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e - ht to light

mﬂﬂe ruins at Hampi were brought gad

| i nd antiguanan nam
100 by 81 engina”ezr; An employee of the
et soskao he prepared the firs!
s East India Company, RSt
ity map of the site. Muchh e, el
dmabon. he  received was bas Bl
=nivies of priests of the Virupaksha temp 3
t thrne of Pampadevi. SulI:u;vzau::_umrnt!-,r'.:j i
% pholographers began to  recor ok
“mmeris which enabled SJ:hl:ﬁE'lfS o Nt
=1 A5 early as 1836 epigraphists E?his
“hing several dozen inscriptions found at
i Wer temples at Hamnpi, _
.. Inan efiort to reconstruct the history :j
. and the empire, historians collat :
T from these sources with ac:t:au_unts o
‘g, Tvelers and other ierature writtsn 10
i1 Mannada, Tamil and SanskritHa :?1
300284 13 km from Taluka of HGSPE‘I "
i H;ﬁ"fmﬂksm of Kamataka state, HamP_“_E
ey s C@DIEl of the Vijaynagra Emp 2
g d e i laces, idols of go
. Pidpie uined palaces, e
" g o - YATIOUS stone arches, bat i
The the Markel, the side shnps._!he '11{1-
oy Tr:I Standing in ruins today, is Mi

—_—

1503 10 1530 was the
During the same
Domigo Pies sta
imparial em

golden age of this empire
Period, Porluguese expatriate
yed in Hampi as a guest of the
peror. Their dailies are available in
various languages and their descriptions are
worth engraving in goiden letters. It was famous
8s far as Irag-Iran as the best noble city In the
world, full of all comforts. "Persian traveler Abdul
Razak writes, "My eyes have never seen a city 0
waonderful as Hampi, nor have | heard the name
of any other city of its ruins.” i
Al ane point Hampl was also one of the
biggest trading centers of the warld. Vuaynf:‘grl:z
brought a lot of wealth, fame and spl:endHu :
Hampi. In those times, most markets in ; amfs
were always crowded and swarming with uyem
and also merchants. These merchanis were n :
i i Iso people from various parts ©
just Indians, butl also peop el g
the world. In no time, the e daged for
tremendously and goods were e e
spices and colton. In ancient times, the ¢
were all sllver ?!;‘d s;cﬂd-gm.
ndation of Vijaynagra: - i
e Epganeal  ovderca pois 0 he
Hictthat Ua. ¥ 8 & Hakka and
by twa Hindu princes nam
A.D 1336, by tormer of whom
Bukka. sons of Sangmathe Bl
okt ha first king taking the name o :
JEcamS i ther succeeded him shorlly aft_ar this.
.and hig hr?z o dynasty of Vijaynagra, Wrg'
The first samg from 1336 10 1486,
jas heald the throne
was Yadvas bably of nine kings. The Saluva
and conceded probaty | Lo rulers in the name
was ruled only by two o)
dynasty Narasimha Deva an e
of Sallva he Tuluva Dynasty was the third in a
Narasimha. T ?;r il Empire.
row to rule the & rasimha who initially ruled
ol t‘i:ed by Vira Narasimha who
= va
the dynasty wathﬂ ihrone and made the :ufrﬂm
then took OV The Aravidu Dynasty is the
dynashy I 15':'5‘. ara Empire and Tirumala
1"mlnanst:.' of the vqayanag nasty was defeated and
i?:a's ihe founder, This gy Before the

| lims.
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the rulns af Hampl in 1800. The Archeological

stl does many excavations to
discover the Many beautiful temples and also
Other artifacts
llaynagra in Inseriptions:.

F legendary history and tocal traditions be
crealed; there was lown on this sile many
Centuries before the Vijaynagra kings selected i
for thejr capilal, some of the most  dramatic
SCenes |n the great eple of the Ramayana

the place eallad Kishkindha and It is
assefted by the (oo Brahmans and generally
acknowledged by tne Isarned in such matters that
this Kishkingh

4 Was closed g Hampl. Kishkinda
Vanara Kingd

Om i8 where Ram and Lakshman
h?d stayed whep they

who wag abductar
find severg| spectacular
to be spots where Ram,

had sel out in search of
by Ravana. We wil also
mountains thal are said
Hanuman, Sugreeva and
Cause we are (alking of
Ramayana ang its association with Hampl, the
first thing that Comes to mind is the Hazara Ram
Hampi that s one of the thousands of
temples here,
The famous tem

ples and monuments of
Hampi:

Since Ham

Plis popular all aver the world
for Its beautifyl mq

numents ang lemples, here are
i need o explore on your
Virupaksha Temple

The temple’s history Is uninterrupted from
about the 7tk cenlury, The Ulrupaksha-F‘ampa
sanciuary existed well before the Vijlayanagara
capital was lgcaled here. Inscriptions referring to

[ date  bhack g

the 8th apg 10th
Canluries. What staried 25 2 small shrifne greyy
Into a

Complax
the Vilavanagara rulers Evid
Were additions made 1o the lemple in the
late Chal N and Hoysala Periods, though mos
of the lemple buildings are attr|
Vilayanagara parigd. The huge
was bullt by Lakkang Dandesha,

a chieftain under
the ruler Deva Rava || of the ‘u"i'a:.:an.agara
Empire.

Ceiling Paintings in the

o fourteenth ang sixteenth

i 'u'rrupaksha~Pampa

chion of the cily in

\ has persisted throughout the
years, Al the beginni

Bopura. Thig {
well preserved and maintained

until date; the other
were destroyed and
sultanales.

a Temple
#llat;a:'enuwnad Vittala Temple dates -
15" gentury. It was built dirj the ’Eigfn I .
Devaraya Il (1422 -~ 1446 AD)y, one o Ihm I%
of tha Vijayanagara Empire Sﬁ,ﬁ,efal ﬂnrﬂ ""'h»l
the temple were expanded an ENhane. r},uh‘w
the reign of Krishnadevaraya {1509 15: i,
lhe maost famous rul_er_ of the I"-"|Ja-jg '"‘i'l_|
dynasty. He played a significan, role i g.?,nauiu'
monument its present look Iy
The Vittala Tﬂmpie_ls alsx.tn ko a5 Shiv,
Vitthala Temple. It is dedicatag 19 Loy M' iy,
an incarnation of Lord ":.nshnu AN i) 7 ".'Ft,
Vishnu was enshrined in the lemple. Lﬁgnnn'ql"
it that the temple was bullt 3s an bode fmn hey
Vishnu in his Vitthala farm, Hu""'e'fﬁr. e Lovg
had found the temple to be tog grang {q, hthW
and had returned to live ir his OWN Al e hy Uiy
Architecture of Vittala Temple My
The Viltala Temple |s Presumad b
grandest of all temples ard Monumenty ;- Ho the
The temple exemplifies the immense 2
and archilectural excellence POSseseaq

SYanagara

saulptors ‘and artisans of the Wij
The Vittala temple is built in the Dravidian Myl o

architecture. It has ftraits and feat
characteristic of typical  south Indizn
and artistje S|

Bl

architecture. It's elaborate
and magnificent archilecture is unmatched by
other structure found in Hampi, It is believeq gy

o itin the year 1554 AD.The
sprawling I8 Surroundad by high
compound walls and lhree lowering Gatewsys

The temple Complex has many halls, shrines ang
paviliong loeatad

| nside |t Each of fhegy
Structures is made of 1one and esch struciume is
a beauty in jizelf. Notable among (hese strucies

are the shrine of the Goddess (also known ss
Oevi shring), Maha Mantapa or main hai idss
known as Sabhg Mantapa or congregation hall,

Ranga Maniapa Kalyana Mantapa (meriage
hall), Utsava Mantapa (festival hall) and e
famous St harj

Achyuta Rays Temple

The Achyuta Raya temple got bull duing
the rule of Achyuty Deva Raya who was aned
the emperors of the Vijayanagara Empire Hi
CaMe 10 power by SUcceeding his elder Dmm
Raya in the year 1528

slunning ang Meavenly temple is devoted 1o L0
Timkengalanatha; he is g canfiguration ol b e
VIShnu, Thus, thig lemple was initially et

| Temple. However, later E?g;r'
Cilled after (he king in whose /@
was buill. H

2nce, it became widely known 3
Achyuta Raya tampje.

- ""."
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oot ing O
ﬁrﬁh:}fmﬁip E;;na pair of rectangular
cen WEE There are pillared
sure=s: flanks of the 1wo
S the e walkways are in a stale
.. i disintegration. The temple
o ..”Iﬁps e om the top of the Matanga
. ¢ of the abandoned Courtesan

4 court one can spot a
A [.nlf'”":% cing the porch leading to the
at 18 ra-|‘5~ a small shrine chamber
The= od an image of Garuda. The
mely lauded sculpted

>

i the temple 15

ifi
few exire
e carvings are done on

af rocks. The slatues and
ars reveal themes like lord
T ging glephant, lord Krishna

. PETL te while the calves are walching
inerest -and Infant Krishna
e and holding it by the tail.
g which is 8 marriage hall of

nda
..:isa :L"d \he Goddesses for the yearly
.

. i
i .'*_'“_‘ with g .fmak

Fe

. |313
" \arshima Tem ple -
akami e largest statue in Hampi, the

i5 Is th
__F_.m,TEgasimha slatue has Narasimha (an
2 nation of Lord Vishnu), sitting on the coil
4 3 huge seven-headed snake, called
wshesha The heads cover the statue in the
um of 8 hood. The Lord Is in cross-legged
{aga position with @ belt supporting his knees.
- spacialty of this imposing sculptures in the
Jred town of Hampi Is that it Is the largesl
~molith statue here. One of the most
monanl attractions in Hampl, this statue is
“ rich heritage of the Vijayanagara Empire.
“dy mythalogy states that Narasimha is the
¢ incarnation of Lord Vishnu. He appeared on
‘;"‘lh as half human (MNara) and half lion
I;;"E:JmWhlla the lower body was of @
r.,elak:hulﬁfpﬁr part was like a lion. Efaced
ssau{slm.la":l' Narasimha temple, this gigantic
1 the bog n‘-'f’ has the face of a fierce lion

e f:r - 8 human being.

s sige 1: the angry look on the face of
“Uey. Oy of concerned, there are WO
S 0l grg Nthﬂm suggests that this is an
% thug arasimha or fierce Narasimha
ity g Soary factal expressions with
"l L?EE' Moreover, the absence of
.?:Eﬂﬁes akshmi  along with the Lord,
;:'f:” Actargn - relevance of this
|-_ir:"|hlr& [ 9 to the second theory, this
Ly M8 g representation of Malola
g 1S Segn where his consort, Goddess

