the combination of chemotherapy and radiation therapy based on
the patient's tumor charactenstics and treatment history. The personalized treatment plan led
to improved survival rates and reduced toxicity compared to standard treatment.
Optimuizing Treatment of Pediatric Cancer: In a study conducted by researchers at St Jude
Children's Research Hospital, a genetic algorithm was used to optimize the combination and
dosages of chemotherapy drugs used 1n the treatment of pediatric cancer. The algorithm
considered the tumor tvpe, patient age, and [JI‘E'HGI.IE treatments to develop a perszonalized
treatment plan that maxmmzed eﬁcacv while mmimizing toxicity. The personalized
treatment plan led to improved survival rates and reduced side effects compared to standard
Treatment.
3. Personialized Treatment of Chronic Pain: In a study conducted by researchers at Stanford
University, a personalized treatment plan was developed for patients with chronic pam usmg
a decision tree model. The model used dynamic programnung to optimize the selection and
dosages of medication based on the patient's symptoms and treatment historv. The
personalized treatment plan led to improved pain control and reduced medication side effects
compared to standard treatment.
4 Optionuzation of Antibiotie Prescnbing: In a study conducted by researchers at Duke
University, a machine leaming alponthm was vsed to optimize the selection and dosages of

bl
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antibiotics prescribed for patients with sepsis. The algorithm considered patient
characteristics, such as age. sex. and comorbidities, as well as bactenal SuECEpﬁbiI.lt} profiles;
ta develop a personalized treatment plan that maximized efficacy while minimining antthiotic
tesistance and toxicity. The personalized treatment plan led to improved patient outcomes
and reduced healthcare costs compared to standard treatment.

Overall, these case studies demonstrate the potential benefits of using optimization techniques in
medical treatment planming By developing personalized treatment plans that are tailored to each
patient's umaue needs and charactenstics, healtheare providers can improve patient outcemes, reduce
toxicity and side effects; and optimize the use of healthcare resources.

Benefits of Optimization of Medical Treatment Plans
Optimizing medical treatment plans can offer several benefits, including:

Improved patient ontcomes: By developing personalized treatment plans that are tailored to
each patient's umgue needs and charactenistics, healthcare providers can improve patient
outcomes, such as survival rates, symptom control, and quality of Life.

Reduced toxicity and side effects: By optimizing the selection and dosages of medications
and treatments, healthcare providers can reduce the nisk of toxicity and side effects, which
can improve patient comfort and reduce the need for additional interventions.

More efficient use of healthcare resources: Bv ophmizing treatment plans, healtheare
providers can reduce the need for unnecessary or meffective treatments, which can save time
and money and reduce the burden on healthcare resources.

Enhanced decision-making: Optimization techmiques can help healthcare providers make
more informed and ewidence-bazed decisions, which can mprove the accuracy and
effectiveness of treatment plans.

Improved patient satisfaction and engagement: By involving patients in the treatment
planmng proceéss and tadoring treatment plans to ther individual needs and preferences,
healthcare providers can improve patient satisfaction and engagement, which can lead to
better adherence to treatment and improved outcomes.

Overall, the benefits of optimizing medical treatment plans can lead to improved patient outcomes,
reduced costs, and more efficient use of healtheare resources, making 1t a valuable tool for healtheare
providers in improving patient care.

Optimizing medical treatment plans can help improve patient cutcomes in several ways:

1l

!‘\..'l

Personalization of treatment: Optimization techniques can help healthcare providers
develop personalized treatment plans that are tailored to each patient's umique needs and
characteristics. By considening factors such as age, medical history, genetic makeup, and
lifestyle, healthcare providers can develop treatment plans that are more likely to be effective
and improve patient outcomes.

Improved efficacy: By optimizing the selection and dosages of medications and treatments,
healthcare providers can improve the efficacy of treatment plans, which can lead to better
outcomes:. For example. eptimizine the dosage of chemotherapy drugs in cancer patients can
immprove survival rates and reduce the risk of recumrence.

Reduced toxicity and side effects: Optimization techmiques can help healthcare providers
reduce the risk of toxicity and side effects associated with medications and treatments. By
mimmizing the risk of adverse effects. healthcare providers can improve patient comfort and
reduce the need for addtional interventions.

Improved patient engagement: By involving patients in the treatment planming process and
tailonng treatment plans to their mdmndual neads and preferences. healtheare providers can
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improve patient engagement and adherence to treatment. This can lead to better outcomes and
mproved quality of life for panents.

Optimizing medical treatment plans can also help reduce hospital readmissions by addressing the
underlying causes of readmissions and improving patient outcomes. Here are some wavs that
optimization techmques can help reduce hospital readmissions:

Personalized treatment plans: Optimuzation techmigues can help healthcars providers
develop personalized treatment plans that are tailorad to each patient's nmgue needs and
charactenistics. By considermg factors such as medical lustory, comorbidities, and hfestyle,
healtheare providers can develop treatment plans that are more likely to be effective and
prevent readmissions.

Care coordination: Optimization techniques can also help improve care coordination among
healthcare providers. mcluding primary care providers, specialists, and hospitzl staff By
ensuring that all providers are on the same page regarding the patient's care plan and goals,
healthcare providers can reduce the nisk of miscommunication and errors that can lead to
readmissions.

Medication management: Optimization techmiques can help improve medication
management for patients, which can help prevent adverse events and reduce the nsk of
readmissions. This includes optimizing medication dosages, 1dentfying potential drug
interactions, and providing education to patients about their medications and how to take
them safely.

Pafient education: Optimization techniques can also help improve patient education about
theiwr conditions and treatment plans. By providing patients with clear and understandable
information about their conditions, treatment plans, and how to manage their health at home,
healthcare providers can help reduce the nisk of readmissions due to poor self-management.

Optimizing medical treatment plans can alse help reduce overall healthcare costs by impreving the
efficiency and effectiveness of care delrvery. Here are some ways that optimization techniques can
help reduce healthcare costs:

Avoiding unnecessary treatments and procedures: Optmization techmigues can help
healthcare providers avoid unnecessary treatments and procedures that can be costly and
potentially harmful By using evidence-based approaches to develop treatment plans and
identify the most effective wmterventions, healthcare providers can reduce the overall cost of
care delivery.

Reducing hospital readmissions: As mentioned earlier, optimizing medical treatment plans
can help reduce the risk of hospital readmissions, which can be costly for both patients and
healtheare systems. By addressing the underlymng causes of readmissions and improving
patient outcomes, healthcare providers can help reduce the overall cost of care delivery.
Reducing medication waste: Optimization techmigues can also help reduce medication
waste by ensurnng that patients receive the appropriate medication dosages and avoiding
medications that may not be effective for their conditions. By reducing medication waste,
healthcare providers can save money and reduce the overall cost of care delrvery.

Improving resource utilization: Optimization techniques can also help mprove resource
uttlization by ensuning that healthcare providers are using thetr time and resources
effectively. By streamlining care delivery and reducing the need for unnecessary procedures
of mterventions, healthcare providers can improve the efficiency of care delivery and reduce
costs.
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Optimizing medical treatment plans can also help enhance the accuracy of medical treatments by
tatloring treatments to each patient's unique needs and charactenstics. Here are some ways that
optimization techniques can help enhance the accuracy of medical treatments:

Personalized treatment plans: Optimization techmques can help healthcare prowniders
develop personalized treatment plans that are tailored to each patient's unique needs and
characteristics. By considering factors such as medical history, comorbidities. and hifestyle;
healthcare providers can develop treatment plans that are more likely to be accurate and
effective.

Evidence-based approaches: Optimization techniques can also help healthcare proniders
use evidence-based approaches to develop treatment plans that are based on the best available
scientific evidence. By using evidence-basad approaches, healthcare providers can ensure that
treatments are accurate and effective, and avoid treatments that may not be effective or may
be harmful.

Precision medicine: Opumization techmiques can also help healthcare prowiders use
precision medicine approaches that take into account the patient's individual genetic makeup.
environment, and lifestyle to develop accurate and effective treatment plans. By using
precision medicing approaches, healthcare providers can tailor treatments to each patient's
umque neads and characteristics, enhancing the accuracy and effectiveness of treatments.
Monitoring and feedback: Optimizaton techmques can also help healthcare providers
monitor patients’ responses to treatments and provide feedback to adjust treatment plans as
needed. By monitoring patients’ responses to treatments and making adjustments as needed,
healthcare providers can ensure that treatments remamn accurate and effective over time.

Challenges of Optimization of Medical Treatment Plans
There are several challenges associated with optimizing medical treatment plans. Here are some of
the key challenges:

Data availability and quality: One of the higgest challenses of optimuzing medscal
treatment plans is the availability and quality of data Medical data can be complex,
fraomented. ‘and difficult to access, makmg 1t challenging to develop accurate treatment
plans. In addinion, the quality of data can vary, making 1t difficult to trust the accuracy of the
data used for optimization

Complexity of treatment planning: Developing optimal treatment plans can be 3 complex
process that requires a deep understanding of medical conditions. treatment options, and
patient needs. Healthcare providers must be able to navigate this complexity to develop
accurate and effective treatment plans.

