Fege gid e ¥ 1 3medt Fo=h oS 1

Bhartiya Shikshan Prasarak Sanstha Amabajogai’s

Shri Siddheshwar Mahavidhalaya, Majalgaon
Dist.Beed. M.S. India.

Internal Quality Assurance Cell

Criterion 3: Research,Innovations and Extension

3.3.1 Number of research papers published per teacher in the Journals
notified on UGC website during the last five years

2020-21 \

[l >3

I //.' e o .Princ(ﬁ'
Coofuiidtde 2 or e oy Sabavidyaya
| Q A C Website:www.ssmm.ac.in ' m

Shri Siddheshwar Mahavidyalaya
Majalgaon Dist. Beed (M.S.)



0C0C T X IoTesTqIg

9 1anss] €9 :oWNjOA INVH Suisn [opojA BLR[RIA
XT11-8£00-NSSI 12-0202 £Sojoutpay, 9jeIS pIjoS sa1sAygd JeYUNY’'S 1A JO uonnjog sauag speunxorddy ot
TISTITeST) PUE UOTIEUTIoeR
<#-6€ (0707) T JoquinN UM SoTweuAp uoISSIwIsue)
5€ WMo SONBWIYIRA Apnys 0) Suneprep
L8L6Y0E0 -NSSI T2-020C Jo unemy yresiy oyJ, sa1sAyd 1BYUNY'S Ia - [9pout s1so[noraqm) 6
\/49/9)
‘v ON ‘€1 [oA SurpomioN
pUE IDIZEOIUNWWO.) UOIJBUIOOR A pUE
UOWEIUDD) a1, uonendod pajoapuy Yim [9pojAl
LS8L-EE€TT -NSSI 12-020T J2 [BUING[ [eUOlRUIU] saIsAyd JBYUN'Y'S I BIUOWNAU JO UONBPI[EA UQ 8
GwCCE——Q:ﬁ—
GJUr|o 0THT-50-10 9€S-5TS () JO sorwreuA(q oy uo Juoteal |
: TI 394 10§~ HOWVASTY BuIu10g “uoneuIdOEA
[B[SUBQ'MMM| ¢176-0,07 -NsST 12-020Z| OHILNAIDS 10 TYNYNOL so15Ayd IBNNY'S I 30 yeduwy oy) Surapoy L
urAile
: £6~ p=d1 SApMmS [emyny souren) juswdojoAa(g
IDOSTU MMM €0SS-HSHT 120202 pEE AIUBUNE JO [BOTUOID) suods| sexuoedapes -y *n "ig| -fenprarpuy 10§ spoddng [r00g 9
TRGRES 16 9[ewnop Bikbl 2PMollalliflndb|Pb R
: yomcsyy Areurdiosi( Joyuy
[QUINOLI" MMM SO6L-7SHT 12-0202 EUONEILIUL 9DIM PO solwou0d3| yynuwiysaq ‘d ‘W “Iq BRIIE oYk S
Uross [Z0Cuef T ‘[oA
: 6 SS[Z] T 08 LO] ON 23ed BIpU] Ul SWI[qOI
[2UINOLI MMM 8798-61€T 120202 BMIIASY BCOJD JULIND ASojonog a8epuos "4°1°1q [B100S V/ -:9PIdNI3) S[eS,] %
Uross 0Z9T 30y [ "[oA
2 01 975S[ £/ 2 £ "ON 95ed yuouuamodwy uswopm
[SUINOLI"MMM 8¥98-61£C 120202 BMANY BGOID JuUaLN) A30j0105 33epUos “d"L"d| J0J OIS V ~-VOTANOW 3
A y Al
VO TIRIS SLYL seAyqy
~ PONCIAYY 1994 [Z0TYOIEIN NISeYDIV-RYSI(] 1YoBWOYQ
SIBYPBE"MMM| g0c6-8,77 :NSSI 12-020C 687 0U SNSS[‘Ieypey g Aoy deseyd 'd'DIA|  eAyoeuRYSYIYS yoon uiAeN z
WoJ[en0 SLY'L :
. FONTIASY 199 [ZOTYOIBIA ueAey)) oenuesysak:reydyiys
SIBYPBE'MMM| g4¢6-g/77 :NSSI 12-020C €87°0U Snss|‘Teypeyg AoisiH speseyd ‘d'D'iq SUORNSEIBYRA YpprIeS T
apoIMe 3y} Jo
1511 a1eD| 10ea1sqe / saded| jeusnorays jo Jayoea
J9N Ul passij i sl /3ie 03 yury| aysgam o3 yur] uonesignd 3yl jo s/ioyine ‘ON*JS
9y} JO Juawiisijua Jon ul CO_u._CMOUm_- 9Yj o3jjur]| Jaquinu NSSI JO Jed) _NC._a_. JO awenN wCNEthUQ 9y} Jo sawepN Jaded jJo9oniL

\&,\mmk :
A1} 15€| 3Y1 SuLINp 3}SGaM DO UO PalYIIOU S[EUINO[ 3Y] Ul JaYdea} Jad paysijqnd siaded yoieasas jo LmaE:%,ww.m.m,




61L°9-10908 ] Joedury)’
‘PIRY Arecrididsipnmu

‘BIpU[
‘9Je1S eNYSRIRYRIA] UI UISBq

i LBABPOD) 19AL BURydypUIS
Ul ORIS2I QATIRAOUUT UO JI0AI9S3I Wwep uoegele
OYJULITMMM|  790-schz-NsSI 120207 10J ewnof feuonewILyu] A8ojooz 3108u] g'5°1q oY) Ut S3ysy Jo smeyg 81
T8CL CIomeg
toedur) [Z(g yore
0} UB[ “AJ 9NS5S] [ SwnjoA
uro (rewmor yoseasay paasojoy soedg 1eaur paunioN paiapio
558 paMOUY MIIATY 1294 ApIapeng) [eneq Uy uonenby [enuasyIq
[en3unnir A feuonewISuy 13p1Q [eUOnORI] 10 UONN[OS
olomod mmm Y61-0ZEZ-NSSI 12-020Z Uy) 33pa[MoTy JO 19M0g s, yiey poyiey ‘'d ug [BULID)XT pUR 90UQ)SIXF LT
RTLT 1008
JoBCW] [Z0T YoreN
0} UB[ ‘A[NES] ‘T ownoA
ulrro (fewmnor yo:easay paasojoy
3-35pa|Mou] MIIATY IX( Apapend) Aaing youq Kooy,
[enSurmA] [euonRwISIU] ydeip Sursn sysomiaN [eroog
OIomod MMM 12-0202 V) 98paj.aomy JO 10M0g S\ YIe POYleY "W'd id| 10 :S|3poJA onaI0ay ] ydern 91
» 1 1 CUL 9Ty
0} UB[ “AT:3NSS] [ SwNoA
uro (fewnop yomoasay pasioyay poyow
REY:EI ouSY) MIITATY 193d Apopen)) A109y], [euonOUN,] ANsua(]
[enSulnnA “BuorRWISIU] Sursn surzelog jo sorpadoryg
OISMOT"MMM| 641077 NssT 12020Z|  uy)a8pajmouy O 1omog soishyd|  yinwysagrdaag (OIN) reondo reauruon ST
[S1amra] sousrg auozuag o sarpadorg
uowsZeuriy pue £30[0uyoa], (O'IN) 1eondQ resur-uon
T€06-6TC NSSI 12-020Z| SuussuiSug Jo [ewmor [20x5 sa1sAyq Pinwysag-d-Aia JO uonE3NSaAU] [eor12109y ], v
SpOYIdUI [BOTWAYD
[SLIAra] 20usiag wmuenb 3uisn suizesoq
JuswaFeuriA Fue ASojoutoa] Jo sanuadoud [eondo seauruou
€066V TTNSSI 12-020z| Suueourdug 3o [ewmor [20xg $21sAyd PinWyssg-d'Aia PUE jJuamisqns Jo 10943 €T
OSIIS120T (1200 °1 ON ‘¥1 "IoA PO
WBuidon JIOMION pUE BONZOIUNWWO)) uonisodwoos( soerde Suisn
ONDAfILSBLEETT uomelauan) amyng 4q 19O BIUOWINSUY YIDSA
INSSI 12-0202 JO [ewne[ [Zuorjews)uy sa1sAyd JBYUNY'SJa| JO uonn|og [eouswMN SISA[euy T
‘020 -FX uonearjqng
9 :9N5S] £9 :PWN[OA [SPOJAl SISO[noIaqn ], SurA[og 10§
XIT1-8€00-NSSI 1Z-020C ASojouyas] sreig prjog S2isAyd JEXUN'Y'SIA|  POYIdJA UOIJRId)] [eUONRLIEA 1T
o o

T ——————————




wod*

1193 sejos *Suueyua 1oy
poue ojoyd spixoiq wniuey |

9dUdIdsouey ul uonesjuadUO) Suidop
SUTISSPIIOM MMM | 6000502 12-0207 40 [3:1n0f [euoneUIRY| saishyd luey|ny '$'siq wniuiwnie jo uoneziwndo |6z
10323S
0£06-v2¥0 120202 a8esy Jno 92I3WwWo) NV MOH|  |eanynduBy uo 159 o eduw|gz
1awdojanag 6T-PIA0D 3y} suieSy
WO GAPII MMM 8156-0£22 T2-0202 pwe LJessay Jo [auinor Aueog Suispeyn ‘9°4-iq 3INSSIN 9A1129)3 uy : eSoA|/zz
sjued |e20] 3WOS S101I3U |eIO))
W05 ISEIr MMM LLEO-9L60 12-020Z| SisAjeLy wueasay ayeusyy) Aueog BUUOH ‘g'9°1q woJy s138ns pue pioe oulwy|gz
wias yoelg
W03 SSEIT MMM 90v¥-6222 12-020Z| sisAjewy yoieasay |esianun Aueog BUUOH ‘g'9Iq 40 B10}J02AIN paas jo uoneys||sz
woy elie lateRl 1RIbRLIE
[eWINOf [RUOTJRWISIU]
MBADINMMM| g1 ¢6-61¢7 NSSI T2-020Z|  PoMd AOg-1994 BYRMBADIA IPUH|  Jemweysn groug| PEIRL 42 IRIRShE % Bia> vz
RON._OA—EU\rOZ Jeax |
-oum[oA, 6Z-onss| [e10adg 70|
UIross -001"2N 38ed [euonewayuy 1PwblelRIK
- ArewdioSIpymA pamoIASy =
[SWINOII'MMM|  gy05-61c7 NS T2-0202| 1994 JovI1AYY [BQOID JuaLIn) IPUH|  Jemweysn 'g'oug| AP P fe lolieh wisihlie €2
wioyene
BUSIBWIIA Y[R ILOIYD
MBRPIAMMM| o ez NssT 12-0202 168°L a1y Sunuug IPUIH 3ANNYAQ UIR[l BAYIYES BIRYY IpUIH (44
WorByie eAiueyes] 1y yseyelq
Aep utepy eysyardueyg
MBADINMMM| g1 6167 NI 120202 0v6'L BUBABADIA IPUIH SAny'Aual oy nnayjsues ipeaeiSoyqdn Tz
JoUASUINOly
JeIUYEYY IPUTH IyseAr1q
IIBISAMMM|  ¢41/ 9467 NsSI 12-020Z $72°9 AowInof yoreasay IpuIH SANN'Y'AIQ UIBW BYSNIPLIE] YIAUSIEA 0z
uro BIPU] 9)8)S BXYSLIEYR]A Ul WEp
5"33po|MOUY] uoe3[efej\ JI0AIOSOI I9JemUysaLy
“[FuImof pamaraal 1oad JO A)SIOAIp [eunejoAyjyor pue
oJamod mmm “Y6¥r-0ZET -NSSI 12-020Z|  [enSuz|-I-inw [puoneRWwSUL ASoj007 303u 'g'sua|  1ojwered [eorwayo [eoIsAyg 6T
o o




W09 TSIl MMM

€596-TZET

12-020C

ASojouyda LS
Jx||dy pue yai23sau
JO PuINO[jEUOEUIBIY|

Ansiway)

lemed '¥'sia

auouinbauylydsuaoy

pue 3jozepiwizuag AjAioe
|eusjoeqniue

pue uonesiaRIey)
SIS9YIUAS JO In01 U3BID

0€

-,

o




B..1ad,

Peer-Reviewed & Refereed Indexed

Multidisciplinary International Research Journal

March -2021

ISSUE No- (CCLXXV ) 289
snegfors serRiecican forfdfdla womcdaRa acamr i eIGo

e

Chief Editor Executive Editor Editor
Prof, Virag S. Gawande Dr. Vanmala Govindrao Gundre  Dr. Anant Dadarao Markale
Director Principal Head, Dept. of Hist.
Aadhar Social Yeshwantrao Chavan College, Yeshwantrao Chavan College,
Research & Development Ambejogai, Dist.- Beed AmbeJogai, Dist.- Beed
Training Institute Amravati

This Journal is indexed in:
scientific Journal Impact Factor (SJIF)
cosmos Impact Factor (CIF)

international Impact Factor Services (1IFS)



B.Aadhar international Peer-Reviewed Indexed Research Journal ISSN :

@ Impact Factor -(SJIF) -7,675, Issue NO, 289 (CC LXXXIX )

22789300

Maurch,
| 2021
ok qYTEAA T AR O s W o Ofwf o
feredwor’ & AT seRguE wuw ’
21 ITEATE FEROT I YW G707 uF R B miyr Wi 7%
s YT SR g ST = ’
. sl W R |
23 TS Feerd Suwhl § e ot after gy e 89
24 Tty TYTEEE SeRToT BY. WY wewraud MAtd | 93
25 Tt geTEadd Heeror” B afgar wraweT aray 96
26 AR ORI e e A 100
27 ) i ‘ g 106
= A R T i
i TETE IYTEd FSegIu Us 3T safteie ¥io
. & €. BeRET '
29 TyrEaRTE T gre ol fran ur. 2. Wy wie 114
4 JUTFATE FeR0T gie gergd TSl 9 Tedhi TS Hid A
Y. w9 S
| FeraaiE ST ITMT SESHiA ey oA
il v frRETTR JET. Wi g
32 | wifead avEas e W AGY T WA | 125
33 TyrEERTE TeETor g Rreror gETeter AR, Irivet wga T | 127
34 ToTaIE FeRTT arEr femmEadtar g wrat e ¥R 130
35 TyEaE  ww : fTEr g w5 w. fewr=r fomt 133
AVTHAUE SeeioT A Wasaeedrdie 9 USthid aErdte Hd
36 o 136
B T AT 3
TS SeRIvT aredT USiehtd e g wrater e 142
37 s e Ay saaftiy AR
T eI ged Aded (YRA — fHa—dre Hewie) 147
38 . sfwia 7. @eEh
TTE TEE RICTSR F SIRd  aurEee st are 151
39 = T3 R
Srerforen e & w4 aer
PPN [ —— e S i E A R R

vi

Website — www.aadharsocial.com Email - aadharsocial @ gmail.com.




B.Aadhav international Peer-Reviewed Indexed Research fournal | 155

i j A}?g i
(éq impact Factor -(S)I¥) 7,675, Issue NO, 289 (CCLAAXIL § Mm‘{é’“‘i

qYZ wEITera fareamre adaa g
&t MraArg wiginE wad
i farn avm | A, fograr wziaaman arwaars.

yeqar
wrrgra g weradht nadares e A0 rrarey aAttos o g

e Fvrry wgeyod #irk a0 LA AT AT AAAN G712 0% Vs an gy, aé Grgy

Fam, drafafdedr aifor fapam gy dearar fara =i faaraaag 14 aegn aay oAy
) AN A A e qifn geadvy g, myren gAtem AT AR ugey e
A feap A, agfae wrrrgrer aiefan wrmwedtvg A T3 waEATH Ao i g
ATET A7, AAAATVATA AT GO AVATT U7 STARTA ATg, AT AAATAE WATHTAT, A 1A Ay
T UFITY AATAATAT anfir 7w wgrrvgren swewrrzefrar v efAgia Az, AvAAIH R ieh
arartors, ategta afn fuafis wrk awr gra. =17 Ao g7 vaven agrarcnarg g o
7 ACATEY A WEA qpA v Arévadn zara v gafatae arfer wvve e e
? UETTTGTAT AT ATAAN A TR VAT #THOT RoAATTR A2 0041 (grar Av21 4rz,
| AT WA AATAEA ATAATAT 7T AT A avtg arg Ay g1a g wond
4 43, A7 WEORTA YaT weAaTg s qrearad ara 0 drcadren g
dramiframr roeva avdy. wir o v fzeaoft aoarar fad oy fri g et dren 2 Al
AT AAAATTATE =ATqe Z13, A1 zZaray, vfex arfgfor, yrge qaa gt vramrofy, faare,
TTATEF, WYY, AAAZI TATF rRzaar fagrda aan, vw wvorars qyuraard, daandv 71w
qZT ZAM, A0 Ay qeegA At MW,WWF@WW mﬁi‘r&i‘fﬁ?gg”
) =fvewen gararEy wg Yafig G avrsn padt preadE gaerrs soae. T
AIE BT ZrA. @AY Trafader i, seivdz, foram 1 o a wrradt aviwaiad 74 7
Zra.

WWW’TWWW?&" Wzo“mg&‘goww
ATATAT, TAATTT T2ET AT ‘A aErergT Preqare aRdT Ao Fa o W"mﬁ
"qIEA" AAFATHS AT ATEE T At A A et gt mvedT gred, sy
Wmﬁmmaﬁwaaﬁmmﬂvﬁmwwwﬂ
mwaaﬁrfmww%m Wahﬁvﬁmwmmw
mwmmmﬁm mwﬁmmmm

EFTT wBABIT araT =T 3fa, aiepfaw, gl

100 | Website - www.aadharsocial Golimmminiitibmiiheensiii




ISSN :

Impact Factor -(S]IF) - :
@ P (SIIF) ~7.675, Issue No, 256 (CCLXXXIX ) it

March,

mmm,.mmﬂmﬁﬁﬁmmhwﬁammw—gaﬁmmﬁ
Wmmwmmmmm,mmmm
dvrar a1 it sreTE s F A e e T g o, P s
ST ATl SEUTAT S S ST sreo=r A At At s wet @t araar 39,
T HTAT § FHSTGA SaT I 307 gueiTge Far A9 wqrerr F fRreror wree st g, (SR A,
T $¥ o) farerorrft srera amefi-ae srfor @ft smegT FRO gedEaRTE TeE it T SeaforE
ey R searaT 2arder Rrerorrs g el wiawr Sed Saer A, § s dafis
3“%*’[,‘Wﬁﬁammﬁrﬁmﬁmwwgﬂﬁﬁﬂmwﬁw
mdmwmmdmwmmﬁﬁﬁﬁ,ﬂfmgmmﬁﬁ
W.memg@ﬁ%mwmﬁmmm . T R
T frerr Srvarry srorerrt 2 aTs Qe anf TR R, St AT AT A
! . Ty, AT & STUET €1, FEAHTNT OF o S
WWQ&WWW ) )

; : e s, B T T o A A 3 L S o
W?ﬁm1@ﬁuﬁmmm'é‘mm a;r?ﬁ’ I R K
gy e b ﬁﬁmmaﬁswmﬁﬁmm

W FreT "G ST

’iﬁﬁmwmmmmﬁrﬁiﬁm;%ﬁ s v TS U SepEAT Aty
mawmﬁmmwﬂ&ﬂhmﬂ Pt oo

o <rHefTe .
e o b '(NaﬁonatREsk)ﬁm'mﬁMmm
I T AT g A mmmmmaﬁmatmskmm
memﬁﬁiﬁwﬁg AR m‘wmw,mmmw.

Email ~ aadharsocial@gmail.com.

101 I Website — wrorw.aadharsocial-com



B.Aadhar’ [nternational Peer-Revieweas Bamam— ;:78_9308
i “ Issue NO, 289 (CCLXXXIX ) arch
(M;a impact Factor -(SJIF) 7.675 S

:mvﬁm&mamﬁwmmmmﬁw
mmmﬁwﬁmwmﬁwmmﬁmmmm
WWWWWQWW@.WWW@W%W

wad sUE aiee.

mgmmwwwwmﬁ%mmm
mmm,gmgggowmﬂmaﬁmﬁﬁmwmmw
WWWMQTWWWW@WMWW&@
mmﬁmw&aﬁmmmm.mmmmﬂmwmm
Wm@qﬁmmmmﬁmmmm
Wmmmwwmwmmmmm
mm&mumm.mmﬁ%mmaﬁ%ﬁ%mm
mmmwwmmmmmwwwwm
WWWWS@WW.W%WQ@W@WW&WWW%W
m@-w\urmnwrmrmmmﬁmﬁmﬁhﬁfmmmmwwrﬁvﬂmmﬁ'(Hmnﬁim"f‘ﬂ?
gvz)ﬁmmw,g{i@ﬂﬁﬁwmwﬁxmmﬁrwmﬁﬁ%
e HS e B g, fverrsar adiadET seT Y oy 9 e fwfor g sEd, ©
oo g7 fRrerorraesT faET AT aE. ;
o™ spET fAvi

WWWWWWWWWWWMW
o TR B, & 9, AT st a1 ki a e ST e, e T
Wﬁmﬁmaﬁ@mg@wmmww i R
4. T AT ST gy SAvre e i sifoy s G
fm»wmmawwmmm 3t Rremiis e ¥4 1 9
ikl it Wiﬁ;’aﬂi;?vmmmmmj
mmgmmmmmw i . WW
WM"EBC'W@WWWR%@QWWW W

’ 1200 =9¥ afds I 4

102 | Website -~ www.aadharsocial.com Email — aadharsocial @ gmail.com.

P »

i



r
adhar’ International Peer-Revyi
B‘A er-Reviewed Indexed Research Jjournal | ISSN:

/ impact Factor -(SJIF) -7,675, 2278-9308
1
@ ssue NO, 289 (CCLXxxix) | March,
2021

/ : it

| Mﬁmwmwﬁwwmﬂmﬁmmﬁ
e o STEATETT ST, ATeqT Foraratrs ws2m qiy drefory faerre 7 #7441
mgr,ﬁ.ﬁ. W.WQWWMYQWWW;WWM
@Wmmﬁmw%ﬁﬁm%imw%nﬁww%w
Forrer FR%eE srpariemat freror Mresvardy dry wpieft awesy s Rl afsar a7 OF

rrrerRror T SO TR, T ATty ot Frvfar g gt waerd et g o

mwmmmﬁwmmmmﬁmmﬁﬁmm
aﬁg@raﬁéa&wwamﬁamﬁgﬁ.mmﬁqwﬁ%mwm.mmmm

arftfrgas widveor Jom-ar foreroreegT IvAT TR

H@'ﬁfﬁWﬁﬂza
3 Wﬁﬁfﬂwwmmwaﬁfﬁwmwm
WHWWWWWW
framfzrh TTgAT STIEAT w.m.mmamzmmww
Wmmﬁmﬁmﬁ*wmﬁﬁ@ﬁ%aﬁw—mg&%ﬁ.mm%
' - oot e AT A F IR
Waﬁ?mxa%mﬁﬁmﬁmﬁ?ﬁm ,_

b mﬁam‘rqdmwmmmmm yergefy Frmim
' : ammmﬁwmm,wmém

10 Email - aadharsocial @gmail.com.

k 103 e aGRarsociEl 0




R3O ;

xed Research Journai
2278.93 08

B.Aadhar International peer-Reviewed Inde

f@ Impact Factor -(SJIF) -7.675, Issue NO, 289 ( i
i
. o ¥ fyofy FreraTe fd TS ST sraeter ax %’a@\?

sreTaaTeT | RrerfEregs e s e
memm%mﬁmmﬁmmw i
s b AT g T ST ST T g9 A A ST, 397 g
et it R ds-ate 3@ sl g, ST e T S T
mm’mwwﬁaﬁwmmqﬁamfﬂw%ﬂal'nala«ur?@m
worsareT femdrar AR wmes .