"3 |he sitting on his lap but is nat

Stalle |s now damages. The

e
L“’m;

min
" Hengy
F-Aurangabod, Moharashtro

e -, - =
—— e S H

(Goddas 4 tomb

5 ina :

Lﬂkahmq and | ﬁ::!u?h:: 2 words Ma
Dwed |

Lak Th
Shm| Narmlrnr?a Stalie lios in  1he

temp|

const comple that  was
wiavalr?:g: Covarayn, ﬂ";?ﬂérdT;.':q g
consary .ord Narammhau:r:: h?f
hmi are the reﬁrmn;
Originally. the 11‘3".1'.&
bes of the Goddess,

Mughais . during the rai
N 1565, the statue 'wE;: b;g:}:

dﬂmaged an
altack the |im£|l:|adéiﬂgur“d- Al the time of the
and the statue of I;ha R weracalleg Deuker
from the main seul 2 Goddess was separated
Goddess’ stat ulplure. Also, ane hand of the
hand can be ::E:'ﬂ-'x‘ also broken and this
statue of the Lard T:Tday 1 he Dack .ol the
Goddess today ek s damaged statue of the
Museum in  Kam EEPI at the Archaeological
masterpiece, the L:kaﬁura' An. anchigetura)
8.7 matsrs in idbr shmi Narasimha statue is
amazing. detals 9" 1End has been rafted with
it ware dens in t:: one of the best works
architecture. The 5!3155 ‘;::]Earabnagara e
or Makara lorana. = botWosn' an sk
1 Tha_sratue of Lord Marasimha has a
:heaai;layzdesi;?nn:dd ;11“ and wonderfully-
st. A well-designed
headgear adorns the statue that is seated In
cross-legged position. The statue is seated on
the soils of seven-hooded holy snake.
Adishesha, who is known to be the King of
snakes. The hoods of the snake make a
canopy on the head of the Lord. On the hood
of the snake, a lion mask has been placed.
The protruding and angry eyes af the statue
are its important feature and the statue an
imposing aura. This Huge statue has been
carved one single boulder of granite stone and
s wonderful piece of graftsmanship.
Conclusion: - Hampi s the capital of the
Vijayanagar Empire. in Karnataka stafe. |t was a
powerful Hindu empire in South India from 1336
to 1565 AD. The golden period of this empire was
from 1503 to 1530 AD when King Krishna
smperor. According to the

devaraya was ier Domigo Payas "It was known
ase traveler Domige 4
Porlugu the warld with all the

hest rich city in
s> o Irag and ran” In 1565 AD,

comforts, UpP
. - a fierce battle between the Bahamani
vijayanaga ar Empire at Tallkot

: and the Vijayanad :
kingdom ) was defeated. It was built under

adl
(Rakshaste shnadevaraya, one of the greatesl

e of Kr
lhfﬂ::lﬂ[ the "'-I_FHH}I'EI'I.HBH;FE Emplre The ﬂﬂ_ginal
;L::uiptura had & small figure sitting on the 1ap ot

a's wife Lakshmi Devi. In 1665, whan
;ﬂeﬁ;?ygnagam Empire was destroyed in a raid

M 165



by the Bahamanis, this huge statue was damaged
and desecraled. The arms and legs E
Narasimha's statue were broken in the attack.
The status of Lskshmi separated from
Narasimha. The damaged statue of Lakshm]| 18
now in the Archaeological Museum

Kamalapura.

: Overall, Listed under the UNESCO
World Herltage Site as the Group of monuments
al Hampi, this city was also al one paint one
the richest cities In the world when it was at its
peak. Located inside the Vijayanagara city, Hampi
has been one of the most significant tourist places
of attraction Peopls from all over the couniry visll
Hampl for Its beautiful monuments and history.
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Chapter-15

Biological Significance of Five and Six membered Heterocycelic
Compounds

Uddhav N. Chaudhar, and Sandip N. Sampal
Kalikadevi Arts, Comm. & Sci. College, Shirur [K.), Beed, [MS), India.

Abstract:

Heterocyclic compounds are of huge importance biologically and
industrially and the largest of classical division of organic chemistry is
formed by heterocycles. Today there are a number of heterocyelic
compounds are known, day by day the number is increasing fast due to
the enormous synthetic research and also their synthetic utility. Most
fields of sciences such as medicinal chemistry, biochemistry also
another area of sciences important role of Heterocyelic compounds. In
this chapter, recently synthesized heterocyclic compounds
showsenormous biological activity such as antifungal, anti-
inflammatory, antibacterial, antioxidants, anticonvulsant, antiallersgic,

herbicidal and anticancer.

Keywords: Hsterocyclic compound, Biological active, Five & Six
Membered Heterocycles etc.

Introduction

Heterocyclic compounds are of huge importance biologically and
industrially and the largest of classical division of organic chemistry is
formed by heterccycles. More than a century, the largest area is being
cccupied by heterocyclic compounds in the area of research.Organic
chemists weekly synthesize hundreds of new heterocyclic compounds,
In most cases specific reason for the synthesizing of particular
heterocyclic compounds generally, based on the theoretical
consideration, pharmaceutical chemistry and biological mechanism or
all of three comhbinations.
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Cyclic compounds containing one or additionsl hetero atoms in
the ring are called heterocyclic compounds. Most of the heterocycles
are individually having five or six membered rings and containing
nitrogen (N), Sulphur (8) and oxygen (0) are common heterpatoms but
heterocyclic rings containing other hetercatoms are also generally
known. Heterocyclic chemistry is the branch of pure organic chemistry
that invelves synthesis and evaluation of properties and applications of
these heterocycles. It has become an important branch of organie
chemistry and contributes medicinal chemistry to a greater extent
Nitrogen heterocycles are naturally abundant than those of Sulphur or
oxyaen heterocvcies [1] and which are widelv distributed in nucieic
acids, invelvement in approximately every physiological process of
plants and animals.

Organic researchers more attentions to the synthesis of
heterocyclic compounds over the years due to their therapeutic
values.[2] Nitrogen, oxygen and sulfur heteroatom containing polv-
functionalized aliphatic or aromatic heterocyclic compounds proven as
significant in the process of drug discovery.[3] Drugs analyses in the
market shows that more than sixty percent are heterocycles.[4] Hence,
it is clear that the past decades due to chemotherapeutic value of
heterocyclic nuclei containing compounds gain much importance in the
development of novel biologically active scaffolds, such as anti-malarial,
analgesic, local anesthetic, antioxidant, antimicrobial, anti-diabetic,
anti-tubercular, anti-helmintic, anti-inflammatory, anti-epileptic, anti-
anxiety, antiviralantihistaminic, anti-neoplastic, antidepressant,
antihypertensive, and anti-Parkinson's agents, etc.[5-6] The
heterocyelic compounds are generally distributed In environment and
are extremely essential for the living organisms; they play a
fundamental role in metabolism of all livings cells, such as the
pyrimidine and purine bases of the genetic material DNA, the essential
amine acids, proline, tryptophan and hisitidine, the coenzymes,
vitamins, the phosynthesizing pigment chlorophyll, and the oxygen
transporting pigment hasmoglobin etc. A vast number of svnthetic and
naturally occurring heterccyclic compounds found their use in
medicines, agrochemical, and polymers etc.

1pa
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Cimetidine, metronidazole,  diazepam,
famotidine, azidothymidine, barbiturates, methotrezate, antipyrine,and
captopril are synthetic drugs which are heterocyclics. Hi receptor
blockers such as Cetirizine [7] and Chlorpheniramine, antiretroviral
drugs such as Zidovudine/azidothymidine (AZT) reverse transcriptase
inhibitor [B-10](also called ZDV), Acyclovir (ACV), anticancer drugs
Cladribine [Leustatin) [11] and Pentostatin [12]are heterocyclics. Many
antibiotics Including penicillin, cephalosporin, norfloxacin, and beta-
Clavulanic

chlorpromazine,

lactamase inhibitors acid and Sulbactam contain
heterocyclics rings.
Biological Significance
Table 1. Biologically Active 1,2,4-Triazole Derivatives
Compound Structure Biological Activity
[Ref]
3-benzvl-2- i | Antihvpertensive
substituted-3H- JJ N activity [13]
[1,2,4] triazolo[5,1- Q E}_q
blquinazolin-9-ones et k!
EHCyHy
4-henzyl-1- I | Antihistaminic
substituted-4H- |:==*’§ "‘“*lr" "“'-r""“'-[[*"{ "j agents [14]
[1,2,4] triazolo[4,3- -z | JQ, Nl
a]quinazolin-5-ones _ _q=_;'~
Fluconazole ""*'; | Antifungal Agent [15]
o N
o r}"-‘:f ‘:'m,
J
Rizatriptan LH Treatment
— of migraine
v i ,}\rh[l’j{_‘r headaches [16-17]
\ i g’
x B
1m
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S s Treatments
Anastrozole J;‘: for breast cancer
[ N [18]
T l . 'l-h:\l
WT"[L‘“’*"‘LRAHF&
,T r I,*‘f"'-ﬁ Anticonvulsant
Loreclezole l x.i/ Bt activity [19]
% | ~
|¢F1h‘ Fungicide active
Epoxiconazole P ingredient [20]
#6“-1_\
Ly
a( 7 )|
o N g
Ribavirin (1-§-D- L Antiviral activity [21-
Ribofuranosyi-1,2,4- 7 |22
h'iEfZﬂ-lE-E- o~ .-r':"- "llrl_\“_f_a_\u
carboxamide) m U/
H:If .l‘:.l-i
T i#”“» " Antineoplastic agent
Vorozole th ﬂ . J]:.{ g [23]
T e
A

L

Table 2.Biologically active benzothiazoles derivatives

Compound Structure Biological activity
[Ref]
Riluzole
F@m_ Anticonvulsant [24]
HH
Zopolrestat

Aldase
Reductaseinhibitor

[25]
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4-[(Substituted-1,3-

benzothiazel-2-v1) Antimicrobial [26]
sulfamoyl]-3-

(4-chlorophenyl)

svdnones

2-Substituted Anticancer and
benzothiazole Antioxidant [27]
derivatives

Benzothiazole and

orthe- Antitumor Agents
hvdrexyecarbamoylh [28]
ydrazone moieties

2-[substitutedarylsu Anti-bacterial
lfonamido)-6-substit activity [29]
uted

8-fluoro-9-substitut

ed benzothiazolo Anthelmintic activity
1,3, 4-1triazoles [30]

2-[4"-butyl-3',5'"-dim
ethylpyrazol-1"-yl}-6
- substituted
benzothiazoles

Anti-inflammatory
activity [31]