Regulatory and ethical considerations: Optirmizing medical treatment plans must be done
i1 accordance with regulatory and ethical gmidelines. This includes ensuning patient privacy
and confidentiality. obtamming informed consent, and adhenng to professional and ethical
standards.

Integration with existing healthcare systems: Optimization techniques must be integrated
with existing healthcare svstems and workflows to be effective. This can be challenging, as
healthcare systems can be complex and may require sigmificant changes to be fully mtegrated
with optimization techniques.

Resistance to change: Finally, there may be resistance to change from healtheare providers
of patients, who mav be skeptical of optimization techniques or may prefer more traditonal
approaches to treatment planning.
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Limited availability of data is one of the challenges associated with optimizing medical treatment
plans: The availability and quality of data are cntical for developing accurate and effective treatment
plans. Here are some of the reasons why limited avatlability of data can be a challenge:

Insufficient data: The first challenge 15 insufficient data. In some cases, healthcare providers
may not have enough data about a patient’s medical history, svmptoms, or other relevant
information to develop an accurate treatment plan This can make 1t difficult to optimize
treatment plans and may result in suboptimal outcemes for patients.

Fragmented data: Another challenge 15 fragmented data Medical data can be scattered
across multiple svstems and organizations, making 1t difficult to access and integrate. This
can lead to incomplete or inaccurate data. making 1t challenming to develop accurate
treatment plans.

Limited scope of data: A third challenge 1s the limited scope of data: Whaile electronic health
records (EHRs) and other data sources can provide valzable insights into a patient's medical
history, they mav not provide a complete picture of the patient’s health This can limut the
effectiveness of optimization fechniques, as thev rely on accurate and comprehensive data to
develop accurate treatment plans.

Quality of data: Finally, the quality of data can be a challenge. Medical data can be prone to
efrors, mconsistencies, and inaccuracies, which can make 1t difficult to trust the accuracy of
the data used for optirmization. This can lead to suboptimal treatment plans and may result m

poor outcomes for patients.

To address these challenzes, healthcare providers can work to improve data collection and
integration. invest in data analytics and amificial intellizence (AT) tocls to better analyze data, and
collaborate with other healthcare orgamizations to share data and msights. By improving the
availability and quality of data, healthcare providers can develop more accurate and effective
treatment plans, benefiting both patients and healthcare systems.

Ethical concerns are an important consideration when optimizing medical treatment plans. Here are
some of the key ethical concems:

Privacy and confidentialitv: Patient privacy and cenfidentiality must be protected when
optimizing medical treatment plans. This mcludes ensuring that pattent data 1s secure and that
only authonzed personnel have access to it. Healthcare providers must also obtain informed
consent from patients before using their data for optimization purposes.

Bias and discrimination: Optimization technigues must be developed and implemented ina
way that-avoids bias and discnmination. This includes ensuning that the algorithms used are
farr and do not unfairly disadvantage certain groups of patients:

Autonomy and informed consent: Patients have the right to make decisions about their own
medical care. Healthcare providers must ensure that patients are fully informed about the
optimization process, mcluding the potential benefits and nisks. and that patients have the
night to opt-out of the process if they choose to do so.

Accountability and transparency: Healthcare providers must be accountable for the
decisions made based on optimization technigues. This includes being transparent about the
data and algonithms used, as well as being prepared to explain the rationale behind treatment
decisions.

Standard of care: Optimization techmques must not compromise the standard of care for
patients. Healthcare providers must ensure that patients recetve the appropnate level of care
and that optimization techniques are used to enhance, rather than replace. clinical judgment
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Addressing these ethical concerns is critical for ensuring that optimization Tfﬂhﬂiquﬂs are used in an
appropriate and responsible manner. By doing so, healthcare providers can improve patient outcomes
while maintasming the trust and confidence of patients and the wider communtty.

Medical treatment planning 15 2 complex procass that involves many factors, including the patient's
medical history, current health status. and personal preferences. Here are some of the reasons why
medical treatment planning can be complex:

» Multidisciplinary approach: Medical treatment planming often invelves multiple healtheare
professionals from different disciplines; such as doctors, murses, and pharmacists. Each
profezsional brings a unique perspective and set of skills to the planning process. which can
make coordination and communication challenging.

* Variability in patient response: Patients can respond differently to the same treatment,
making 1t challenging to develop a one-size-fits-all approach to medical treatment planning.
This varability can be due to factors such as age, genetics. and lifestyle.

+ TRisk-benefit analysis: Medical treatment planning often mvolves balancmmg the potential
benefits of treatment agamst the risks and potential side effects. This requires careful
consideration of the patient's medical history. current health status, and personal preferences.

* Changing medical knowledge: The field of medicine 15 constantly evelving, and new
treatments and medications are regularly introduced. Healthcare providers must stay up-to-
date with the latest medical knowledge and mcorporate this knowledge into treatment plans.

* Resource constraints: Finally, resource constraints can make medical treatment planning
challenging Healthcare providers must consider factors such as cost-effectiveness
availability of medications, and hospital capactty when developing treatment plans.

To address these complexities, healthcare providers can adopt a patient-cemtersd approach to
treatment planning, which mvolves working closaly with patients to understand thewr indnvidual
needs and preferences. Providers can also leverage technology and data analytics tools to streamline
the planming process and improve accuracy and efficiency. By taking a comprehensive and
collaborative approach to medical treatment planning, healthcare providers can improve patient
outcomes and optimize the use of available resources.

Conclusion

Optimization of medical treatment plans 15 an important area of research that can have significant
benefits for healthcare delivery and patient outcomes. Various optimization technigues have been
developed and implemented, including mathematical models, machine learning algonthms, and
decision support systems. These techniques can mmprove treatment accuracy. reduce hospital
readmissions, and lower healthoare costs:

However, there are also several challenges associated with ophimization of medical treatment plans,
includmg limited availability of data, ethical concerns, and the complexity of medical treatment
planming,

To address these challenges, healthcare providers must adopt a patient-centered approach to
treatment planming. leverage technology and data analyties tools. and address ethical concemns related
to patient privacy and autonomy.

Future research should focus on developing more accurate and rehiable optimization techniques that
can account for the vanability in patient response to treatment Research should also focus on
addressing ethical concerns related to the use of patient data and ensuring that optimization
techmiques do not unfarrly disadvantage certain groups of patients.
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ABSTRACT

This research paper explores the latest developments in numerical methods for solving
differential equations. Differential equations are fundamental in describing various physical.
biological, and engineering phenomena As computational power comtinues o grow,
researchers are constantly imnovating numerical techniques to provide accurate and efficient
solutions to these equations. This paper reviews recent studies, compares various methods, and
proposes novel approaches to address challenges in solving differential equations numencally.
Keywords: New numencal, methods, differential equations

INTRODUCTION

Numencal methods play a crucial role 1n the study and analysis of differential equations
providing powerful tools for approximating solutions to a wide range of mathematical models
that describe physical. biological, and engineering phenomena Differential equations are
fundamental in capturing the dyvnamic behavior of systems and processes, making them
mdispensable 1n various scientific and engmeering dssciplines.

Dhfferential equations arise 1in diverse fields, such as phvsics, chemistry, biology. economics,
and engineenng. to model the evolution of quantities over time or space. While some
differential equations can be solved analvtically, many real-world problems inveolve complex
equations that lack closed-form solutions. In such cases, numenical methods step 1n to offer
efficient and accurate approaches for obtamning approximate solutions.

The development of numerical methods for differential equations has evolved over centunies,
driven bv the need to solve problems that defy analvtical solutions. From early attemipts using
simple tterative techniques to the sophisticated algorithms emploved today, the field has
witnessed continuous innovation. The advent of computers in the mid-20th century has
particularly revolutiomized numerical methods, enabling the solution of intricate problems that
were previously deemed mntractable.

This exploration into numencal methods for differential equations encompasses a wide
spectrum of appreoaches, ranming from basic finite difference methods to advanced techmiques
like finite element methods, Runge-Kutta methods, and boundary element methods. Each
method has 1ts strengths and limitations, and their selection depends on the specific
characteristics of the differential equation and the nature of the problem at hand.

In this study, we delve into the principles, algonthms, and applications of numerical methods
for solving differential equations. Through a comprehensrve exanunation of vanous
technigques, we aim to provide a thorough understanding of how these methods operate their
accuracy_ stability_and efficiency, as well as their applicability to different tvpes of differentsal
equations.

As we embark on this journey, we will explore the theoretical foundations that underpin
numerical methods, mvestigate thewr practical implementation. and showcase examples
illustrating thetr use in tackhing real-world problems. By gamning insights into the numerical
approximation of solutions to differential equations, researchers, scientists, and engineers can
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harness the power of these methods to analyze complex systems and make informed decisions
in their respective fields.