9 FIrEATEr ST, T AEETSAT SETAT WEIKIgTY AUV I9mq I R, 3
Fran Rl Srvarasr iy Rurerarsa wedter qget agd srvars e fRuir S
AT reaTor Ty e qrTET Iy g fAfeam
Rrarfer=ar FrEmaTE TR
i aftdt 73 nade e afRdt wfter w1 sl iy T it gEgd Pash
faermdis' Fara o e §, 91 STEe Fregrg RS AHAR aqEqr a7 § 9w g1, A
qaq A A1 R g7 g awT Saem @i ar gfden wwds ad aft s e =, i
vammm%miﬂﬂﬁﬁmﬁrmﬁwﬁﬁ"@@oqmm‘ﬂzw'm
I FEILT HEIT FaTSfer afiefiifar sea s A1 Al o o afefid e
AT, i s oyt wofraE i ad st Prerdiarer Foor #t s Al ow o 2 A
mmm'ﬁmwmﬁ.'mﬁﬂvtﬁs'mwﬁvmdm

etz = #
Foremdis srd gfra g - T e TR
THRAT:
W‘QWWWWWWW%&%@W%@

104 | Website — Www.aadharsocial.com  Email = aadharsocial @ gmail.com
se=ndlauial i@ gmail.com.



dexed Research fournal | ISSN:

: . 2278-9308

: i 1 P /) :

("% mpact Factor -(S1¢ ) ~2675, Issue NO. 289 (CCLxxxIX ) March,
T

2021
ik AT N R AT e dprrfie FATAT qrrt gt wey i
T AT A oty sy Prerrsmart st mhe a2 =t dredt,
o WRE ety frere YaITTE W™ ¥ Wy, A ey B aofa sy
L ALRILIE TR £ 0 £ 2 PO, TH vy, »
dodi

i?W W%Wﬁ{;vsg
) TN AARTTR(F 00

AT, ey ERANE R L

) HETER A, qorarera wepyy affar wat,

)Y 0T AN L4N), AR STy T sy snfien s wwrors sdrrars,

€) ATEFATE FAE (HOT) (<0 o), amqfiee qmrereri freqwrs qubrr s, A,
«) T ATATHTIA (%00 % ) e fray e e

§) @ wfaw urd vo vy

oo Erail - au

P ————
|




Shri Saibaba Lok ﬁrabadhan Ms Ceilage, Wadner Dist - Ward
Aadhar Social Research & Development Training Institute, Amravati.

| Chief Editor
Prof. Virag S. Gawande Dr. Vinod M. Mud
Director HOD. Dept. of Pol. Sci.
mmmamamhﬁwmm Shri Saibaba Lok Prabodhan Arts Qﬂg&lhﬁhﬂiﬂ{
College, Wadner. Dist - Wardha. Ccﬁ{age, '




B.Aadhap international Peer-Reviewed Indexed Research Journal

ISSN :

i 3 2278-9308
Anad  ympact Factor - (SJIF) -7.675, Issue NO, 283 (cCLxxxin) | April
2021
39 ST ER0T | @ISt vRdara ReyomEr sreor i
qftors: fafeeas sreaa—. ef. fage fafaa
40 oo Eds HETeHT B AT YRE ¥ | 187
HHTSTINETT 376 a. gr. BT, oty Jegsh Fue
42 =7, aarETeT sTasHs AT faer OT. YRSl ar. g9 193
43 g 37 fereromren sroomET fegn—ofawfaEs sreary 198
ar. &, TR uT. $ES
A4 BreudTe TR HRIATE UF QTSRS 3Tea- . ok
7. FHofHEei ar. M.
45 Innovations and trends in teaching and learning: advancement in world 207
of Education Dr.Chandrashekhar Kumbhare
46 Revisiting Indian Education System in Post COVID-19 212
Dr. Santwana Pandey
xvi ' Website — www.aadharsocial.com  Email - gadharsocial @ gmail.com.




B.Aadhar’ mternational Peer-Reviewed Indexed Research Journal | 1SSN:

2278-930¢
&gu@) Impact Factor - (SJIF) ~7.675, Issue NO, 283 (CCLXXXu1) | April,
e 2021

Tt Iy fRrerorrsar s R ar-ofaeTias aarg
o1, 2} MTEATT e
(sfagma R gq@)
sft Rrasay werfrensr g, sftdls.
HT.2£%0 88 ¢S E-mail: gpf1969@rediffmail.com

WEITAAT:

3y aufee wesaroftr dwrfirs siorET( National  Education  Policy  2020) i
ARweaTsar defia A Roarg sreftager o a gy Rrersar AT SAOETUFIATT S5
srga fnr A ararsarE AT AT wge sy sy wreft S
g wEHadt sl @ wfe 3 A RBeg el gy e pf s G
frereartmddenfis aeeard) ameas Saed e s g A S s s
FOOYTAT Hged AT A g, 1986 ol wiRer derfor eiyor Jerrer @y wred QAraa1992 way ar
drerfors efreorrar aae FoATT 41 2009 el fArevor ga wraar wrorer Aer sarstasrsasra 2013
qrer Awregraare . dhafirs i st A oo wrel sy ofRaedt qoieor aElt geee
Ireht At dser Aena v Rrerdiy st e HeaT Qo e vgor I frer fury Ramd
AT ATAE ATE wEE g A UEer Aol wwrore%rad ot fafwr s wysmEwie v
YETEATSIIMHRD) SUT WEATATHHTT, ReraeTd 3rar uger wo fAards smge; v gy frse
oty Framft 3 FE vy wr o R 9l TEh nRe nfdy wur AYevfRr wRror €. 3Tk %
A3 yalqaa, aear srogry sy afirearfie s s S ¥ O s . sreor P o,
qEw A worga srmer @) sivade P g g ard aveda o Reaure sl
Ararorrdrsay sreribete & sy [eqor dioor spewe Al owow siareras (s e wide,
ST U4+ BATTTEET AT F0 AT BT ¥+ 3+ 3+4 Bl ey
afzar zogr: o wrafae § gadar ad
et zoqr: el & et at
3. frmer zoqr-werdY & wrsdt d ad
¢, =rar zoar: wadt § gt A

o ForerorraTdY 5+3+3+4 A srer sy werfAereefa Qerorrart 342 sy 4+ e
1 A AT g AN AT T g 7 342 Wory 3 Ay oty Rreror sfdy e iy vy
foreror (egor ara Avg A), 4+1 wgordr 4 Aty e R sefd 1 i gegay B o

qrdver geramn qof e Al e somars sl sRerere 1 afRebrrarard

v T AEadr | rorard) searann Qg Ay sevareen Yar o) widsar anfdad
oy, e aiead el a fver o vt s o .
& epaferaar furatsar BN earard sy s srbiag aae ager g agdla @
AT A WIHTT S g1 I TN R AT & 3 ur werdle qevid) den 1oty
mdg ve @Ay A gl WA ST I SORTTT W e e S
vt g @l gy e Jurr srerdn sy Rurrsar A R s dae s
et FegfRveor 3 aweoriAr guereer afY sty wrar st Iy Fvervrreut snearers ardhy sy s EEI

¢
4
9

198 Website - www.aadharsocialcom  Email - gadharsocial @ gail.com,



3.Aadhar’ Internation:l Peer-Reviewed Indexed i
xed Research Journal | 195N

, Impact Factor - (SJ1F) - e 2278-9308
ﬁééﬁf‘?’) (SI) 7,675, 1ssue N0, 203 (coixxoam) | April,
2021

oA T gt ik frr»irz ACGETIEE A8 T Aunr i ragam o -
Wm“’m”wa ard Atefaae M wonw wiw uhrj" vk e Arinriafadt 24 wor
A Ml e [ A ey ey eq A At 27
[av’:ﬂ gL T CEMRE LN JWV(.'Y:’;{ ST AT vo vy qgflf’l‘r;{’l\ W e A 5 i
ﬁwwﬁmwwmﬂmwmmwhﬁf% ?W?WW”%W
S0 Brorrentafin AR 4 a2t faundt 3y fasmradt aaa aad.20 2
ke FAHT gt fArarvartafomefr arr gudy g aefr mn’ﬂi vr;:;}r gin?j;mmm ;frfrﬁ
1 i # AT i i ai, SEREN )% HTHE AL
5.‘.1?154“ GEL G ﬁl(.ﬂ A, 'i’-fﬂ"iﬁﬁ AT AT el i i e St ikl
et BT U FaverTTeft A s inken an vyt v vawa 41
Reic mEr ANB Al fiar g e A s 78 |
farsporra< @ A @t A AN erdy avvee v :ﬁm"" Wi ;A N
farerorTET g FT T ATAd ’fﬁﬁo‘ﬁ R ﬁ?ﬁ“éiml gtz THATY Zo0f HUYT FHTA Yoo
ERll FTEATEAET AHEAT T TIAT ZAPIT AT AT AT, o 2T 3 TPt ARTAAT
¥ . R 1-4R AT A TET Tv e 1,52 srafas o ar wworfa Ao %o0.
s T Db FARATTA%0. 9% TAd ATgE A A A

q@a,mmarémm%mfg%a a@am-m#%ﬁvmaﬁﬁaamﬁw FrAAT FETH
NS L B s I 1 S Privtyorrdf AEe P
farerorr=r Wﬂﬁsmwwﬁqmmjmfﬁgmﬁm &S e
w714 LEIM A8 Tmﬁmhmwmmmwﬁmw
Wﬁwmaﬁérwmmm%a’rqrmﬁwmﬁmrﬁﬁm)ﬁmmﬁmwmmm

-m?arf?mmﬁﬁmﬂnﬂl grmiﬁ“m‘rrgzmavwm«, 7 qrazrr (

a3, fasdy e yearT ST fRTerS il Frarff Pvaw GATA%. WA § THITROCK

| @9, 3y arferaif, e i
T} gegrAT qaaoeh Feredt :
a—frmﬁa-am‘ ‘ W o m?’.’zmhl?’?rﬂumﬁ w%x% arrgaﬁa?r%’r ooy
m sl L o dtaqe Premfiony mrcATAie ORET
o T e (arets €0 e G AT s plpiinkr gl Al
Framfis Ay, wor <freaefer 3 Qs A AUAT A e
pissipilios bR ST L il il o i
Tl e aresArs et AE En e afi @ AT

new Assessment pattern

X -
+

: 3 CE and
Timeline for Implementation of E
gxpansion of 1 year of
ementationt pre-primary 5choo) .
m‘: l: g:gr‘:fp;rtp‘ imary thrpugh primany
Earl i school and 3-month schools and
y Chilghood b u!“ym,sefw Anqznm;)ls
Educstion P sl ctudents (Phase L
() ki A ST ST
o i - 4

implementation of

new curriculum
and assessment

com.

“‘“"’Zﬁ&f"Emﬂ-wwmmmm@ ail.

199 | Website - www.amiharsfl"v‘1

e ——————————te



ISSN .
. earch Journal :
B.Aadhar’ international Peer-Reviewed Indexed Res 2278~9308
,283 (CCLXXXnn) | April,
ym@ Impact Factor - (SJIF) -7.675, Issue NO ( 2021
4‘;"%‘54*"‘?;‘

I TR dqmer RraTd JvarTar AT AT Yast AThe AT W\%

WWWEW,WWW%WQWW%
WW@.M%WHWWW"%‘”” ﬂ'aﬁ‘rm”a'(l i T 3y
FRrerorT=at srea e ety tofter s Ay ¢ (AR AT AT L ¢RI A oy
Forerar Sxam 391 erear e srrer o S  FEY Tk AT F5? P &7 AT 6 =g

i Wﬁw&ﬁmg%wﬁwmwﬁﬁﬁ@.wq
R sfenye st Fode e are faretad T R S
ST AT RO Ry Four ey Arevara o ATEY.awuIieaT ST AHAAT T Fferen iy
Pt areft wrerear et vy sregr sravT EHTOTE SATEIE T ATEY BT G AT A1y
mm@éamaﬁﬁmmama@mm@%wﬁmmmmwm%m
mmmwmﬁmmmaﬁmﬁm
BA.IGRe & sfviar wrardt av froward g s A A STTEAT FATH Ay s
AT, T, $AT AT TN G A, FATSAT ARAATAA AT AT ey ST
BT ArAT=IITor fRreor Fresreiter deeror IY.Z AreTeT AT et g o
(e R waft R o AT fafor g
RLSISIEES G e R

1.5l sfver: syl e Rt gamart Ao sw,
2.Wﬁ9m%¢mammmﬁavwﬁaa@m{.

3. FTLATET FeA Rrerfieor agomdtr sy der gt -
4.%@@&%%@@%%%,

5. forerss 7 Prerrdeat=h watfea wrsar

6. oTEET AT Tedt wre) ey

7. FATAR A e

8. Fgfmor deair Rare siom g IR ST,

9. sRuTTFRHR A e sy

10. sraa= A1t Rramdls wererert o Rromrst s 2t
1.%,3@&@"&%@%?2’-@@3@%%@% e -
z.wfitmé@%ag?nmmaﬁawgﬁam.

3. sreaTae ATfor fRrervraeataT T T

4. ATHHA, azwwﬁ,mmﬁmﬁ

SIRTETY &gy,
5-WMWWWWMWHW
6. TETT WeNrg Fea=it Tyt /

7.Wmvmm§9mmagﬁm%mm
8. 3 frervr=ar f=rmandt sy qor g Wﬁm.ww.

9. ST o FTEA eI Yool g

200 Website — www.aadharsocial com

Emai

J—

aadharsocia] @ email.com.




B.Aadhar Internationg) Peer-Revi

Revie
.« A wed Indexeq Research Journa) | 1SN :
“‘55“;; st 2675 2278-9308
it i ) !sf\'ue NQ, 283 (CCLXXX"!} \pﬁla

afewas Tfomrrs ELE - 2021

e

T sy Arorard

o ) Tt et
ﬁamﬁ:ﬁ SEECIN G e b Gl 0 o
great Indian tradition 1o treate. well-rounded  gpg

mnovative i Sy grew ; s
FRTETAT T AR om0 i il
s T Le TIT T Ao

L T SR e Toars see T arery e Ay g ek

of holistic and multidisciplinary learning. T T8 Jindis s & ooy tndition
4 f 7 o . fron CECit e A . o

extensive literatures of Indiy combip ‘é, ' umiversities such as Takshshila and Nalanda, to the
Banabhatta'sKadambari ncsitint gmxj‘mf; subjects across fiolds, ancient lterary wiorks such as
; CAUCation as knowledes f P (I
64 arts were not only subjects. such g con ) MOWledge of the 64 Kalaas or arts; and among
chemistry and mathematics, "\«;,;;{it}ﬁa;{:”f," ’;Lgm‘é and painting, but also “scientific fields, such as
/ i RS 1 Helds. such as carpentry and clothes making, “professional
fields. such 45 medicine and srwion a5 carpentry and clothes making, “professional
edicine and engineenng, as well as “soft skills', such as communication, discussion

and debate. The very idea that all branches of :
i - : ranches of creative human endesvor. inc RN
science, and soft skills should be e w endeavor, including mathematics,

considered “arts’ has distinetly Indian origins, °
o : . 5 i wiging, This notion of a
"8 2 o v . 9 AR ) il s A4 < -

!tngc:;\ ledge of ~m§:) arts’ or what in modern times is often called the “liberal ants’ (Le. a liberal notion
of the arts) must be brought back to Indian education that will be required for the 2181 century.”

D 3y freor:
1.37 Rreomardt e fandis seem srdnmsar s s i 3y S B s

AT HEaT oy gpvarar wy, awefar
T FrrAy pardy oty 1 ey

India Urgently needs to bring back this

(NHERA) #1 7T g=rorr fréer.
2. 3¢ Forwwr segi=ar svaasET snfdy qurasraT sy i
3.3orEaTgl HYTTHATST ST SVATHTET FGTqAT SO0 “wesiodiy i geae

4. 3o3e whg Iy forerorrardt wHer Fuar=rrT dwur 2o %y oReiw Fram Aol gure
gt AT AraTd WU SO, AT T TH FER 20.39F AE %
Y. deig wear aTg /4 v [FEmdid, SR e wrfor mﬁ"f m.n‘«n mm wmw
,w HotrererraTar STt & e R TR Lt (ARTRTRTE s(frsee wfiy vy wiwory Romfm sporre
13 2 B
EREE i cen ¢ et Y el Yoqrars) g e
: % dafdrs ey Rardts: mw,ﬁmﬁ%mﬂf;’% il i IR
) Ty, a3y ZAT wafaw f G BT
s aET sy, =rd At Frewa s suait aviee
T Premamai® AVATAAA, afteny, 2t wregan gy oadradta Mo
Tfrwz Frama, TAw Wﬁ;m o T, AT YO AT TN AL FOARY I Wy
= Remeraisar R w0 § d o) FOE T far, derfiy froe softy QBN fraw
"ty syforsror gravy (OF. ;‘ W A wEd WO EE, W NI AR ST ERRISS
Tiaay gd Fyfiraer seATEEAT e aRwE (RUE ) e gl aueand

ey At . e cPryre dlue )adw dr ardhar @ o svmaaw ey
o ! mmqmmﬁam arfqea @ e ards 3y Faesg

@WWWWWWT ; :

Email - aadharsocial @ gmail com,

ot soial.com
201 ' Website - www.aadharsoctd

LN



ISSN :
B.Aadhar mternational peer-Reviewed Indexed Research Journal 225%“3308

; A rii,
@gm.a Impact Factor - (SJIF) -7.675, Issue NO, 283 (CCLXXXIII) zgg .

T et S S ST st readf ooy e SIS 9T TN S
RremfraTitt e dgew e o w TR P @ 3 A
FreRITT Wi waferers Remdierelt e ST AT .

Sen/frardis sravas 9§ e Weyocd GER ¥ S MSWATHTS TR W S e

fRrsrorrsiT sTeET 3 T yWREEfan

Hom arfor gy oy e iy awwstMassive Open Online Courses (MOOC) srafaasyg
) m&mmm&zwmmzﬁmmmmmm

Fanff o s o secodls aedtax dForeaTr(Student & faculty exchange)

ot fremdistar wraTs R geErnit 330 oot fae. Rrerwisr asitsfor oy

fewgreaTa 97E FIOATHIS AT IO

ST ST 20r RramdT Rrs SO 3 0:¢ T, SIS sraeds T RrAwis Wi w3 R

st T weaTaT R s STy Rrsfavarsht serar g sy 30, R sl 59

SR gafe geriem Yo §F s ot Renf® gy Ruwst Rt s s
s g Ry st o awfar s¥e o 7§ of s afts, ey aid

ol A o e T A YRR e weg Sy,

TSN

o 2w, Wi dwE 3 wr dwrmn Rromondftay see SR
srore AT, g¥a fiT EET AT TS e e Rrrrsraely sravas ar w99 T

) AT, waTE e, GEAT T O FEHe T Reerid s e st @z O
FEFAE WO 3 N S AL G, TAT T IS TR AT FEAT Wy AW A0
mmm@.%wmﬁmmnmmm@mww

Rreorrit G WT RS WA g QIR wrren gt @ R Regia s, o

i Vﬁm@ﬁﬂ@ﬁ“@ﬁ?ﬁ%@mmmw ;
ST SR HEORTE 0T GO F Ty, o fa iR

Something Old, Something Netw
Something Borrowed, Something Blue

wm@ﬁwwwm)m@wmwwwﬁ
e 3 o O oy o e
. e I T & Rreromar . e o ffd
Wmﬁﬁmmﬁﬁmmmmmwma%mﬂw

o

202 l Website - www.aadharsocial.com  Email - sadharsocial@ sl com



B. Aadhar’ international Peer-Reviewed Indexed Research Journal | ISSN:
2278-9308

m‘,\a@ Impact Factor - (S]IF) -7.675, Issue NO, 283 (ccLxxxnn | April,

R i, 2021

-

e A% TER AeifOr oy wreft w6 ard qedht Rt e arTaT,
WWM%@W@WWWWM%% g,

¢) hitp://niepid.nic.in/nep_2020.pdf

3)https://www.mhrd.gov.in/sites/upload_files/mhrd/fi les/Draft_NEP_2019_EN_Revised.pdf

3) http://aishe.nic.in/aishe/viewDocument.action ?documentId=262
x)hnps://www.mhrd.gov,in/sites/upload_files/mhrd/ﬁlesldocument-reportsiN PE86-mod92.pdf

ey : ‘
I 203 | Website — www.aadharsocial.com  Email - aadharsocial@ mail.com.




b A
0
o
3

jonal Réfefeed Reséarb.h oumat Reg:steréd & Recognized
et:ts :

PR o AT

5 B

'@ Scanned with OKEN Scanne




mp

act Factor - 7.139



' w;L .

;v;
-

o

qx.":&hmm‘ i

.
-

i

o

w:aaxzve,‘&i o

. o
WM%‘%% .

w;))muﬁ"“ggg

L
o n,»,‘rz(

L W&Mw o
i ma-ﬁ?«';;;) Xi’"
m w%« -

wummmu

Do %

»\mmmm

e LV, («Wf“‘
. S

- .
. "/u»m!‘”’%,)x(,‘ e

L M;yaw*““'
m m:f;?;“‘«'m‘ o




CURRENT GLOBAL REVIEWER

Issue X ,Vol. | Peer Reviewed

Aug. 2020 SJIF Impact factor o

lmp;nt Factor: 7,139

MGNREGA: A Milestone for Women E‘:‘mf;c;wef ‘

Dr. Snudge Tatyaram Parmeshwar
) Smm!ugy, Shri Siddheshwar Mahawda!aya. Ma_;aigmn,

G e e ———

ectronic media as well as through public opinion. The democratic

e world because it affeets freedom, equality,

i



CURRENT GLOBAL REVIEWER

Issue X , Vol | Peer Reviewead

ISSN : 2319 - 8p48
Aug. 2020 SJIF Impact factor

Impact Factor - 7.139

exploitation such as: Protection against domestic violence Act 2005, Protection against Sexual exploitation Act 2005
and Anti Dowry Act 1961, Programs of government of India for women cmpowerment were largely divided into

three parts; Health, Education and Welfare. In order to achieve its objective, gender budgeting or women sensitive
budget process has been quickly adopted in India in last few vears. Ten important grants were included for the first
time by the central budget in the year 2005-06 related fo women empowerment. Next to this, Biliar government also
mcmda‘l 13 departments under the gender budgeting system. Planning commission axiss{; ;\m%ﬁ women

empnwermmt as primary target for the first time under ninth five vear plan (1997-2002) in [nﬁtw i"mﬁ;
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Provision of drinking water at workplace
Register maintenance of women workers
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Introduction

Female feticide is one of the extreme manifestations of violence against women a social problem that is
now spmdmg unchecked across the country. Female foetuses are selectively being aborted afler pre-natal sex
),&Wﬁm&wn, thus denying a girl s ‘RIGHT TO LIFE’. They are a peerless pair being complementary to one
another: each helps the other, not that without the one, the existence of the other cannot be c:gnceivw and, therefore,
»tz ﬁ} 'ws as a necessary result from these facts that anythmg that wxli xmga;r the sifzms r;f’ mﬁmr of ﬁwm wﬂ‘i in
'~ vths: feﬂaai ruin of both, According to (Manu). a woman has to be mbnm as 4 man to aumzz moksha (m&emmm} % v

not attain moksha unless he has a son to hght his funeral pyre. Alsc saysa woman wm gxwﬁ &mi: o w\i}
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The pw?uw ce for a male child m large sections of our society even in highly educated gfmm* 8 16 the roof case of

an imbalanced sex ratio “Foeticide was invented, touted and sold by the medical profession, and it aperates with the

complete consent of all factors of our society.

Henee, above data shows that education plays an imporiant role in women s [ife higher education exiend

the dimension of thought process of human being and it is also true that an educated woman can educate her
upcoming seven gencrations. But we cannot deny this reality to that afler getting a good education there are man

consiraints were waiting for women like family pressure, male dominancy. less power on resources efe vhich has
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Social Support for Individual-Development Game

Dr. Umesh Sadegaonkar,
Shri Siddheshwar Mahavidyalaya, Majalgaon

Preface :- With the exception of the first few months after the birth of
aman, the younger siblings, parents, grandparents and close relatives the
baby are trying to talk to and play with him. They talk to the baby and
words out of him try to get the. Getting a response from the baby to all
these efforts is the first socialization of the baby step in the. Man is an
animal living in a group. An individual cannot develop himself, he needs
a society. Individual development starts from the group. Learning to live
in a group is one of the practical rules of that the learning and following
the group. He is committed process of rules. He does not follow the rules
set by the group . Staying in a group and thinking about co-operation
others. Helping others with a sense of and help from others in personal
development is socializing that person seeking the process of The work -
done by the co-workers in the group is organizational work. If manner is
the work done in an organized done for a constructive purpose, then that
work is also of great use to the society. Organized work is a guideline
and a transformer in society. This is the process of socializing human
beings. In the case of athletes, sports is a social experience.