Table 3 Biologically active xanthenes derivatives
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Compound Structure Biological activity
[Ref]
2-(3- Antibacterial and
aryl/falkyaminopre Antifungal activity [32]
poxy)-12-
arylzanthene
derivatives
Q-aryl-9H- HO. 3 | Anti-inflammatoery and
xanthene-3,6-diol | analgesic agents [33]
derivatives
Ae
Fluorescite Fluorescsin
angiography or

angloscopy of
the retina and iris vasc

ulature

Propantheline
bromide

Anti-muscarinic agent

[34]

104

ISEN: O75-51-10821-33-4




RECENT ADVANCES IN SCIENCE & TECHNOLOGY

Xanthene i Antimicrobial activity
B A -

sulfonamide and [35]

carboxamide

derivatives

Xanthene sulfonamide
= “’J.L" ]
j}k
¥anthene carbozamide

2,2,5,5- Anticxidant,
Tetramethyl-9- Antimicrobial and
aryl-34,5,6,7,9- Anti-proliferative
hexahydro-1H- Activity [36]
xanthane-l,ﬁ{i’ﬂ -

dione Derivatives
. 2_(36—dih]rdrax}1— < = EW AffE-cancer acﬁv‘ity
9H-xanthen-9-vl) _ o (371

benzamide §

o
S
105
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1,8-dihydroxy 3,7- Tk o G Anti-malarial Activity
dimethoxy- .

xanthene-%-one

Conclusion

Heterocyclic compounds one of the important types of erganic
compounds, which is taking a wide range in the medicinal chemistry
this due to the enormous number of heterocyclic compounds that used
in medicine as drugs for varied diseases. The drugs which contain the
core of heterocyclic its skeletons such as Antifungal activity, anti-
inflammation, anti-bacterial, antioxidants, anticonvulsant, antiallergic,
herbicidal activity and anticancer, etc.
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Chapter-31

Synthesis, Characterization and Antimicrobial activity of metal
complexes novel 1,3-diones

Sandeep Sampal®, Uddhav Chaudhar
Kalikadevi Arts, Comm. and Sci. College, Shirur (K.),Beed,(MH.), India.

Abstract:-

The synthesized 1,3dione have many uses such as important
intermediates for the synthesis of core heterocycles compounds such as
pyrazole, isoxazole, and triazole in medicinal chemistry. Each metal
complezes synthesized by metal nitrate with 1, 3 dione (L) in the ratio
1:2 stoichiometry. The characterization was carried out by elemental
analysis, UV-Visible spectroscopy, infrared spectroscopy,H-NMR,5C-
NMR. magnetic susceptibility, molar conductance and TGA for structural
formulae study. The synthesized 1, 3-dione and their transition metal
complexes have been screened for in vitro antibacterial, and antifungal
activity using Resazurin 96 well plate method. It achieves more

accurate minimum inhibitory concentration [MIC).

Keywords:-1, 3-dione, Metal-complexes, Magnetic susceptibility, TGA,
Antimicrobial activity

Introduction:-

1,3-diketones are used in synthesis of various heterocycle
compounds such as pyrazol [1)], isoxazole [2], triazole [3], Aavones [4],
benzodiazepine [5] and pyrimidine [6]. The complexes of Europium
(11} have excellent luminescent property, [7] as chelating agent and
extractants for lanthanide ions.[8-3]The 1 3dionesare very important
molecules showing anti-sunscreen activity, antibacterial, antiviral,
insecticidal, antioxidant, potential prophylactic antitumor and more
important they proven to be an important pharmacopheore of HIV-
1integrase [IN)inhibitors.A characteristic of metals is that they easily
lose electrons from metal to form positively charged ions, which tend to
be soluble in biological fluids,
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The metal ionsare electron deficient, most biclogical melecules
such as proteins and DNA are electron rich. The attraction of these
opposite charges leads to a general tendency for metal ions to interact
with biological molecules. In hemoglobin, an iron ions strong affinity to
binds with oxygen in respiration process. Zn ions provide the structural
framework for the zinc fingers that regulate the function of genes in the
nuclei of cells alsozine is a natural component of insulin, to the regulate
of sugar metabolism. Metals such as copper, zinc, fron, and manganese
are important in catalytic proteins which initiates chemical reactions
needed for life.

General Scheme Synthesis of 1,3diones and its metal complexes:-
The compound substtuted benzoic add [0.01lmel) and
substituted 2-hydroxy acetephenone (0.01mol} was dissolved in 20 ml
dry pyridine cool the mixture below 59C add phosphorous exvchloride
(1-2 ml) drop wise and continuously stirrer for 5-6 hrs form ester.
Then using Baker Venkataraman rearrangement, ester dissolve in
pyridine and add powdered KOHand stirrer for about 2-3 hrs. Then it
was poured over crushed ice and acidified with dil. HCl. The resulting
solidwas crystallized from ethanol. The vield of 1,3diones is 65-70%4.

Synthesis of metal complexes of 1,3 dione:-

A Mixture of 1,3 dione (L) (5 mmol) and 2.5 mmol of appropriate
metal nitrate added in anhydrous 30 ml ethanol and the resulting
mixture was refluxed at 60-65°C for 2-3 hour whereupon the complex
precipitation occurs after the addition of alcohelic ammeonia. The
precipitated colored solid complex washed with ethanol and
crvstallized by using dichloromethane, The vield of complexes near

about 62- 7200.
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General scheme of reaction
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A) IR Spectra:-

The characteristic infrared spectral data of 1,3 dione (L) and
their metal complexes are reported. The carbonyl group [>C=0]
stretching frequency of ligand (L) appearance at 1600-1620 an. The
appearance of frequency at 1575-1593 ey due to (-C=C-) double bond
and the bond (C-0) appear at 1200-1225 cm. The metal complexes of
ligand (L) show IR freguency of carbenyl group (=C=0) at1591-1610
cm-*which were lower than IR frequency of 1,3 dione [L).This lowering
stretching frequency indicates that ligands coordinated with the
transition metal iens. In addition, new band at 502-534 cm! chserved
due to metal-oxygen (M-0) bond vibrations in metal complexes which
were absent in ligands. This confirms of metal lons coordinate with
lipand via cxygemn.

B) 'H NMR and 13C NMR Spectra:-
The *H NMR spectral data of thel,3-dione (L) shows singletat &
15.00 ppm due to enolic proton, a singlet at 6 11.94 12.00 ppm due to
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phenolic proton adjacent to the carbonyl group which confirms the
formation of 1,3-dione.

in the 3C NMR of 1,3-diones (L) peak appeared at 6 190.0 -
1%4.86 ppm corresponds to carbonyl carbon (C=0) and enolic carbon
(C-0) at 5§ 178.47-179 ppm. The signal at § 98.10 ppm appeared shows
methine linkage.

C) Magnetic Susceptibility and Molar Conductance:-

The molar conductance values were obtained in (-lemmol2at
room temperature using DMSO as a solvent and results are recorded.
The molar conductance values were obtained in the range 13-20
itmfmoll. The conductance walues show metal complexes non-
electrolytic in nature.[10] All metal complexes were paramagnetic in
nature except Zinc complexes were diamagnetic due to non-availability
of unpaired electrons

D) UV—Visible Spectroscopy:-

The electronic spectra of thel 3 dione exhibited bands In the
regions of 259.5 and 361.5 nm, which can be assigned to intramolecular
—m* and n—* electronic transitions due to the aromatic and carbonyl
groups. In all metal complexes mmtramolecular m—=n* and n—n*
electronic transitions oceur but weak d-d transition not found.All metal
complexes have canter of symmetry the 3d orhital cannot mix with the
3p corbital in such mixing being symmetry forbidden. The octahedral
complexes with center of symmetry so Tzg-Eg transitions were very

weak not observed.

E) Thermo Gravimetric Study of Some Metal Complexes:-

The TG/DT analysis of some metalcomplexes. the temperature
range usually selected 25%C to 600°C at the rate 10°C/Min in Nitrogen
atmosphere using ¢-Al203 as reference. The thermogram curve of L—Fe
Complex shows weight loss 6.018% up to 225°C clearly indicate
removal of surface two coordinated water molecules.[11-12] A sudden
weight loss (48.0584) from 225°C to 475°C was due to loss of one
phenyl ring with two hvdroxy and one carbonyl group. Further, the
weight loss (29 %) from 475°C to 566°C corresponds to the
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decomposition of two phenyl ring and a propane-1, 3-dione moiety. On
further heating above 566°C the weight remained constant
corresponding the formation of Ferrous oxide. In DTA graph small
endothermic peak observed at 123°C which indicates dehydration
process and strong exothermic at 501°C indicates thermal

decomposition of L.—Fe Complex.

F) Antimicrobial Activities:-

The antimicrobial activity carried out bv Resazurin method
which is developed by Drummond and Waigh in 2000.[13] This method
iz simple, sensitive, rapid, and relisble and achieves more accurate
minimum inhibitorv concentration (MIC). In this method Resazurin
used as an indicator and it was prepared by dissolving 270 mg tabletin
40 ml of sterile distilled water. The color changes from purple to pink
or tolorless were recorded as positive. MIC walues taken as color
change occur at lowest concentration. The average of three values of
MIC for the test material and bacterial strain has been considered.

MIC (pg/ml) valuesofl-(5-bromo-2-hydroxyphenyl)-3-(4-
bromophenyl}-propane- 1,3-dione (L) and its metal complexes
using modified Resazurin assay method.

Compounds Antibacterial activity Antifungal activity
Gram positive Gram negative
B.subtilns | Saurens | Ecoli | Paesrugenosz | Calbicans | S.cerevisias
I =50 =5 100 20 154 150
L-Fe 180 =5 190 it} 158 160
L-E€o o0 =30 30 50 158 100
L-MNi 50 =3l 104 50 158 100
E-Cu 50 <50 E1] 50 100 50
C-EZn 104 <50 1040 100 100 50
Tetracycline 2 1 4 a: -
Amphoterion E . = = E 1.35 1.25
216
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Conclusions:-

The above chapter present research work shows 1,3-dione and
its transition metal complexes reveals that 2:1 stoichiometry ratio for
all the prepared metal complexes. These complexes were characterized
by various physicochemical and spectral analyses. It shows non-
electrolvtic nature and octahedral geometry with center of symmetrv.
The thermal stability was evaluated by TG method whose results
revealed good thermal stability for the synthesized metal complexes. As
per results, it can be seen that the 1,3-dicne and its metal complexes
shows considerable antimicrobial activity against all tested bacteria

and fungi compared with antibiotics Tetracycline and Amphotericin B.
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Biofuels for Sustainable Development

T.5. Pathan
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Beed (M3

Background

In recent vears; the world has mcreasmgly tumed its attention to finding sustanable
alternatives to tradinonal fossil fuels As the effects of climate change become more
pronounced and the demand for energy continues to rise, the need for renewable and
low-carbon energy sources has become paramount One such alternative 15 biofuel,
which is denved from organic matier such as plants and animal waste. Bieofuels have
the potential to significantiv reduce greenhouse gas amissions and lessen the world's
dependency on non-renewable enersy sources. This chapter amms to provide an
overview of hicfuels, their potential for sustaimable development, and the challenges

and opportunities assoctated with their use

Objectives:

.