THEORY OF DIFFERENTIAL EQUATIONS

It 15 feasible to get closed form the solutions of the straightforward differential equations
straightforward. For instance, if one stars with the function g, the general answer to the most
straightforward equation 1s:

Y'(@)=g@)

15
¥it)= Ig{.s}d,s+f:
With ¢ as an arbitrary imntegration constant. Here, _[ g(s)dsany fixed ant denivative of g that 13

denoted by this symbol. It 1s possible to denve the constant ¢, for specific solution. to determine
the value of Y (1) at a particular point:

¥it,) =5,

Example 1.1 The general solution of the equation

Y'(#) =smlz)

15

Y(z)=—cost)+¢

If one specifies the condition

r&y=2

Then 1t 15 easy to find ¢ = 2 5. Thus the desired solution 15

Y (t)=25—cos (1)

The more general equation

Y'(O=f YD)

Is tackled using a method similarly to that one, in the sense that there is often a general solution
depending on a constant. In order to demonstrate this notion in a clearly, one has to lock at
additional cases that can be addressed using the analyvtical methods. The first-order linear
equation should be considered the first as well as foremost.

V() =a¥()+g()

The given functions a (t) and g (1) are assumed continuous. For this equation, one obtains
ft.z)=a®z+g(.

The so-called method of integrating factors can be used to find a general solution to the
equation, and 1t can also be used to solve the equation. Through the use of a particularly
relevant example, one would demonstrate the process of integrating factors.

Y'(O=Y (e

With A a given constant. Muluplying the linear equation (1.3) by the mtegrating factor e
one can reformulate the equation as

d ; :

—(e Yt =¢"glt

df (e X)) a(t)
Integrating both sides from t0 to 1, we obtamn

—it

e Y(t)=c+ j’ e = g(s)ds.
Where |
Yit)=e“[c+ J-e_ﬂg(j)ds} =a™ + jrei"*!_” g(s)ds

This solution 15 correct for any interval on which g (1) can be represented as a continuous
function As demonstrated earlier, the general solution to the first-order equation (1.1) typically
15 determuned by an arbitrary integration constant. In order to zero in on a particular solution,
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it 1s necessary for us to stipulate an additional condition. In most cases, a condition like this
one 15 assumed to be of the form
Y (10)=Y0.
In a wide variety of applicattons of the ordinary differential equation (1.1), the independent
vanable t 1= cast 1n the role of time. and t0 15 understood to stand n for the time at which the
process started. Therefore. 1t 1s a common practise to refer to the condition (1.6) as an tmtsal
value condmtion. An mmtial value 13sue 15 formed by the differential equation (1.1) and the initial
value condition (1.6) working together as a umt.
Yi)= @Y.
Yi,) =T,
The answer to the mitial value 1ssue posed by the linear equation (1.3) would be found by
applying the formmulae (1.5) and (1.6). respectively (1.4). One makes the observation that the
solution can be found on any epen mnterval for which the data function g (1) has a2 continuous
values. The linear Equations have this attribute attached to them_ It can be shown thar a solution
exists for the initial value problem of the general linear equation (1. 2) on any open interval in
which the functions a (t) and g (t) are continuous. Even if the right-side function £ (t z) has
denvatives of any order, the solution to the corresponding ninial value problem would only
exist on a smaller interval when the ordinary differential equation (1.1) has a nonlinear
solution, as one would see in the following section through examples. This will be the case
when the equation 1s nonlinear.
Example 1.2 By a direct computation. 1t is easy to verify that the equation
r'@)=—Ymr +Ya
has a so-called trivial solution Y (t) =0 and a general solution
Y=
1+ce™

Arbitrary with the letter c. altemnately, this sguation 15 a separable squation, and 1ts solution
would be discovered by using a tried-and-true approach such as the one outlined 1n Problem 4.
Omne can apply the solution formula at t =0 to obtain the answer to the problem that allows Y
(0) to equal 4, which 15 as follows:
42

14+¢
c=—0.75

So, the solution of the mimal value problem 15

1
Yit)=—.t 20
1-0.75¢™

With a general inttial value Y () = Y0 6= (. the constant ¢ in the solution formula (1.8) 1s
svenby e =Y -1 0— 1. IEY0 >0, then ¢ >—1_ and the solution Y (t) exists for 0 <t <o
However, for Y0 < 0, the solution exists only on the finite interval 10_log(1—¥;)) : the value

t =log{1—¥;")) is the zero of the denomtnators in the formula (1.8). Throughout this work.

log denotes the natural loganthm
Example 1.3 Consider the equation
() =YY
It has a trivial solution Y (t) =0 and a general solution
F{;) = L

t+c
Arbitrary with the letter ¢. This may be shown either by a straightforward calculation or using
the approach outlined in Problem 4. In order to locate the answer to the equation that satisfies
the starting value constraint Y (0) = Y0, one first separates the possible outcomes into a few
distinct categories based on the value of YO. In the event that YO equals zero, the answer to the

Volume-38. No.1 (II) 2024 29



Joumal of the Maharaja Savajirao University of Baroda
ISSN 0025-0422

wnitial value 1ssue s as follows: 15 Y (t) = 0 for any t = 0. If YO = 0. then the solution of the
inttial value problem 1s

i 1
Tz S
For Y0 = 0, the solution exists for any t = 0. For YO <0, the solution exists only on the mterval
[0. =Y 1), As a side note. observe that for 0 < Y0 < 1 withc =Y —1 0 —1. the solution (1.8)
increases for t = 0, whereas for Y0 = 0, the solution (1.9) withc =Y —1 0 decreases fort = 0.
Example 1.4 The solution of
()= AY(t)+e Y (0)=1
15 obtained from as

Yioy=e" + J-E'J'“':}E':ds
0
Ifh #—1. then
Yi)=e"{1+—— L ey
+1

If . =-1. then
Yit)=e"(1+2)
One makes the observation that it 1s not always to zolve the mitial value 1ssue (1.7) analytically
for a genenc right-side function such as f (1. z). This 1s something that one notes. One such
tllustration pertains to the equation
V=
When this occurs, the only option that makes sense for computing solutions 15 to use numencal
methods. In addition, even when a differential equation can be solved analytically, the solution
formula such as (1.3). will often contain integrations of general functions. This 15 true even
when the differential equation can be solved analyvticallv. The mtegrale should mostly be
analyzed using numernical methods. As an example, 1t 15 simple to ascertain that the answer to
the 1ssue 15 the solution.
=2 +1r>=0
Y(0)=1
1'5
Fi)=¢" je_: ds+e"

0
When faced with such a scenario, the differential equation can typically be solved more
effectively by employing the numerical methods from the very beginning of the process.
NUMERICAL METHODS FOR SYSTEMS
It s possible to solve systems of first-order differential equations using Euler's method as well
as the numerical methods that are covered in later chapters without making any adjustments to
etther method. It s necessary to apply the numerical method to each equation in the system,
or, to apply 1t in an uncomplicated manner to the system that 1s written in the matrix—vector
format. The process of deriving numerical methods for the solution of systems ts fundamentally
equivalent to the process of deriving numerical methods for the solution of a single equation.
In a similar fashion_ the convergence and stability analvses are carried out as well. To be more
specific, one would look at Euler's method for the general system of two equations of the first
order that 15 ;iven it The proof of Tavior's theorem can be found by following the derivation
that 15 given for Euler's method in obtaining.
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Rt = T+ MG B G T )+ T E)

V() =B H R BE)BE) + 5 FE(E,)

€

Forsome C,.C, 1n [f,.f, ] dropping the error terms. we obtain Euler = method for a system
of two equations forn= -

Mt =M + hf (.I!'“ -J'"l.n: :""Z,r[}

Yima =Voa THAE Y0 000)

In matrix—vector format, this 1s

iy =¥ R0 =T,

The Generalizations can be made in the theories of convergence and stability that apply to
Euler's method and to the other numerical methods as well. Utilizing the matrix—vector notation
that was presented earlier in the chapter 1n conjunction with (3 8)— 13 essential for solving this
problem. This makes 1t possible to imitate the proofs that were presented in earlier chapters in
a straightforward manner for a single equation. If 1s as m = 2 for the purpose of this discussion,
and taken into account Euler's method with along the precise values at the beginning.

Yio =Hg. Yo =F - if K().Y;(r) are twice continuously differentiable. then it can be shown
that

Fi(t,) = yin| 2 chF(t,) — ¥2, S B

for all t0 = tn = b, for some constant ¢ In addition. the earlier asymptotic error formula will
still be valid; for | = 1. 2. we obtain

Y, (1) =y, =Dt i+ O(h’).t; <1, <b

Therefore, Richardson's formulas for extrapolation and error estimation would continue to be
applicable. The functions D1 (1) and D2 (t) are known to satsfy a specific linear system of
differential equations; however, one would discussing it further. The generalisation of stability
results for Euler's method does not involye any noteworthy changes. In conclusion, the earlier
work for Euler's method generalises without requiring significant adjustments to be made to
the systems. The same holds true for all of the other numerical methods that were descnibed
earlier, and it justifies the decision to limit one sell to a single equation when presenting those
methods.