According to John Loy, It is of special importance to see any person's
sports in a social context.the importance of any individual game or social
context is why children leave their own toys for a while. started to play
when Ia collective game noblest [ began to realize from the competition
it games were created group to play than he is playing group game is a
learning model that the son of the group's law tradition started to others
in the community the game this person vikasasobataca the bringing the
game development feel it an honor to care for groups of bhavantu group
and team spirit growth is team the development groups behaving tuna
Bring to trial and that he is trying to automatically increase the game
level honor for themselves and the community others by following the
standards the team's tradition of rule to keep team spirit to increase your
level takes place others should go to the team's honor through this
team to one another dedicated rate to keep the good behavior over -
another momboer, before respectiug Ui [Lelings of others

Marks Acquite the same sentiments development the overall
development pracess tn mave According to tho Bleinnes aud Tlaifuai
“The playground is the most suitable place for the personality and
character building of the children and all provide appropriate
opportunities for the development of social qualities. The sports group
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provides such important training to the social behavior of the child which
forms the basis of success of his future social life.”
Sports group social development:- The process of socialization from
the group comes in motion. The social development of the sports
community is also driven by team spirit . LOY calledMan is social
because he can be educated and he is educated because he is social social
enhancements under the man's development of social maturity, social
adjustment of the inclusion groups of interaction and behavior through
this common Key development was the herd of children in social
relations, social satisfied and more inside children Group Social is
becoming the security experience like to play the things its purpose the
process of development chelate social teaching happiness to them come
together, two games group through is to accelerate Games and that their
culture and tribe traditions ideal outfit language They are exchanged It
was through this the game community's social development happens in
process.
Sporting socialbase of Manes classical traditions:-
Group members is increased confidence in the
Group members is to trust your leadership on the
Groups were prepared Concord
All group members live in constant per one man and group
All members of the winning milavanya the they will play
Individual efforts along samurai I’m confident all on trying to
Is the same level of speed efforts of all members of the players in
the group ;

8  Players who are motivated to take another example

9  Games are against the government through the application group

10 Winning credit and loss defects is similar for all

The closing net develop animated by the group at the end of man from
birth herd animals is revenue modelsocial not tradition of motivation
Yum then action to the social is not acquiring experience of early the
becomes a social base game this dynamic becomes the herd individual
development through the game faith willpower music work to win team
spirit of faith mutual group members try to deal with the intended
struggling community to get inspired by the example from another and
earth application Governance Preparation of this The development of -
these socially minded cloments along with personal develupiuet shiapes
the sports group and becomes the social basis. '

N WD B W~
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Abstract

In this paper we have presented a deterministic model for pneumonia transmission and we
have used the model to avail the potential impact of therapy. The model is based on the
vaccinated-susceptible-carrier-infected-recovered-susceptible compartmental structure and
their possible interventions with the possibility of infected individual recovery from natural
immunity. Here, we have modeled Pneumonia considering vaccination, screening and
treatment with a system of nonlinear ordinary differential equation. The model reproduction
number R, is derived and the stability of the equilibria are derived. The stability of
equilibrium points is analyzed. The results shows that there exists a locally stable disease
free equilibrium points, E; when Ryg<1 and a unique endemic equilibrium E;, when Ry>1.
Infection free point was found to be locally stable and if reproduction number is greater than
unity, then there is unique endemic equilibrium point and if it is less than unity, the endemic
equilibrium point is globally asymptotically stable and pneumonia will be eliminated.

Keywords: Mathematical modelling; Pneumonia; Reproduction number; Endemic

equilibrium.
() 2040 I 81 FIRHEATIONS, 1NN AU /U044 7 LPHAL) 20/70-0U2443 I.\)ﬂlmc,l.' AL AL reieryed,
do1: http://dx.dor.org/1U.332Y/1sr.v1214.458 15 J.Scr. Res. 12 (4), 525-536 (2U2U)

1. Introduction

Pneumonia is an infection of the lungs that is caused by bacteria, viruses, fungi, or
parasites which is characterized primarily by inflammation in the lungs or by alveoli that
are filled with fluid. Bacteria and viruses are the primary causes of pneumonia. When a
person breath pneumonia causing pathogens into his lungs, and the body's immune system
cannot prevent entry, the organisms settle in the small air sacs called alveoli and continue
to multiply. The host body sends white blood cells to attack the infection causing the sacs
to be filled with fluid and pus causing pneumonia. The people most susceptible to
pneumonia are the old, infant, the sick and those with impaired immune systems [1].

%
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Abstract :

In this paper, we present the pneumonia model on the basis of its validation with infected
population & vaccination. We have formulated and described the pneumonia model. To validate this
model we have studied the following properties existence and uniqueness of solution invariant region
and the positivity of solution and the results are established.

Keywords : Mathematics modeling, pneumonia, reproduction number, endemic equilibrium

1. Introduction :
In the report of WHO 2013, "Infectious diseases are the leading cause of death in human

beings." According to the fact sheet of WHO, 2013 sixteen percent of all deaths each year are from
infectious diseases that means over 9.5 million deaths annually attribute to infectious diseases, with
most of them in developing countries from 9.5 million annual death, "Pneumonia and other respiratory
infectious cause about 2 million child deaths yearly in developing countries." (WHO 2015)
Pneumonia is an inflammatory condition of the lungs affecting the microscopic air sacs
(alveoli) and is usually associated with fever, chest symptoms and lack of air space (cosmolidation)
on a chest (MC Lucke and Leach 2009). It is typically caused by infection. Infectious agents include;
bacteria, viruses, fungi and parasites (Luckie, 20090). Classic pneumonia is normally cansed by
streptococuss pneumoniae (Pnemocococus) (Dum, 2005). Pneumocystosis is commonly found in the
lungs of healthy people with a weak immune system. here we have studied and developed a
pneumonia model with infected population and vaccination.
2. Model Formulation and Descrliption

(V)= T
-

Fig. : A Compartmental Diagram for the Pneumonia Transmission dynamics
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Abstract

In this paper, we have analyzed the validation of the tuberculosis model
for its transmission dynamics. Here, we have seen the existence and unique-
ness of solution, invariant region, positivity of solution, equilibrium points
aud busic reproduction number, We have calculated disease tree eqnilibrinm

points and R.

1 Introduction

Tuberculosis (TB) is one of the top 10 causes of death worldwide. It is caused
by bacteria (Mycobacterium tuberculosis) that most often affects the lungs. TB is
curable and preventable. TB is spread from person to person through the air. When
people with lungs TB cough, sneeze or spit, they propel the TB germs into the air.
A person needs to inhale only a few of these germs to become infected. About
one-third of the world population has latent TB, which means people have been

Keywords and phrases : Tuberculosis, existence and uniqueness, invariant, positivity, DFE
2010 AMS Subject Classification : 92B05, 92C60, 34D20, 92D30
*Corresponding author
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Abstract— In this paper , we employed a non-perturbation method known as the homotopy analysis method
to get the near to exact series solutions of nonlinear equations describing the transmissions dynamics of
*malaria disease. The series solution is compared with Euler’s method and resulted in complete agreement
with it.

Keywords- Malaria, Homotopy analysis method (HAM), series solution, nonlinear equations, Euler's
method

I.  INTRODUCTION

Malaria transmission is studied for about 100 years to find a measure for its cure. Malaria is probably a
cause od death in certain parts [1]. The factors which affects the spread of malaria are poverty, climate, etc.
The initiation of disease malaria comes from the parasite plasmodium falciparum. The infected female
mosquitoes, infect humans through biting. If the susceptible mosquito bites infected humans then it too gets
infeeted. 9]

I this puper, wae deseribe: a nanspertubation lechnique called the (LLAM) 13 used o provide senies
solutivis of nonlinear cquatlons of alaria disease model, HAM is used widely to solve dillerent types of
nonlinear problems in science and engineering.

Awawdeh etal [6] studied the proficiency of HAM for solving a system of 1* order nonlinear differential

quations for the dynamics of disease. The HAM approximations to the solution of the model are reliable
and confirm its validity for nonlinear problems. Vahdati etal [7] applied HAM to SIR epidemic model of
nonlinear differential equations. The authors obtained fast convergence series solutions which further
confirm the potential of HAM in handling nonlinear problems.

II. FORMULATION AND DESCRIPTION OF THE MODEL

Table 1. Description of Model Variable

Variab Description
le
Sh Susceptible no. of humans
In Infected no. of humans
Ry Recovered no. of humans
Sy Susceptible no. of mosquitoes
I, Infected no. of mosquitoes.
Nh Total human population
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Variational Iteration Method for Solving Tuberculosis
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Abstract—This study investigates the application of variational iteration method to find the approximate
solution of Tuberculosis model. It uses the method of general Lagrange multiplier for constructing the
correctional function for the problem. Euler’s method is used to compare the results obtained by variational
iteration method and both are in complete agreement with each other

Keywords- Tuberculosis model, variational iteration method, solution, Euler’s method.

I. INTRODUCTION

Tuberculosis (TB) is a bacteria caused disease by Mycobacterium tuberculosis which mainly affects the
lungs [1]. It is usually transmitted if the air particles produced by infected persons are inhaled when they
laugh, sing, sneeze or cough. Nearly 20 years after the World Health Organization declaration of TB as a
global emergency, it remains a problem as the decline is slow and the mortality rate is high worldwide, the
delay in diagnosis that perpetuate transmission in the communities and the 90% multi-drug resistant TB
cases that are not on proper treatment [2].

In 1999, the variational iteration method (VIM) was introduced by He in [3] The interpretations of the
real-life situations have lead mathematicians to the formulation of nonlinear differential equations. Real life
siluation are communicated when the equations in which they are transtormed into are solved. Variational
iteration method (VIM) is the promising mecthod for solving nonlinear differcntial cquations  [4]
demonstrated the applicability of the VIM for solving a nonlinear system of second order boundary values
problems [5] applied the VIM to solve general Riccati differential equations in a direct without restrictive

assumptions or transformations.

II. FORMULATION AND DESCRIPTION OF THE MODEL.

The human population is divided into six classes namely V, S, E, I, Res, R described as vaccinated
humans, susceptible humans, exposed humans, infected humans, resistant to first line of treatment,
recovered humans. Thus total human population is given as

N=V+S+E+I+Res+R.

In the given model, the recruitment of the susceptible human population is given by birth 4. Let o be the
loss of immunity after recovered and returns to susceptible. Let («) be the natural death rate at each class and
P be the force of infection. Let deaths due to disease be (¢), recovery rate be («) and resistant to the first line
of treatment be (¢). H («) and (y) be the partial amount of immunity develop by classes (I) and (Res)
respectively. Deaths at resistant class be (¢1) whereas the R class losing their partial immunity be ¢. Lets

be the waning rate of vaccines.
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Analysis Numerical Sﬁlﬁtion of VSCIR Pneumonia Model
by using Laplace Decomposition Method
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Abstract

In this paper, model analysis is presented using analytic and numerical methods and
the analytic series solution of the pneumonia model is approximated. Laplace —
Adomian Decomposition method (LADM) is applied to pneumonia model. It is analysed
with Euler’s method and is found to be in agreement with it.

Keywords: Differential equation, Laplace — Adomian Decomposition method
(LADM), Pneumonia model, Euler’s method, solution.

1. Introduction

Pneumonia 1s a high — incidence respiratory disease known by an inflammatory
conditon of the lungs. The micro organismswluch caused it natniely: bacteria, viruses,
and parasites and tungi. The susceptible causing pneumonia bacteria is said to be the
leading cause [1], [2] especially Streptococcus Pneumoniae [3], [4], [5]. The bacteria
mutiply in numbers after going into the lungs where they settle down inside the alveoli
and passages. The region is surrounded with fluid and pus [6]. This inhibit the supply of
oxygen and creates problematic condition in breathing.

Despite the increasing focus on the Millennium Development Goal 4 of United Nation —
MDG [7] * to reduce child mortality” almost 1.9 million children still die from
pneumonia each year in the developing countries, accounting for 20% deaths globally
[8]. Within three days death can occur if untreated [9].

The notion of the present theme is to find a simple series solution of the VSCIR
pneumonia model. to acquire this goal we deduce the basic equation of the VSCIR

1
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Effect of substituent and nonlinear optical
properties of borazine using quantum
chemical methods

* V. P Deshmukh

Introduction
A cation — interaction is a non-covalent interaction involvingaromatic systems. It results

from the electrostatic force of attraction between a negative potential generated at the

face of the m-system which attracts the cation to its surface.'™ This isconsidered to be

one of the weakest forces that occur between alkali metal cations and n-electrons of
arene rings.® Such weak electrostatic forces of attraction were not well recognized
umr&he pioneering work of Dougherty.5"® Later on, execution ofimportant theoretical
gas phase studies and the electrostatic model, proposed by Kebarle, established the
fundamental features of the cation —x interaction.® The strength of the cation—x
interaction (similar to Li+ binding to benzene with 38 kcalmol”1 of binding energy and
VH4+ with 19 kcal mol”1) is alsopredicted via experimental as well as theoretical
:alculations.’'? [n recent years, this non-covalent interactionhas been recognized as a
najor force for molecular recognition,'*'* bringing together the hydrophobic effects,
ydrogenbonds, and the ion pairs in determining macromolecular structures and drug-
sceptor interactions.'* Many studies have established the importance of the cation—n

Shri Siddheshwar Mahavidyalaya, Majalgaon
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interaction on numerous biological processes.’! The ¢4, Sy ha;;%m !

* . c » B

in understanding the stereochemistry of chiralmolecules has a1 Wop.... o,

¥
various asymmetric synthesis.” O been Wely ";’;%%
ey
It is important to mention .herein that to date, many theoreticajsg, ks b H
to understand the fundamental aspects of the cation—x i“‘eracﬁo;‘e e
ofsuch interactions.” And in many cases, it is the organijc aromatje .a‘,)d the .
of importance as they also play apivotal role in biological SYStem 2 S wh g
attention hasbeen paid to understanding the nature of such interactions: w%iof’"""e;, b
the so called “Inorganic Benzene”.***Borazine and benzene are misnome‘:hm_ %&;{
physical properties and varied chemical properties.?” The lower P Sw
and the involvement of electropositive (B)and electronegatjye ™)

. = Sz,
cltyr Of g
molecule an attractive target for n-interaction by cations.

@
atomg mal, "
Borazine, the inorganic analogue of benzene, is obtained by replacing the Carbog
with alternating boron and nitrogen atoms and shares many similaritjes With the bj o
both in structures and characteristics.”*** Planar structure, equal bong lengths aj‘;
similarity in physical properties to benzene entitle borazine to be nameq w“ ‘f‘ﬂw:
benzene’.* However, the chemical properties of borazine are entirely diffﬂmt;:;
those of benssie,"Dorazine readily underpn severnl polai additiog reuction, é‘,z
difficult with benzene. Theoretical studies have shown that six p elections are Significs:
localized on nitrogen atoms due to the large electronegativity ditterence betweenber
and nitrogen.**** Although borazine is aromatic it remains still in controversy* p.:
the fact that borazine is considerably less aromatic as compared to benzene. I1
work, we have studied the change in nonlinear properties in terms of a, b, and ¢ v2:
of borazine upon derivatisation with electron donating and withdrawing groups is:
form of D-p-A system. Many studies have reported that organic NLO chromopie

especially those demonstrating high b values, typically have large dipole momests

The aim of this work is to study nonlinear optical properties (NLO) using qaﬁ»
chemical method alongwith density functional theory method. We com;%f;
geometrical propenies and nonlinear optical properties of borazine with 22
experimental values.

/
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Computational details

We first optimized the geometries of borazie with the density functional theory (DFT)
method with difterent exchange and correlation functional. We compared the geometrical
parameters with the experimental values and found that the geometries of borazine at
B3LYP/6-3114++G** level of theory. The geometrical parameters of borazine at this
level are compared with the available experimental determinations.**The vibrational

frequencies are also obtained at the same level of theory. To obtain the first and second

hyperpolariz abilities of these molecules the Finite-Field approach has been used.-

SThe hyperpolariz abilities viz. B and y can be calculated using the total energy E of a
) molecule in presence of an applied field. The field is applied eitherin X, Y or Z direction.
The stable hyperpolariz abilities are obtained using different field strengths to avoid
numerical instability. The static hyperpolariz abilities B and y are also obtained for various
methods and basis sets for the fixed field strength. All the calculations are carried out

using Gaussian 03 suit of programme.’!

Result and Discussion
Figure 1 shows the optimized structures of borazine at B3LYP/6
for these molecules are reported in

]t can be seen that the geometrical

-311++G** level of

theory. The bond lengths, angles and dipole moment

Tablc 1 along with the available experimental values.

parameters for borazine are in good agrecment with the experimental determinations at

) this level of theory.

Figure 1. Optimized structures of borazin

9

e at B3LYP/6-3114++G** level of theory.
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Nonlinear Optical Propertics

There are several techniques to calculate the hyperpolariznbiliucs The dipoj, o
‘or total energy based equation of a molecule can be used to Calcu!a: '
#vperpolarizabilities. The hyperpolarizabilities by the energy angd dipole MOment by,
eguations do not give the same result. The energy based equations give more gy
result with respect to the field strength than the dipole moment based equation 3
have obiained the NLQ properties of borazine using the Finite-Field approach.
- confine our attention to B and y of borazine. The Fi inite~Ficld method is a deriv
method. so numerical problem can’t be avoided. For the calculation of NLO properte
_onecan prevent numerical instability by choosing the value of appropriate field strenys

by obtaining f and y at various field strengths.

We biave used BILYP/6-31 144G+ lewl to obtam NLO properties of borazine. \\; «:
applied Finite-Field of different field strength either i in X, Y or Z direction 0 deatde :
tutable field amngh in order to obtain the numerical stable hypem“““"{abm:? ;
then obtained the bypz:rpolanzabihues of bam«:m& using different methods for ™

'f‘eié&umgth . s ¥ 0 :
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The variation of ) and y of boruzine with flold atrongth applied elther in X, Y or 7
direction s :ilti§§y1\ in Fig.2. As can be seen from Flg.2, borazine show numerically
+ stable hyperpolarizabilities at o certain range of fiold strength applied along Y direction,
From Fig2, we choose the field strength of 0.008a.u. to caleulate the hypcrpolnrimb’:litics
of borazine usii;‘gj different methods with 6-3114-+G** basis set to sce the effect of level

~ of theory on hyperpolarizabilities.

Figure 3. Bffect of ficld strongth of p and y values of borazine,
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Fig. 3
The variation of p and y of borazine obtained using different methods and 6-311-++G**
) basis set with field strength of 0.008a.u. applied in Y directlon is shown in Fig. 4, It
~ appears clearly from Fig. 4 that the magnitude of calculated 3 values for borazine is

around 1 a.u. for all the methods used here. The calculated y values for borazineis in a
range of 300-400 a.u. using different methods used here. The magnitude of P is higher
where thcré is no inclusion of diffuse function in the basis set. The values of B obtained
tusi‘ng'MPZ are slightly higher than the DFT method. The correlation effect by the MP2
method increases the f at the HF level. The [} values using DFT with different exchange
and correlation functional viz. PBEIPBE, PBEPBE, B3PW91 and BLYP are nearly
~equal for all the basis sets with the same method. As seen in Fig. 4(b) when diffuse
functions are added to the split valence triple zeta basis set (6-311G), the magnitinde of

¥ obtained using different methods changes significantly.
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Figure 4. Method and basis set dependence of and v for borazine,
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Conc]usmns

We. have performed DFT calculations for the study of first and second hyperpolariz
abilities (B and y) of borazine. The optimized geometries and vibrational frequencies for
borazine are in excellent agreement with the available experimental determinations.
‘The substituent effect on NLO properties of borazine has been investigated by using
finite field method. The B and vy values are calculated at field strength of 0.008a.u. for
borazine and substituted borazines using different methods and different basis sets. A

large change in dipole moment is observed in borazine.
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Theoretical Investigation of Non-Linear Optical

(NLO) Properties of Benzene

* Y, P. Deshmukh

Introduction
Searching for new materials with non-linear optical (NLO) response 1is an important

research area. Nonlinear optical materials with large NLO responses have been a
challenge for materials scientists and chemists. Recently, organic polymers have received
ullention regarding thwir NLQ propertias. Organic NLO materials hmve potential
applications in areas such as electrooptics and photonics.There is a continuing interest
in development of optical materials which would be suitable for manufacturing of photonic
switches and other devices. The molecular materials with quadratic nonlinear optical

(NLO)response to electromagnetic field have been studied over the lasttwo decades

[1-16].

NLO properties of 3-conjugated molecules such as benzene and substituted benzene
are of great interest to understand the phenomenon associated with the designing and
construction of photonic devices. The molecular structure of benzene has been
determined by electron diffraction [17-19].Soscun et. al. have calculated linear dipole
polarizability and nonlinear second dipole hyperpolarizability of benzene using ab-initio

* Shri Siddheshwar Mahavidyalaya, Majalgaon-431131, India
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SCF-MO restricted Hartree-Fock (HF) method [20]. Zhu et. al. have studied the effect
of the field, basis set, functionals and cavity size on molecular polarizabilities and
hyperpolarizabilities of substituted benzene in different solvents [21]. We report here
on a systematic computational investigation of the NLO properties of benzene using
density functional theory (DFT).

Computational details

Geometry optimizations were carried out using Gaussian suit of program [22]. The
geometries of benzene molecule have optimized using DFT method with different basis
set. DFT with B3LYP, B3PW91 and PBEPBE exchange and correlation functionals
have been used for the geometry optimization of benzene molecule. Using these
calculations we decided the level of theory at which benzene molecule show the lowest
energy and the minimum energy structure. These minimum energy structures are then
used to calculate NLO properties of benzene at various levels of theory,

Results and Discussion
We first optimized the geometries of benzene molecule at different levels to obtain the

lowest energy structure. We have used DFT method with different exchange and
correlation functionals. It is found that the benzene molecule shows the lowest energy
at B3LYP/6-311++G** level among different levels of theories used here. Table I
represents bond lengths and angles for benzene at different levels used here alongwith

the experimental determinations [17].

TABLE 1. Geometrical parameters for benzene obtained using different methods with
6-3114++G** basis set alongwith experimental values. Bond lengths in A and angles in

degree.
B°";};’;g‘h/ BILYP | B3PW91 | PBEPBE | HF | Expt*
cC 7395 | 1392 | 1400 | 1386 | 1397a
CH To84 | 1085 | 1092 | 1075 | 1.102a
<C-C-C 120 | 120 G R
<C.CH 120 |__120 VR

s Experimental values from ref. [13].
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various basis sets Viz. 6-311G, 6-311+G, 6-3 H+G*, 6-311++G,
obtain NLO propertics of benzene, We have
ither in X, YorZ direction for the benzene

¢ field strength in order to obtain the numerical stable
{ benzeneoptimized at B3 LYP/6-311++G** [gye
nzenemolecule shows the lowest

94
We have also used here
6-3114++G** with different methods to

applied Finite-Ficld of different strength €

molecule to decide the suitabl
hyperporizabilities. The geometries 0
have been used here since at this level of theory be | ‘ '
energy among different levels used here. Once the suitable field strength is decided to

prevent the numerical instability, we then obtained hyperporizabilities‘of.benzeneusing
different methods and basis sets. F igure 1(a) and 1(b) shows the variation of 4 and 3
respectively of benzene with field strengths applied either in X, Y or Z direction using
the Finite-Field method.In Fig. 1, the hyperpolarizability values after certain field strength
are the large negative values which are not shown in Fig. 1. We have shown only
positive values in Fig. 1. Figure 1 shows that the necessity of applying different field

strengths in order to avoid the numerical instability. From Figure 1, it can be said that

benzene molecule shows numerical stable hyperporizabilities ata certain range of field

ither in X, Y or Z direction. Therefore we have chosen field strength

of 0.006 a.u. to calculate the hyperporizabilities of benzene using different methods and
t levels of theory in addition
16 B3LYP/6-31144G** lcvel with fiold strength of 0 006 a.u, applied eitherin X, YorZ
direction. We can consider hyperporizabilities obtained at B3LYP/6 31 1++G** level ac

the reference since at this level of theory the henzene molecule show the lowest energy,

geometrical parameters and vibrational frequencies are in excellent agreement with the

eexperimental determinations.
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The P values are zero irrespective of the level of theory and direction in the applied
field. However y values are nonzero for benzene as can be seen from Fig. 2. Figure 2
shows the variation of y of benzene obtained using different methods and basis sets
with field strength of 0.006 a.u. applied either in X, Y or Z direction.

—=—6-3116
] —o—6:3114G
4000 - L A~ 6-311+G* Y/
A —v—6-311++G*
2000 -~ \u * - 6-311++G* ¢
3 \.M.\.—/-——‘—--
) <2000 ey
, 1 )
' laibed Y \
3
s o ./\/ --———-—-—3
= 0 - 4 /
2000 ;
1000 4
y ./ priniomichaicer
e«\ —————ﬂ
OW \
" BLYP

H'F . MP2 PBE1PBE PBEPBE B3PW91 BLYP
Methods

FIGURE 2.Variation in y for benzene obtalned using vatious methods and basis scts
using field strength of 0.006 a.u..

) Conclusions
We studied NLO properties of benzene molecule. The field is applied either in X, Y or

7 direction. Benzene shows zero P values irrespective of the applied field direction.
There is no large change in f values of benzene. However a significant increase in p
values is obtained for the field applied in X direction, Large y values are also obtained
for the benzene. Among different levels of theory used here for obtaining the
hyperpolarizabilities, MP2 level shows higher pand y values than the DFT method with
different exchange and correlation functionals. The optimized geometries obtained at
B3LYP/6-311++G** level of theory are in excellent agreement with the experimental

determinations.
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Nonlinear Optical (NLO) Properties of Borazine using Density Functional
Theory method

Vinayak P. Deshmukh

Shri Siddheshwar Mahavidyalaya, Majalgaon Dist. Beed (MS)

~—~

Abstract:

In this work, density functional theory (DFT) and finite ficld (FF) approach has been adopted to
study nonlinear optical (NLO) properties of borazine. The geometrical parameters and NLO
properties oblained at BILYP/6-311++G** level of theory. For the calculations of first (P) and
second (y) hyperpolarizabilities, the finite field approach has been used. The geometrical
parameters and vibrational frequencies for borazine at this level of theory are in excellent
agreement with the avarlable experimental determnations. Systematic changes in the B and ¥
values are abtained.

Keywords: Borazine, DFT, Finite field approach, NLO properties.