To provides a comprehensive
understanding of biofuels and thew
different types

To explore the potential of biofusls
in promoting sustainable
development.

To analyze the Cchallengses and
opportunities  associated with the

production.  and unlizatton of
biofuels.
To outlne the importanice of

biofuels in the context of global
energy transition and chimate change
mitzation

> To opresent case stodies and
examples of successful  hofuel
imitatives around the world.

Scope:

This chapter will cover the following

topics:

10

# Types of biofuels:

This section will discuss first-
generation biofuels (e.z | ethanol and
biodiesel) and  zecond-generation
ofizels (22, cellulosic ethanol and
algae-based bicfuels),
Environmental and secial benefits
of biofuels:

This sechon will explore the
potential of biofuels m reducing
greenhouse gas EIISSIOns,
promoting tural development, and
enhancing energy securiy.
Challenges and opporiunifies:

This section  will address  the
technological economic, and policy
challenpes assomated with biofuel
production and vhlization, as well as
the opportunities for innovation and
market growth.
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# Case studies:
This sectton will  showcase
successful biofuel mmmatives from
different regions, highlightung the
lessons leamed and the potential for
scalahility and replicanon
Importance of Biofuels for Sustainable
Development:
At ther core. biofuels offer 2 sustainable
and renewable altemnative 1o fossil fuels.
By utilizmez ormamc matenals such as
crops, agncultural ressdues. and waste
products, bicfuels can sizmficantly
reduce the carbon footpnm of the
transportation sector, which 13 2 major
contributor to global greenhouse gas
emisstons. In addition to environmemntal
benefits, bicfuels can also create mew
economic opportuntties, especially 1o
rural and agocoluml remons, and
contribute to enerzy  secunty by
drversifying fuel sources.
Biofuels play a crucial role m the
transttion  towards a  low-carbon
economy, aligning with the goals of the
Pans Aoreement and the United Nations
Sustamable Development Geals (SDGs).
As coumntries: stive 1o meet thew
emission reduction targets and promote
energy access and ‘economic
development. biofuels have emerged as a
viable and important component of the
renewable eniergy mm The sustamable
development is utmost necessity for
better environment (Ashek 2019),
however, anthropogenic  activimes,
polistion atc badly affect o (Verma and
Prakash, 1020; Eumar, 2021; Prakach
and Verma_ 2022; Singh et al | 2023).

Overview of Biofuel Types:

# First-Generation Bicfuels:
Fust-generation  biofuels are denved
from food crops such as com, sugarcane,
sovbeans. and ol palm Common

11

examples include ethanol and bodiesel
Fthanol 15 prodoced  through  the
fermettation of sugar or starch  while
biodiesel 15 typically obfained from
otlseeds. These biofuels have been
widely used and are well-established in
many countries: However, concerns have
been ratsed about thewr mipact on food
prices, land use, and competition with
food production

# Second-Generation Biofuels;
Second-generation hiofuels are produced
from non-fodd sources such  as

agncultural residues, woody biomass,

and algae Cellulosic ethanol for
tnetance, 15 derved from the cellolose
and hemicellulose n plant matenals, and
15 considered more sustamable than first-
gener=tion biofuels due to s use of non-
food feedstocks: -Algas-based biofiels
have also gamed attention for their high
productivity and potential to be grown m
non-arable land. reducine competiion
with food preduction:

Environmental and Social Benefits of
Biofuels:

Biofuels offer several environmental and
social benefits, including:

Reduction of preenhouse gas emissions,
Biofuels have the potental to
stomificantly.  reduce carbon  dicande
emissions compared to tradmonal fossil
fuels, conmbuoting to climate chanoe
mitigation.

Rural development: The production of
biofuels can create nmew  econemic
opportunities m roral areas, providing
income for farmers and promoting
agncultural diversification.

Energy security: By diversifying  fiel
sources and reducme dependency on
imported  oil, hofuels can  enhance
energy secunty and resihence.



Biofuels for Sustamable Development

Challenges and Opporiunities:

# Technological Challenges:

The production of hiofusls poses zeveral
technological challenges, incliding the
developmeni of efficient conversion
processes, mmprovement of feedstock
sustaimnability, and  reduction of
production  costs.  Research  and
innovation in biofuel technologies are
essential  for  overcoming  these
challenges and maximizing the potential
of hiefusls for sustamable development.
# Fronomic and Policy Challenges:
The economic wiability of hofuel
production 15 mfluenced by vanous
factors. meluding feedstock avarlability,
market demand, and government policies
and incentives. Policy frameworks that
support sustainable biofuel production
and consumption. such as renewable fuel
standards and carbon pricing, are crucial
for creating a3 conducive environment for
biofuel development

# Opporianities for Innovation:
Despite the challenges. biofuels present
opportunities for mnovation and market
growth. Advanced biofuel technologies,
such as bio-refinenies and integrated
tworefinery concepts, hold promize for
improving  the effictenicy  and
sustamnability of biofuel producton
Additionally, the emergence of hio-
based aviation and manne fuzls presents
new opportunities for the expansion of
biofuel markets.

Case Studies:

¥ Brazil's Ethanol Program:

Brazil has been a ponser in the
development and commercialization of
ethanol as a hofusl The coumiry’s
sugarcane-based ethanol program has
demonstrated the potential for biofuels to
reduce rehance on fossil fuels, promote
energy securnty, and contnibute to rural

development Brazl's experience serves
as a valuable case study for other
countries  seeking to mmplemem
successful hofoel imhatives.

# United States’ Cellulozic Ethanol
Production:
The United States has made significam
mvestments i the development of
cellulosic ethanol technologies, aiming
to scale up the prodoction of advanced
ofiels from non-food sources Desprte
early challenges. ongomg research and
demonstration  projects have shown
progress - overcomung techmical and
economic  barriers,  llustatmg  the
potential for second-generation biofuels
to contribute to sustainable development

Conclusion:

Biofuels have emerged a2z a2 key
component of the global effort to
transiiion towards: 2 more sustanable
and low-carbon enéroy system Therr
potential to reduce greenhouse gas
emissions. promote tural development
and enhance energy secunty makes them
an important asset o the pursant of
systamnable development However, the
successful  deplovment of iofuels
requires  addressmg technological,
econeric, and policy challenges, while
se1zing opportunities for inmovation and
market prowth Thos. this article
concludes that the specific aspects of
biofisel production.  utlizaton, and
sustanability, providine msights and
practical recommendations for realizing
the full potential of biofuels m the
context of sustainable development.
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Insects: Key Players in Sustainable Development and Biodiversity
Conservation

T.S. Pathan and P. B. Vidhate
Department of Zoology, Kalikadevi Arts, Commerce and
Science College, Shirur (Ka.), Dist. Beed, (M.S.) India.

E mail: drtavir7981@gmail.com

Abstract:

The most acquiring species on earth are Insects and are usually overlooked when
considering the crucial roles, they play in sustainable development and biodiversity
conservation. Recent evidences suggested that insect populations may be declining
at local and global level, threatening the sustainability of the ecosystem which
provided by insects. The conservation of insect diversity is therefore a topic of
global importance. This paper presents an overview of the importance of insects in
these domains and the pressing need to protect them. The methods of this
research involve a comprehensive review of existing literature and case studies that
demonstrate the significant contributions of insects to sustainable development
and biodiversity conservation. The results highlight the multifaceted roles of insects
in pollination, pest control, waste decomposition, and their impact on ecosystem
functioning. The discussion delves into the threats faced by insect populations and
the measures required to preserve their diversity and abundance. Finally, the paper
concludes with a call to action to recognize the pivotal role of insects in sustaining
ecosystems and promoting biodiversity conservation.

Key words: Insect, sustainable development, biodiversity
Introduction:
Insects are the most abundant animals in the world, with all species accounting for
more than 70% of the global animal population. Throughout human existence,
insects have initially been viewed as "enemies.” According to reports, insect pests
cause 25-80% of agricultural losses worldwide; the amount of food they eat would
be enough to feed over a billion people (Birch et al., 2011). Insects have been and
still remain to be important causes of socioeconomic stressors like starvation and
health crises, which makes them barriers to reducing poverty. But insects and other
invertebrates also play an important role in ecological webs, offering essential
ecosystem services like carbon sequestration in soils, organic matter recycling,
pollination and seed dissemination in food systems, and water filtration
(Schowalter, 2013). They are responsible for a wide range of functional roles within
the ecosystem, contributing to the ecosystem service framework (Metcalfe et al.
2014; Noriega et al. 2018; Ollerton 2021; Seibold et al. 2021). From pollination and
pest control to waste decomposition and nutrient recycling, insects play critical
roles in maintaining ecosystem processes and services. In addition, insects provide
a variety of unconventional ecosystem services (Morimoto 2020), including plastic
degradation (Bombelli et al. 2017) and many contributions to human culture and
tourism. (Duffus et al. 2021 and Jacinto Padilla et al. 2021).
The outline of insects and their colorful body patterns have initiated prominent
contributions to our art, literature and culture and offer great educational tools
(Pyle et al., 1981). In many regions, insects are also an important part of the human
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diet. Some insects have great value in Chinese medicine. Insects form an essential
part of the Earth's ecosystems, receiving relatively little attention compared to
larger organisms, yet their contributions are far-reaching and fundamental for
sustainable development and biodiversity conservation.

The global ecological and socioeconomic impacts of insects and other arthropods
are very important for several sustainability goals. Despite their importance, insect
populations are under pressure due to habitat loss, climate change, pollution and
pesticide use, resulting in reduced abundance and diversity. This paper aims to
underscore the significance of insects in sustainable development and biodiversity
conservation and advocate for their protection and preservation.

Methods:

This research involves a comprehensive review of existing literature, including
scientific studies, reports, and case studies that illustrate the roles of insects in
sustainable development and biodiversity conservation. The review encompasses
research on insect pollinators, pest control, decomposition, and their broader
impact on ecosystem functioning. Case studies from various regions are also
examined to present specific examples of the contributions of insects to
sustainable development and biodiversity conservation.

Results:

Insects, particularly pollinators such as bees, butterflies, and other species, are
crucial for the reproduction of numerous plant species, including many of the crops
on which human populations depend. The economic value of insect pollination
services is immense, contributing significantly to agricultural productivity and food
security. In addition to pollination, insects provide natural pest control by preying on
pest insect species, which reduces the reliance on chemical pesticides and
associated environmental impacts. Furthermore, insects are integral to the process
of decomposition, breaking down organic matter and facilitating nutrient recycling
in ecosystems.