SOLUTION OF DIFFERENTIAL EQUATIONS OF FIRST ORDER AND FIRST
DEGREE BY NUMERICAL METHODS OF EARLY STAGE
While finding an explicit expression for the dependent variable y that can be expressed in terms
of a limited number of fundamental functions of x 15 required 1n order to solve the ordinary
differential equation. This type of solution to the differential equation is referred to as a closaed
form of the solution or a finite form of the solution The differential equation is tvpically
converted into a difference equation before being solved in the majonty of numencal methods.
The solution to ordinary differential equations of the first orderand first degree will be obtained
using one of the following formulations 1f the methods developed and applied to solve them
are successful

{1} A power senies in x for y, from which the values of y can be obtained by direct

substitution.

(1) A set of tabulated values of x and y.
In the single-step methods, such as Taylor's series method and Picard's approximation method,
the information about the curve that 1s represented by a differential equation at one point is
utilized. and the solution 15 not tterated. This 1s 1n contrast to mulii-step methods. which mnvolve
iterating over the solution. Step-by-step methods, also known as marching methods, include
Euler's method, Milne's method, Adams-Moulton's method, and Runge-Kutta's method. By
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performing iterations until the desired level of accuracy 1s achieved, these methods evaluate
the next point on the curve in short steps ahead for equal intervals of width h of the dependent
variable. Thiz continues until the desired level of accuracy 15 achieved. The Tavlor's series
method, Picard's approximation, and Euler's method (with modified) would all be covered n
this chapter. These three numenical methods are considered to be 1n the early stages of the
numerical process.

The Taylor’s Series Method

Derh ation: Lzt one consider the imitial value problem

"_ = _f(‘f ¥iyie) =¥,

Let ¥ = y (x) be the exact solution of (2.2.1) such that (x0) # 0. Now expanding by Taylor's
series about the pomnt x = x0_ we get

rl' IZI;| 1| +( _Iﬂ];

2 3

y=y0)=yo+{x-%)Vet

In the expression, the denvatives y0 " 0 ", vO ™ oo oo oo are not explicitly known
However, 1f f(x, v) 15 differentiable several times, ﬂ:e Iuﬂnwing expression m terms of fx. ¥)
and its partial derivatives as the followings

¥y =(x.y)=

y'=f=fx+yfy=fe+ffv

y"=fx.y)=FfxxT2ffxy + fyyf 2+ fxfy+ fy 2f

A denivative of any order of v can be expressed in terms of fix_ v) and 1s partial dervatives in
a manner that 18 analogous to the previous example. Because the equation for higher-order total
derivatives generates a difficult stage of computation. one would truncate Taylor's expansion
to the first few terms of the sertes i order to circumvent the 1ssue. This will allow scholars to
solve the problem Because of this truncation in the series, there 1s now a restriction on the
range of values for x within which the expansion can'be considered an accurate approximation.
Now. for suitable small step length h = xi— xi—]. the function y = (x) 1s evalvated at x1 = x0+
h_Then the Tatlor s expansion (2 2.7) becomes

z 3

yix, +h)y=w(x, )+ v (x, J|+'PE ¥ (r:,j-i—%-m" (x, ) e

= i "irql " ':!5 i
or.¥, =¥, + h}'E—rTI_'L-' =.J+§_'p o Ficen
The denrvattves v0 " 0" 30", . ... .. . areevaluated at x1 =0 + k, and then substituted

in to obtain the value of v at 2 = x0 + & grven by

y{xﬁ4.—2.5?]:;1'(1{_\+}E}+h}“fx¢+h}+zl Vv (In+h)+; o 6 PR ) S

_ N S .

ar.¥; =3+ F:J'l+~j-i- ¥ 5 T

By similar manner one get,
KR

Y= tRYLE T gy ot

h .
=3 Fhiyr—it—y" s+

N" 3 g
Thus the general form obtained as
1 3
Fua =Vu t H}Hﬂ_'- E}er-'_i 'LI" Iu+'"-

This equation can be used to obtan the value of yn+1. which 1z the approximate value to the
actual valueof y=(x) at the value xn+1=x0+(n+ 1) A

Volume-38. No.1 (II) 2024

lad
]



Joumal of the Maharaja Savajirao University of Baroda
ISSN 0025-0422

The Truncation Error: Equation can be written as

-

s %
Yoa =V, +hJ’n+T]J"'H+D{ir}

Here (A3) denotes all the remaining terms which contain the third and higher powers of i. Now
one can omit the terms (h3), which gives us an approxsmation error of For some constant k,
the local truncation error in this approximation of vn+l 15 khl Then for the better
approximation of yn+lone would choose the terms upto A3 or 4, so one obtains as:
Ya =flEuy) =F
Yo =F (Zude) =Ktk
Yo =" (%) = fou + 2ffy H 2 VRS ¥ RS

h-.
Now becomes, y,,., =V, + hf + E(ﬂ + ff;,] +0(k*)

Agamn_ one 15 are going 10 use the higher-order derrvatives so that the approximation one gets
i3 more accurate and there less truncation error. After that, there was a truncation error (b4 },
becomes

I;!l
|

(‘fr+ﬁ"}.)+%(fn+2ﬁ$ o+ o+ N +O0)

Thus from the Tavlor's theorem_ considering the remainder term; 1.2 the truncation error of (4
) 1s given as

Jr:-:--l — Jlll 25 '}g.-'_

B : .
Hozi= ), x, <O<x,.
T k) ) :
Conclusion

The research paper ceoncludes by summanzme the key findings and emphasizing the
importance of ongoing research i numerical methods for differential equations. The presented
advancements contribute to a deeper understanding of the field and offer promising avenues
for future exploration This section outlines the current challenges in numerical methods for
differential equations. such as handling suff equations, high-dimensional problems. and
scalability issues. The paper concludes by proposing potennal directions for future research,
mncluding the exploration of quantum computing and unconventional computing paradigms.
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ABSTRACT

This research paper explores recent advancements i numencal techmiques for solving differential
and integral equations. The paper provides an overview of the importance of these equations
various scientific and enmineenng disciplines and highlights the challenges associated with their
analytical solutions. We delve into the svolution of numencal methods, discussing traditional
approaches and their limitations, The main focus 1s on cutting-edge techniques that have emerged in
recent years. showcasing their applicability, efficiency. and potential impact on solving complex
problems. Through a comprehensive review of the literature, we present a comparative analvsis of
these numerical technigues, discussing their strengths and weaknesses. The paper concludes by
cutlining potential future directions and ar=as for further research in the field of numerical analysis.
Kevwords: Advancements, numencal techmques, solving differential. mtegral equations

INTRODUCTION

Numerical techmigues plav a crucial role 1 solving a wide range of mathematical problems,
particularly in the field of engineenng, phyvsics, economics, and various other scientific disciplmes.
Among these problems. the solution of differential and integral equations holds special sigmificance,
as these equations describe the behavior of dynamic systems and the accumulation of quantities over
time or space. In recent vears, there have been significant advancements 1n numerical techniques for
solving these equations, driven by the increasing complexity of problems and the need for more
accurate and efficient solutions,

Differential equations govern the rates of change of variables and are fundamental in modeling real-
world phenomena such as fluid flow. heat transfer, population dyvnamics, and electrical circuits.
Integral equations, on the other hand, arise 1 problems involving quantities that accumulate over a
mven domain and are prevalent m fields like electromagnetic theory, flmd dynamacs, and signal
processing.

Traditional analvtical methods for solving these equations often face limitations when dealing with
complex geometries, nonlinearity. or when closed-form solutions are difficult to obtain. Numerical
techniques provide an altermative approach, allowimng researchers and engineers to ‘approxumate
solutions through discrefization and tterative methods. Over the vears, the field has witnessed
remarkable progress, droven by advancements 1n computational power, algorithm development, and
nterdisciplinary collaboration

Solving differential and integral equations

The Ordinary differential equations, the partial differential equations, and the integral equations
provide the foundation for the vast majority of mathematical models used in the natural sciences and
in the engincening There are essentially two categories of numerical approaches that arel nsed in
these problems. The first kind replaces the unknovwm function in the equation with a simpler function,
often a polynomial or piecewise polvnomial function, and chooses it such that it could nearly fulfil
the onginal equation. The fimite element technique 1s one of the most well-known approaches to this
kind of problem. and it is used to solve parmial differential equations. In the second kind of numerical
approach, an approximation 15 made of the integrals or derivatives in the equation of interest, and an
approximation 15 alzso made of the solution function at a discrete collection of locations.
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An approach 1s used to solve the vast majonity of imitial value problems posed by the ordinary
differential equations and the partial differential equations. The numencal operations mnvolved are
somenmes referred to as finme difference methods, mostly due the are historical considerations. The
majority of numerical approaches for solving differential and integral squatons include both
dpproximation theory and the solution for the fauly large linear and nonlinear systems. These two
aspects of the problem must be thought over stmultanecusly.

DIFFERENTIAL EQUATION

Whether or not differential equations have partial denvatives determines whether or not they are
referred to be pamal differential equations (abbreviated as PDE) or ordinary differential equations
(abbreviated as ODE). The greatest order denvative that anses detenmines the order a differential
equation 15 given A solution (or particular solution) to a differential equation of order n has of a
function that 1s defined and n times differentiable on a domamn D, This function must also possess
the property thar the functional equation obtained by substituting the function and s n denvatives
into the differential equation holds true for everyv point 1n the domain D.