*Corresponding author: Vinayak Deshmukh (Email id:dvinayakad email.com})

Introduction:

Nonlinear optics refers to any light-induced change in the optical properties of a material.
lts domam encompasses those phenomena for which electiic and magnelic mlensities of higher
powers than the first play a dominant role? Nonlinear optics is the hasis of all the fledging
photonic technologies, where light works with or even replaces electrons in applications
traditionally carried out by mucroelectronics. Nonlinear optics has applications 1n the domaimn of
optoelectronics and photonics, and materials with high nonlinear optical properties are used in
high performance electro optic switching elements for telecommunication and optical
mformation processing There is growing attention in materials with high non-hnear optical
(NLO) properties  due to their potential application in technologies such as lasers,
telecommunications, photovoltaic cells, oraanic light emitting diodes, and semiconductor layers
in ficld-effect transistors [1] information processing and holography. Nonlinear optical (NLO)
phenomena have been extensively studied over the last decades; molecules exhibiting large
hyperpolarizabilities have a strong NLO potential and could be used, under conditions, for
optoelectronics and a variety of optical devices [2-5].

Barazine, the morpanic analogue of benzene, is obtained by replacing the carbon atoms
with alternating boron and nitrogen atoms and shares many similarities with the benzene both in
structures and characteristics [6-8]. Planar structure, equal bond lengths and the similarity in
physical properties (o benzene enlitle borazine (o be named as *inor ganic benzene’ [9]. However,
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the chemical properties of borazine are entirely different from those of benzene [10-13].
Borazine readily undergo several polar addition reactions that are difficult with benzene.
Theoretical studies have shown that six p electrons are significantly localized on nitrogen atoms
due to the large electronegativity difference between boron and nitrogen [14-16]. Although
borazine is aromatic it remains still in controversy [17-19], but it is the fact that borazine is
considerably less aromatic as compared to benzene. In this work, we have studied the change in
nonlinear properties in terms of a, b, and ¢ values of borazine upon derivatisation with electron
donating and withdrawing groups in the form of D-p-A system. Many studies have reported that
organic NLO chromophores, especially those demonstrating high b values, typically have large
dipole moments [20-21].

The aim of this work is to study nonlinear optical properties (NLO) using density
functional theory method. We compare the geometrical properties and nonlinear optical
properties of borazine with available experimental values.

Computational details

We first optimized the geometries of borazie with the density functional theory (DFT)
method with different exchange and correlation functional. We compared the geometrical
parameters with the experimental values and found that the geometries of borazine at B3LYP/6-
3114+G** Jevel of theory. The geometrical parameters of borazine at this level are compared
with the available experimental determinations [22]. The vibrational frequencies are also
obtained at the same level of theory. To obtain the first and second hyperpolarizabilities of these
molecules the Finite-Field approach has heen used [23]. The hyperpolarizabilities viz. B and y
can be caleulated using the total energy L of a molecule in presence of an applied field. The ficld
is applied either in X, Y or Z direction. The stable hypempolarizabilities are obtained using
different field strengths o avoid numerical instability. The static hyperpolarizabilities B and y are
also obtained for various methods and basis sets for the fixed field strength. All the calculations
are carried out using Gaussian 03 suit of programme [24].

Result and Discussion

Figure | shows the optimized structures of borazine at B3LYP/6-3114-+G** level of
theory. The bond lengths. angles and dipole moment for these molecules are reported in Table |
alongwith the available experimental values [22]. It can be seen that the geometrical parameters
for borazine are in good agreement with the experimental determinations at this level of theory.

Figure 1. Optimized structures of borazine at B3LYP/6-311++G** level of theory.
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Figure 3, Effect of field strength of [y and y values of borazine.
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The variation of B and y of borazine obtained using different methods and 6-311+G**
basis set with field strength of 0.006 a.u. applied in Y direction is shown m Fig. 4. It appears
clearly from Fig, 4 that the magnitude of calculated § values for borazine 15 around 1 a.u. for all
the methods used here. The calculated v values for borazine is in a range of 300-400 a.u. using
different methods used here. The magnitude of B is higher where there is no inclusion of diffuse
function in the basis set The values of  obtained using MP2 are slightly higher than the DFT
method. The correlation effect by the MP2 method increases the p at the HF level. The values
using DFT with different exchange and correlation functional viz. PBE] PBE, PBEPBE,
B3PWO1 and BLYP are nearly equal for all the basis sets with the same method. As seen in Fig
4(b) when diffuse functions are added to the split valence triple zeta basis set (6-311G), the
magnitude of y obtained using different methods changes significantly.
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Table 1. Optimized geometries for borazine molecule at B3BLYP/6-311++G** level alongwath
experimental values. Bond lengths in A, angle in degrees and dipole moment in debye.

Parameters Expt.* Borazine(B3N3H6)
B-N 1436 £0.004 | 1.431
B-H 1.258 £#0.020 | 1.191
N-H 1.050 £0.020 | 1.008
<N-B-N 117.7 £2.0 117.0
<B-N-B 121.1 42.0 122.9
<H-B-N - 121 4
<H-N-B -—- 1185
Dipole moment o 0.01D

Abbreviation: B- BsN:H;  Experimental values from ref [22].
Nonlinear Optical Properties

There are several techniques to calculate the hyperpolarizabilities. The dipole moment or
total energy based equation of a molecule can be used to calculate the hyperpolarizabilities. The
hyperpolanzabilities by the energy and dipole moment based equations do not give the same
result. The energy based equations give more stable result with respect to the field strength than
the dipole moment based equation. We have obtained the NLQ properties of borazine using the
Finite-Field approach. We confine our attention to b and y of borazine. The Finite—Field method
is a derivative method, so numencal problem can’t be avoided. For the calculation of NLO
properties one can prevent numerical 1nstability by choosing the value of appropriate field
strength by obtaining P and y at various field strengths.

We have used B3LYP/6-311++G** level to obtain NLO properties of borazine. We first
applied Finite-Field of different field strength either in X, Y or Z direction to decide the suitable
field strength in order to obtain the numerical stable hyperpolarizabilities. We then obtained the
hyperpolanizabilities of borazine using different methods for the fixed field strength.

The variation of B and 7 of borazine with field strength applied either in X, Y or Z
direction 1s shown m Fig. 2. As can be seen from Fig. 2, borazine show numerically stable
hyperpolanizabilities at a certain range of field strength applied along Y direction. From Fig, 2,
we choose the field strength of 0.006 a.u. to calculate the hyperpolarizabilities of borazine using
different methods wath 6-311++G** basis set to see the effect of level of theory on
hyperpolarizabilities,
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Figure 3. Effect of field strength of pand y values of borazine.
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The variation of p and v of borazine obtained using different methods and 6-311++G**
basts set with field strength of 0.006 a.u. applied in Y direction 15 shown m Fig. 4. It appears
clearly from Fig. 4 that the magnitude of calculated B values for borazine is around 1 a.u. for all
the methods used here. The calculated y values for borazine is in a range of 300-400 a.u. using
different methods used here. The magnitude of B is higher where there is no inclusion of diffuse
function in the basis set. The values of p obtained using MP2 are slightly higher than the DFT
method. The correlation effect by the MP2 method increases the f at the HF level. The { values
using DFT with different exchange and correlation functional viz. PBEIPBE, PBEPBE,
B3PWO1 and BIYP are nearly equal for all the basis sets with the same method. As seen in Fig,
4(b) when diffuse functions are added to the split valence triple zeta basis set (6-311G), the
magnitude of y obtained using different methods changes significantly.
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Figure 4. Method and basis set dependence of p and y for borazine.
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Figure 4.
Conclusions

We have performed DFT calculations for the study of first and second
hyperpolarizabilities ( and y) of borazine. The optimized geometries and vibrational frequencies
for horazine are n excellent agreement with the available experimental determinations. The
substituent effect on NLO properties of borazine has been investigated by using finite field
method The P and v values are calculated at field strength of 0.006 a.u. for borazine and
substituted borazines using different methods and different basis sets. A large change in dipole
moment is ohserved in horazine
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Figure 4. Method and basis set dependence of B and y for borazme.
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Conclusions

We have performed DFT calculations for the study of first and second
hyperpolarizabilities (B and y) of borazine. The optimized geometries and vibrational frequencies
for horazine are i excellent agreement with the available experimental determinations. The
substituent effect on NLO properties of borazine has been investigated by using finite field
method. The P and v values are calculated at field strength of 0.006 a.u. for borazine and
substituted borazines using different methods and different basis sets. A large change in dipole
moment is ohserved in horazine
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fract-

ph theory serves of the efficient model of social network analysis and provides the
ulary which consist several primitive concept. Several properties of social network can be
enting of social network as a model. Which often to helpful to researchers.

oduction:-

Social network 1s multidisciplinary research area they are involving mathematical.
fistical political science, sociology.and computer science and commerce management Graph
ory forms a basis for functional interdisciplinary approach and linguistic. Coherence m the
of social network analysis. In social networking we consists the set of elements such as
viduals, families, household etc. with relationship that exists between the social networks.

1. Relationship friendship network.
2. Networks of analysis between them
3. Collaboration with all relationship social relations.

In this paper we provide a brief survey of graphtheoretic models for representing social
network, graph theoretic measure required to analyzing the network along with specitic
applications of case study. The growth of social network analysis during the pmtwm decad
1s 50 rapid, 1e. 1s it almost impossible to curve of the important concept in s
survey Many researchers are studied the area of graph model i wual e rh
%axa.rye-wl{‘)]&w.assexman Focusts[3]Arungman& B Vasdnthi[3] Scott[6] Tht: bwl\ bx
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2.Graph and Directed graphs:-In this section we present some of the basic é&:&tmaﬁg;,
araph theory which are essential for formulating basic network properties for detai] ¢
basic graph theory we refer to NarsinghDeo[10] and Chart rand &Lesniak [7] & Wes gg;
relationship between the element of social network 1s said to be symmetric of two elemens ;g },
network. S x related to y then v related tox

As

ocial network can be modeled as graph directed graph, depending on Weathe
relationships [3]

2.1Definitions: -A graph 1s pair of set (V,[E]) where V is the vertices and E is the set ef@é@, j,
Formed by pairs of vertices E is multistep i other word. Its elements can occurs more than %,'
so that every element has multiplicity often we label to the vertices lathers for example a%:u:
Vi.Va . of the elementin V .

o

2.2Definition sub graph : - Let H be a graph with vertex set V(H) a the edge set E(H). amﬁ
similarly let G be the graph with vertex (V(G)) and edge set E(G) then H 1s sub graph of G I
v(H) € V(G) and E(H) © E(G) in such case we also say that G 1s super graph of H.

2.3Definition proper sub graph -If H 15 sub graph of G then we write HCG when HCG imz‘
H+G or V(H) =V(G) or E(H)=E(G) then H is called proper subgraph of G.

2.4Spanning sub graph :- A spanning sub graph on n vertices is sub graph of G 15 sub Urapﬁ H
with V(H)=V(G) 1 e H & G have exact! v the same vertex set

2,5 Directed graph: U is pair (V, A ) V 15 finite nonempty set and the clement A are ﬁfd@féé
pair of distinct vertices of V. The elements of A re called arcs If(u,V)EA then u 1s ca led the
initial vertex and v is called terminal vertex of arc(u,V);

ooy

2.6Simple / multi graph: - If a graph doesn’t have parallel edges (multxple}mcurr&nc% &f an
edge and self loops then 1t is said to simple graph. The self | loop 1s an edge whose end vertices
are the same A graph which is not simple 15 called multiple graphs. The num&er of ﬂ’h*’m‘z;
unordered pair (V, V) with Vi, vj In graph vertices is n{n-1)/2 the maximum numbﬁr of edge ¥

any vertex undirected graphs. A vertex undirected graph with ex,actly nn-1)/ 8ffg‘35 ; 5313.
1o be complete graph v

the bipartite if the vertex set V(G) can be the.
pty parts Xy such that every ﬁdé,(’i has Qﬂﬁ ﬁﬂdﬁ - &g;{e?& m X
18 called btpamtmn Qf{,} & bipanzte graph !S deﬂﬂfﬂd

A bipartite graph Gy ] 1s called complete bxpamte graph it evers? erte
to evexy vertex in y we abhenvate G{xy] 10 Ky ;f{ x|=m | yf—-n

2.7Bipartite graph - A graph G is said to be
partitioned into two disjoint nonem
then y such partition [x,y]1
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6 Node - A single linked consists of a series of items is called node In graph theory various

ee models are respectively t?m: various applications of networks, In this paper we studied only
rious types of graph theoretical models in social networks civ

1 Affiliationnetwork:-Bipartite graph occurs natural way of social network they consist of two
pes nodes. a set Uf actors anﬁd 'a set of events if the actor hus participate n the event & members
f different p.mfe@@ﬁl societies & node representing an individual is a member of society.
esearch on affibation network

‘ has two major activates namely understanding of the
Jationalstructures of eventattractly common participants

18

Data Collection Graph theoretic models in social network arise from the data
llected from the network a rising the set data. Data has been collected the set of 30 woman’s of
ident of kalasalingam university in post graduate class who have already spent one year
gether Each student was asked to provided the list of students of his class with whom he/she
ares his/her personal problems clearly the relation is not symmetric & hence the collected data
es a directed graphs on 30 nodes when gives fig1[12]. J

Data has been collected from the set 30 spent one year together. Each student we asked to
vide the list of student of his class with whom he/she share his/her personal problems. Clearly
1e relation 15 not the symmetric hence the collected data gives a directed graphs on 30 nodes

The analysis of this directed graph in context or reciprocity in social networks. Each
udent was asked to provide the list of students in class with whom he/she shares his/her
ersonal problems & hen the same were cross checked for validation. Since the sharing of
ersonal prohlem is not a symmetric relation the above data gives a directed graph D=(V, A),
here the vertex set v 15 the set of 30 student & (Uv) is an wein A if U shiies hispersonal
roblems with V. The results directed graphs is and the number of reciprocal pain of are directed
aph on 30 vertices is (30,29) =870. The density of the directed graph is 71/870 =0.0815 among
e 30 vertices 1s the directed graph 13 vertices represent male students and 17 vertices represent.

male students.

The set of male student and the set of female student are respectively
" :{1.3,4,5,10,11,15,17,21,24,28.29} & F=V-M out of the total of 22 receproject pair of arc’s 7
rs more between males and 15 pairs of females was quite rare. Taking into account the fact
slingam University is located the remote rural area In the country the cultural background is
h that boys and girfs don not move freely It is not suiprising to note the presence of very few
¢ joining two nodes one representing a male and other representing a female. Also the presence
in the subnetwork of female student shows that the mutual
There are the several fundamental

s

f higher number of reciprocal pair
ersonal sharing the ore frequent among female students. :
corems in graph theory which are useful and relevant for social network analysis. We meen

w such results
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| sk 21 or hmlc nonempty sets is said to have a W’;tﬁm i
£ §1.80,. .. s} of the distinet elements such ﬂ)a

Acollection Sp8a
ative(SDR) if thc:w exists a set

np!t“ai‘?ﬂ
Jowing theorem l“);xnnuruplmcmmmé if only 1f the umcm of

Hall[1 1] proved the fol
these set contains at least ) elements for each j such that 1= j= k

The above theorem 18 dircetly related to the following well known marmxg

Givens the set of boys and the set of girls where each girl known some of the boys ypg
the condition can all girls get married each to boy she known? It follows from the Etb&)w; the

that if there are K atrls then the mairiage problem has solution if and only if subset | gfj r

i < k) collectively known at least ).

y :A signed graph 1s widely balanced if and only if the vertex set can be POMtioneg

3.4 Theoren
1 that every positive edge join two vertices of the same ‘;uh%{gg

into two or more subsets sucl
every negative edge jom two v ertices of two different subsets.

4.1Dominating sets & structural Equivalence:-  The concept of domination has the impe

lications 1 the context of social network. For example in a network where the ac,tof
people in an organization x if we wish to form a committee consisting of a few membem than :
is desirable that every member not in the committee known at least one member the
committee. This ensures that members not in the committee can easily pass on mformatmn to the
member of the commuttee 1s dominating set in the networks. 1f a merber in committee dQéS m&
know any other member in the committee. They gives concept of total domination whtch m

app

introduced by cock et al[13].

4.2Definition - A set Sc V is said to be a dominating set of G if every vertex i V.
adiacent 1o some vertex n S. A dominating set S of G is called a total dominating set xf‘
n S 15 an 1solated vertex in S.the minimum no of vertices in dominating set of G

domination number of verlices i 4 duminating set G i3 called domination number nf
denoted by V(G) & the minimum number of vertices in total dominating set of G i IS c&ﬂediﬁiﬁ

dommation number of G 1s denoted by V(G).

4.3 A mumimal dommating set from which no vertex can be removed without destrvy
dommnance property. A minimal dominating set { a,c.d,f} are observations that fo lows from
definitions are ,

1) Any one vertex in complete graph constituter’s a mxmmai domi matmg w‘: |
2) Every dommating set contamns at least one minimal don‘mmtmg set.

The vertex V, we must be either include V, of any of the \:mm
minimal set satisfy 1s the mndztmras for every vartexy, 1s the d)rect&d sets

In global social mtwmk they may be dmsenf ;;ub;,mups”whx
a group of friend or group of people living the lm:ahty nse subgrap
’ network structure dynamic am;i evolution ’Ihe:r& are *;wze terminologie
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ohesive subgroups i a network. Researcher in social network antroduced the prob
entifiing such subsets & the computation of most these parameters are notoriousl
smbinations problems Smce this is the multidisciplinary research area mvolving the
jence & graph theory.as shown in fig,

All social Network Graph
problems committee

Connected Disconnected
mz1 m=0
Separable Separable
1 _ m22
y

m-connected

2-connected

- with a few research directions and a case study have been presented. fr%‘hey; cqnyt_: v
1k based on small data collected leady to better understanding of the systen
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Equation in Partial Ordered Normed Linear Space |
DrRathod Premdas Manohar
Head., Dept. of Mathematics
Shri Siddheshwar Mahavidyalaya, M A;c}ig&uf‘f Dist.Beed

udy the existence and extremal solutions for fractional rder
Partial ordered normed linear space under mived Lipehis aned
umug hybrid fixed pont theorem. The results are shustrated by &

i

¥
b&ll“xt‘hlﬂ th
Herential m}m
codon um{s'i S
e example

eywords: Existence and Extremal solutions, Fractional order Differental Equation
artial Ordered Normed Linear Space, Hybrid Fixed Point Theorem

Introduction:

ractional differential equations has been subjected to an intensive development of theory
nd apphcations[1].it 1s useful in various field of applied science andengineening  The
ass of the fractional operator equations of various type play very important role of
hyvsics, chemistry biology. economics, control theory, feedback amplifier and electrical
cutts.[2-4]. Recently differential equations are involved the fractional denvatives for
solving the existence and uniqueness solutions of nonlinear problems by usmg the hvbnd
~ ced point. The quadratic perturbations equation are also called as hybnd fractional
%&hf‘?&*unual equations. First time they studied Dhage and Lakshmikantham [3]

t well known that hybrid fixed point theorem are using the mixed arguments of the
ifferential equations They are combine to the topological arguments with some order
elated to hybrid fixed point theorem for mapping of ordered space under some mixed
ompactness and monotonic conditions [6]. The Kuratowaskii[8].and housedroff] 7] The
neasure compactness tool for discussing various aspect of the theory of nonlnear
uations in the literature they have approaches to new partial ordered norm lhinear space
d subsequently exploited to drive some consequence. referApel [9] Banas[i1O]
hage[11], Nieto and [ .opez[12] A partially ordered normed hnear space are u’xmrmstm%
nsequence study of the nonlinear hybrid tuncuonal dilfferential and i ‘ ‘
- proving the existence ,extremely Jocallyattractivity results on unbounded 1
1 Line[13] The useful o develop and the ulg,uulhms of suluuuxw tor rome
ctional equations .

o

this chapter we have study the existence result is obtaned fm h\*%mc:i functional
erential equations of fractional order in partially normed linear space by usmg hy ‘
ed point theorem due to B. C. Dhage.

(0 =f (t,x(t,),x(y(t))) + g (t.x(Ox(BD))
x(0) =0
iere « denote the mdu of the frauwnml Qf dervat
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o Feitions. notations,and preliminary tools are which 1.
on we gIve definitions, % e be ug

In this sect {’%
sequel. '
partially Ordered Linear Space:

Definitation2.1 [14]:A relation cieif";x')gd on a 1_1()1‘1acf'11pf){~ set X ls saxd to bc a mmﬁi i
IR PR T 4 reflexive, antisymmetric and transitive. The orderes
:;h:?h called a partial ordered set. Th‘? clementSX, J{EX a're S.Z:“d o o8 mm%mbiz
~ ther to x < y or ¥ < x.In case every pair of element m'}( ‘are c,o‘mparablc witly Féie
to < then < is said to be total order relation and (X, <)is called totally ordereq {

chain or hnear ordered set)

Definition2.2[14]: Let (X, <) be a partially ordered setand A & X then

1) An element acX is said to be a least upper bound for A if x < a V xeA an tipperhey
a*of A is said to be upper bound (superemum) of A if a® < a for every upper bound 4

b) Lower bound and greatest lower bound (infimum) for A can be defined similarly,

c) An element MeA is said to be a maximal element of AiIfM s x=>M=x Viiy
similarly, an elementof Aif x < m=m = X, vxeA for all n

Defintion2.3[16] Let E be the real vector space or linear space we mtroduced the pan:
ordered < in E as follows it is known that E is regular if {x,} 1s non-decreasing sequenc
in E such that x, — x* as n — o then x,, < x*(resp x, > x*) for all neN.The detil¢
ordered Banach space and operator theoretic technique are given in Heikkila a
Lakshmikantham[15] and dhage[16] '

Definition 2.4[16]: A mappingT:X — X is called monotone non-decreasing ?f ]
preserves the order relation < thatis 1f x < y implies Tx < Tyforallx,y € X Similarly !
is called monotone non-increasing if x = y implies Tx » Ty for all x, yeX A monols

mapping 1 15 one which is either monotone non decreasing or monotone non- igressit
on X, .

Definition 2.5[16,17]: A mapping T: £ — E 15 called the continuous partially conptinue?
at a pomnt ack if for € > 0 there exists a & > Osuch that ||Tx — Tall < ewhenever \
comparable to a and [|x — al| £ § Tis called partially continuous on E if it 15 Pﬁm”ﬁ?i
continuous at every point of it It is clearly T is partially continuous on E, then
contmuous on Every chain C contained E. .
Definition2.6[16,17]: A mapping T: F - E
bounded for ¥ f
E are
C

: app is called the partally bo"“ciedv“
A every chamn C in Tls called uniformly
bounded by a un Kue constant )

, partially bounded if all chamf;)ie
Tis called bounded if T(E) is a pounded su

Definitic 1. , e
fﬁ**ﬂfﬂ'wi;ﬂcig:’:«iz f,zt!; L? ?’I?Pmna T:E — E 1s called partially compact if ,?’(5;);;

it i e : hE: i = or { & i : X o ; & - : s
uniformly Partial - for all totally ordered sets or chain Con £ T8 %

ly compact o T - e sanb
called partially 1o1ally r;)m;x;ii? (€) 1s uniformly bounded and partially compact & -

ET(Cis relatively compacy «s:iic.if f{mﬁny totally ordered and bounded s}lij’fi&g
bounded then it is called mam;, ) Oof ZIf T 1s Partially continuous andpamay -

Y completely continuous on E.

Re : :
Remark 2.1 Note that every com

partially compact PACt mapping on part\ially?hm}ﬁé

e and ever arti: -
Again every completely Col’iixﬁ;ﬁ?“y compact mapping s partially
G | _ IS Mapping is partiall htinuous :
| . i i utially continuous a
28 '
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completely continuous mapping is pathally continuous and partially totally bounded. but
- the converse may not be true —

Definition2.8 [16]: the order relation =< and the matrie D on an
to be Compatible if {x,,} is monotone, that is monotone
if {xn, } or {xa) converges to x* implies that the whole
to x*. Similatly, given partially ordered normed linear space (E, <. || [I). the order relation

= and the norm || [lare said 1o be compatible if < and the metric d defined through the
norm|l ] s compatible

non empty set E are said
non-decreasing sequence in E and
sequence {x, Jorix,} converges

Clearly the set of R of real numbers with usy

the absolute value function has this properties are similarly, every compact subset of the
space (R ,.(HR) with usual order relation defined by x £ y if and only if x(t) < y(t) for
all el and usuval standard superemum norm ||, || defined by llx]l = sup |x(t)]

p——

tel,

al order relation € and the norm defined by

Theorem2.1 [16]:let (E, <, ||. |Dbe a partially ordered linear space and suppose that the

norm in E 1s such that E iIs complete normed linear space Let T:E - Ebé non-
decreasing, partially compact and continuous mapping. Further if the order relation < and
the norm |l )| in E are compatible and if there is an clement x,eE satisfying Xg X Txy or
I'xg 7 T'xy then T has a fixed point x* and the sequence {T"x,} of successive iterations
converges to x”

Remark 2.2[18]. The theorem 2 !
relation <and norm |[.|] in every
compact subset of I possess the

15 true 1f we replace the compatibility of the order
compact cham C of E whenever if every partially
compatibility property with respect to <and||. ||

We note the theorem 2 1 s very much useful to proving the existence theorem of several
dynamical systems in nonlinear analysis modeled on nonlinear differential and integral
equation (Dhage and Dhage[17]) :

Definition 2.916): A mapping yn R, — I v e enlled dominuting finetions 61 in shore -
function 1f it 1s an Ym upper semi-continuous and monotonic non-decreasmg functions

satsfying ¥(0) = 0 he satisfying ¥ (r) < v forr > 0 then iy, e YPU(t) = 0 for each

Definition2.10 [18): If @,y Ry = R,be two D-tunctions then i) @ + Y)Ao > 0,
1i) @ e 4 are also D-functions on R4 the setoff all D-functions is defined and denoted by

geﬁnimiou?..l 1 [18]:Let(E, <, |l.llDbe a partially ordered normed linear space A
Mmapping T:E — E is called partially nonlinear D — Lipschitz if there exists a
—function ¥: R, — R, such that '

=Tyl s wlllx — yiD (2.1)

“or all comparable elements x, Y€ E(r) =kr,k >0, Then T 1s called a _Apama;l}“
ipschtiz with Lpischtiz constant k.l k < 1,T is called partally contraction with

Ontraction constant k. Finally T 1s called partially nonlinear © — Lipschtiz with (1) <
rforr>o

efinition2.11[1]: The Riemann-Liouville fractional integral of order gwith lower linut
ero fora function f is defined as e o
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.%’zs;

afFit) = 1 ; *gm(::w}mw:; ds e > 0. e >0
19£() = 7)) J, (f — )1

Which provided the right hand _gide 18 pomt wise defined on [0, ) whie p(j’*
) * |
gamima function 3{

Defintion2.12 [1]:The R-L Fractional derivative of order,q > 0,
pn=-1<g<n . neNdefined as

1 n—q-—1 d
DI f(0) = ---——~——-———I(n__q) Ly (&= S f(s) ds

0
Where (1) has absolutely continuous derivatives up to order (n — 1)

3. Existence Theory:

Defintion3.1]119]: Let(E, <, (1. 1D Be a partially ordered normed linear algebra, f}f:sng

E* = {xeE |x » 8}andK = (£ c E{uveE™} (3.1)

Where 8zero element of E The members of K is are called positive vectors inE.