The decline of insect populations poses a significant threat to ecosystem
functioning and biodiversity. Loss of insect diversity can lead to imbalances in food
webs, reduced pollination services, disruptions in nutrient cycling, and impacts on
ecosystem stability.

The Role of Insects in Agriculture: Insects provide indispensable services to
agriculture through pollination and pest control. Pollinators, including bees,
butterflies, and other insects, facilitate the reproduction of many flowering plants,
thereby supporting crop production and enhancing the genetic diversity of plant
populations. Moreover, insects such as ladybird beetles, parasitic wasps, and
predatory bugs act as natural enemies of pests, contributing to the reduction of
crop damage without the need for chemical pesticides. The reliance on insect
pollinators and natural pest control services underscores the critical role of insects
in ensuring food security and sustainable agricultural practices.

Insects and Ecosystem Services: Insects contribute significantly to the provision
of ecosystem services, including nutrient cycling, soil aeration, and decomposition
of organic matter. From dung beetles processing animal waste to termites breaking
down cellulose in decaying wood, insects play a crucial role in maintaining
ecological balance and healthy ecosystems. They facilitate the recycling of
nutrients and the decomposition of organic matter, which are essential processes
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for the productivity and sustainability of natural ecosystems. Additionally, insects
are pivotal in supporting diverse food webs and providing sustenance for many
other species, making them integral to the overall functioning of ecosystems.
Challenges and Opportunities in Harnessing the Potential of Insects for
Sustainable Development: While insects offer numerous opportunities for
sustainable development, they also present challenges that need to be addressed.
One such challenge is the impact of habitat loss, pollution, and climate change on
insect populations, leading to declines in their diversity and abundance. These
factors contribute to the disruption of essential ecological processes and the loss of
valuable ecosystem services provided by insects. However, there are also
opportunities to harness the potential of insects through sustainable agriculture
practices, such as promoting pollinator-friendly habitats and implementing
integrated pest management strategies that prioritize natural pest control methods
over chemical interventions. Furthermore, the burgeoning field of insect farming
for food and feed presents an opportunity to address global food security
challenges in a sustainable and resource-efficient manner.

Impact of Human Activities on Insect Populations: Human activities, including
habitat destruction, pesticide use, and climate change, have had detrimental
effects on insect populations worldwide. Loss and fragmentation of natural habitats
have resulted in the decline of insect species, while the widespread application of
chemical pesticides has led to significant declines in beneficial insect populations,
including pollinators and natural enemies of pests. Climate change further
exacerbates these challenges by altering the geographic ranges and phenology of
many insect species, leading to shifts in ecosystem dynamics and potential
mismatches with their host plants or prey. Recognizing and addressing the impacts
of human activities on insect populations is essential for mitigating further declines
and conserving their crucial ecological roles.

Conservation and Sustainable Utilization of Insects: Conservation efforts aimed
at protecting insect biodiversity and promoting their sustainable utilization are
essential. Studies of the diversity of most insect order have neglected Collembola,
Ephemeroptera, Neuroptera and Plecoptera, which have many ecological roles and
services. Monitoring should be done for each insect species so that the information
can be used for conservation strategies. In addition, many other actions carried out
by various stakeholders were reported, such as support of research, monitoring and
evaluation of pollinator species and pollinator-dependent plants; promotion of
awards, guidelines, publications and best practices; development of legal and
financial instruments for the protection of insects and vulnerable habitats.
Discussion:

The multifaceted roles of insects in sustainable development and biodiversity
conservation underscore the urgency of addressing the threats faced by insect
populations. Habitat loss and fragmentation due to agricultural expansion and
urbanization are key drivers of insect population declines. Climate change
exacerbates these pressures, disrupting insect life cycles and distribution patterns.
Pesticide use, particularly neo-nicotinoids, has been linked to significant harm to
insect populations, including pollinators. Furthermore, pollution and invasive species
also pose threats to insect biodiversity.

Conserving insect populations is imperative for ecosystem resilience and
biodiversity conservation. Implementation of sustainable agricultural practices,
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including reduced pesticide use and the promotion of pollinator-friendly
landscapes, is essential. Protecting natural habitats and creating wildlife corridors
can help mitigate the impacts of habitat loss and fragmentation. Public awareness
and education programs can also play a crucial role in fostering a greater
understanding of the importance of insects and garnering support for conservation
efforts.

Conclusion:

In conclusion, this research underscores the critical importance of insects in
sustainable development and biodiversity conservation. Insects are pivotal in
maintaining ecosystem processes, supporting agricultural productivity, and
contributing to human well-being. The decline of insect populations poses
significant risks to ecosystems and global food security. Protecting and preserving
insect diversity is essential for the sustainability of our planet.

By recognizing the immense value of insects and implementing measures to
address the threats they face, we can ensure the continuation of their vital
contributions to sustainable development and biodiversity conservation. It is
imperative that governments, organizations, and individuals prioritize the protection
of insect populations and promote sustainable practices that support their
conservation.

References:

1. Birch, E.A.N., Begg, G.S., Squire, G.R., 2011. How agro-ecological research helps
to address food security issues under new |IPM and pesticide reduction policies
for global crop production systems. J. Exp. Bot. 62 (10), 3251-3261.

2. Bombelli P, Howe CJ, Bertocchini F (2017) Polyethylene bio-degradation by
caterpillars of the wax moth Galleria mellonella. Curr Biol 27:292-293. https://
doi.org/ 10. 1016/j.cub. 2017. 02. 060

3. Jacinto-Padilla J, Lopez-Collado J, Garcia-Garcia CG, Lopez-Collado CJ (2021)
Spatial and economic assessment of butterfly-based handicrafts as a tourism
service provided by rural populations. Cuadernos de Desarrollo Rural 18:
https://doi.org/10.11144/Javeriana.cdr18.Seab

4. Metcalfe DB, Asner GP, Martin RE et al (2014) Herbivory makes major
contributions to ecosystem carbon and nutrient cycling in tropical forests. Ecol
Lett 17:324-332. https://doi.org/ 10. 1111/ele. 12233

5. Ollerton J (2021) Pollinators and pollination: nature and society, T edn. Pelagic
Publishing

6. Schowalter, T. D. (2013). Insects and sustainability of ecosystem services. CRC
Press.

7. Seibold S, Rammer W, Hothorn T et al (2021). The contribution of insects to
global forest deadwood decomposition. Nature 597:77-81. https:// doi.org/ 10.
1038/ s41586- 021- 03740-8

8. Selaledi, L., Hassan, Z., Manyelo, T. G., & Mabelebele, M. (2021). Insects’
production, consumption, policy, and sustainability: what have we learned from
the indigenous knowledge systems?insects, 12(5), 432

ISBN-978-93-92310-66-9 63



B = s ,
ip"r__ .
/ -

§ L= &
55 "I“Eq'“’l‘u‘:itii_i‘mt.:«.-w Sf




LR RO 1 /5139120 #9.)

I

e sumronm s frdvand ayfton

p— — e L —

¥y e e S R e

= e — —r -

ardn (Abstiact)

St r s ileen shasmm
ARGV ML T Al Sarnea i
A, WRTOEn Sor Ry, v, e m
greemt o2 ARl e s, wiem
fddron & v fawmer Sieaibs ame, = qrgy'i St
st s v Bl st anene sy
arore TR SR, o) wnae S
Burea. W e wwila oo
wreanll M R e aa. s s
qof% WRATES Sgits Make o o

e fallarar owim @ wda
v eada Baa awm e,

wirm i @ am il e s
gar W morme (WE, semeifn o
waeR fasm) S I e g see
BT ST ST TN Td SUIE e o
@ifs woE dwe g o ey
(regs, fEaet, g, teum g e
v &5 Yeaw. qvm e & aswia
A dEEl 3R, HHI AEERE s
ANTRERT JETA W & @ ar e
B mreE IR N e, .

Tam afoT gERge  AaeraT W
TIEvEETSl  Gstand usf ivr Ad e
HIEAHTET 9% @%anl. i) FIEETE] JmT
BT § g2 Gsel HEH g d@ e
T Ao ey el s @9,
UgTE e Al Taall andi §ure 3w @i

HEmM s w wiwnorey. G vijrsl muliopedty wen
o o (e nedarsy, e (g e de

Mg oflea®, wMon s e 30
foofan = e oy s 2k
Keywinrids Wi
ferdardy syftem
HEL O T

thwr e aorery v wim® sz
and, dnpmrr ow ond afidRd Emfee
WEATHY R RN il S gveen aarer
arepen stive alvme fdvan & e qeprome
st Fomm s sangy mefh wedy,
e, e sl Eaogeady e, wmenfiom,
ks skt wanfta g g s e
il ek iy i fidaren szmgs a7
el Fappe e 2are bea, geeen
wilratnen Tl g ared s, e
aet #irer ffarn amz weey gl e
muen wspr filn gEv wsten B
YATEI ST gEe A B 2054
ot Frazopii 9,0 @1 T werEr i aa
9¢ © 49 U ZE et QA seErren
L (2 e (4 G 7 1 s 1 e
ieenfee .