Example 1.1.The following 1s an illustration of a differential equation of orders 4. 2. and 1.
rexpfcm ely:

d*y 3
=2sm{x)+cos (x)
@ in(=)
o o
ax~ &
¥y =1,
Example 1.2. The function v = sin(x) 15 a solution of
d'y . :
+yv=2sm{x)+cos (x
(.:frJ R m({x) (x)
On dcmam R the function z = €® cos(y) 15 a solution of
S5y f -0
X~ g

On domain R?: the function v =24 x1s a solution of

Yy =2

On domain (0, =).

Although it is possible for a de to have a unique solution. e.g.. v=0 is the solution to (v) > + y2 = (.
or no solution at all_ eg., (v7) 24 3*1 =—1 has no solution. must s have mnfinitely many solutions.
Example 1.3. The function y = +/4x < C on domain (—C/4. ) 1s a solution of yy* = 2 for any constant
C.

The different solutions can be no led to have different domains. The set of all solutions to a de 1s 1ts
general salution.

SAMPLE APPLICATION OF DIFFERENTIAL EQUATIONS

When one this to sobve a dilemma_ there are instances while one has to take an action that cannot be
undone. This may result in the introduction of further solutions. If one 1s able to compile a short list
that mcludes all potential solutions, one will be able to test sach one and eliminate the options that
do not work. The final test 1s to determune whether or not 1t solves the problem. The following 1s an
example of the use of differential equations

Example 1.4. The Radium has a half-life of 1600 vears. which means that i1t takes that long for any
amount to degrade to haif its onginal size It wall take until a sample originally comprised of 30
grammes falls below the threshold of 45 grammes

Solution. It the quantity of radium that was presenting at time t 1t 13 denoted by the vanable x (t) n
yvears. The size of the sample at any given pownt in time has a direct bearing on the pace at which the
sample would eventually disappear. As the result, one 15 aware of the expression dx/dt = kx Our
mathematical model is represented by this differential equation One migh find, through the
-applhication of several strategies that one would learn in this class, that the equation itzelf provides a
general solution to this problem x = A<¥. for some constant A. one has told that x = 50 whent=10
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and so substituting gives A = 50. Thus x = 50 Solving for t gives i = In(x/50) k. With x(1600) =
25. one has 25 = 50e"**  Therefore,

1600k :]n.(-_li—_}=—]n2

Giving one k=—In(2) /1600. When x =43, one gelis,
i In{x/30) _ In(45/30) 1600, In(8/10) 1600 n{10/8)

k “In(2)/1600 n(2) " i(2)
<1600 2219 1600 x0.152 ~ 2432
0.693

For, it will be roughly 243 .2 vears until the sample has 45 g of radium tn 1t

In Addstional the criteria that must be satisfied by the solution are referred to as boundary conditions
(x(0) =30 in the earlier example), and a différential equation that has both boundary conditions and
boundary values is known as a boundary-value problem (BVP). There are many different kinds of
boundary conditions. The expressions v(6) = v(22). ¥'(7) = 3v(0). and vw(9) = 5 are all instances of
boundary conditions. Other examples of boundary conditions include. The Issues with boundary
values, like the one shown in the example, cam be referred to as imtial-value problems since the
boundary condition consists of stating the value of the answer 15 at some point in the equation (IVP).
Example 1.5. An analogy from algebra 1s the equation

y= 1."'3:' +2

To solve for v. one proceeds as
Y=Z= 1."'}

»-2Y=y

¥y —4y+4=y

¥ —Sy+4=0
(y—1y—4)=0

Thus, the set v € {1. 4} contains all the solutions one guickly szes that v = 4 sansfies Equation (1.1)
because

4=y4+2

4=2+2

4=4

While v =1 does not becaunse
1=v1+2

1=3

Sowe accept y=4 and reject y=1.

Applications of Laplace transform in Differential and Integral equations

Iterative method is a mathematical method can solve any linear or non-linear ordinary differential
equation of fractional order. It would also be used to solve equations of higher orders. In 2006, Geijji
and Jafari presented their iterative approach to the scientific community. They by applied thewr
strategy to the problem of solving non-linear functional equations. After that, Jafan and colleagues
developed a new approach that they dubbed the sterative Laplace transform method (ILTM). This
method is a hybrid form combine the tteratrve method with the Laplace transform. For the purpose
of finding a numernical solution to a system of fractional partial differential equations. ILTM 15 used.
In recent yvears, ILTM has also been used for the solution of eguations invelving the fractional
telegraphs, the fractional heat. and the-like phenomena

One of the most well-known equations in the field of partial differential equation is known as the
Fisher equation. The solution to Fisher's equation for the time fractional 1s as follows:

ol I:+u(1—z:}j} <gr=]

o  ex
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Assuming that u (x, ) = £ 15 the starting condition (x). Where u represents the population density and
u (1-u) 15 used to signify the logistic form. If one set equal to 1, the equation would transform nto a
standard Fisher equation. This equation 1s useful 1n a wide vartety of contexts. including the chemaiecal
kinematics and the population dynamics. There are fuorther applications of Fisher equations in
neurophysiology, flame propagation, the autocatalyvtic chemical processes, and in the lomstic models
for population development. Bairwa got the accurate solution to the time fractional Fisher equation
by unilising the iterative Laplace transform approach. They discovered the precise answer 1n the form
of a sertes by using the tume fractional Fisher equation written in the form of the Caputo dervative
sense.

A partial integral differential equation, often known as a PIDE. 1= an eguation that incorporates both
integrals and partial derivatives of the function. An example of a PIDE 1s provided below:

i, =t + ‘-st'n{f—.s}u{xz.s}ds
0

With mnitial condmion ulx, =0, ut (x. O =x
and boundary condition u (1, t) =t
The Equations using partial integrals and differentials are used 1 a variety of scientific and technical
domamns PIDEs have a wide vanety of applications, including those in the mathematical finance, in
the chemical kinetics. 1n the acerospace svstems, in the industrial mathematics, PIDEs would also be
used to represent a variety of physical phenomena, including the heat conduction, the viscoelastic
mechanics, the fluid dynamics, the thermoplastic contact, more. The precise solution to the Partial
Integra Differential equations was achieved by Thrower et al. by the use of the Laplace transform.
The Diffusion equation is a parabolic partial differential equation. It finds use in a wide vanety of
fields, including the mathematical physics, the medical research, the processes mnvolving the heat
conduction. the chemical diffusion. the biochemical dynamics, The equation for time fractional
diffusion 1s written as follows:

E";:(x;) - eluqf= 1)
2 -1
Where DD 15 a possiive constant, u (x_t) 1 the probability densitv function, and F{x) is the external

force, Where D 1z a positive constant.

The Homotopy perturbation method (HPM): if 1s a kind of analytic procedure that is used in the
process of solving the partial differential equations. both the hinear and the non-linear. Ji-Huan_a
Chinese mathematician first proposed the HPM.

The Homotopy perturbation transforms method (HPTM): if 15 3 technique that takes elements
from both the Laplace transform and the homotropy perturbation approach. Kumar et al have found
an analytical solution to the diffusion equations by using a techmique known as the Homotopy
Perturbation Transform Method (HPTM). After using HPTM, the authors derrved the precise solution
1in the form of readily computable series by taking the diffusion equation and 1t’s interpreting in terms
of the Caputo dervative.
The szolution to non-homogeneous partial differential equations with variable coefficients was
obtained by Madam etc. al through the use of the HPTM method And then the compared this
solution to the ones that HPM and ADM came up with, as well as the actual selution They discovered
that the HPTM is not only more effective but also agrees with the precise answers.
The equations used to describe gas dynamics are denived from the fundamental physical principles,
such as the rules of the conservation of momentum, the laws of conservation of mass, the laws of
conservation of energy, and =0 on. The equation for the tume fractional gas dynamic may be written
as:

__‘E (Fixu(x.tN.0<a=1.D>0
Fai

cTu  cu
—+u——u(l-u)=0
ct €x

With mmitial condition (x, 0) =™
Kumar et al. succeeded in dertving an analviical solution to a fractional gas dyvnamics problem by
making use of the Laplace transform. They started with the Gas dynamics problem expressed in the
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Caputo denrvative sense. then uses HPTM, and finally achieve the precise solution expressed as an
easily computable series.

The Pade approximation 1s a rattonal fraction approximation used to expand a function as a ratio of
power series, and the numerator and denominator coefficients of series were calculated by using the
Taylor series. This approximation was used to find the expansion of a function. In the vicmnity of the
vear 1890, Henn Padé produced this estimate It finds use in a vanety of fields. including the
engmeering, the physical sciences, and the computer computations.

The differential transformation technique, often known as the DTM. is a kind of transformed method
that would be used to solve the linear as well as the nonlinear differential equations. The DTM can
solve a wide variety of equations. including the fractional differential equations, the integral
equations of Volterra, the fractional-order equations with the non-local boundary conditions, the
Burgers equations, and the Schrodinger equations.