Lemma 3.1(Dhage|18]):1f P1, P2, G1,G2€6K are such that p; < g, and p; = (;;gthﬂﬁ
P1:P2 = 1,92 .
Delinition 3.2[18]: An vpotater T [ = Eis anid to he positive if the range of RWW%
such that R(T) € K be any two chain ¢c;and c¢,in E, denote :

....

Theorem3.1 [18]:Let S be nonempty, partially bounded and closed subset (}f f@-‘-’:‘*
partially ordered complete normed linear space [E such that the order relation = =< am
norm ||. || are compatible in every compact chain C of E Let A:E—- E fmd fgf %

be two nondecreasing operators such that
a) A 1s a partially nonlinear D-contraction.

b) B 1s partially Completely Continuous

¢)Ax + Bx e Sforallx € S, and

d) there exists an element «,, € § such that @, < Aa, + Ba,
L5

i 5 ow i‘x‘
Then the operator equation Ax + Bx = x has a mlmmn in § and the sequelt® {;ff
’ @sﬁ%%&i\f& gwra;(tlgn% d&zﬁnad by‘ xn»& . - Ax 2 Ei‘,& | f‘m‘ n e > ¢
. 1ﬂ0n(}1c)n1¢dn y 4 A 1 L

/ ﬂllal aq;mu@m Nf;‘mg: .

. — R, are contin
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There the exists function/: R, X R x R - R such that

(0. x(r(0)) = £ (L. ¥, y(r (1))
< k()maxix(t) ~ y(t)tlx(y(c)) i y(y(’(;))l a. etelR, Vx, yelk

YThe functionf (r X (th))) =f:Ry Xx R R - R is satisfying carathedory

dition with continuous function A(t): Ry — R such that|f (¢, x)| < h(t) .V telk, and

) The functiong (f x,x(ﬂ(t))) =g: R, x RxR =R is satsfying carathedory
diton with continuous function h(t): R, — R such that |t, x| < h(t) .V telR, and

y The function v: R, — R defined by formula v(t) = ft gt

. mds is bounded on

and vanish at infinity, thatis lim, .., v(t) = 0
Jthere exists are an element xo&*BC(R+,R)5\.1Ch that

< L ’ f[t- x4 (), xo(}’(t))] 2 1 £ g[t,xu(t),xo(y(t))_]
F = I'(a) j;, (Lt —5) % as T Pla} ], (t—s)*=

s iy 1 t fltxe(t)xo(y )] 1 t glt.xo () xa(y ()] 3 R s B 3¢
o, (L) = et I s ds + e % e vteR, and f, g: Ry X1

— R are continuous.

mark3.1:1f the l;ypot})esis H, — Hs hold then there exist a constantK; K, > 0 such

1 12 R 1 £ h) ]
1 K} = SUP¢>p _r(ﬂ-) = SUP¢r=0 e f(,) P ds.

dain resali:

coremd.1: Suppose that (H, — Hg) hold Further it LK, < r where r is a positive real
mber Then NFHDE(1.1) has at least one solution x = x(t)which 1ds belong to
tially ordered normed linear space and is nonnegative non-decreasing on I

oof: Let (E,<,]l.11) be a regular partially ordered complete normed linear space and
ine subset of S of (E,<,|I.ll) as § = {xe(E, <, 1Il. IDIx]l < r} where 1 satisfies the
quality LK, < 1 clearly S be nonempty, partially bounded and closed subset of a

ular partially ordered complete algebra (E, <, |l 1D e

) = £ (6.x0, x(r(0)) + g (£, x(Ox(F®D)) ds CEne
zfﬁéﬁi‘atiﬂ&’i ei’l“atéﬁn on >’both s/id’e NFDE (1.1) for the a order .
= (s (tx0,x(y()) + 9 (_tfx(tigx(ﬁ (t)))] . |

il
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! . i 1 fhix(()ux()'(f))! 32
Ax(t) - r(ﬂ,) f ("th)iwm dS ( 4 )
» i, tglz,x(:) x(ﬁ(t}l}_ d e 3 :
Bx(t) = w5 Jo -1 s o

Thus the NFDE(1.1) we obtain the operator equation as ﬁ:)llows
x(t) = Ax(t) + Bx(t)
of theorem (3.1) then the operator

If the operator AandB satisfy all hypothesis

Step 1: Firstly we show that A, and Bare non-decreasing on E.

Let x, yeS be such that x < y then by the hypothesis (H) we obtain

- ‘f[t,x(t),x(y(t)ll
D e el 0 M ) LT

1 el v y(r®)]
= T(@ f

(t Lol :S)l—a

= Ay(t)

For all teR,, This shows that A is a non-decreasing operator on S.

Similarly,

f [t. x(6), x(B(E)
- lBA(L) r(a> t e ;;S-—«.&' )] I A :

i

; f[fi y(£), y(B())]
(&3) Jo (t = s)t-«

ﬁ By(z:)

| teR T‘has shows that B is non—decr&as; g @p@

T




e of Knowledge Peer Review Journa, Volume 1, Issued  April 10 June 3&31): ISSN. 132644494 Impm*

Taking over t we obtain [|Ax|| = K :
tm S and C arbitrary chain
& A(Cns uniformly bounded on every chain | “ A(C)is partially bmmded
Step 11: To show that Ax(t) is a nonlinear pdma D-contraction.

This shows that A(T) is un formy bounded se

 Letx, yeE be any two element such that & 2 y then the hypothesis (HQ

1ax(0) = Ayl < [ |1 (. x(t).wx(y(r))) (10} y(y(t)))[ds

& ] Blmax{x =y, lIx - ylI}) ds < TO(llx — y|)

vt € R, Taking the superemum over t we obtain HAx — Ayll <= W(llx — ¥
Vx,y€ekE where ¥(r) = T0OrI<rforr >0

As A 1s nonlinear partial D-contraction on E.

Step 11I: To show B is partially continuous and partially compact on §.

Firstly to show B is partially continuous operator on $

Let {x, }be a sequence in chain C in § = E converging to point x. then by demmawe
convergence theorem VteR, we obtain 5

4 # - : 1 c 9{ Exn (0,3, (B (L))
Then lim,,_, ., Bx,(t) = Wy, e {I‘(cr) f ( ?,N\,)x-a ) ds}

g (t.xa (), x, (/S’(t)))
T‘(a)[

(r Zaldl 9)1 e s
= Bx(t) VteR,

l'o show that Bix,, converges to Bx point wise on §, e L e

Next to show that sequence {Bx,,} is equicontinuous sequence in S,

1 ty€R be arhitrary with ¢, < t, then
‘ 1 fzg (tg;xn(tg) xn(ﬁ(tz)))
I‘(a)f (L= s)l““ =
1 [“.9 (tlnxn(tl) *xn(ﬁ(t




Issue:l April m_fmmé’f?ﬂ

O }
nal, Voiume 1,
» ledge Peer Review Journ
/ f Knowledge
‘ Power 0f

e

. Mh(t)dSI

(a,) tl‘ a=1 4 I
iiz(s)l (tz —s)*1lds — 1 (= 5) . -
= T@ .
a-— t "‘S)
”Mu {!f [(t; =8)* “t—(t, —5) I]ds f ( 1 |
r( ) L2 i (t; — )< 21
Ih”L [(tz. "5)a (s = 8 } + [’”’“_‘_‘;""‘ .
F(Q’) = 0 a . £y
Il (e, = 5)* (g, ~5)® ( g jla )} :
I‘(a) { - —a e i
"h“l, (fz " tl o (s =1 )" L (_fz_ L %) - [‘“‘”"’“"—*—3 _al‘bf .
’ i N # 4 — » e
. F(a a A
ol ”}
=—= “rm)( —tiast; > t, V neN

This shows that ¢

he sequence{Bx X
uniform convergen

ce imply continuit
Hence B g partially continuous on §

Step IV: T, show §

1S partially com
bounded and equicon

tinuoysg on 8.
ry cham F

T il e au arbitrg

then we show lhét M(@) l,y'
(qmcomuumm,

)  Fistly we show that B(C);

1Bx(e)] = F@S f s
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] 1 f'? R (ﬁz,i’é‘(%) x(ﬁ(tx))) ”
Bx(t,) — Ba(t;)] = M) o
. f‘*g(thx(f:x)-x(ﬁ(ffi)))
r (cx) :

o

__}_.._ f‘zg (tzox(t p 5 x()’(fx))) j‘t‘ 9 (tlfx(tl ),x(ﬁ(&)))

<
[(a) (tz = s)1~e (t; — s)i-=

| e =9 (e xte, x(500) ) as
I'(ax) ‘3
= | =g (tx(e) x(B(12)) ) ds
1 t2 "
9] | (tz — ) h(t)ds — ; (t; = 5)* *h(t)ds
- E;l(_(_{‘%l_ tz(tz — 5)914g — 'l:i(tl =g )Rlle

Lz

1 ‘1
TN TR

i Rl 5 i e ds}

lall, (t,z s)“ (¢, — 521" | —s)“ G
IMa) —a 4 —a Y

Al (e, ‘”5)“ (tl ""5)“___ ts i ty
M'la) ( —a —-—a -

1]l (e:z e cl)“ G100 (tg . tf') + {(Cz ~6)% G c‘,)«‘n

ey —a

— o © g 7
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s an element Xo = e suchthat Xg 5 Axg + Bxy
Tlere exists an BT A .
\ I satisfies all the conditions of the theorem (3.1)
DR . Ax(t) + [ x(t) has a solution in 8. M@f@m@f\

Ax(t)
I ; f,ii“ ¥ as =l 2, TFor equation t1.1)
1 \ 1t [ B B

at the solution 15 jocally attractive on R,

Then the
mpmamr @
appy oximation of soit

Step V1: Now i¢ show th

Then we have,

f

T XCf’),:x(y(t))] 1 [tgltx®) ﬂ_yg;}
‘x“‘i?z“?f B il 79| AR

jx(e) = ¥l

1 eyl 1 [faley® pr)]
“‘“l:m! (t+3) * r( S LR

Co el “glt.x(0), XCV(f))} .
Gty S R M), -2

i t _f[c,y(t),y(y(t))] 1 t g[t,x(t),x(y(tm o
3 ) ft} ()4 il r'a) fO (t—s)t™ ¢

1t A5 1 1 B )

< i“(a)ju st v | e
£ Y h) 1 o)

+ @ ), G=s)i—= g5 F(a)fo =)= ds

< ‘v{t?‘ “ v(f:) " v(t) » v(t) ik v(t)

NMa) Fla) o) T(a) I'(a)
;;mmigl;um,mw viL) = Dlor ¢ 2 U, there 16 real number T = 0 such thu
~=L ¥t =T then from the above inequality it follows that [x(¢) — ¥(
This 15 the complete proof .

= 4‘[(1

& Extremal solution:

gaf;’&mamn 5 -1z A nonempty closed set Kin banach Al g t’:«ibr a X xs caltez

; é}h’»ﬂ{
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We equip the space C(IR,, IR) of the contnuo
relation < with the help of cone defined by

= {xe(Ry,R) : x(£) V teR, ) (5.1)

pLemma 5.1: Let K be a positive cone n a real BanachAlgebra X and let PP q
Kbe such thatpy, = G p, < g, then p, Py S ity 1) ;,L‘h, 2

us real valued function on R, with the oden

Wwe use the following fixed point theorem due to Dlm

ge [Slfor providin
extremal solution for NFDE(1.1 ))under cert H & the exiatence of

an monotonically conditions
Theorem 5.2: Let K be he cone in Banach algebra

Xand let [p, gleX Suppose
hat{A4, B] — X Dbe two non-decreasing operators such that it =

) Aus a partially bounded and partially nonlinear D — contraction.
) Bis partially contraction and partially compact
) There exists an element [p, g]eE such that p < Ap + Bq or

> Ap + Bqthen the operator equation Ap + Bqg = g
urther the cone K 1s normal and positive then the operator equation

= Ax + Bxhas at least and greatest positive solution in [p, q].

efinition5.2: A function pEIBSE(IRu,HK) 15 called a lower solution of NFDE(1 1) on R,
{the functuon,

- p(t) — f (t,p(t),p(y(t))) + g (t,p(t)p(ﬁ(t)))iscontinuous and

(t) < f(t, p(t),r’(y(t))) +g (r p(t)p(ﬂ(t))) (5.2)

gain a function geBC(R, R) is called a lower solution of NFDE (1.1) on R, 1f the
mction t = g(t) — f (t,p(t),p(y(t))) +g (t,p(t}p(ﬁ(t))) is continuous and

it) 2f (t.p('t).p(y(t))) +g (t, p(t)z"(ﬂ(t))) (5.3)

efinition 5.3:A solutionxyof the NFDE (1 1) is said to be a maximal if any other x to
FDE (1. 1) one solution x(t) < xp(t) for all teR, Again the solution xy of the NFDE

1) 1s said to be minimal if xp (£) < x(t)for all teR,, where x is any soiutmn of the
DE (1. 1)on R.{.

o

efnmon S4(Caratheodry case): A function o(x) = o(y)Vx,y eRfor whwh x5
S nnlarl}a(x) 1s increasmg in x i1s increasing in x if o(x) < o(y) ¥ x.y&f? for Wthh
€ consider the following assumption’

) The funcuon (t x(t), x(y(t)))anfi g (t p(f)ﬂ(ﬂ(f)))
C(IR»Z R) almost everywherefor te‘ﬂ&+

)The cperamr Aand B are. ne
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yThe NFDE( 1) jas lower solution p and an upper gcj]vu«;‘-‘_ \’
{As)The NFDEAL %) 5 } ‘

(A,)The function & Ry = R defined by

17 (6.0 x(r@)] + o (& pOp(BW))|is mbesguge_

Remark 5.1: Assume that (A, — Ay) hold. Then

lg (t,p{t}p(ﬁ(t}))‘ < I(t)a.e. forall x€[p, ql.

i) =

Theorem 3.3: Suppose that the assumption (B, = (H4)ﬂnd0‘§1. ;
given in remark (5 1) then NFDE(1.1) has minimal and maximal S(} uti

Proof: let X = C(R, R) and we define an order relation by the (:(me
Clearly K is normal cone in X .Define two operators A and B on
k respectively. Then NFDE (1.1) is transformed in to an Oparatore,
. x.InBanach algebraX Noticethat A, B: [p,g] — Ksince K in X is n
bounded set in X Now it 15 shown that as the proof of theo
contradiction with a D contraction constant and B is completely cor
[p.q] Agin the the hypothesis(A4,) implies that A and B are non-di ras
see this. letx, ye[p, g]be such that x < y Then (4,).

_ L [Uexoxt®)]|
Ax(t) r(a)f (t—syi-a

/€y ®)
<y 4

(t — 9)1 @
= Ay(0) VieR,.
Similarly,
B0 = iy J, 2L X OB 0)
Ma))y (t=s)r-a —ds

1 ety
=D (Bt
v ), o)

= By(r) VieR,

’v;&,and Bare non. cje' ¢
. 3) fiﬁ”lp’“% that




i ‘f(t&a(t),f?(}*(t))l
5 'Ml“("c;}n.[ (t =~ _spiwa ;

g0V teR andxe[p, q]

Now we apply the theorem (5 2) to the operator Ax + Bx =
Las minmmal and maximal solution on IR,

% my:etd that ?«iﬂ?ﬁ{% iy
Fxample:

samplel: Consider the followmg nonlinear fractional differential equation

et x(t) = ‘(l}f'l(n —ett1) 4

(r“‘-)l'. 5

{ ,‘X’(l"‘*"ﬂ‘t”}‘j)

r()f e g5 (61)

here teR, and ae(0, 1) be a fixed number

olution: Here f: R, X R X R — R is defined by

(e.x(0, x(r(0)) = {x(e:)- ettt) ,%izf 1

X »d . ot+3 :
nd - g(t,x(t),x(y(t))) ol {x(co ettd) 'Otf: tl< 1

here v, B: R, — R, is defined by
(t) = tandp(t) =

t are continuous onR ..~ Hypothesis(H ) 1s satistied
) Now to prove that hypothesis (H3) is satisfied

f (& x(®), x(y(®)) — f (t,y(t),y(y(t)))l

x{e? —

R

ewl) I y(ez — e‘“’“’“)]
[(e? = e ) (x = y)|

(e? —et*Hi(x ~ )] | sk

learly |e? ~ et*1 | = e?v teR,

nce assumptions (H,) is hold. _
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‘ P oti)) ) e alet < gty € 2(et = 2110 m HlY)
Similarly @ (,f» (), () (r?)}) = e : : /

Now based theorem NEDE(L 1) we conclude that equation(l 1) has p,
Now AWANO & e

decreasing solution X.

Conclusion
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- Status of Fishes in the Majalga‘m ‘I)am Reservpir on Sindph.
“ ~ River, Godavari Basin in Maharashtra State, India

: Ingole Sitaram B. :
Shri Siddheshwar Mahavidyalaya Majalgaon, Dist Beed. M.S. India.
o - Email: s‘bingele@yah&p,mm‘

[ Abstract: Water covers more than 70% of 1?16" ﬁﬁﬂh? *fﬂffhi’f‘i The high specific heat of fusioh
| lent ket of evaporation. high surface tension, l{tgﬁ dﬁns:g{ x?qd ;::f)wmful :fa!vmt nature of
water plays a significant role in regulation of different aefzvxfzf:e.y in organism. The present
| inwm‘gﬂi;'m was carried out fo study the ﬂquatiﬂ‘wﬂg&mm animals with special reference to
| fish fauna of Majalgaon dam reservoir water*dz{nng f_k? year 201 &-2()[;.9 (June to May). The
= Majalgaon dam water is mainly used for drinking, :jrrtgatwn cmd ﬁskmg purposes and also
| establishes Hydroelectric Project on left canal from this 2.5 Mega/Hz power production. During
| the study period 11 species observed on different order and fam:ly,*b Order Cypriniformes,
| Ophiocephaliformes, cyprinsformes, Osteoglossiform, f‘i@(f(l’cem‘beiygjrmg,w g}‘,ﬁﬂn@m o5
| family. Cyprinidae belong to five species observed i.e., Labeorohita, Cyprinus carpeo,
| Catlacatla, silver carp. Cirrihina mrigal and other species belong to families Siluridae,
| Mastacembelidae, Notopteridae, Channidae and Bagridae. In the reservoir culture of the fish
| and production of Catlacatla. ‘
; Key Words: Majalgaon Dam, Catlacatla, Cyprinus carpio, Notopterus chital.

— e — —

Introduction: ,

~ India has a large network of river, canals, lakes and ponds, which contribute more than 30% of
the total fish production. Fish form one of the most important group of animals for man and have
received his attention from ancient time. Majority of our people suffer from hunger and
malnutrition. Fish is an excellent food for man and provides protein, fat and vitamin A and D,
which are essential for the health of man. Fish is also provided source of vitamin B, its food rich in
protein is specially preferred for containing essentially amino acid such as Lysine and methionine
abundantly required for formation of phospholecithine in gray matter of the brain unsaturated fat in
fish also reduce the risk of formation of high blood cholesterol. Phosphorus and several minerals are
also present in it. They have good test and easily digestible. Besides being a rich source of food,
fishery provides job opportunities also. By product of fishes i.e., fish manure, isinglass and several

ather productions of commerce. ‘ e :
~ Considerable studies on fish diversity from different fresh water bodies of Indiu have been

~ carried out during the last few decades Hamilton Buchanan (1822), Day (1878), Mishra (1962),
~Jayram (19R1) Thamus et al (1989), Talwar &Thingrah (1991), Menon (1992), Rao ctal (1999),
) ~ Sarkar and Banergee (2000), Mishra etal. (2003). There are over 19000 reservoirs in India.
~ Covering 3, 15,366 ha. And many more are under construction. (Suguman 2000) Reservoir Fishery

£

in India is also important from social economic point of view as it has the potential of providing
employment to about 2 million people (Khan Et.al.1999). According to sreenivasan (1993) the
~ Maharashtra is endowed with an area of 1,79,430 ha, Under reservoir and the state produces 516
 tones of fish of these areas the state fisheries corporation was operating in 6,272 ha. Of reservoir and
marketing the catches. .
~ The present investigation was under taken to study the aquatic vertebrate animals with
 reference to fishes from Majalgaon dam reservoir water. It is a second stage of Jayakwadi Project of
ar. It is irrigation project of Maharashtra \'Si;‘r\itﬁ. 1t is situated in the latitude 16°16 zfnd
multipurpose type like irrigation and power production and also fishing

csﬁecmdfrom the Eéjéﬁg&oﬁ dam reservoir with the help of fisherman during
ay 2019. The specimen were preserved in 10% formalin and 3ubsequm}ﬂ}f
Lagler (1956) Menon and Talwar (1972), Day (1878), Datta Munshi &

981) and Talwar &Jhingran (1991).
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Result and Discussion: : T arge number of dame
Fish as constitute economically a very important group of animals. A large nu f dams

and reservoir has been constructing during the recent year to provide wa!«i:r f?r jrix%gtnun andx power

: = By { se scope for fish culture for successful fish farming
production. These bodies of water offer immense scope - k has been carried out of
in dam and reservoir. Majalgaon dam reservoir is very productive more work has T ) s -]
fish fauna. The distribution of fish species is quite variable bccauz::p of gef)gmphxm ‘m(q :i_,e&i 0«‘%;?‘1
condition. The Eleven species of the fish fauna in this study belonging Fo four :ordc‘r and wi ‘fd‘mx zgs
are given in the table No. 2 among them order Cypriniformes was dominant \?ﬂth eight s et % be
followed by the Mastalimbeiitbmws, Osteoglossifomes, and Ophiocephalifomes eaf:h' &V}}h‘ one
Species. Valsangkar (1993) recorded 17 indigenous and 5 introduced fish species from Shivaji &fng‘ir
reservoir. Sakhare (2001) recorded 23 fish species belonging to 7 orders in Jawalgaon rcsg\rvo{r m
Solapur district. Pawar and Madlapure (2002) recorded 11 fish species belonging to Sorder in Sivur
dam. Ingole (2005) recorded 11 fish species occurrences in the during research work at Majalgaon
dam reservoir,

Fig No: 1 Majalgaon Project on GOOGLE MAP
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Table No. 1; Highlight of Majalgaon dam reservoir.

Name Majalgaon dam Jaikwadi project Stage — I
Type Multipurpose  (Irri gation and  Power
production)
River Sindphana
Basin Godavari
Location 2 Km. u/s of MajalgaonDist-Beed (M.S )
Year of start of Construction 1977
Year of completion o AR,
_Catchment mey 3840 Sq.Km.

|_AV. Rainfall in C.A. 800 mm.

Submerged area 7813 Ha.
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Table No. 2: Fish diversity from Majalgaon Dam reservoir

Class ~ Pisces . Family -3 — Siluridae =
Sub-class ~ Teleostomi ___Spcies ~ 8 — Wallago a T -
Order 1 - Cypriniformes . Order—2- = Mastaembeliformes |
Family 1 — Cyprinidae i Family 4 ~ Mastame cembelidae
Speices - 1 - CatlaCatla Species 9~ M. armatus =
___ Species 2 — Labeorohita Order 3 — Osteogloss T .
Species 3 ~ Cirrhina mrigal Family 5 - Notopteridae R
Species 4 — Cyprinus carpio Species — 10~ N. chital mens
Speices § ~ Silver carp Order 4 - Ophiocephaliformes =
Species 6 - Barbusticto Family 6 — Channidae
Family 2 - Bagridae Speices — 11 ~ ChannaStaitus
Species 7 — Mystusseenghala i

Mastacembelus armatus ”Labeo rohita

References.