TS MM 29| a5
TN TG IHA a0, HITEA GEmE wur
TRUGTART TS WIEawia] 87 St gamons
AR dgae aa faad S gofe
T I SIS A AT eEn dwE
wid] WA anfor wavan i s 9am warE
Fraeaem vitramemen snmt Fofa dam

e Pt swemn frarwEn wew
Rl s aya wiEd Peavard
WY e saretas e P s

e, T

Apaond Pubilithing fove, Avrargobod, Mohamhirn

13



R aofha il i aaeia iz
1 fee ek o wnn vt ¢l
v oy e wmia v o
g, mifmn il ol ammy
gaemen wenm feard) el shon frothamigh

FTmEn E AR
argd ey anfn ol

avaSher Preaveen wreunfio G0 T da
MY enn woan® s werie s
pytfgaay WM BTEE W IReOT. TSI
stemmmt @ sl o waltmrainy Fola
foarmd mare ) i v, anE ek
ST STV FRMR ST ang. Wt
momth wRd @) e SRR
foma aae o) s, ol s vay meani
TR RIS B SR STl nar M

frfiormr . mew Frasvpn auedt e
i

Tt 3t

5,  wacae e Pl awe aea

&2
3. oo ouwll dvarnd e
fistaran awam @& @1 aran 3R

@,
3. Fasuwia dee e f
IR

srenerTe i -
9, e Smama USERET pYE UEd

2.
2. Frasvmm s Rl e secrd

HE.
3. Frazv@a s fréangs ared gl
v. Frewn e Fdlan anes
| T
v e g e 2
G615 B 7 B e
v whE ugda Ay den ane. @
S9N FRAFT 52 WU A HBE 5,
MIRETS TR v firdrard st
9. YR ISR

WRAH TR dmwmde Rawr
dHEeT I, e Fede Fraeem

vty st ¢ anfele anfa LLLCRRLALRISDN §78.9 391270
e sl SN VA [_-”m” <

0 a9 e Prsmi sy T"ﬂ;‘lri’
syreiirar vt fabiver s iy i |:
{3ttt U T A fr'r.ﬁ,,"”"l*l-r
(AT ST SIEE WIIRE B a4 "%1_‘?- i
Prapopter WRANE SN 06 Gy g 0
ey anfoy e FdYaran gy T
A 03y weer O A T 3 4, ,-”""
firdvan soim R A0 20re fidhagy T-"fﬁr:,
war zrarnzin el Freged) s e * fﬁf.'rq
st T S Sl A, uedhy o ?ﬂffnﬂ
USRI I  igfir, Jf :
wa o fdlaae @ wmn a8 . c_n
ezt aniler ANBU firs e g it
e Fedird) 'll'{ﬁi'r‘m ! :

afd e Wl TG anhy i
Sﬂﬂﬂﬂi'miﬁﬂ?ﬂﬁwﬁﬁfmm}r
are mfasfarare)  weE ey ﬁrﬁ;
A A T Y Ve wafipgn
et Frgen mee A 95 it
e v Lo = G ) S £ AT T e A
Prage et =0,

WIS SR R09Y W g
WRa Afrrr v & wa feen ifa
& wmE R0 T GE N wmhn
s v R, i sl s
wirere fgawR s yaifayer @eoam g
a1 afifRe useET Wy SET agam
Ay Wk TR @ A v Frévam e
I B, T 29 e o ww
AR &M &M e B Fre M
BT @it a1 T FEHm e
ﬁﬁ" W

Wiwal TSTaNa TaTHED HRad el
o @R W & Wit wheg e
wEE S, wvre fin gy gem@ea
WEITHR R W9 §R vened qeee o T
8. 0%y PraguE amETe gaR T
R R wvara dk s g e

—

My fj‘.p
iy

Apoaive Publishing House, Aurangabod, Moharaihing

.Id



A T r&‘i Wiy} wm Rowemd 9
Bl l'fﬂtd’~ ey Gl Y S
IR W T't e wwren | e Qe
wedser i) Redne 3 T waen

B Farien R Qo w3 s ol
e SRRl Feead wagR, Wand o

= 2 am qat:m:ﬁ:ﬁ . WIS
WIAEN W, oY m anell R

SR U ﬂﬂ..‘.‘r{t-nf‘ﬂ zga IR ads
uy &3 e sanla S Rue ol
aver i e Ray s ol e
¥ = Thq?: v e asRerd sismd
REy guEn vo Belom oem Rk
=R 1R oEvma R o @ own
aga SO0 s ad we S sxtsam
aedEn Sk s F,'S.".R s, g

-.‘-*-i'-.‘?_'ﬁ ‘}‘7:‘_‘- ot Ndns t-‘ﬁi F‘Fﬁ?‘ ﬁﬁr
SIS T AWy “‘t“i SR KiEnd as
TETE RN T S dw) Emmfm

SIS W R SENE O
wiea WS 5w & &0 e onlf §
i A ORI e wrE e |6
=R LR o o s o e o
EEEToR Tns UEE = AT el us
wom SRden Seude dud P
Y ST O%0 SOmEnd W R dng
TRl g8 gga ok WHLd &Eaad
== Tonees ola § We gee REee
F IS wo SE O S S
e fliaret o den Aol TR e
Tt roRm e faet g WEE
FevaEl FaTgeal e, e s
TEE S e igR W SedER WY

R v o anfide anfin RILHECRULAUISAN 978-93.91220-89-1

Ren and. e ol anbose Ry e
e wememy it va @ @ el dad
St wmrn® e wasm a0 s i
R, W owpwgd, Wags, few, @i
FRmE, MR e D I e e
A5 S,
aworddy e al sl oREwE
RLLEIEA N 1 £ - B 1 ot e 5 B3
TR wda e namre SER
Wi e AR s s
arid anll siwwr ST Ugard) o uand)
ol ) baggar IR o
S s widhsrl st T B
U Tl U SeAEl Sl eI
TR ST F1X T FLE 0 TR W EH
e, ks st =ga @ wwEsm
SRR STERE H Bl feal qre auted
mﬂamtﬁﬁﬁmmﬁm
B WS Ween e T
S WicHaE 0 a% [Gael AR i e
wies BR. whw e Fam g e s
<ew 37 gu 2.
R ST e .
FsET X ® dR W uEEE I
e v on 1T R ® S O9hw g 9w
m G2 oeanER @s dvarEEl o SR

Epocryg Putdshens Hooar, Asepeooioel ASchorophies



e whad B Y e IS

-

4

o FT] | g

L
[

"

1o eTs 3 eevas oe RA I

-

3 N— . m ﬁ@—-"—.
nIEEn . BT O 1 L b
o= Trefl— | Wi -

-"'TTT'T T ---ﬁ'!-"
TSI AT e ]

%

HoSieOT SieE GNS ShOn Aeaen

LisE s,
=

— - .o = i~
S i L e T T Sl o Tl :::?Eél:h

:*:nng-’l.:rn n:-&:ﬂ‘: .:H’:E"l':t.

R oo o T, Toa T, e Sl S, TaE,

g:'-': e, Ui aaElT, Eia UisaaE, 3039

= ool ST ac-a ST e, 585 v=Ts. Tes, 389k

Sois 2 TSR SO SER-ARANE SEeea a5ed I8, T 09
Tl G (SIS SREEIT WK A O F e Sihs S, T 0a,
httpsz//www.esakal.com 28 july2018.

https://maharashiratime.com 26 may 2019

htips:// www.lokmat.com 16 march 2022

Apsensa Publizhing Howne, Aurengobod, Mohoroakiro

16



Indﬁ Banking

: a |
Dr. Laxminarayan Chandraya l{:ﬁwar
Dr. Dhammpal Nivarttitao Ghu




This textbool has been designed as per the NEP 2020 and new

svllabus preseribed by the Universities in India.

Indian Banking
System

Dr. Indrajeet Ramdas Bhagat

(M. Com,, B. Ed. SET, NET, Ph. D., M.B.A., NET)
Associate Professor & H.O.D., Department of Commerce
Yeshwanirac Chavan College Ambajogai, Maharashtra

Dr. Laxminarayan Chandraya I(ur[mn‘w.'lr'ar~

(M.com,M.B.A.(HRM) M.A. (Eco.) B, Ed., M. Phil & Ph.D.)
Professor & H.0.D, Department of Commerce
Sant Dnyaneshwar Mahavidyalaya Soegaon,
Dist Chatrapati Sambhajnagar

Dr. Dhammpal Nivarttirao Ghumbre

(M.Com, B.Ed. SET, NET, Ph.D., G.D.C. & Al)
Assistant Professor & Research Guide,
Department of Commerce and Management |
Kalikadevi Arts, Commerce and Science College

;"-_,,a.iﬁ_u_

P

Taran Publieation
New Delhi

—



Indian Banking System
Edition: Jan 2024

Price: 1250/-

Dr. Indrajeet Ramdag Bhagat

Published By Dr. Laxminarayap
Taran Publication Chandraya Kurpatwar
www.taranpublication.com Dr. Dhammpal Nivarttirao
Ghumbre

Email: taran.publication@semail.com
Contact: +91-8178286638

Copyright © 2024 authors
Published by Taran Publication New Delhi.

All rights reserved.

No part of this ebook may be reproduced in any form. by photostat.

““ﬂmfl]lﬂ.ﬂﬁmgraphy, or any other means, or incorporated into any

mformation retrieval system, electronic or mechanical, without the written

permission of the Author and publisher,

All inquiries should be emailed to dr.indrajeetbhagat@gmail.com



Content

CNABPLBEN T ..iieniiiiniisissininmsrrassnsasnsiassiosisssss tib leasiatinusassisiiaroesesvannapsrsss 10
History of Banking

RPN ... eevereecienr e rersenrereenresturssr st nsrssr s ssmasssssnrnsannsnsssansnsssases 53
Functions of Commercial Bank

CREPEr Biccsa.s tuususasaisisnss e ey s ks 75
Opening & Operating of a Deposit Account

L e o e e e e 119
Methods of Remittance

Chapter §.......cccoorvmsivionvibeassisineiissansosasss Ty S S A 146

Lending Principles, Credit Creation and Balance Sheet of a Bank

Chapler B..iivsmiieiiiiiiminsminsntimiivs s i dsstimt i 171
Negotiable Instruments
CHEPIET ¥ oot asvsmisminb i issbamivan i smibssasonisins 199

Recent Trends in Banking

MCQ



P

wotking a5 Assotiste ilmlmnr. and Hﬂﬂ of qum:-d.tommm:mﬂ
Mo Cobege Ambajogid Maharashera He has fifteen yours of fich teaching expenance

O h g s & reseach guide for M Com and PR students s relation o professonsl
Mﬂulﬁmmcmmm&ﬂtwﬂlm Hﬂrmmdﬂmmhﬁmfwﬁmwlﬁwhmm
Mirathwads Universty, Ayrangabad. He is the suthor of Socrofevence books of Cammarce Ducipline. He has working
gxperience as an aditor in National and tntemational joumals. He s a Chiet Editer of 'ANORA' Chapter Edited Book
senes and has published Seven Chapter Edited Books under the name *"ANORA". He his worked a5 a momber ihy the
Boand of Studies of Ragarshi Shatn Coltege, Letur (Autonamaus) and has also servoedd o5 a paper setter and modiratar o
Hew Arts Commerte Saance College. Ahmetinagar (Autonamons)

O Infrnjept Bhagat hae publighed inany articles Ln Natienll, Intematianal ahed State Livel magaziries snd niswipapery
it s o lbading person i the field of ressitls he his ieceived & remarch patent whidor (hi Sooth African Patent 421 He
b eoad] mode Hhian TO research phipeid i varissis semiibds) confetiistes bitd recebeed the besl paper presentiition
ety 4 times inl It and has given' imary lectiures on the subject of commerte ' Along with this, he has been working as o
Mational Serdice Scheme’ Program Offices, Placement Officer. Coardinator of Entreprensirthip Incubation’ dhd
Inncreation Cedl at YOM Arnsaogal