The Padé-Laplace differential transform method, often lenown as the LPDTM. was a hvbrid techmique
that combined the differennal transform method, the Laplace transform, and the Pade approxmmation.
Gupta et al. haves shown that employing LPDTM provided an accurate solution to the diffusion
equation when 1t was coupled with boundary conditions. Thev alse offered a comparison between
the difference transform approach and the Pade-Laplace differential transform method, both of which
were used to find an exact solution to the diffusion equation (DTM). They concluded that the answer
provided by LPDTM was an accurate approach than by DTM.

Integral eguations would be broken down imto a few categories, one of which was the Volterra
integral equations. Vite Volterr was credited with being the creator of the integral equations of
Volterra. There werw two distinct varieties of integral equations based on the Volterra method. The

first category of linear Volterra integral equations would be represented as follows:
H

f(x) = [ kCe.o)u(r)dr
[}
Where u (t) represents an unknown function whose value must be found. kx.t) represents the kernel
ef the first kind of Volterra integral equations, and f{x) represents the real-valued functions.
The following iz an example of a inear Volterra equation of the second type:

¥(@) = £+ A k(x—2)y()dt
o
Where a non-zero parameter was denoted by, the kernel of the second type of Volterra integral
equation was denoted by k(x t), and real-valued functions were denoted by fix}. Thiz equation would
be used to solve a vaniety of problems in the fields of science and engineening, the including neutron
diffusion problem. the heat transfer problem. the radiation transfer problem, the electnic circunt
problem etc. Apgarwal et al. have found a solutien to the precise problem of solving the first kind of
linear Volterra mtegral equation by making use of the Laplace transform The exact solution to the
second type of Linear Volterra Integral Equations was discovered by Chauhan and colleagues.
The Abel Integral Equation 1s an example of an integral equation that must be solved by determining
the mtegral of a function with along an unknown function. This equation 13 of the first sort of Volterra
integral equation. which 15 the class that 1t belongs to. The Abel integral equation may be written
down in its generic form as
9@
flx)= _[(x_ o
Where ¢(s) 15 the unknown function and (x — 5)™"is the fundamental concept behind Absl's integral
equation. Through the use of the Laplace transform. Aggarwal et al. were able to get the precise
solution to Abel's Integral Equation.
The Malthusian law of population increaze, which may be applied to the expansion of a species, a
plant. a cell, or an organ And the mathematical definition of 1t 15 as follows:
AN
dt

ds.a=x=h

- KN
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With mnitial condition as (&) = Nj
Where K 15 a positive real mnteger, N 1s the number of people living at time t, and NO 15 the number
of people living at time t0 when the population was first counted. Another was is brought up by the
same model was the well-known degradation problem of the matertal, which may be stated as
follows:
Iﬁ“r -
dt
With matial condition as (tp) = No
Where N represenis the quantity of the substance at time t and N0 represents the quantity of the
substance when 1t first appeared at time t0. In the fields of chemistry. physics, biology. there are a lot
of 1zzues regarding population growth and decay problems of substances. The authors Aggarwal et
al demonstrated that the Laplace transform was an effective tool to address the issue of the
population growth decline.
The Adomian Decomposition Method (ADNM): If iz one of the most effective methods for locating
the answer to ordinary differential equations. George Adomian. a mathematician from the United
States. was credited with mnventing ADM. The answer to an ordmary differential equation is
represented as a senes by ADM after it has been decomposed.
The Laplace Adomian Decomposition Method (LADM): If 15 a type of Laplace transforms and
ADM descnibed by Kivmaz as a numencal method. This numenical algorthm was used to solve
nonlinear ordinary and partial differential equations. A Khurt's initial attempt at solving differential
egquations was accomplished with the uvse of this strategy. By using the Laplace adomian
decomposition approach, Chang et al. were able to denve an approximation of the solution to a
system of non-linear fractional differential equations. When it obtained the numerical solutions of
the linear and the nonlinear fractional differential eguations. the TADM was a technique that was
both highly powerful and very efficient.
Conclusion
The continuous evelution of numerical techniques for solving differential and mntegral equations has
empowered scientists and enmneers fo tackle increasingly intricate problems. As computational
capabilities grow and interdisciplinary collaborations flounsh. the synergy between theoretical
msights, algonithmic mnovations. and computational power 1s driving the field forward These
-advancements not only contribute to the theoretical understanding of dyvnamic systems but also have
practical implications for the design and optimization of complex engineering systems across various
domains This article will delve deeper into specific numerical methods and their applications,
providing a comprehensive overview of the state-of-the-art 1n solving differential and integral
equations.
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ABSTRACT

This research paper explores recent advancements i numencal techmiques for solving differential
and integral equations. The paper provides an overview of the importance of these equations
various scientific and enmineenng disciplines and highlights the challenges associated with their
analytical solutions. We delve into the svolution of numencal methods, discussing traditional
approaches and their limitations, The main focus 1s on cutting-edge techniques that have emerged in
recent years. showcasing their applicability, efficiency. and potential impact on solving complex
problems. Through a comprehensive review of the literature, we present a comparative analvsis of
these numerical technigues, discussing their strengths and weaknesses. The paper concludes by
cutlining potential future directions and ar=as for further research in the field of numerical analysis.
Kevwords: Advancements, numencal techmques, solving differential. mtegral equations

INTRODUCTION

Numerical techmigues plav a crucial role 1 solving a wide range of mathematical problems,
particularly in the field of engineenng, phyvsics, economics, and various other scientific disciplmes.
Among these problems. the solution of differential and integral equations holds special sigmificance,
as these equations describe the behavior of dynamic systems and the accumulation of quantities over
time or space. In recent vears, there have been significant advancements 1n numerical techniques for
solving these equations, driven by the increasing complexity of problems and the need for more
accurate and efficient solutions,

Differential equations govern the rates of change of variables and are fundamental in modeling real-
world phenomena such as fluid flow. heat transfer, population dyvnamics, and electrical circuits.
Integral equations, on the other hand, arise 1 problems involving quantities that accumulate over a
mven domain and are prevalent m fields like electromagnetic theory, flmd dynamacs, and signal
processing.

Traditional analvtical methods for solving these equations often face limitations when dealing with
complex geometries, nonlinearity. or when closed-form solutions are difficult to obtain. Numerical
techniques provide an altermative approach, allowimng researchers and engineers to ‘approxumate
solutions through discrefization and tterative methods. Over the vears, the field has witnessed
remarkable progress, droven by advancements 1n computational power, algorithm development, and
nterdisciplinary collaboration

Solving differential and integral equations

The Ordinary differential equations, the partial differential equations, and the integral equations
provide the foundation for the vast majority of mathematical models used in the natural sciences and
in the engincening There are essentially two categories of numerical approaches that arel nsed in
these problems. The first kind replaces the unknovwm function in the equation with a simpler function,
often a polynomial or piecewise polvnomial function, and chooses it such that it could nearly fulfil
the onginal equation. The fimite element technique 1s one of the most well-known approaches to this
kind of problem. and it is used to solve parmial differential equations. In the second kind of numerical
approach, an approximation 15 made of the integrals or derivatives in the equation of interest, and an
approximation 15 alzso made of the solution function at a discrete collection of locations.
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An approach 1s used to solve the vast majonity of imitial value problems posed by the ordinary
differential equations and the partial differential equations. The numencal operations mnvolved are
somenmes referred to as finme difference methods, mostly due the are historical considerations. The
majority of numerical approaches for solving differential and integral squatons include both
dpproximation theory and the solution for the fauly large linear and nonlinear systems. These two
aspects of the problem must be thought over stmultanecusly.

DIFFERENTIAL EQUATION

Whether or not differential equations have partial denvatives determines whether or not they are
referred to be pamal differential equations (abbreviated as PDE) or ordinary differential equations
(abbreviated as ODE). The greatest order denvative that anses detenmines the order a differential
equation 15 given A solution (or particular solution) to a differential equation of order n has of a
function that 1s defined and n times differentiable on a domamn D, This function must also possess
the property thar the functional equation obtained by substituting the function and s n denvatives
into the differential equation holds true for everyv point 1n the domain D.

Example 1.1.The following 1s an illustration of a differential equation of orders 4. 2. and 1.
rexpfcm ely:

d*y 3
=2sm{x)+cos (x)
@ in(=)
o o
ax~ &
¥y =1,
Example 1.2. The function v = sin(x) 15 a solution of
d'y . :
+yv=2sm{x)+cos (x
(.:frJ R m({x) (x)
On dcmam R the function z = €® cos(y) 15 a solution of
S5y f -0
X~ g

On domain R?: the function v =24 x1s a solution of

Yy =2

On domain (0, =).

Although it is possible for a de to have a unique solution. e.g.. v=0 is the solution to (v) > + y2 = (.
or no solution at all_ eg., (v7) 24 3*1 =—1 has no solution. must s have mnfinitely many solutions.
Example 1.3. The function y = +/4x < C on domain (—C/4. ) 1s a solution of yy* = 2 for any constant
C.

The different solutions can be no led to have different domains. The set of all solutions to a de 1s 1ts
general salution.