] Datta Munsh: and Snvastava MP (1968)~Natura! history of fishes and systematic of fresh
water fishes of India. Narendra Publication House Dethi.
-DayF.(1944) - The fishes of India being a natural history of ihe Burma and Cylon. Fourth
Indian Reprint vol. I & II Jagmander Book Agency, New Delhi. -
Han B'F. (1822) - An account of fishes found in the river Ganga and it branches Edinburg
d Londo V}H+400pp plate 39.
gole S.B. (2005) - - Some aspect of Hydro bxoiogtcal'studies c)f Majalgaon. dam Dist. Beed
P ElThesxs,( TMU. Nanded(MS) -
1) -The freshwater fishes of Indxa Paklsfan, Burma and Shn[anka Hand
ngx I’Survay ofin lia No. 2, XII + 475 PP
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if the bones can be eaten. Fish is also a source of Vitami Py : ‘
preferred for containing essentially amino acid such :;nlj;si;;;zr;;};éﬁ (I))I‘O'tﬁm,bspecmlly
required for formation of phospholecithine in gray matter of the brain Unsart?:rr:;i Fn dantly
also reduce the risk of formation of high blood cholesterol. Body oil i-i*om fishise tat s ﬁslh
used in soap industries and tanning. Fish also yield fish meal. Fish manuré and seje:g&‘g i
product of commerce. For successful fish forming in dams and reservoirs, it is essent?ai tﬁr
make a detailed hydrological study of the water body. Suitable species th’at are stockled ig
dams are the major carps. These are capable of adjusting successfully to ecological condition
of the reservoir. The exotic carps also Thrives in man made lakes and is suitable species for
culture.

i Majalgaon dam in located at Majalgaon Dist. Beed (M.S.) onriver Sindphana. River
Sindphana s the main tributary of Godavari river on theright bank its origin in the Balaghat
range 40-50 km away from Majalgaon Dist. Beed (M.S.). On the river Sindphana the well-
- Jpwn Majalgaon Dam has been built near 2 km. U/S from Majalgaon city, Beed District in
Maharashtra state. Which fall under 16°168 N latitude and longitude 73° 26 E. It is a
multipurpose type of project like irrigation and power production (Hydro Electric Project). In
1977, dam construction started and the completed in the year 1987. The catchment area is
3840 sq. km. Majalgaon dam is a second stage of 'NathSagar' at river Godavari valley at
Paithan District, Aurangabad, Maharashtra. Majalgaon dam has a submerged area 7813
hectare and the length of Dam is 6488 meter. The reservoir is very productive. There are

several types of fresh water fishes present in the dam.

Fresh water fishes of Maharashtra
The Fresh water fish resource of Maharashtra constitutes 6 orders 25 families and

160 species. There are many species like Oriochromis, Grass carp, common carp, silver
carp, etc. that have been introduced in the inland water of Maharashtra. The entire region

lsz*mmdm 4 hasins viz, Narmada, Tapti, Gudavari and Krishna,

Result and Discussion:

. Fish as constitute economically a very important group of animals. Alarge nmnber of
and reservoir has been constructing during the recent year to provide water for irrigation
rer production. Thesebodies of water offer immense scope for fish culture for successful

Maiﬂlgaﬂn dam rescr?oir is very productive more work has been .carﬁed out of ﬁ:;ll
The distribution of fish species is quite variable because of geographical and geologi

. ' ing to four order and six
was dominant with ei ght

, glvmm the table No. 2 among them order Cypriniformes

be followed by the Mastalimbeliformes, Osteoglossifomes, and Opt}iot:exélzlgm
one species. Valsangkar (1993) recorded 17 indigenous and 5 introduc :
’ (2001)recorded 23 fish species belonging to

 from ShivajiSagar reservoir. Sakhare
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orders in Jawalgaon reservoir in Solapur district. Pawar and Madlapure (2002) recorgeq 1}:

fish species belonging to Sorder in sivur dam. Ingole (2005) recorded 11 fish species 0CCUrTen, —

in the during research work at Majalgaon dam reservoir.
odavari River basin =

Gﬁdﬁ ?gxfi G‘;davari Riveris amajor waterway in central India, originating in the Weg,,
Ghats and flowing eastwardly across the Deccan Plateau between the states of Maharaghy;,
and Andhra Pradesh, then crossing the latter state and turning to flow in a southeast directic,,
until it empties into the Bay of Bengal thmugh.two mou@. Its tributaries include Indrayy;
River, Manjira River, Sindhaphana,Bindusara River, Sabari River etc. @ﬁwugh the river arige,

only 80 kilometres from the Arabian Sea, it flows 1,465 km to empty into the Bay of Bengy|
Just above Rajahmundry there is a dam that provides water for irrigation.

Below Rajahmundry, the river divides into two streams that widen into a large riy,,
delta which has an extensive navigable irrigation-canal system, Dowles.:waram Barrage th,
links the region to the Krishna River delta to the sout west. Thelndrawati, the Waingangy .

Wardha, the Pench, the Kanhan and Pengangarivers, discharge an enormous volume of waer
into the Godavari system. The Godavari River has a drainage area of 313,000 km? in seve;
states- Maharastra, Andhra Pradesh, Karnataka, Madhya Pradesh, Chattisgarh and Orissy,
tudy area of Majalgaon Dam reservoir , -
~ Hencethepresent work is an attempt to accumulate information pertaining to variou
sect of hydrobiology of standing water bodies from this part of peninsular India. The preser;
stigation has been carried out on 'Majalgaon Dam’ located on river Sindphana (Godavar
ear 2 Km. U/s from Majalgaon city (Taluka place) of Beed districts in Maharashtr:
hich falls 16° 16 N latitude and longitude 73° 26 E.
multipurpose type like irrigation and power production (Hydro Electric Project)
these ‘Majalgaon Dam' was selected for the limnology studies. T
1w mvgsﬂgme some of the important physical and chemical parameter
and fauna of the reservoir. Similarly by studying the phytoplankton an¢
ively to find out what type of exotic fishes can be introduced in the
ze the water body successfully for fish production.

collected from the selected sites with the help of fisherm
fferent types of craft, gears and nets and after noting o
served in 4 % formalin, seasonal collection We©
, the period of research work. é
foridentification of specimen up to spec'®
(1971), Agarwal (1994), Jhingran (198
Wﬁredonebyfuﬂﬂmng the proforma giver "
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~ RESULT & DISCUSSION
‘ Physico-Chemical parameters and Biological Characteristi fadhe i s
Fauna Lake _reservoirs and pond constitute aglgreat sxfﬁ lfxfli?;:iBt‘:zgw?mﬁ’y ofo§ 1
Productivity of pond and reservoirs depends upon the quality of wéter and so‘lng:ze% (;.n w0
light ism;ponsible for the production and distribution of planktons. Vm‘iatinni .fT s
has an important influence an all the organisms including fishes. The oxygen mgtm:mm
reduced with the rise in Temperature. pH of reservoir water may be alkali ;ge agidigi))f: mﬁ
and is an important environmental factor influencing the species and metaboli%m ofall animﬁals
and plants inhabiting it. pH of reservoir water having 6.5t0 9.0 is most suitable for culture
Dissolved oxygenis most for the animals and plants lifein a pond, on cloudy day photosynthesxs
‘is'reduwd and causes oxygen deficiency at night is fatal to the fish. A balance of éxygen
content ismaintained is the reservoir water through plants and all animals consumeoxygen
during respiration. Oxygen deficiency of reservoir causes migration,attack of parasites ,fungal

“)diseases and death due to suffocation

| Table No.1.
Fluctuation range of Physico-chemical Parameters on Majalgaon dam reservoir
| during 2017-2018
Min.
Max. Site-S1 | Site-S2 | Site-S3 | Site-S4
Min. 23.1 24.0 23.5 241
Max 30.0 29.9 292 31.0
Min. 74 7.3 7.4 75
Max 8.5 8.5 8.4 8.9
Min. 220 222 237 221
Max 311 399 381 402
Min. 4.2 3.0 4.0 49
Max 10.1 10.2 10.3 10.3
Min. 95 98 95 %4
Max 147 191 155 141
Min. 59 150 51 33
Max 90 77 89 79
Min. 4.86 6.56 8.01 8.74
Max 18.2 19.1 17.9 17.4
fauna on Majalgaon dam reservoir :
The local fish fauna are abundance and distribution of Majalgaon Dam reservoir are
’ 6. Wallagoattu

hita 2.Cirrhinamrigal 3 Catlacatla 4.Cyprinuscarpio 5.Silver carp
arbusticto 10. Channa 11. Mystusseenghala

ystacenbelusarmatus 8. Notopteruschital 9..B eng!
roplus suratensi 13.Belon concila 14.Chela 15.Tilapia mosambica 16.Rohtee alfrediana

Hydrobiological study and features of the fisheri
tained ecosystem is described. Alikhuni (1 957)

es of Majalgaon Dam rwcw?ir ofits
+1ted that the water alkalinity over

are called as productive water body.
e 21
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Tab!e No. 2~ Hi 'hlight of Maj algnon dam reservoir and fish fa\mg , i

TMaj al” on dam Jankwadi project Stage — I
Multipurpose (Irrig twu and Power mﬁuctmn
| Sindphana . .
| Godavari - -
2 Km. uls ufMa alg aoant-Beed LS.)
11977 .
| 1987 .
| 3840 Sq Km. '
| 800 mm.,
| 7813 Ha.

, “,Famﬂy -3 Silundaa -
| Spcies — »8\ “‘--’Wafs'agaaftu
Order—2-M staembel:fames‘
Family 4 — Ma ,,,‘ameaembakdae
- ;,Spec:es 9- M. armatus
1 Order3 Gsteogloss:foms

Specws _10 N chttal

Order 4 — Opmocephakfarmes v
| Family 6 - Channidae '
, Spelces 11 ' Channasra:tus
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g; Months ;atal Fish Catches Kg/Year
1t 009-2010 | 2010-
7| August 16040 3471;311 2011-2012
[z ] septomber 9300.00 | 289500 366100
T gct ;e 4825.00 2014.00 3781 ’£
4. ovember 3848.00 1420.50 449350
[5| Decomber 288850 | 2761.00 4127.75
8 | January 1903.00 2405.00 5223.00
= | February 2173.00 2021.50 7099.00
[8._[March 1862.75 | 3557.00 722025
t—, 5 [ Aori 6334.00 2527.50 2080.75
[0 [May 2722.50 8750.00 5736.25
 [11 [ June 6462.50 14754.00 10621.50
. 12 | July 6260.50 12489.50 10498.00
: Total 51983.5 59066.75 71285.75

BIOLOGICAL CHARACTERISTICS (PLANKTON STUDIES)

o Nearly 40 % of the plankton communities lives at adepth of 1-5 meters. The population
being densest ata depth of 7-8 meters.Phytoplankton is an important component of aquatic
flora and playkeyrolein maintaining proper equilibrium of aquatic ecosystem between abiotic
and biotic component of aquatic ecosystem. They serveas food for fishes directly or indirectly

and are the primary producer of phytoplankton aquatic ecosystem.

Zooplankton is an important component of secondary production in an aquatic system.

They are animportant food source of higher organisms including fishes. The quantitative analysis
of zooplankton do not only reflect energy transfer in the system but it also certainly provides
the information about the happening in the food cycle.

MARKETING OFFISH

\ Fisherman themselves catch the fishes and sold them at distance market at Aurangabad,
Hyderabad, Mumbai, Gulbarga, Nizamabad. They alsosold fishes at local market Majalgaon.

Nitrud, Talkhed, Patrud , Takarwan, Rajegaon, Dharur, Wadswani, Telgaon, Georai, Parli Beed

and Pathri. Fishes, after assembling, were sold to the merchant and send them to distance

While transporting fishes, fishes are packed with ice in bamboo boxes.
Manik Shah Fish Business Co-operative Society BhatwadgaonTq.M3) algaon Dist.
State Maharashtra.
Registration - 15 Dec. 1987. 2. Registration No.
otal no. of member - 41.

Economic Condition of Fisherman 1 developmento fiho fishery

e most important factor that influence the utilizatio ;
n i .. This caused them t0 depen
ition of the fisherman oot o

os in the socio-economic cond s
ile man for the marketing of their producer MM/

23
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profit goes in the pocket of middleman. The fisherman of this society are belong *-ON

such as, Bhoai - 90 % Fisherman & Muslims - 10 9% fisherman of the fisherman d oty 2
their own net, for it they depend upon the other fisherman and in return they giye , g(}vﬁ*-g
portion of their income as hire ofthe :

net. The net income of the fisherman is insufficien; o ;)q
maintenance and of his family. iy

Future Scope For Development

f Fisheries of Majalgaon Dam Reservoir
Adequate stocking of fish seed is necessary. They were stocked C. Mrigy ]
Cyprinuscarpio. If fish seed of Ciprous, Rohu, Mrigal and Catlacaﬂa‘xs stocked then jt “f%;}
increase the production.Marketing should be done through the co-operative society only ing,, |
marketing through agents.Illegal fishing should be prevented.Mixed fish culture shoy4
adopted such as culture of Indian major carps and exotic carps to increase prcductimkmw
of predatory fishes is necessary.Fisherman should be educated for the development of reserve;,
~ Suggestions for Improvement of Fisheries and Socio-economic Condition ofyy,
Fisherman The fisherman community should be tread in modern methods of fish culture 3I;i
) fishing, so that production can be increased of the reservoir.Thewell equipped fish s
production center highly progressively of fish seed production.They should be a constant o
storage plant to keep the fishes for sell in different seasons.Fisherman should be provided wi:
educational and health facilities, so that their children can be learnt and heath of fishermga:
should be normal. Fisherman should be educated so that they can leave away their addiction
Tlegal fishing should be stopped, so that loss of fish can be checked.
~ Conclusion ,
- Productivity of reservoir is depending on physico chemical parameters &biologic:
ct. Maintain socio-economic condition and Management of reservoir etc.

8. C. (1994)'A handbook of fish farming' Narendra Publishing House, Dell:

ish culturc in India' Form Bull. India Coun.Agrifs. '

rancis (1971) 'The fishes of India' Vol.1& Vol. II.
nV. G (1982) Fish and fisheries of India’ Hindustan publishing corporati”
dia, PP 54, 86, 167,261, 283, 292.
H,, GassT. E., Petty John W. A. and Demarre J. (1956) 'Domestic W
McGraw Hill Book Co. New. York.
and Srivastava M.P. (1968)-Natural history of fishes and systemé®*

s of India.Narendra Publication House Delhi.
__ Thefishes of India being a natural history of the Burm® :
ian Reprint vol.1& I1 Jagmander Book Agency, New Delhi
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2 3R U Ryl & o @S T R s 9w
T e T IHST & ST ol SAH T P
el <11 Ut g W gEr ¥ 9% ST feedt
a6t B A R T wer? sfaerw TaE §
oSt =it forehh &t 9= = Tt =& W@
et o UEt Jawr 7, ST T # oud F R
TH H BT AT F N T8 Ft oSt
Rt # ®, I Ta€RoT i 9% ¥ o @
afer et O T 9@t Fr & a9—gufy iR
THT % 3PS 7| THRST ST =afer AT i
T F T © Rt 3§ IR W qr fewr
it B U Ry ST sTRoNT o ST
et I ST ® — S oft oA F fmar ®,
Rt 30 @ &t )1 forTae, cong o gt
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7 1 RS 7 3= n fear 911 7 39 ag
FIE A A, T P ITH TS YT e
HEH Tt ST T o471 ¥ TS w® T
FFPSMT R T & T Ay = o=
forraes, < 3 @t fFeT 91 Y o9y IR
P TH FH F SR TS & S T 3R qHrER
T — “EE P A R o P ) E
B I BT e — & % ¥ faEe)
ST GARATI FH—FWR 3T ST T IR 1y

Fel W AYAHAT, STHRPETE Fephy
3R USfiere ¥ gaR 2 I AT 93T oy
T {11 321 it ITe W gAR 297 H RA—sfafeT
T —TsTHIfas  sTaqeay, afigaEr,
STfare, 9ivee Tgae, RsT e #:r
HEY dedt ST ©E 81 38T Y97 T 87 a9
FHERT W TSR ST 3R 37 9aeR=it 5
T eIl & AAd ¥ AW ST 9%
TESH T T fRAT fiet sadt et see
SSTST it 3T Fe & JeaT ¥ THH gaerelt
N IURT N A 37 81 39T THT T =g
FEHl & A H SUMREE W gl
T & wga e @1 et ot #r T
W ST 9Rd TF ¢ ®Y ¥ ar & gy 8
TG GHY H &Yl o FIT T S Shan
B g ©, AET Ao 98 O ¥ T o g9
€1 TR B 91 € 20 ¥ & 98 & @, fik,
SEAH, TE—EaR e | ok ¥ T =hist Snt
F TE—TH F T g 9% W e g @
THE qRd ST gUSAT B T 3T ¥ o )
ST HWEHRT ol sgrar 3 & fou 9w @ @
< SH— F ST 84T & — “T&T = e
%—mmwwwaﬂt
‘Y Sm@t a1 =t @it 3@ =gaer ik
R & T fFar mr ?, =it et &
ga@ 3R M & ST 3aT 997 IR 3K s
It gfsT iR wisT R0 &

T STl SR ITHHETEl TH FT
ﬁ%%%@%wmﬁ@ﬁaﬁz
¥ & U W@ emam deR w2 =W
AYAF TAST F FaY T E¥vEr § e
R W Ghardt =aeer § g9 ik sge
THIST T IS AEe el & ST 81 79 T
3R 7SI A% wlvor & 5T @ o § sk e
I T I B SR YT Y AT
ST &9 ST & — “9€t 9% oTeHt € s
foT TOR R # G & Fo2 AR 5T ® F
T IRy & gl # Rt 9 feaew 39
T ¥ AW g AT weReRE % SR
T SER ST © & S fres v §f Ry At
F WS Y I TN FQA | TGS FT A
fea e  fF Jum wed ok it & m
I meEiia R ¥ Aee—fiee
AT 37 Ry F FHHwga F e STe—sTe
S =& wrSd H A 9 T g aes
Fudt 3R R Rer—godr S9x 39 et
F die W A A fsaw = A3 St =T
T A A Gos w6 Hee e
AR o€ FoTEI—T gRue I G R wH
BHE A1 9 WY R0 B AT A 9RT F
TI—-3UMEIEE FT ATHET B3| 3§ 99
SUMEAREE % AT ¥ € qf ofEr 3 T
¥ 9RT TR 7@ e Ioo T K 7% 9
AR W 9@ g v =T T e oear o
T e A 3 ¢ 9o T oEE § oW
I = <ot B e S ) e 4t
TG & 9RT fve & go a2 9o ) =g
ISR H AHSTh—T e 9edt #F P Frd
TR T ST W HHT STUY @i T Ty
f&T A7 = % smre =t € ok 3 qer
AT F R T AT @ R W
TE=HT SR © 3R 39 Hfite W T & A
SHD T { AFEdT R GIfrar 1@ ww &
TS B ST B ST B AR F X e e
TS €, Rich & O see e # ok st gmT
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F W TR e K ¢ B 3ag st ¥
g E YR 90 ¥ wga fFar € —eud
Sl A WRAl, $9d SO AT FHR, TEY
ST 7T A9 Y, T SO S99 7
THY ST A9 9efl, SEE SO A9 A A
R fEErd S gdme F ot ¥, gt s ar
foRT aTerem TSGR gaent ot 3% FHeem
T e R 9an s osTedt Y iwdt 9 &
ST ekl # GSft, T 3R qees i gt
TR I 7O AEAT § W wer o1, T
=g gu STSIEr! 7ot g Quumsdt @ ST
STH 211 19 | SEEr B 5 get W g
=R SR e T A WS 5o oft 8
TeR S 9 SN B fBTR, TR T R, T
FIE X, AT YHE® JRW &, T 7o e 2,
T %S oFITH, T BB N ¥, T F U4,
@R, 94T IR HiS 1 ¢

39 EHT, AR 3T T Sy ik off
THH S ST 3 Rgiar ) =raT are a0 9,
TR THST H Gl Aot 91 oSt @ ariE
# AR 1 ST 378 @ ¥ BT §, SO9
A 1egar & €1 ghar R T @ 9T @
Y|, YHEHIOT I IerTT ® T
did ¥ 999 9RIR o FET =T 9 3R]
ST FT A ST S[ST a1, Wt gRR9fy i
IR ArET AT R P TecaThiEl safke sieg
STHR o o UeT &t Rt sgefid T Jmear
B A FAS g TS| ST e AW e B
fou foege @t 78 3o wfowmef & 3 & a&
S FHAT § S it widee 98 ST
SR €, 7%, $AMER SR Feadt Snt & fou
ar ISTT—A3T eI e ot W A o S
T — O A S YHSSHOT o @I L, g%
3E & fou ¥ S favg soR 3 RE g
AR, UK, TR, TIUHT AT I
H—3THW 3R 3TST S, Sy I o
= ST =18 A7 U5 FihedaT S SN w9

3R HeA TR, Of 41 e T9g a2 12 u
! Fifdehg I STae fear — Ry o1 © us
AF T ffoe IR o1 et 1 RS
%,Wﬁmaﬁtﬁﬁg'%aﬁzmmsﬂgw
et Su®, S a1 fAgm 3 T sEeT &
TR BT T ST 2w &, I 57 o, 9%
Rt ot forelt =, et Ter ar e
F TSI AT T3S 217°R

3T YRR Ht 39 oo ¥ g =9
W B ST ® & o9 A amiRes wEwT T8t
@ a9 gel % wufar § ofk ufldr o
TR I 9 TG & S ae—a® B
fGreH o @M A1 gEa 81 Teatta S
ISRt Ty H ST TaEs oI oy
H TIR WA €, 3% q 99 TH STHIET 3R
ferefaargel Siaft s o1 et & fear T
81 & 3 9o 91 T oToIe iR R e
AR A E TE afew SR—oi wey ik
FE T ot T T B gE ¥ O et ot
FHT W ST & fFar ST GFar — ‘98 98
SR YAF wHE ? SS9 SRor wey i
ASILT S’ AT I @M ¢ iR g SR gy’ B
fou g1 fres wt & ot A far =
IAST b, ST B S W e "z T
B1” %o

39 YR ITF THRNT T T Feiagr
® HEAH ¥ UF TWE ST SUHREEE GEH
& HIIE T THIYT SIST 6 5 TEH 7 7
T W IS 9IS YWT FT TS & Gefieh o
T fhar) Tee wRa B sem ¥ sem
YHRT H Fear R ey & IR g9
3ot € R TSI 59T O1e S1E off wemet
ST HeAd 3R $AMed ¥ Sftae sadia &9 #it
IR FAT 8, T G Gshard wikear X
TISUT W T IR st SiSiurg Fr wire
W%WWWWW
f¥ & TSM S7ar ST @ R
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<t ®ur it ¥ fif
foa faust

W ATST TSH g3
& fovrT ugg,

qele — Ao, Seor — dfis

Aciciclclelclciclolok—

Y&EAEAT - —

fea’ faast = g & fou <foq’
g ¥ GI9 TS URRE BT S(Evas R
STeIR. T ar efosar g0 fofaa oty o &
fra Tifeea AFa B <fSa’ v @ oeTd ©,
g S g9 ST AT W Sfed difee
THE F uF T fqust S ger & e
ey fopn fomm woof RS aifeea = gwgmm
T ST BT | IR araifSTheaesr & g
T efea’ grEamTae] sawr & e arger
W W & FROT vEIfSAr F NGO, €T
ISR STHAAr & R o1@ant aif Sfeu
foFaT ST ®1 ST 90T Saeer FHITER T 8
SFIGER & TR A JEEEsh ST et sfat
Fr RFrer g g =™ @ SfEdeET uer
AR # g IRFar AT & Wi
AYFF Fe H YA 79 SPRUT & 9y
farf #F guaenr # IR U o &
STHE BT 39 G< H T IR o 1eggaar
TS FURTASTEHMEAr T R F ¥ TS THART

T S it T —aEsT gER & wae e
T IR AT §S, AAT T q4r o
e st S 2fSd o i favfaar X
IR’ H TR Fgo< fFar IR myFw
fea famel 3 sk & Tt = = H o &
f&d ‘s wRadt’ | a0 Rar AR dwdt
Il & ST & owen # AR v
IR & ity & efSa—famst digar ¥ 3w
fET—famet 1 T TUSt Wit g,
qgUa< =, IS, FS A SAeH, 99T,
g dffies # +ft fedr s A gk & =)
g S o S H oMW ueprer aneHifs,
FAG T, SToqHaR YRAT S 3T efosa
Tt ¥ afd afecr # RN Rufy ik
AETIHAHT N W@fehd F g4 wfquifead
P @ & <fodi & s fodis sfeT
foar ™ it afea ok 1 =l W)
fed a1 gaol gRIfew T3 2feq g gifeca
H 9 fed Wk AR W dAR TEF R
Sehlgle § Qur TR TRyl ar <& @&
e ®, AT 1 TE 9% =R SE=ar fuer
1 ' 2fea wieeT FA T ST FIT T -+
HAIER— St & W fSar & B3 fs@r s
® gifecaefsa—afes ©1°g

a8 U8 TH 9% U1 T =Ry fF,
foa Tt & g | TS @er 78—
Us g Sfodar s Fafy swfa ok @
afed wifec AFar ®, 9% SUH S@H waot
g T B2 TP Fula g Suw Sfear
T fear & A foRaa afecg = & <foa
gifecy it T T T T TRAFR 1 A=A
? % Tauit g/ S ggrdeT € 7€ T e
THIOTH STTRT I o8 Y A= X gl
2?7 Heew AR @ s ® e
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qifec afosdr 1 € &1 WehdT & 341 S S
IR YTl SfeT 9T ® 9% Seqdr it
g% T GESTHR ART g qUrf SR ST
SN & & g