Dr. Laxminarayan Chandraya Kurpatwar

Professor and HOD
Sant Dnyaneshwar Mahavidyalaya
Soegaon, Dist. Chatrapati Sambhajnagar

ing esperince of teaching to UG and PG His reseanch atea s Mahagement,

Ecm'tﬂl:r-.fﬂ-st km-l.lnhnq He has one minor tesearch project completed, He Is recograzed research quide af Dr
BAMU € Sambhajinagar He s althor of le books “Sahakas”, “Graméon Vikas"and ‘Commurcisl % ndustnal
Economics” Managenent Accouhl, AdvAccount, Susines Mith & Stat, He slio participated in ediational 3o toclal
work Hie s veribier of Mabasishire Stiate Councll of Cominarce, Madithwards Arthaghasten Parishad and indian
Comamerce Auspeistion He & Elecied 4 4 Member of BOS Ly the sublect of Blsineds Eeonernics of Dp Babacaheb
Ambediar Marathwada University Sambihajinagar {M5)

Dr. Dhammpal Nivarttirao Ghumbre
Assistant Professor and Research Guide
Department of Commerce and Management
Kalidadevi Arts, Commerce and Science College,
Shirur Kasar Dist. Beed, Maharashtra
R T bre v worlong as Assotant Professor and Research Guuge of Department of Commanoe
i Arts, Commence and Sdence College Shinur Kasar Ost Beed, Mahamashtra, He has Twebve
I At UG gl PG el and fas been workimg # a tesearch guitn for M Com ansd Ph.O
1m:hfnw1+rhl+mmwﬁftmmﬂw axademic projects & Resesrch, He ks a recognited Ressarch Giatle for Commeca
at Sabasaheb Ambediar Marathwada University, Chhatrapati Sambhai Nagar (Asrangabad) He has read mors than 4%
msesrch papers published in varlous semninars! confarentes and received the beit paper presentation awards. Beside the
drademic world, e 1 Blao aotive in socksl sctivithes and Beceivied the honour of B, AL P L AbGL Ealam Sevs Sanman 2023

—

9 | 19M G LY
mmﬂ INR : 71250

R

erpuy

wWd)SAS 8

140

I




Implementation of National Education Policy 2020:

Adoption of Academic Bank of credit’

Editors
Dr. Anushree Khaire
Dr. Kanchan Deshmukh

Mrs. Rajoshri Tambe

Ideal International £-Publicationg 1



— B o

implementation of National education Policy - Adaption of Academic pgp, O Cray, ‘

Sr. Title Name of Auth gy, p
No. A,
Ng,
New National Education Policy 2020 And Jaya Dabarase
15, Their Challenges .
16. National Education Pollcy (NEP) 2020 Rupall Navale
Chaltenges:  National Education Policy Nitin Kakade b5
17 2020 Rajashr Tambe ”
|
% Impact of National Education Policy 2020 Sanjay Wani I
"oon Student and Teachers 7
9. New Education Policy (NEP) and Academic Surekha Jadhav
Bank Credit (ABC) B
The Role of Teacher Education in
20. Implementing the National Education = Archana Ghogare
Policy 2020: Challenges and Opportunities 5
National Education Policy 2020
1. Gondhali Kumuding
Comparative Study | Ay
Role of internship in Mational Education .
e Palicy 2020 ? Gayatri Gahire S

Revolutionizing  Education  in India:l

| 13, Exploring the Scope and Opportunities of Pratiksha Dahale
the National Education Policy 2020 7

National Education Policy 2020 - Chalamge; 1

: Dipali Sangekar, T.
24. ::sd Opportunities on  the Educational Naheed Khan,
tem

Eknath Langote ‘ %

5, Importance of Early Childhood Care ang  ERMath Langote,
Education in Natianal Education Palicy Or. T. Naheed Khan, 109
= - Dipali 5. Sangekar ‘
26, Academic Bank of Credits: Good il === |
| Opportunities for Students Dr. Jaysheela Manohar 19 ‘
| T — ——

7 gt S 4 2020 wn wrtss T '
- L B B § e 121 ‘
| EB_ .Eu.ﬂent-i:entljc Approach and NEP 2020 ‘ Rﬂig;h S. Mali - 124 |

“ .“’““i“‘f'*f“:"“_ﬁ'“*ﬂmmma;m 'mmw_ 10 |

30 | Soional E""‘““““ Policy 2020; Home i~ = —

ence, A Concrete Way F, Expe
| And Skill Based Learning - CenentAl | Dr. Chetana V. Donglikar | 13;




implementation of National Education Policy . Adoption of Academic Bank of Creaits

NATIONAL EDUCATION POLICY 2020: HOME
SCIENCE, A CONCRETE WAY FOR EXPERIENTI AL
ANDSKILL BASED LEARNING
Dr. Chetana V. Danglikar
oalvkadesy At £ omumicrce & Serdnie i gz St (ka1 st Heed
OB Yl S s |7

bomanl srabarshikariogmnt com, Mobile N et 370

INTRODUC THON:

v overcome (he <kill gap that s '””""'““"F cmplisvabillity i evers, woetor

reformatiom of the cducation svstem: becomies sipmificant  The Natonal Fducation
Turbishment of all features: of

iy and governmmee Creating 4 new
system abigming with the inspirational wonls of 214 cemury students The policy aims

vevelation to skl educatson, o at Teast S0%, of leatmers through the sehon| and higher
cducation. system by 2025 and Tor thin 3 clear action plan with an ohjectuve and
speceliv timelme bas o be developed NEP 2020 2ims 10 trumph over the hierarchy

Policy 2020 recommends the modilication amd e

el .I||'II1|1'. with the I|.'l:.]l.h,.']II1I1‘|..'|I dructure po

related with skl cducanon and s megration into conventional education  in
cducational institubions

Professional education will be incomporied nght from the secondary schools in a
segmented way aver the next decade Academic and professiomal capaciiies will go
hand-w-hand with other capacities For achieving this gaal, eollaboraton between
secondiry schools and Industonl Training Institates (111s) ke Polvtechmies, Logal
Industry, cle should be developed Skill lubs mcubation centers shall be created and
developed i the schools and higher education institutions that wall be helpful to other
schools and colleges alse. Higher education mstitations can offer vocational education
on their own or in collaboration with industry and other institulions 1)

By 2030 & 29 million Skill delicit s predicted by expen opiion data of
Iternational  Labor  Orgamzation (1L0) and  the National Council  for  Skill
Development and  Entreprencurship (NCSDE) Today the skill gap 15 having an
unpact as, 53% of Indan businesses are unable to sppoint apposite candidates
because of the lack of future skills So o fill ths gap. the mentoring platform comes
s consent to help an individual 10 achieve professional skills and suTpass personal
and professional gouls. Furthermore, 1t also eneourages solutions to fill in the <kill gap
For future growth (2) But before implementing SKill education in educational
instiutions we have to first have a view of recommendations of National Education
Policy 2020
RECOMMENDATIONS  FRO  SKILL EDUCATION BY NATIONAL
EDUCATION POLICY 2020

The National Fducational Policy 2020 disseminates expetimental and skill-based
fearming Putting forward such o disrupting plan 1s certanly a bold move by the Indian
government that surely deserves o positive receplion and exceuting this courageous
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Ditterem mudels of vocattonal education, and apprenticestups. wij) alsg by
exper imented by ngher education mstutions Tncubatson centers will be s
up i partnership with mdustiies. (INEP 16.7) '
(ALLENGES IN IMPLEMENTING SKILL EDUCATION

[eatporation ol vocational education with general education with focus an sacig)
nclusion, gender equality nud. melusive educaton is the mam challenge betore NEp
20, For that skill-based acuvities should be introduced from pre-seloiol to Grade
NIl cumnculum has to be reformed thiough improved content of vocationg
(powledge and  skills, mproved course allance with skl standards  ang
alrdwseiplinary content connections. Workplace related skills and wiides through
memnships and on-the-job triiming should be developed. Vocational Interest Inventory
o Grade VI and Skill Based Aptitude Test (SBAT) m Grade X should be introduced
jor the gwdance of students for selection of career choice. 1t 15 RECESSATY 1o ensure
that courses are relevant to supposed social and economic needs. Nationa! Ocoupation
suapdards (NOSs) should be in distnct wath learming owtcomes and functional
consistently in all institutions,

(1

The focus should be on developing good practices and mnovations by teachers in
fencling-learning process and facilitating horizontal mobility of vocational students in
schools. For that c¢ducational institutions should ensure private sector participation
und funding Education institutions should collaborate with Industnal Traming
[nstitutes, polytechnics, local busingsses, industries, hospitals, agriculture farms, local
artisans and NGOs through Hub and Spoke Model for imparting skills training (3)
ADDRESSING SKILL DEFICIENCIES THROUGH HOME SCIENCE

With changing time the norms of society have also changed, the previous nors
of society no longer hold ground. The thoughts and ideas of people have drastically
changed. The activities that were once been considered to be too “manly” or 100
“feminine”, today don’t exist The differences between the sexes appear lo be
vinishing, slowly but steadily. In cducation ficld also there are some streams like
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Home Seence that were considered s fenninime subieets loday this subject (-
gamng the attentoon and imterest of many mien aroind the win ld wndd n Tedva tows

I last few decodes™ health and nutrition, 1extile and clothing. Family resource
management. eutal development. PO communiny hving human development and
othier bousing velated  swtl have  gained i mipatiance  Hepee, the  essenniul
knowledige and skalls gamed through the study of home scienee hive Pecomie equally

important (4)

I terms of NEP 202011 we see, tevently Home Science 1s a course that 1 gl
CrRrmaEs fecagnien amang stadents due woins wide relevance in industrics hike
clothing and testiles, food preservation and trainmg and interior decoration ele
Because of which more colleges are getting encouragement Lo start vanous bachelor’s
degree. masters and diploma comrses i this ield Home seience s 4 practical anenied
conrse that empowers and msprres women and youth for skill eduyeation (5. 61

Home science 15 a course that allows a student 1o choose from a large number ot

avenues as a carcer. It doesn’t limit the options 10 choose from. It makes students
awire of the changing lving standards, fashion, food and many more thinge Home
seience improves ones decision-makmg skills reganding the purchising and budgeting
of everything It helps ‘i making a person a smart worker 1t h helps student in

umderstandimg human development and behisvior It helps us i knowing our consumer

rghts and dutics and prevent for getting exploited by the mirkel owners Through
home science we leamn to use the available resources mtelligently, scientifically, and

svstematically. Tt ulumately helps in improving the our social and family’s life by
providing lifelong education (7)

SELF EMPLOYMENT OPPORTUNITIES IN HOME SCIENCE

As NEP 2020 aims i empowering students through skill education and making
strengthening them for self-employment, Home Science s an appropnate choice of
course to study. They can use the subject knowledge w upgrade their skills in

manufacunng products and designs. lome science course can be beneficial for
graduate in different aspects such as:

* Production jobs cover the food preservation dress-making, specialized cooking,
¢le. Graduates of Home Science can enter the textile business. fashion designing
ete. or even work in hotels, the food industry ete

* Rescarch jobs mvolve educating specific segments of the population such as
mothers, farmers, and villagers on the food value of certan food 1lems

* Sales jobs comprise sales promotion of food items (baby foods) are given 1o
home scrence graduates granted they have relevant information and experignce

e Service jobs consist of muntenance and supervision of housekeeping
departments at tounst resoris. hotels, caterin & fucilivees, restaurants ele

* Teaching jobs: The recognized qualification for a primary school teacher is a
Bachelors degree in Home Science and many posigraduates also are taken on as
semor secondary school teachers and college professors (B)
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Abstract:
The mast acguiring species on earth are Insects and are usually overlooked when
considering the crucial roles, they play in sustainable development and biodiversity
conservation. Recent evidences suggested that insect populations may be declining
at local and global level, threatening the sustanability of the ecosystermn which
provided by insects. The conservation of insect diversity is therefore a topic of
global importance. This paper presents an overview of the importance of insects in
these domains and the pressing need to protect them. The methods of this
research involve a comprehensive review of existing literature and case studies that
demonstrate the significant contributions of insects to sustainable development
and biodiversity conservation. The resulis highlight the multifaceted roles of insects
in pollination, pest control, waste decomposition, and their impact on ecosystem
functioning. The discussion delves into the threats faced by insect populations and
the measures required to preserve their diversity and abundance. Finally, the paper
concludes with a call to action to recognize the pivotal role of insects in sustaining

ecosystems and promoting biodiversity conservation.