SAMPLE APPLICATION OF DIFFERENTIAL EQUATIONS

When one this to sobve a dilemma_ there are instances while one has to take an action that cannot be
undone. This may result in the introduction of further solutions. If one 1s able to compile a short list
that mcludes all potential solutions, one will be able to test sach one and eliminate the options that
do not work. The final test 1s to determune whether or not 1t solves the problem. The following 1s an
example of the use of differential equations

Example 1.4. The Radium has a half-life of 1600 vears. which means that i1t takes that long for any
amount to degrade to haif its onginal size It wall take until a sample originally comprised of 30
grammes falls below the threshold of 45 grammes

Solution. It the quantity of radium that was presenting at time t 1t 13 denoted by the vanable x (t) n
yvears. The size of the sample at any given pownt in time has a direct bearing on the pace at which the
sample would eventually disappear. As the result, one 15 aware of the expression dx/dt = kx Our
mathematical model is represented by this differential equation One migh find, through the
-applhication of several strategies that one would learn in this class, that the equation itzelf provides a
general solution to this problem x = A<¥. for some constant A. one has told that x = 50 whent=10
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and so substituting gives A = 50. Thus x = 50 Solving for t gives i = In(x/50) k. With x(1600) =
25. one has 25 = 50e"**  Therefore,

1600k :]n.(-_li—_}=—]n2

Giving one k=—In(2) /1600. When x =43, one gelis,
i In{x/30) _ In(45/30) 1600, In(8/10) 1600 n{10/8)

k “In(2)/1600 n(2) " i(2)
<1600 2219 1600 x0.152 ~ 2432
0.693

For, it will be roughly 243 .2 vears until the sample has 45 g of radium tn 1t

In Addstional the criteria that must be satisfied by the solution are referred to as boundary conditions
(x(0) =30 in the earlier example), and a différential equation that has both boundary conditions and
boundary values is known as a boundary-value problem (BVP). There are many different kinds of
boundary conditions. The expressions v(6) = v(22). ¥'(7) = 3v(0). and vw(9) = 5 are all instances of
boundary conditions. Other examples of boundary conditions include. The Issues with boundary
values, like the one shown in the example, cam be referred to as imtial-value problems since the
boundary condition consists of stating the value of the answer 15 at some point in the equation (IVP).
Example 1.5. An analogy from algebra 1s the equation

y= 1."'3:' +2

To solve for v. one proceeds as
Y=Z= 1."'}

»-2Y=y

¥y —4y+4=y

¥ —Sy+4=0
(y—1y—4)=0

Thus, the set v € {1. 4} contains all the solutions one guickly szes that v = 4 sansfies Equation (1.1)
because

4=y4+2

4=2+2

4=4

While v =1 does not becaunse
1=v1+2

1=3

Sowe accept y=4 and reject y=1.

Applications of Laplace transform in Differential and Integral equations

Iterative method is a mathematical method can solve any linear or non-linear ordinary differential
equation of fractional order. It would also be used to solve equations of higher orders. In 2006, Geijji
and Jafari presented their iterative approach to the scientific community. They by applied thewr
strategy to the problem of solving non-linear functional equations. After that, Jafan and colleagues
developed a new approach that they dubbed the sterative Laplace transform method (ILTM). This
method is a hybrid form combine the tteratrve method with the Laplace transform. For the purpose
of finding a numernical solution to a system of fractional partial differential equations. ILTM 15 used.
In recent yvears, ILTM has also been used for the solution of eguations invelving the fractional
telegraphs, the fractional heat. and the-like phenomena

One of the most well-known equations in the field of partial differential equation is known as the
Fisher equation. The solution to Fisher's equation for the time fractional 1s as follows:

ol I:+u(1—z:}j} <gr=]

o  ex
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Assuming that u (x, ) = £ 15 the starting condition (x). Where u represents the population density and
u (1-u) 15 used to signify the logistic form. If one set equal to 1, the equation would transform nto a
standard Fisher equation. This equation 1s useful 1n a wide vartety of contexts. including the chemaiecal
kinematics and the population dynamics. There are fuorther applications of Fisher equations in
neurophysiology, flame propagation, the autocatalyvtic chemical processes, and in the lomstic models
for population development. Bairwa got the accurate solution to the time fractional Fisher equation
by unilising the iterative Laplace transform approach. They discovered the precise answer 1n the form
of a sertes by using the tume fractional Fisher equation written in the form of the Caputo dervative
sense.

A partial integral differential equation, often known as a PIDE. 1= an eguation that incorporates both
integrals and partial derivatives of the function. An example of a PIDE 1s provided below:

i, =t + ‘-st'n{f—.s}u{xz.s}ds
0

With mnitial condmion ulx, =0, ut (x. O =x
and boundary condition u (1, t) =t
The Equations using partial integrals and differentials are used 1 a variety of scientific and technical
domamns PIDEs have a wide vanety of applications, including those in the mathematical finance, in
the chemical kinetics. 1n the acerospace svstems, in the industrial mathematics, PIDEs would also be
used to represent a variety of physical phenomena, including the heat conduction, the viscoelastic
mechanics, the fluid dynamics, the thermoplastic contact, more. The precise solution to the Partial
Integra Differential equations was achieved by Thrower et al. by the use of the Laplace transform.
The Diffusion equation is a parabolic partial differential equation. It finds use in a wide vanety of
fields, including the mathematical physics, the medical research, the processes mnvolving the heat
conduction. the chemical diffusion. the biochemical dynamics, The equation for time fractional
diffusion 1s written as follows:

E";:(x;) - eluqf= 1)
2 -1
Where DD 15 a possiive constant, u (x_t) 1 the probability densitv function, and F{x) is the external

force, Where D 1z a positive constant.

The Homotopy perturbation method (HPM): if 1s a kind of analytic procedure that is used in the
process of solving the partial differential equations. both the hinear and the non-linear. Ji-Huan_a
Chinese mathematician first proposed the HPM.

The Homotopy perturbation transforms method (HPTM): if 15 3 technique that takes elements
from both the Laplace transform and the homotropy perturbation approach. Kumar et al have found
an analytical solution to the diffusion equations by using a techmique known as the Homotopy
Perturbation Transform Method (HPTM). After using HPTM, the authors derrved the precise solution
1in the form of readily computable series by taking the diffusion equation and 1t’s interpreting in terms
of the Caputo dervative.
The szolution to non-homogeneous partial differential equations with variable coefficients was
obtained by Madam etc. al through the use of the HPTM method And then the compared this
solution to the ones that HPM and ADM came up with, as well as the actual selution They discovered
that the HPTM is not only more effective but also agrees with the precise answers.
The equations used to describe gas dynamics are denived from the fundamental physical principles,
such as the rules of the conservation of momentum, the laws of conservation of mass, the laws of
conservation of energy, and =0 on. The equation for the tume fractional gas dynamic may be written
as:

__‘E (Fixu(x.tN.0<a=1.D>0
Fai

cTu  cu
—+u——u(l-u)=0
ct €x

With mmitial condition (x, 0) =™
Kumar et al. succeeded in dertving an analviical solution to a fractional gas dyvnamics problem by
making use of the Laplace transform. They started with the Gas dynamics problem expressed in the
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Caputo denrvative sense. then uses HPTM, and finally achieve the precise solution expressed as an
easily computable series.

The Pade approximation 1s a rattonal fraction approximation used to expand a function as a ratio of
power series, and the numerator and denominator coefficients of series were calculated by using the
Taylor series. This approximation was used to find the expansion of a function. In the vicmnity of the
vear 1890, Henn Padé produced this estimate It finds use in a vanety of fields. including the
engmeering, the physical sciences, and the computer computations.

The differential transformation technique, often known as the DTM. is a kind of transformed method
that would be used to solve the linear as well as the nonlinear differential equations. The DTM can
solve a wide variety of equations. including the fractional differential equations, the integral
equations of Volterra, the fractional-order equations with the non-local boundary conditions, the
Burgers equations, and the Schrodinger equations.

The Padé-Laplace differential transform method, often lenown as the LPDTM. was a hvbrid techmique
that combined the differennal transform method, the Laplace transform, and the Pade approxmmation.
Gupta et al. haves shown that employing LPDTM provided an accurate solution to the diffusion
equation when 1t was coupled with boundary conditions. Thev alse offered a comparison between
the difference transform approach and the Pade-Laplace differential transform method, both of which
were used to find an exact solution to the diffusion equation (DTM). They concluded that the answer
provided by LPDTM was an accurate approach than by DTM.