Tt afesd Tifeeasr Jsie #r g
Tt & =X H SHT T8 T8 9d T4
TR 7T © O Yueie 3 ft ot efea s
FI dieRlt #r T8 Yo T fea e &
3T W YHIT SIS I Slo STAYHIYT Feq
it © ST 3% 7Y AT 3R 9907 Farest
F foes o & 53 WRa w1 1B 1=
gEE R WEE & ST & waer a1 &)
gy, WEF, S, W 37T ¥ favag
Ft IT aEife Qe @ faer i) gof
LT, ST SFae Wied 37 THH W9nes
et & fay Y S TRE T S STHEE,
T SR STHEHIGAT H STHF AT GuE
B3 AU SEF SlowRa fed—afe
F o WX fog 9 W muRa qouwrsT,
wfedt TR faemd & faeg arTa g9 foey § —
“efesq Wity Fae WaeR ar wfaeiy a9 @
AT FaG TER ANY T OE, 9F ST Fo
e 3R PV § T ga Affa & 53 g8 o
TRl ¥ AR B 9% gk R 9 w
ARG TeawsTl, wfedl iR e ¥ § oiR
3 ST & faes P 3% 1g <fod, I
3R YT 9 [WH AE, AGER & g
o F fodt Sear = wW—gw wRew R 9w
Fer 3fa B & TR’ & <fea it =
ge ¥ iR Syt fafdrear s

Tfea Tifeey o foar =8 &S Tt
¥ o & a & g v R uke #
fSa—famyl Tewe ¥ 9faa eT=ied & Y
ST TAT IT| ST ST Hehlofar 379 =R

W Uge T A FAEaet @ SRR 3W ) AEE
AT H UF € TWdeE & ¥ & are
ARAT T o ST FeekaT F gose
FE & B ST I M 9¢ I 37 Ay sy
T o 9, 2R STO™R & e f&ar a1
sOfed I et o W fig FaRT F
T TRE, weR R Term I Oat 3 <far
H ST o Ta< Wits W=l ¥ e fomar
2

fSd STF THEGN, A R ST
IS & fou fom ® 2 /< ey ¥
Ifsdl & SaT ¥ I R #r 3o §
Y Y= FEE STAr o) efed ShET o
I JE< F FE FRAr €1 B werar §
afodr F R T 3SR T ) Ty
T UF e ¥ WOH YR # wear 7
Iea—uweT ®, Safe fBda v & weifar
fea Sftam O gfa €1 Y= 9 FRifar
# Sfoa uF g Sfa et w7 §
AT | 3T T AT Bl SfSa—ved F
IR I F Pelar 7 & ¥R & afed
U €1 TH F S SIRIT S ARt § T
T T SR T ST ST IR IR 71 et
BT I F IR FEAT O T
W H TH | G H T e Al &
GREAT TRIVERE ARl & WFR K IH
g ofedt ¥ I o W W Yoy
% F @Wifas 59 T o 81 aa
& @ W ARl ¥ favarm & S
TS TG fAodt 87 39 gofa @ sgewr
I AT ISR SRt ®1 AR wr gRaar dfee
¥ g & 57 S90—gus ufly St 2 ud
% Shar gRaar #it e =g € iR sus 32
H T T T AE Ferl R fedr
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SHEEIAT, AT TS Sfedl & 0T & IEh
F SRST o ANTFT FAT T SR H
FRIT FerFt H JRvEe sawr § efesdar &
LIS & I F BE0T ® g & =foa aar
I <2 ot T ® STeT 3% wRE 9 WS
Qo @ RGR BT USar ®1 W Geer @
3Tt 39 I 7 AT 39 T IR TSRy i 9
I F At R T H ARG @ TN gt
ftsd St & =R O IREEE SRIT e §1 Tt
g St O ff 7 90 AoER 99 €1 S U
B9 € Aol | AT wet ©) e A # §
T 91 B! ¥ ¥ T 3 B | °H TSI—T
faeon 7 6 &7 39 €, 80 3 &1 = g
7 St € A Wl Tt & T o §1 S
TaH BT W G ST S 8, W TS
TE & 89 3 B

‘™ W W wert ° e St Y W)
TSl Ft YT U UGS & Wk H Bl Sfed
qSH H HE0 gard FT TET FHAr § S
IR 9T T ¥ WA THR AT §, Fifh
a8 gaull it TSt THS gH ©1 39 Fert
T IR <fodr # SragEiedr TfveTad g8 R
SHiER # 9T oG W At W T
IS BT ®, W 9T 81 W I H Wil ey
FHN BT P FRUT ST T Y F 9 3T Har
A ST TR FHEAT @@ R Y= A
FHYR’ A 3T # efedr & Afer—yeer
F T T ®1 F <fodl & Ui Se—ure @
A GETST F AEG FC Sfear 7 s S
FHET Ted T IoH R T fFar fx afoa
A IFRT & U STEw e FHIE H
. YIIEAR Fed §— “FIT g TR F R A
T W Ser S 3T 7 ?
T 0T ¥ T I Jar S W, W GH
TS o TR JHST § s ©™HE TE gq

A B gER & IR TS @I T, |
3T | g9 A 7 €T S g | Ut ot
U TN T & Ryar AR wEf o g 82
FIT g7 T s Wifq afae iR Sfed v w
IR & ? s

Sfed At &1 URY 2%¢o & e
SCHFAT SET T Tl FAFR TSI Ied
foemm sfod wiftcasr sTHYweT arcHifs
i A AP ST T FE ST H T’
# gy forar e gool wrdig ot &
ST T IAT | STHASIS TR T =t 9gd
Mures” & GmIfSTeh fouwar & qrg gae Fr
s Ifiaw & B3 Tl =fed T it
fafra &1 T AFer ® 6 efea off) gas
% JMYUT 3TR TH T HROT GAST Ml srawr
2 g e wiften # sfoa =t @t
e O I Afart w1 AW Seowa B
H H TR, SIS, DR, ‘A w S,
ST, ‘A @ F T gE, g, TR
AR’ omfe weifal =fea Staw g=df ¥
gty €137 Feiar 7§ efed oaif & gty
IRy ged: o w4t § ST gu €1 wwer |8
ST IR GHIST it STHAETA ¥ SRR 2
TS T RETE AT ¥ 1 S g S oGSt
T & YT STERIRT o =Tea &l ©, fg
YN SABHI T & BT & 5 ofad: T2
qugiar 1 f¥avmEr & Jodr §1 9T I8 S
7o 79 Al we fedl & fod geST e
q WY e 1

AT FeHeR | ST AraRarn, AfFar
g, ST FRAT, PST amEe e i

s Printing Area :Interdisciplinary Multilingual Refereed Journal r



Impact
Factor

ISSN: 2394 5303, 7.891(1U1F)

dtinting gftced®

Peer-Reviewed Internatlonal Journal

Augl‘lst 2021 0329
Special Issue

W far Sar #1 6 g7 TR wert ¥ iR
et it sTHEEr R T af § g
TIRAR fEq B F A B W ¥ PRY g
fofT forar T ?)1 39 FRrt ¥ <feq o @
g =1 91 9RT R S |5 9 9’y 9
R foq oRy A F ofeT B $ e
Y F AE W S ST g FAET g 2
TR et 7 A # TR i yew
TS e A TAreit 1 Hfeda Ter e
& T 39 Ferl F hS I ST Aed 5y
ST I SARAN FaT R gom &, ‘ar &
3T SN & & W 9 & 797 sRemw=ar w
SIR o7 T gRAT IO F ¥ TiewnEt sy
TSR g&, ST 8AR a—arereit & S 92 o1y
Sifer R 8 ™ )
ST KT 3T AT © R ' wRe gt F ety
AL B SR ©

e . —

A TH FE m%ﬁsmﬁrﬁ
STfaaTe. it JHET w1 § 1 W SISt e
Ten 7 19 - T@aniarey armie dou-) <)
IeST I wFART §1 9Rat ¥ wwor @5
Risme cftmer oo wudea & | de oY TEeA
HHA o G & U G | ST gH9fy
T 5 F T Ye—wrg 99 fRar O gEe &
Yerd FF ? TS SfSq Tifeed weEsTr
3R ¢ W ¥ AT F Wit it @ gaemeit
AT BN GG T R T 9y
Soaoe | TEH o 79 & o gt
R —

sﬁwm%wmﬁﬁaﬁ
T § for aRefta grmfSrer sgaer & = qof
T — TR, GFE, 9vT uE v g Ha0f
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Abstract: A solvent free and environmentally green synthesis using scientific microwave method of novel ligand derived from 2-
amino-5,6-dimethyl benzimidazole witlh: 2-bromo Isophthalaldehyde. Metal complexes were derived from nitrate of Mn(1l) and
" chlorides Ag(), Co(1l), Ni(ll), Cu(ll), Zn(Il), Cd(Il), Fe(Ill) salts with novel ligand. At the end of the reaction all metal
complexes show fine color. By TLC and melting point of each complex was confirming the formation of metal complex.
Characterization of novel ligand carried out by elemental analysis, IR spectroscopy, IHNMR spectroscopy, LCMS and
characterization of metal complexes carried out by IR spectroscopy, UV spectroscopy and TGA. The novel ligand and its all
metal complexes show antibacterial activity against E-Coli, S.Aureus and S.Typhi.

Keywords: Solvent free, Green Synthesis, 2-amino-5,6-dimethyl benzimidazole, 2-bromo Isophthalaldehyde, Antibacterial
activity.

L INTRODUCTION

Solvent free, green and eco-fiiendly view of synthesis is increasing in chemistry. Now a day, use of scientific microwave for
synthesis is becoming popular. This is the solvent free or less solvent synthesis. It helps to reduce pollution, gives better yield and
reduces cost. Simple reaction conditions and important is time saving [1-3]. Synthesis using microwave irradiation technique is
environmentally very safe and etfective {4-5]. The compound containing Azomethine/Imine (C=N) group are known as Schiff base
ligand [6]. The products of ketone or aldehyde with primary amine are generally known as Schiff base [7]. They are biologically
very active compounds, having biological activities like antibacterial [8], antimicrobial [9], anticancer [10], plant growth inhibitors

[11] and so on.

. 11 EXPERIMENTAL SECTION
All the chemicals used in this work were of analytical grade. 2-amino-5,6-dimethyl benzimidazole and 2-bromo Isophthalaldehyde
form Sigma Aldrich and metal nitrates and chlorides from loba chem and MERCK. The novel ligand synthesized in scientific
microwave oven. Metal complexes were synthesized by reacting novel ligand with metal salts in scientific microwave oven.

A. Material and Method
All the starting chemicals are of analytical grade. 2-amino-3,6-dimethyl benzimidazole and 2-bromo Isophthalaldehyde were

purchased from Sigma Aldrich and metal salts from Loba chem and MERCK. The novel Schiff base ligand was synthesized by
using scientific microwave oven: Syntheses of metal complexes were performed by reacting Schiff base ligand with metal salts in

scientific microwave oven.

B. Techniques
Synthesis was performing in microwave extraction system in scientific microwave oven. Melting points were measured on digital

melting point apparatus. The electronic absorption spectra were recorded in the wavelength range 200 to 400 nm using UV
spectrophotometer. IR spectra were analyses on Shimadzu Dr 8031. The 'HNMR spectra was analyse in DMSO D6 on Brakers 400
MHz instrument. The mass spectrum was recorded by LCMS spectrophotometer. The TGA were carried out in dynamic nitrogen
atmosphere (30ml/min) with heating rate of 10°C/min using Shimadzu TGA 50H thermal analyser. TLC analysis performs on pre

coated aluminium plates.
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C.  Preparation of Novel Ligand

The novel Schiff base ligand was prepared by the reaction between 2-amino-5,6-dimethyl benzimidazole (0.63 gm.) and 2-bromo
Isophthalaldehyde (0.38 gm.) under solvent free condition in scientific microwave oven about 15 min. The irradiated product after
cooling at room temperature washed with dry ether. The yield obtained was 0.84 gm. And melting point was 256°C. The purity of
the product confirm by TLC.

N
N
H

2-amino-5,6-dimethyl benzimidazole 2-bromo ]sophthala]dehyde

1) Reaction

15 min.

Br
N?\@/\N
HN”( \>—NH
\N N/

+ 2H20

(Z)-N-((2-bromo-3-((Z)-(5,6-dimethyl-1/H-benzo[d]imidazol-2-
ylimino)methyl)phenyl)methylene)-5,6-dimethyl-1//-benzo[d]imidazol-2-amine

D. Preparation of Metal Complexes

The metal complexes were synthesized under solvent free condition by irradiating metal nitrate or metal chloride with the required
amount of the ligand. The reaction mixture was irradiated in microwave oven. The products were washed with dry ether, filter and
dried at room temperature. The metal salts used were MnCl,, Fe(NO3);.9H,0, Co(NOs), .6H20, Ni(NOs), .6H-0, Cu(NOs), .3H,0,
Zn(NOs); .6H,0, Cd(NO3), .4H,0 and AgNO;

I11. RESULT AND DISSCUSION
All metal complexes and novel ligand are colored, solid and stable at room temperature. They possess sharp melting point. The
complexes are insoluble in common organic solvents but soluble in DMF and DMSO.

A.  Physical Properties
_Physical properties of the novel ligand and metal complexes summarized in Table 1

Table |
Sr. No Molecular formula Color Melting point Time Yield %
(‘)
1 C26H23NeBr Yellow 256 15 min 83
2 [(C26H23NeBr)2(H20)4]Mn Dark Yellow 181 240 sec. 83
3 [(C26H23NgBr)2(H,0)4]Fe Brown 188 60 sec. 85
4 [(C26H23NeBr)2(H20)4]Co Brown 174 120 sec. 96
5 [(C26H23NeBr)2(H20)4]Ni Light Green 208 60 sec. 100
6 [(C26H23NeBr)2(H20)4]Cu Green 148 60 sec. 100
i [(C26H23NgBr)2(H20)4]Zn Dark Yellow 132 60 sec. 100
8 [(C26H23N6Br)2(H20)4]Cd Greenish 280 90 sec. 100
9 [(C26H23N6Br)2(H20)s]Ag Yellow 218 60 sec. 100
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B.  Mass Spectral Studies
The mass spectrum study of novel ligand showed a peak at m/z. 500(M+1) that corresponds to the molecular weight of the Schiff

base ligand 499.

C. 'HNMR Spectral Studies ,
Observed 'THNMR peaks (ppm) of novel Schiff base ligand summarized in Table 11.

Table-11
Componnd H-from four Methyl H-from Aromatic ring H-from-NH of
Groups in ppm In ppm Imidazole In ppm
Cstz;N(,Bl' 2.50-2.51 6.87 - 8.48 5.89

The 'HNMR spectrum of novel ligand shows different peaks. The characteristic peak observed at 5.89 ppm is due to H-from NH-of
Imidazole. The peaks observed at 6.87 — 8.48 ppm are due to H-from aromatic rings. The peaks observed at 2.50 - 2.51 ppm is due
to H-from four Methyl Groups.

D. Infrared spectra analysis
Observed IR frequencies of novel ligand and its metal complexes summarized in Table III.

Table-I11
Sr. : 5 C-H (cm™ | N-H (em’ C=C- M-N (cm”
No Ligand/complex C=N (cm™) y ) ) N
1 Ca6H23NgBr 1662.64 3280.92 3452.58 1471.69 ---
[(C26H23N6Br1)2(H20)4]Ni 1730.15 3200.00 3420.00 1454.33 576.72
5 [(C26H23N6Br)2(H20)4]Cu i 680.00 3190.00 3400.00 1575.84 513.07

The IR spectrum of novel ligand show characteristics band at 1662.64 cm™' which indicates (C=N) stretching vibration of
azomethine group [12-17]. The vibrational band at 3452.58 cm™' assigned N-H stretching in the ligand. Band observed at 1471.69
cm’! corresponds to C=C stretching. The band observed at 3280.92 cm! indicates aromatic C-H stretching in the ligand.

IR spectral study of Ni metal complex: The band appeared at 1730.15 cm™' corresponds to azomethine (C=N) stretching, whereas
same azomethine band is observed at 1662.64 cm™' in spectrum of ligand. Which indicate coordination of ligand with metal ion [18].
The band appeared at 3200.00 cm™! indicates the aromatic (C-H) stretching in complex, whereas same aromatic (C-H) stretching is
observed at 3280.92 cm™ in spectrum ofligand. The band observed at 3420.00 cm™ assign to (N-H) stretching, whereas in spectrum
of ligand it is observed at 3425.58 cm™. The vibration observed at 1454.33 cm”! due to aromatic (C=C) stretching. The
characteristics band appeared at 576.72 cm” assxgn to (M-N) vibr: atlon which confirms coordination of azomethine and metal ion
[19-20]. The weak bands observed at 825.53 cm™ and 1035.77 cm! were due to OH wagging mode of vibration, indicating
coordination of water molecule in metal complex [21-24]. Above bands which are appeared in spectrum of complex are not
appeared in spectrum of ligand that confirm the formation of metal complex w1th stable metal ligand bonding.

IR spectral study of Cu metal complex: A stretching observed al 1680.00 cm™', which corresponds to azomethine (C=N) stretchmg
vibrations, whereas same stretching is observed at 1662.64 cm™ in spectrum ofhgand The band appeared at 3190.00 cm™' assign to
aromatic (C-H) stretching, whereas same stretching is observed at 3280.92 cm! in spectrum of ligand. The vibration observed at
1575.84 cm™' due to aromatic (C=C) stretching. The coordination of metal to nitrogen was justified by stretching observed at 490
cm’' [25). The weak bands observed at 825.53 cm™ and 1033.85 cm-! were due to OH wagging mode of vibration, indicating
coordination of water molecule in metal complex [21-24]. Above bands which are appeared in spectrum of complex are not
appeared in spectrum of ligand that confirm the formation of metal complex with stable metal ligand bonding.
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E. Electronic spectra
UV-Vis spectral data and probable geometry for the metal complexes summarized in Table IV

Table-1V |
UV-visible major bands.
S : ! . : Proposed
Complex Absorption Maxima cm” | Assignment
No. geometry
'(nm)
1 [(C26H23NeBr)2(H20)4]Ni 43898.15 (227.80) 3Azy — *Tag(F)
44563.27 (224.40) 3A20 — T 14(F) Octahedral
47438.33 (210.80) 3A2s — 3T 14(P)
2 [(C26H23N6Br)2(H20)s]Cu | 40650.40 (216.00) By~ “Aig
46296.29 (208.60) By, By, Octahedral
ZB,g = zEg

UV-Vis spectrum of both metal complexes Ni(Il), Cu(II) recorded in the wavelength region 200nm to 400nm in DMSO solution.

UV-Vis spectral data of Ni: Electronic spectrum of Ni(Il) complex shows absorption maxima at 43898.15 (227.80), 44563.27
(224.40) and 47438.33 (210.80) assign to *Az, — >Tae(F), *Azy — *T1o(F) and *Azy — 3To(P) transitions respectively indicating that
complex possess octahedral geometry[26-27]. i

UV-Vis spectral data of Cu: Electronic spectrum of Cu(Il) complex shows absorption maxima at 40650.40 (216.00) and 46296.29
(208.60) assign to *Big — 2Ay,, B1g — 2By, and 2By, — 2E, transitions indicating that complex possess octahedral geometry[28-29].

F.  Thermo Gravimetric Analysis of Metal Complexes
Thermo gravimetric analytical data of metal complexes were summarized in Table V.

Table-V
[(C26H23NgBr)2(H20)4]Ni [(C26H23NeBr)2(H20)4]Cu
Weight loss % Temperature °C Weight loss % Temperature °C
0 29.22 0 29.74
10 143.30 10 93.52
20 213.54 20 145.87
30 299.20) 30 226.75
40 314.92 40 263.84
50 367.38 50 348.18
60 422.05 60 R
70 449.05 70 394.49
80 476.17 80 452.83
84.184% total wt. loss 500 84.832% total wt. loss 500

The TGA curve of Ni(ll) was carried out in the temperature range from 29.22°C to 500°C. The heating was carried out in the
nitrogen atmosphere, with heating rate 10°C min™'.

In the range of 29.94°C to 143.30°C water of crystallization lost with 10% weight loss is observed. Then loss up to organic moiety
. total weight loss of 84.184% at 500°C. Stable curve indicates formation of metal oxide of nickel.

The TGA curve of Cu(Il) was carried out in the temperature range from 29.74°C to 500°C. The heating was carried out in the
nitrogen atmosphere, with heating rate 10°C min"'. The thermogram of Cu(ll) shows total weight loss of 69.51%. Firstly loss water
of crystallization in the range of 29.74°C to 93.52°C. Lastly loss of organic moiety with total weight loss at 500°C was 84.832%. A
stable curve shows the formation of metal oxide of copper.
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B.  Mass Spectral Studies
The mass spectrum study of novel ligand showed a peak at m/z. 500(M+1) that corresponds to the molecular weight of the Schiff

base ligand 499.

C. 'HNMR Spectral Studies
Observed 'HNMR peaks (ppm) of novel Schift base ligand summarized in Table 11.

Table-11
Comgaing H-from four Methyl H-from Aromatic ring H-from-NH of
: Groups in ppm In ppm Imidazole In ppm
CzﬁHz}N()BT 2.50-2.51 ] 6.87 - 8.48 5.89

The 'HNMR spectrum of novel ligand shows different peaks. The characteristic peak observed at 5.89 ppm is due to H-from NH-of
Imidazole. The peaks observed at 6.87 — 8.48 ppm are due to H-from aromatic rings. The peaks observed at 2.50 - 2.51 ppm is due
to H-from four Methyl Groups.

D. Infrared spectra analysis
Observed IR frequencies of novel ligand and its metal complexes summarized in Table III.

Table-111
Sr. : g C-H(cm | N-H (cm’ C=C- M-N (cm™
No Ligand/complex C=N (cm™) ,) N i y
1 CasH23NeBr 1662.64 3280.92 | 3452.58 1471.69 -
2 [(C26H23N6Br1)2(H20)4]Ni 1730.15 3200.00 3420.00 1454.33 576.72
3 [(CoHNeBN)o(Hz0):]Cu | 1680.00 | 3190.00 | 3400.00 | 1575.84 | 513.07

The IR spectrum of novel ligand show characteristics band at 1662.64 cm™! which indicates (C=N) stretching vibration of
azomethine group [12-17]. The vibrational band at 3452.58 cm™! assigned N-H stretching in the ligand. Band observed at 1471.69
cm’' corresponds to C=C stretching. The band observed at 3280.92 cm! indicates aromatic C-H stretching in the ligand.

IR spectral study of Ni metal complex: The band appeared at 1730.15 cm! corresponds to azomethine (C=N) stretching, whereas
same azomethine band is observed at 1662.64 cm™! in spectrum of ligand. Which indicate coordination of ligand with metal ion [18].
The band appeared at 3200.00 cm™! indicates the aromatic (C-H) stretching in complex, whereas same aromatic (C-H) stretching is
observed at 3280.92 cm! in spectrum of ligand. The band observed at 3420.00 cm! assign to (N-H) stretching, whereas in spectrum
of ligand it is observed at 3425.58 cm. The vibration observed at 1454.33 cm” due to aromatic (C=C) stretching. The
characteristics band appeared at 576.72 cm™' assign to (M-N) vibration, which confirms coordination of azomethine and metal ion
[19-20]. The weak bands observed at 825.53 cm™ and 1035.77 cm! were due to OH wagging mode of vibration, indicating
coordination of water molecule in metal complex [21-24]. Above bands which are appeared in spectrum of complex are not
appeared in spectrum of ligand that confirm the formation of metal complex with stable metal ligand bonding.

IR spectral study of Cu metal complex: A stretching observed at 1680.00 cm!, which corresponds to azomethine (C=N) stretching
vibrations, whereas same stretching is observed at 1662.64 cm™ in spectrum of ligand. The band appeared at 3190.00 cm™' assign to
aromatic (C-H) stretching, whereas same stretching is observed at 3280.92 cm™! in spectrum of ligand. The vibration observed at
1575.84 cm' due to aromatic (C=C) stretching. The coordination of metal to nitrogen was justified by stretching observed at 490
cm' [25]. The weak bands observed at 825.53 cm™ and 1033.85 cm”' were due to OH wagging mode of vibration, indicating
coordination of water molecule in metal complex [21-24]. Above bands which are appeared in spectrum of complex are not
appeared in spectrum of ligand that confirm the formation of metal complex with stable metal ligand bonding.
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Proposed structure of metal complex (M)=Mn(I1),Fe(111),Co(11),Ni(1I),Cu(1l),Zn(11),Cd(11),Ag(l).