Key words: Insect, sustainable development, biodiversity
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Insects: Key Players in Sustainable Development and Biodiversity
Conservation

T.S. Pathan and P. B. Vidhate
Department of Zoology, Kalikadevi Arts, Commerce and
Science College, Shirur (Ka.), Dist. Beed, (M.5.) India.
E mail: drtavir7981@gmail.com

Abstract:

The most acquiring species on earth are Insectsand are usually overiooked when
considering the crucial roles, they play in sustainable development and biodiversity
conservation. Recent evidences suggested that insect populations may be declining
at local and giobal level, threatening the sustainability of the ecosystemn which
provided by insects. The conservation of nsect diversity is therefore a topic of
global importance. This paper presents an overview of the importance of insects in
these domains and the pressing need to protect them. The methods of this
research involve a comprehensive review of existing literature and case studies that
demonstrate the significant contributions of insects to sustainable development
and biodiversity conservation. The results highlight the multifaceted roles of insects
in pollination, pest control, waste decompaosition, and their impact on ecosystem
functioning. The discussion delves into the threats faced by insect populations and
the measures required to preserve their diversity and abundance. Finally, the paper
concludes with a call to action to recognize the pivetal role of insects in sustaining
ecosystems and promoting biodiversity conservation.

Key words: Insect, sustainable development, biodiversity
Introduction:
Insects are the most abundant animals in the world, with all species accounting for
more than 70% of the global animal population. Throughout human existence,
insects have initially been viewed as "enemies.” According to reports, insect pests
cause 25—80% of agricultural lasses worldwide; the amount of food they eat would
be enough to feed over a billion people (Birch et al., 2011). Insects have been and
still remmain to be impartant causes of socioeconomic stressors like starvation and
health crises, which makes them barriers to reducing poverty. But insects and other
nvertebrates also play an important role in ecological webs, offering essential
ecosystemn services like carbon sequestration in soils., organic matter recycling,
pollination and seed dissemination In food systems, and water Tfiltration
(Schowalter, 2013). They are responsible for a wide range of functional roles within
the ecosystem, contributing to the ecosystem service framework (Metcalfe et al.
2014; Noriega et al. 2018; Ollerton 2021; Seibold et al. 2021). From pollination and
pest control to waste decomposition and nutrient recycling. insects play critical
roles in maintaining ecosystermn processes and services. In addition, insects pravide
a variety of unconventional ecosystem services (Morimoto 2020), including plastic
degradation (Bombelli et al. 2017) and many contributions to human culture and
tourism. (Duffus et al. 2021 and Jacinto Padilla etal. 2021).
The outline of insects and their colorful body patterns have initiated prominent
contributions to our art, literature and culture and offer great educational tools
(Pyle et al., 1981). In many regions, insects are also an important part of the human
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diet. Some insects have great value in Chinese medicine. Insects form an essential
part of the Earth's ecosystems, receiving relatively little attention compared to
larger organisms, yet their contributions are far-reaching and fundamental for
sustainable develocpment and biodiversity conservation.

The global ecological and socioeconomic impacts of insects and other arthropods
are very important for several sustainability goals. Despite their importance, insect
populations are under pressure due to habitat loss, climate change, pollution and
pesticide use, resulting in reduced abundance and diversity. This paper aims to
underscore the significance of insects in sustamable development and biodiversity
conservation and advocate for their protection and preservation.

Methods:

This research involves a comprehensive review of existing literature, including
scientific studies, reports, and case studies that illustrate the roles of insects in
sustainable development and biodiversity conservation. The review encompasses
research on insect pollinators, pest control, decomposition, and their broader
impact on ecosystem functioning. Case studies from various regions are also
examined to present specific examples of the contributions of insects to
sustainable development and biodiversity conservation.

Results:

Insects, particularly pollinators such as bees, butterflies, and other species, are
crucial for the reproduction of numerous plant species, including many of the crops
on which hurnan populations depend. The economic value of insect pollination
services is immense, contributing significantly to agricultural productivity and food
security. In addition to pellination, insects provide natural pest contrel by preying on
pest insect species, which reduces the reliance on chemical pesticides and
associated environmental impacts. Furthermore, insects are integral to the process
of decomposition, breaking down organic matter and facilitating nutrient recycling
in ecosystems.

The decline of insect populations poses a significant threal to ecosystem
functioning and biodiversity. Loss of insect diversity can lead to imbalances in food
webs, reduced pollination services, disruptions in nutrient cycling, and impacts on
ecosystem stability.

The Role of Insects In Agriculture: Insects provide indispensable services to
agriculture through pollination and pest control. Pollinators, including bees,
butterflies, and other insects, facilitate the reproduction of many flowering plants,
thereby supporting crop production and enhancing the genetic diversity of plant
populations. Moreover, insects such as ladybird beetles, parasitic wasps, and
predatory bugs act as natural enemies of pests, contributing to the reduction of
crop damage without the need for chemical pesticides. The reliance on insect
pollinators and natural pest control services underscores the critical role of insects
in ensuring food security and sustainable agricultural practices.

Insects and Ecosystem Services: Insects contribute significantly to the provision
of ecosystem services, including nutrient cycling, soil aeration, and decomposition
of organic matter. From dung beetles processing animal waste to termites breaking
down cellulose in decaying wood, insects play a crucial role in maintaining
ecological balance and heslthy ecosystems. They facilitate the recycling of
nutrients and the decomposition of organic matter, which are essential processes
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for the productivity and sustainability of natural ecosystems. Additionally, insects
are pivotal in supporting diverse food webs and providing sustenance for many
other species, making them integral to the overall functioning of ecosystems.
Challenges and Opportunities In Harnessing the Potential of Insects for
Sustainable Development: While insects offer numerous opportunities for
sustainable development, they also present challenges that need to be addressed.
One such challenge is the impact of habitat loss, pollution, and climate change on
insect populations, leading to declines in their diversity and abundance. These
factors contribute to the disruption of essential ecological procasses and the lass of
valuable ecosystem services provided by insects. However, there are also
opportunities to harmness the potential of insects through sustainable agriculture
practices, such as promoting pollinator-friendly habitats and implementing
integrated pest management strategies that prioritize natural pest control methods
aver chemical interventions. Furthermore, the burgeoning field of insect farming
for food and feed presents an opportunity to address global food security
challenges in a sustainable and resource-efficient manner.

impact of Human Activities on Insect Populations: Human activities, including
habitat destruction, pesticide use, and climate change, have had detrimental
effects on insect populations worldwide. Loss and fragmentation of natural habitats
have resulted in the decline of insect species, while the widespread application of
chemical pesticides has led to significant declines in beneficial insect populations,
including pollinators -and natural enemies of pests. Climate change further
exacerbates these challenges by altering the geographic ranges and phenclogy of
many insect species, leading 1o shifts in ecosystem dynamics and potential
mismatches with their host plants or prey. Recognizing and addressing the impacts
of human activities on insect populations is essential for mitigating further declines
and conserving their crucial ecological roles.

Conservation and Sustainable Utllization of Insects: Conservation efforts aimed
at protecting insect biodiversity and promoting their sustainable utilization are
essential. Studies of the diversity of most insect order have neglected Collembaola,
Ephemeroptera, Neurcptera and Plecoptera, which have many ecological roles and
services. Monitoring should be done for each insect species so that the information
can be used far conservation strategies. In addition, many other actions carried out
by various stakeholders were reported, such as support of research, monitoring and
evaluation of pollinator species and pollinator-dependent plants; promotion of
awards, guidelines, publications and best practices: development of legal and
financial instruments for the protection of insects and vulnerable habitats.
Discusslon:

The multifaceted roles of insects in sustainable development and biodiversity
conservation underscore the urgency of addressing the threats faced by insect
populations. Habitat loss and fragmentation due to agricultural expansion and
urbanization are key drivers of insect population declines. Clirnate change
exacerbates these pressures, disrupting insect life cycles and distribution pattems.
Pesticide use, particularly nec-nicotinoids, has been linked to significant harm to
insect populations, including pollinators. Furthermore, pollution and invasive species
also pose threats to insect biodiversity.

Conserving insect populations 15 imperative for ecosystem resilience and
biodiversity conservation. Implementation of sustainable agricultural practices,
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including reduced pesticide use and the promotion of pollinator-friendly
landscapes, is essential. Protecting natural habitats and creating wildlife corridors
can help mitigate the impacts of habitat loss and fragmentation. Public awareness
and education programs can alsc play a cruecial role in fostering a greater
understanding of the importance of insects and garnering support for conservation
efforts.

Conclusion:

In conclusion, this research underscores the critical importance of nsects in
sustainable development and biodiversity conservation. Insects are pivotal in
maintaining ecosystem processes, supporting agricultural productivity, and
contributing to human well-being. The decline of insect populations poses
significant risks to ecosystems and global food security. Protecting and preserving
insect diversity is essential for the sustainability of our planst.

By recognizing the immense value of insects and implementing measures to
address the threats they face, we can ensure the continuation of their vital
contributions to sustainable development and biodiversity conservation. It is
imperative that governments, organizations, and individuals prioritize the protection
of insect populations and promote sustainable practices that suppeort their
conservation.
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