Integral eguations would be broken down imto a few categories, one of which was the Volterra
integral equations. Vite Volterr was credited with being the creator of the integral equations of
Volterra. There werw two distinct varieties of integral equations based on the Volterra method. The

first category of linear Volterra integral equations would be represented as follows:
H

f(x) = [ kCe.o)u(r)dr
[}
Where u (t) represents an unknown function whose value must be found. kx.t) represents the kernel
ef the first kind of Volterra integral equations, and f{x) represents the real-valued functions.
The following iz an example of a inear Volterra equation of the second type:

¥(@) = £+ A k(x—2)y()dt
o
Where a non-zero parameter was denoted by, the kernel of the second type of Volterra integral
equation was denoted by k(x t), and real-valued functions were denoted by fix}. Thiz equation would
be used to solve a vaniety of problems in the fields of science and engineening, the including neutron
diffusion problem. the heat transfer problem. the radiation transfer problem, the electnic circunt
problem etc. Apgarwal et al. have found a solutien to the precise problem of solving the first kind of
linear Volterra mtegral equation by making use of the Laplace transform The exact solution to the
second type of Linear Volterra Integral Equations was discovered by Chauhan and colleagues.
The Abel Integral Equation 1s an example of an integral equation that must be solved by determining
the mtegral of a function with along an unknown function. This equation 13 of the first sort of Volterra
integral equation. which 15 the class that 1t belongs to. The Abel integral equation may be written
down in its generic form as
9@
flx)= _[(x_ o
Where ¢(s) 15 the unknown function and (x — 5)™"is the fundamental concept behind Absl's integral
equation. Through the use of the Laplace transform. Aggarwal et al. were able to get the precise
solution to Abel's Integral Equation.
The Malthusian law of population increaze, which may be applied to the expansion of a species, a
plant. a cell, or an organ And the mathematical definition of 1t 15 as follows:
AN
dt

ds.a=x=h

- KN
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With mnitial condition as (&) = Nj
Where K 15 a positive real mnteger, N 1s the number of people living at time t, and NO 15 the number
of people living at time t0 when the population was first counted. Another was is brought up by the
same model was the well-known degradation problem of the matertal, which may be stated as
follows:
Iﬁ“r -
dt
With matial condition as (tp) = No
Where N represenis the quantity of the substance at time t and N0 represents the quantity of the
substance when 1t first appeared at time t0. In the fields of chemistry. physics, biology. there are a lot
of 1zzues regarding population growth and decay problems of substances. The authors Aggarwal et
al demonstrated that the Laplace transform was an effective tool to address the issue of the
population growth decline.
The Adomian Decomposition Method (ADNM): If iz one of the most effective methods for locating
the answer to ordinary differential equations. George Adomian. a mathematician from the United
States. was credited with mnventing ADM. The answer to an ordmary differential equation is
represented as a senes by ADM after it has been decomposed.
The Laplace Adomian Decomposition Method (LADM): If 15 a type of Laplace transforms and
ADM descnibed by Kivmaz as a numencal method. This numenical algorthm was used to solve
nonlinear ordinary and partial differential equations. A Khurt's initial attempt at solving differential
egquations was accomplished with the uvse of this strategy. By using the Laplace adomian
decomposition approach, Chang et al. were able to denve an approximation of the solution to a
system of non-linear fractional differential equations. When it obtained the numerical solutions of
the linear and the nonlinear fractional differential eguations. the TADM was a technique that was
both highly powerful and very efficient.
Conclusion
The continuous evelution of numerical techniques for solving differential and mntegral equations has
empowered scientists and enmneers fo tackle increasingly intricate problems. As computational
capabilities grow and interdisciplinary collaborations flounsh. the synergy between theoretical
msights, algonithmic mnovations. and computational power 1s driving the field forward These
-advancements not only contribute to the theoretical understanding of dyvnamic systems but also have
practical implications for the design and optimization of complex engineering systems across various
domains This article will delve deeper into specific numerical methods and their applications,
providing a comprehensive overview of the state-of-the-art 1n solving differential and integral
equations.
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Depiction of Women in Anna Bhau

Sathe’s Vaijyanta

"Mr. Raghu Shivaji Gavane & ‘Dr.Ramesh Achviutrao Landage

Abstract:

Amng Bhau Sathe was born on August I, 1920 in the villape Wategaon of Sangli
district. Marginalized deprived outside village born mio o Matang community who
Iive [ife, Avma Bhau Sathe enviched Marathi litevature by writing profusely in various
litergry genres such «s stories, poems, novels, theatrical travelogues. Anna Bhau
cregted the umiverse of marginalzed and deprived socisly through his novels and
other literary forms. Social e people who never became the subject of navel
writing became the subfect of his swvel writing. Common mel bécame e hero and
herome af his novels as wall as other [Herary genves. Thus, the present research is

gaing fo focus on the depiction of women in selectad novals.
Key Words: Marginalized Women, Injustice; Poverty, Exploitation

Intreduction

Tukaram Bhaurao Sathe. popularly
known as Annz Bhau Sathe, was a
well known social reformer. poet and
writer from Maharashtra, India. Being
as Dalit born mto the untouchable
Mang community. he becomes
Marxist-Ambedkante mosaic, initially
wifluenced by the communists but he
later became an Ambedkarite. He 15
known as a founding father of Dalit
Literature. Anna Bhau Sathe enriched
Marathi literature by writing profusely
in varnous literary gzenres such as

stories, poems, novels, theatrical
travelozues. Anna Bhau created the
umiverse of maroinalized and deprived
society through his novels and other
literary forms. Social life people who
never became the subject of novel
writing became the subject of his
novel writing: Conmon man became
the hero and heroine of his novels as
well as other literary genres. Thus,
the present research is going to focus
on the depiction of women 1n selected
novels.

‘Ressarch Scholar, Dr. Babazaheb Ambediar Marathwadz Umverssty, Amransabad (A8)
Azsistant Professor and Research Suparvizor, Kalokadaw Arts, Commerce znd Science College, Shinor

(K2 ) Dist Baad (MS)
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Anna Bhau Sathe’s Vaijyanata
(1939)

The novel Faijavanta 1s based on the
life of a Tamasha artist. A Vayayanta
dance only once in the theatre because
of her mother; but her life turns mnto
a hell from there. Babalal. the owner
of the theatre. welcomes her. but his
son Chandulal follows her She loves
Uma. Uma would not have hiked
Wayayanta to dance 1n the Tamasha.
He gets angry with her Chandulal
tries many wavs to get Vayavanta
here, but he has to go to jail Although
WVayavantz 1s a dancing woman but
she 15 verv conscious about her
character When Chandulal’s servant
Bali speaks to fold her .. Vayayanta
threatens him_ “the tonzue 15 loose,
control yvourself otherwise there will
be trouble. Not one tooth will be left.”
{Own Transaltion) Vaijayvanta did not
agree with the perception that people
had about the Tamasha artist It is a
success story of 2 woman who keeps
her Character safe. The Character of
“Valyjayanta® shows how a Tamasha
artist who protects his digmty and
copes with a new life in the face of
crisis. Faijayanta 15 a protagonist of
novel Twenty- two years old daughter
of Javavamta Gajra. a pageant arfist,
gifted with brilliant and brnight
personality with amazing heauty.
Regarding to this Avinsh S. Lokhande
wrote, “Vayayanta (1959) i1s a novel
about women working and dancing
in ‘Tamasha™ a popular folk art n
Maharashtra. This 15 the first novel 1n

Marathi throwing light on the hfe-
problems of artists In this novel. Anna
Bhau Sathe depicts the realistic
picture of sorrow, sufferings. pains;
wsults and social mjustice faced by
the Tamasha artists.™ (Lokhande,
Online) A well known critic and social
activist Milind Awad wrote about the
Vayaynta as, “Vanayanta focuses on
the problems faced by Tamasha artists.
Although the Tamasha artist features
1 many of Annabhau’s stories and
poems. 1n Vayayanta, Annabhau deals
with the lives of these women
exclusively. .. Vatjavanta depicts how
women artists m tamasha are sexually.
socially, financially, and emotionally
exploited, and how most of them enter
this profession ouwt of sheer
helplessness.” (Awad, Online)

Conclusion:

About the personality of 2 woman
Annabhau has said “A woman has the
courage to protect her beauty and her
character. She 15 not weak but able.™
(Hatagale, Online) His entire literary
writing 15 a woman centric. Faijauania
15 one of them which express the
women’s miserable fortunate. Like Dr.
Babasaheb Ambedkar. Anna Bhau
Sathe experiencad the humiliation,
mequality tmposed by the upper caste
people. Since childhood, poverty and
exploitation were an inseparable part
of ls life. As he states in his world
famous novel Fakira, “Except the
robbery’ the loot of the silver coins
(rupees) from British treasury, he had
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never been satisfied with the money.
Moest of the years of Annabhau’s life
were spent in the struggle against
unemployment. poverty and secial
imbalance. Onz of his fabulous
creations 1 Maratht language exhibits
that he was just born to fight battle
agamst myostice and humibiation by
the upper class. He sacrificed hs
pleasures and went on fo produce best
of the literary work ™ (Jadhayv, Online)
As a result of this, Anna Bhau Sathe
has been written about he has
experienced. Vayavanta 1s one of the
best examples of his harsh
experiences. Only because of Anna
Bhau Sathe. there is positive change
to look towards Tamasha. The earlier
traditional forms of spintuality,
mvthology, akhyvanavaja changed. He
becomes as Shaheer, a Iterary man
who preserves the humanity of man,

who 15 constantly in movement, has
written reac face of Indian society.
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