G. Bioactivity Study
Antibacterial activity of novel Schiff base ligand and its metal complexes were summarized in Table VI. -

Table-VI
Sr. No. Compound Minimum inhabitation concentration (ug/ml)
E. Coli S. Aureus S. Typhi
1 Ca6H23NeBr 250 125 250
o [(C26H23NgBr)2(H20)s]Mn 62.5 ' 500 250
3 [(C26H23NeBr)2(H20)4]Fe 500 500 100
4 [(C26H23N5BI‘)2(H20)4]C0 100 250 100
5 [(C26H23NeBr)2(H20)4]Ni 125 250 50
6 [(C26H23NeBr)2(H20)4]Cu 100 250 125
7 [(Cstz;NaBl’)z(HzO);@]Zﬂ 200 50 25
8 [(C26H23NeBr)2(H20)4]Cd 100 125 125
9 [(C26H23NeBr)2(H20)4]Ag 250 250 200

Antibacterial activity of synthesized novel ligand and its metal complexes were performing against Escherichia Coli,
Staphylococcus Aureus and Salmonella Typhi. Which were grown overnight at 37°C temperature. The minimum inhibitory
concentration (MIC) was evaluated against test bacteria. Concentration ranging is in between 0.4 ug/ml to10 ug/ml.

Mn(I1) shows better and Co(ll), Cu(Il), Cd(II) good antibacterial activity on E.coli as compared to rest of metal complexes and
parent ligand. Zn(1I) complex shows excellent antibacterial activity on S.Aureus as compared to rest of metal complexes and parent
ligand. Zn(I1) and Ni(II) shows excellent antibacterial activity on S.Typhi as compared to rest of metal complexes and parent ligand.

IV. CONCLUSION
The microwave method assures the principle of green chemistry. The novel ligand was synthesized from 2-amino-5,6-dimethyl
benzimidazole and 2-bromo Isophthalaldehyde. It forms stable binuclear complexes with transition metal ions such as Mn(Il),
Fe(I11), Ni(I1), Cu(Il), Co(1l), Zn(1I), Cd(IT) and Ag(l). The novel ligand and its eight metal complexes show good antibacterial
activity.
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Isolation of Seed Mycoflora of Black Gram

Dr. G.B. Honna

Dept. of Botany,
Shri. Siddheshwar College,
Majalgaon, Dist. Beed

ABSTRACT
Today only 20 species provides 90% of world's food and just three species
- namely wheat, rice, and maize supply more. Pulses (Pigeon pea green gram

Black gram) are the second most important group of plant for food belonging
to Leguminosae. They form an important and indispensible part of our daily

%

diet. Today, nutritionists tell us that pulses are important because they provided
N the essential proteins. About 88% of the protein consumed in India is of
vegetable origin, dependence on animal protcin is being less. Legumes are
widely used as food and are next to cereals.

Black gram (Vigna mungo) Pigeon pea (Cajanus cajan) Green gram
(Vigna radiate) are the major pulses crop cultivated in Our region during
Kharif and Rabbi season. These pulses crops are affected by different fungal
) pathogens. However; fungal, bacterial and viral diseases are found on pulse
crop in this region which includes Powdery mildew Leaf spot and wilt.

Association of fungi with seed has found to be harmful to the seed health
and seed content. Such infected seed may carry many pathogens as shown by

studies in case of leguminous crop. In Latur region recently occurrence of

leaf spot, powdery mildew of this crop have posed a serious problem with

limited scope of disease management.
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A systemic study of Mycoflora associated with the selected crop was
- done. More than thirty fungi from three different varities of Pigeon pea and
green gram were isolated. The most common and dominant fungi were
Alternaria Tenius, A. alternate, Aspergillius niger, A. flavus, Cladosporium
herbarum, Rhizopus nigrican, R. stolonifer, Curvularia lunata. These fungi
were brought in pure culture and maintained in laboratory for further
studies. During mapping of the most dominant seed borne fungi Aspergillius

niger, A. flavus, R. stolonifer.
Key words — Black gram seed, Mycoflora, Alternaria, Fusurium.
INTRODUCTION

Pulses, the food legumes, have been grown by the farmers since millennia and
these have contributed in providing nutritionally balanced food to the people of India.
While Pigeon pea Black gram Green gram have definitely originated and domesticated in
Indian subcontinent. Even balanced food as defined over 1000 year ago, consisted of
pulses, besides cereals vegetables and fruits and milk products (Ayachit, 2002).

Today, nutritionist tells us that pulses are the important because they provide the
essential proteins. India has been growing 12 different pulses crops, but the major grown

are Pigeon pea, green gram and black gram.

The Production of pulses had gone up from 9.89 lakh tonne in 1960-61 to 22.09
lakh tonne in 1999-2000 and in 2000-2001 it was only 16.36 lakh tonnes. The area
under total pulses has been declining, however due to improvement in productivity there
has been an increase in the production of pulses in the country since 1981-82.In
Mabharashtra region the western Maharashtra region has the maximum area (26.23%).

Most ofthe pulses disease in Marathawada region of Maharashtra is caused by
fungi. However, bacterial and viral diseases have also been reported. The major fungal
diseases in pulses are Fusarium wilt caused by F. oxysporium, Blight caused by Phytopthora
drechsleri. Diseases in Green and Black gram are Leaf spots caused by Alternaria,
Cercospora. Blight by Macrophomina phaseolina and root and seedling rot caused by
Rhizoctonia solani and Macrophomina phaseolina.

In Marathawada region recently occurrence ofroot rot, seedling rot and wilting
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has posed a serious threat to the pulses with a very limited scope of disease management.
The fungal species of Alternaria, Cercospora Fusarium Aspergillus Macrophomina
Rhizoctonia a cause major loses in the crop yields not only in Maharashtra but throughout
India.

MATERIALAND METHODS

Assessment of seed Mycoflora:

The seed borne fungi of pulses were detected by agar plate and Standard blotter
test method recommended by ISTA ;( 1966). The procedure of agar plate and Standard
blotter test is described as below. Three methods were used for isolation of externally
and internally seed borne fungi.

Seed washate test:
One hundred seeds were taken in flask which contains sufficient water for their

soaking. These seed were first shaken over a mechanical shaker for 5-10 minutes. The
sediment thus obtained was examined under microscope for the identification of fungi.
Ten seed of each variety were washed in 20ml. of sterile Distilled water and 1 ml. of seed
wéshing obtained thus was plated on PDA (Potato Dextrose Agar). Fungi will develop
within 3 days

Standard blotter test:
Seed were equidistantly spaced on moist sterile blotter in Petri plate moist

chambers. Petri plates of 9" diameter each containing 10 seeds were incubated at 27° ¢
for eight days. Observation was made for fungi appearing on each seed every 24 hrs and
growth was carefully transferred to PDA slant for further studies. A minimum of 400
seeds were observed in each case. Untreated seeds were used for mapping external
seed Mycoflora, where as disinfected externally by treating with 10% Hgcl, solution for
10 minutes where used for internally seed mycoflora.
Agar plating:

Seeds were equidistantly spaced on PDA plate aseptically. Colonies which
déveloped during three days were picked up and maintained on PDA slant. Untreated
seeds disinfected externally by treating 10% Hgcl, solution for 10 minutes where used for

internally seed mycoflora.
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Identification of Fungi:
The various fungi were identified to their generic and specific taxon on the basis

of gross colonial and microscopic morphology as per the key given by “Pictorial atlas of
soil and seed fungi: morphologies of cultured fungi and key to species™ (Tsuneo
Watanabe,2002). The.fungi were identified on the basis of the shape, measurement and
size of the conidiophores, sporangiophores, stergimata, condia, hyphae by using binocular
microscope. Morphological studies were usually made from the material mounted on
slides in lacto phenol and cotton blue.

EXPERIMENTAL RESULT

Fungi association with the seed of Black gram Cv.1:

Eight fungi appeared on the seeds of Cv.1 (Table no. 1).Aspergillus niger (36 %)
and Alternaria tenius (33%) were dominant. These eight fungi were isolated by blotter
method. Among them Curvularia lunata appeared on the blotter method only. Percentage
of non- germinated seeds was high and six fungi were associated with the germinated
seeds. Six fungi were found to associate with the seeds of agar plate method. A. niger
(31%) gave the highest percentage of incidence followed by Aspergillius tenius (27%).
Agar plating gives Mucor sp. Rhizoctonia sp. which was isolated from the agar plate
only.

Seven fungi appeared on the seeds ufCv. 1 by wasliate iiethod. A. enius (3 1%)
gave highesl percentage of incidence followed by A. niger (28%) A. flavus (15%). A
variation in the fungi was observed by this method.
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Table No.1: Isolation of Fungi by different methods from the seeds of Biack
gram Cv.1

Associati
Std.Blotter Test Agar Plating Seed i :::O:Crn:;
Nante of ke Futiat (% incidence) (% incidence) Washate | Appearance | =
& (% of colony G i
incidence) serminati
| External | Internal | External | Internal ng Seeds
Aspergillus niger 36 21 31 19 28 E RS-AN
Aspergj]]usﬂavus 25 13 20 12 15 E AN-AF
Aspergillus terreus 21 15 17 08 08 L -
Alternaria tenuis 33 17 27 15 31 E RS-AF
Penicillium sp. 06 - 15 - - E -
i i 151 . ‘ 05 L
moniliformae
Fusarium 5 1 ) . 06 L
oxysporum
Rhizopus stolonifer - - 03 02 01 I
Curvularia lunata 12 06 - - - L

(-) absent (E) early (L) Late (RS) Rhizopus stolonifer(AN) Aspergillus niger (ALY
Aspergillus flavus
Fungi associated with seeds of Black gram Var. 2:

In all nine were found associated with seeds of var. 2 (Tables no. 2). There is a
wide variation in the methods employed for the isolation of fungi associated with the
seeds. Blotter method yields fungi A. niger gave highest incidence followed by A.
terrus(53%) and A. flavus (37%). Observation of non-germinated seeds gave four fungi
Aspergilli developed colonies early and were followed by R. stolonifer.

By agar plate method seven fungi were detected. A. niger (55%) gave highest
incidence followed by A. terrus(41%) and A. flavus (37%). Agar support the growth of
the dominant fungi. Non-germinated seeds gave six fungi.

By seed washate method eight fungi was found to harboured. A. niger(45%)
gave highest incidence followed by A. terrus(28%) and A. flavus (33%). Verticillium
albo-atrum appeared by Washate method.
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In the overall study there is a little difference in unsterilized and sterilized seed.
This may be attributed to the different type of internal and external seed borne fungi

associate with the varity.
Table No.2: Isolation of Fungi by different methods from the seeds of Biack
gram Cv.2
Std.Blotter Test Agar Plating Association
(% incidence) (% incidence) Seed of Fungi on
; Washate | Appearance i
Name of the Fungi (% of salin Non
External | Internal | External | Internal | , .~ Vit Germinating
incidence) Sads
Aspergillus niger 59 40 35 43 45 E RS-AN
Aspergillus flavus 37 29 30 19 33 E AN-AF
Aspergillus terreus 53 33 41 27 28 E RS-AF
Alternaria tenuis I5 10 14 08 13 L
Penicillium sp. 12 09 i ‘ 1 L s
Verticillum ]
albocirum ! ! ) ! i i
Rhizoctonia sp. b 06 03 I3 .
Rhizopus stolonifer 04 02 1 06 v E
Curvularia hunata 05 03 08 05 07 L

(-) absent (E) carly (L) Late (RS) Rhizopus stolonifer(AN) Aspergillus niger (AF)
Aspergillus flavus
Fungi associated with seeds of Black gram Var. 3:

Total nine fungi were found associated with the seeds. Aspergillius niger (57%)
gave highest percentage of incidence followed by A. fumigates (53%), A. flavus (45%)
and F. moniliform (33%) (Table no. 3). These fungi were isolated by standard blotter
method.

Agar plating revealed association of eight fungi with Aspergillius niger (43%)
gave highest percentage of incidence followed by A. fumigates (39%), A. flavus (35%)

and F. moniliform (19%), which were also early colonizer.
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Similarly nine fungi were found associated with the seeds by seed washate method.
Aspergillius niger (50%) gave highest percentage ofincidence followed by A. fumigates

(45%).

The pattern of percentage incidence and dominance where considered than it

was species Aspergilli(Aspergillius niger, A. flavus).
Table No.3: Isolation of Fungi by different methods from the seeds of Black

gram Cv.3
Std.Blotter Test Agar Plating Seed Associ:;(ion
% incid % incidence ‘unai on
Name of the (% lncidence) {4 Inciredes) Washate | Appearance 0”:2? (o1
! . A
Pungi External | Internal | External | Internal | . .(A) ui eosny Germinating
incidence)
Seeds |
i 57 49 83 36 50 E RS-AN
niger
Aspergillus 45 37 35 28 33 E AN-AF
flavus bl
Aspergillus 53 44 39 31 45 E RS-AF
terreus
iy 05 03 02 ol 07 L
tenuis
Penicillium sp. ' 15 09 21 L
g 33 28 27 21 17 E
moniliformuu
Rhizoctonia sp. T : 10 07 02 E RN
s 30 19 19 14 62 L
stolonifer
Curvularia 03 0 i L 03 i
lunata

(-) absent (E) early (L) Late (RS) Rhizopus stolonifer(AN) Aspergillus niger (AF)
Aspergillus flavus
DISSCUSION
Seed health conceptually is a process proportionately successful to the degree of
optimization of condition of growth and function. Health of the seed therefore envisages
normal function of the seed and hence paramount importance, since some of the diseases

of epidemic potential are recognized through seed borne inoculum.

Presence or absence of Mycoflora on the seed is one of the important aspect
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that determines the quality of seed. In the present investigation attempts were made to
isolate the seed Mycoflora from the seeds with view to study the seed borne pathogen.
Different incubation methods viz. moist blotter papers, agar plates and washate method
were employed for screening of seed borne fungi of the test crop.

From the (Table no. 1,2, 3) highest percentage of incidence on Black gram were
noticed. The seed when subjected to isolation methods by blotter and agar plate method
presence of nine species of fungi viz Alternaria tenius, Aspergillius niger, A. flavus, A.
fumigates, Penicillum sp.

Washate test employed in respect of three varieties indicated presence of fungal
spores of A. niger, A. flavus, Alternaria sp., Fusarium sp.

Blotter and Agar plate method were found versatile in exhibiting spectrum of

fungi. Number of colonies was obtained by these methods.
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Amino acids and Sugars from floral nectars of some local
— plants

Dr. G.B. Honna
Dept. of Botany,
Shri. Siddheshwar College,
Majalgaon, Dist. Beed

(1 = Research Paper - Botany AP

In addition to major constituent sugars, the floral nectar contains different amino
acids and minerals. A qualitative study was carried out to detect kinds of sugars and
amino acids from floral nectars of fifteen plants belonging to nine families by thin layer
chromatography . As many as seven amino acids were detected from floral nectar of
Erythrina plants. Nectar of two showed two amino acids. Only one amino acid was
detected fromnectar of three plants. Fructose was found more common among sugars.
Two different unidentified amino acids were found to be present in nectars of plants
studied.

Iutroductlon:

Pollination is successful in many plant species as a consequence of pollinators
seeking nectar (Southwick, etal 1981).Nectar is an aqueous solution of sugars mainly
sucrose , glucose and fructose. Amino acids and proteins are other common constituents
(Baker and Baker1983a).Nectar plays an important role in the plant animal interactions
and its study provides clues to the understanding of the evolutionary relationships between
plants and animals. Qualitative and quantitative investigations of the nectar constituents
are important to understand i) reproductive biology of the plant, including mating patierns
ofthe populations ii) the energetic, nutritional demands, behavior and movements ofthe
pollinators and visitors and iii) the ecology and evolution of animal plant interactions.
Nectar composition of a single plant species may vary due to concentration changes,
pollinator activity and pollen contamination (Cruden and Herman, 1 983)
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We present here the floral nectar sugars and amino acids in fifteen species of

local plants.
Material and Methods:
For detection of amino acids and sugars from floral nectar, fifteen wild and

cultivated plant species belonging to ten families were selected (Table -1).The study was
carried out at Akot town. Akot town lies between 21.06N and longitude 77.06 I in the
northern most of the Akola district. Flowers were collected at proper time of the day
from each species when nectar quantity was found to be optimum. Nectar was drawn
out from flowers with the help of micro capillaries and stored in is opropanol. ['or the
qualitative study the most suitable method of thin layer chromato graphy (TLC) was
employed. For amino acid and sugar detection one directional thin layer chromatography
method was followed. Prepared aluminium silica gel plates were used for detection of
amino acids and sugars a chromatogram for 24 known available amino acids was
developed as a standard for identification. The colour characters and Rf values were
used to identify the amino acids present in the nectar sample. Sucrose, glucose and
fructose was used as a reference material for sugars and loaded on the same strips used
for sugar chromatography. The developed spots were compared with those of standard

sugars.
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Table:1 Plant species studied

S.N. | Plant species Family
| Citrus limon Rutaceae
2 | Murraya paniculata Rutaceae
3 Murraya koenigii Rutaceae
4 | Butea monosperma Papillionaceae
5 Erythrina variegata Papillionaceae
6 Mucuna prurience Papillionaceae |
7 Quisqualis indica Combretaceae |
8 | Ipomoea hederifolia Convolvulaceae f
9 | Adhatoda vasica Acanthaceae
10 | Bignonia unguis-cati Acanthaceae
11 | Pyrostegia venusta Acanthaceae
12 | Foeniculum vulgare Apiaceae
13 | Peristrophe bicalyculata Acanthaceae |
14 | Vitex negundo Verbenaceae j
15 | Antigonon leptopus Polygonaceae }
b
Tnhle: 2. Amino acids detected iu ueetury of plants
SN. | Plant species AL M2 | A3 [Adfas [ a6 [A7 Tas [ao a0 [a [an ] aslan
‘I‘ Citrus limon + I+ Jl
2 | Murraya koenigii + ,‘ ‘
3| Murraya paniculara % i
4 | Butea monosperma % ‘ J
5 | Erythrina variegata i+ ® * + + + ] +
6 | Mucuna pruriens + ! f f
T | Foeniculum vulgare - - - i i - - f - | siidie - —7- ‘*,;
8 | Quisqualis indica * + I v 1 ——}
9 | Ipomoea hederifolia + ] | |
10| Bignonia unguis-cati - + I 7 "‘i:;_’{
11 | Pyrostegia venusta & + I + i !
12 | Adhatoda zeylanica - '+ f ’
Sag0 s A ey
13 | Peristrophe 7 ! “
bicalyculata 5 |
14 | Vitex negundo o + fl’-wj‘_
15 | Antigonon leptopus + ( E__] l
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Al DL-Alanine A7 Isoleucine Al3 unidentified -1
A2 L-Arginine monohydrochloride =~ A8 DL-Nor leucine  A14 unidentified -II
A3 L-Cysteine : A9 L-methionine
A4 L-Glutamic acid A10 DL-Tryptophan
A5 L-Hydroxyproline All L-Tyrosine
A6 L-Leucine Al12 DL Valine
Table: 3. Sugars detected from the nectars of species.
S.N | Name of Plant ' Sucrose Glucose | Fructose

1 Citrus limon T At +

2 Murraya koenigii + o

3 Murraya paniculata # iy

4 Butea monosperma i +

5 Erythrina variegata + +

6 Mucuna pruriens + + w

7 Foeniculum vulgare 2 +

8 Quisqualis indica P e +

g

9 Ipomoea hederifolia & + +

10 Bignonia unguis-cati b i

11 Pyrostegia venusta ¥ h +

12 | Adhatoda zeylanica | A

13 Feristrophe bicalyculata + +

14 Vitex negundo i + +

15 Antigonon leptopus it + e

Results and Discussion:

Sufficient amounts of nectar for qualitative determination of amino acids and
sugars in fifteen species were obtained. The results for each species are presented in
Table 2 and 3. As many as seven amino acids were detected from the nectar of Erythrina
variegata. The combinations of three different amino acids were detected from the nectar
of Murraya paniculata and Pyrostegia venusta . The nectar of Murraya koenigii, Butea
monosperma,Mucuna pruriens,[pomoea hederifolia, Bignonia unguis-cati and Peristrophe
biéalyculata showed the presence of single amino acid. Two amino acids were detected
from the nectar ofCitrus limon Quisqualis indica, Adhatoda zeylanica, Vitex negundo and
in Antigonon leptopus. The amino acid Isoleucine,L-leucine and L-tyrosine were found to
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be a more common component of nectar ( Table 2). Three sugars sucrose,glucose and
fructose were identified from the nectar of Citrus limon,Mucuna pruriens,Quisqualis
indica ,Ipomoea hederifolia,Pyrostegia venusta, Vitex negundo and Antigonon leptopus
flowers. Two sugar types sucrose and fructose were identified from the nectar of M urraya
paniculata and Bignonia unguis-cati. In Murraya koenigii,Butea monosperma , Frythrina
variegata,Foeniculum vulgare, Adhatoda zeylanica and Peristrophe bicalyculata two sugars
glucose and fructose were present in nectar. Among the sugars fructose was found more
common constituent of nectar (Table3). Nectar is the most important floral reward o ffered
by the plants to pollinating animal. Floral nectars play an important role in plant-pollinator
interactions. The chemical compositions of floral nectar affect the reproductive success
of plants visited by nectar —seeking pollinators(Pyke etal, 1988, Ho dges, 1995). Baker
and Baker (1983) reported that hexose-rich or dominant nectar flowers are regularly

attended by flies,short ~tongued bees and butterflies.
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- Effective Measure Against the Covid 19
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Dr.Premnanda G.Ghadsing (H.O.D. Botany)

3 Shri.Siddheshwar College, Majalgaon, Dist. Beed.

Abstract:=

Yoga has been the subject of research in the past few decades for the therapeutic
purposes for modern epidemic diseases like hypertension, heart discase and chronic
obstructive pulmonary disease. Physical activity among people is essential for complimenting
sedentary behaviour and for individual's future health. The benefits of yoga and exercise

, ) appear to outweigh the hazards.

*Introduction®:-  Nowadays, the World Health Organization (WHO) has declared the
Covid 19 as pandemic. The corona virus, which is mainly responsible for the Covid-19, is a
very small but very effective virus. The corona virus is 900 times smaller than a human hair,

Inspite of that its infection is spreading rapidly throughout the world,

Corona virus was firstly discovered in the 1960's. It entered in India in the January,
2020 and the first patient of Covid 19 was found in India on January 30, 2020, The higher ‘
numbers of patient found in Mumbai, Maharashtra, On March 22, 2020, The hon'ble Prime ‘
minister of India immediately declared a lockdown in the country to break the chain of the

Corona Virus,

Today, the corona virus is commonplace and it is found in approximately 200 Nations

in the world. The whole world is waging a war against mental and physical illness caused by

) the Covid-19 and there is no cure nor any vaccine to prevent this disease yet. To survive this
epidemic crisis, we should follow the preventative rules of Social distancing, using of mask,

washing of hands by sanitizer or soap, increasing the immunity and the scheme of lockdown

developed by government. In such peculiar situation, we must understand the importance of

Yoga which a gift of ancient Indian culture, If we practice the Yoga, then no one will suffer

from heart attack, Kidney failure or even covid 19,

One of the leading medical schools in the United States now recommends Yoga,
meditation and controlled breathing to answer the anxious questions refated to the rapidly

spreading Covid 19 across the United States.
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Yoga, it's various poses and pranayama can act as one of the simplest and effective
ways to boost immunity and instil some vigour and positive energy into your body. The
immunity provided by the Yoga can provide defence against the Covid 19.

Yoga Guru Baba Ramdey in one of his interviews has said that , if a person can hold

their breath for a minute, then he or she is not suffering from corona virus.

He also demonstrated a special pranayam for corona virus and said.” It is called ujjal,
in it you contract your thorat, then pump in air with a noise, hold it for a while and then

gradually release it ",

So, every one should practice yoga at home to boost the body's immunity, to
strengthen internal organs and to protect themselves from corona virus and encourage people

to do the same.
*Conclusion™ : -

One of the most popular verses quoted in the BhagvadGeeta is, "Yoga is a
Practice”. So we should not be disturbed by the fear and anxiety. But some may fear how to
get to the coolness of mind; while this fear of Corona Virus is upperhand. But the modern
science will help us to understand the effectiveness of such yoga methods, which have been
practicing for a long time. We should practice Yoga to increase our immunity 1o prevent

coronavirus, It is high time for the Yogu.
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Abstract
GST would also help in reducing the cost of machinery reduced for producing Agricultural commodities.

An increase in the cost of few Agricultural products is anticipated due to the rise in inflation index for a
brief period. Though, implementation of GST is going to benefit a lot, the farmers is the long run as there
will a single unified national Agriculture market. GST would ensure that farmers in India, who contribute
the most to GDP, will be able to sell their product for the best available price.

Keyword : GST, Agriculture Sector

Introduction :
The president of India approved the Constitution Amendment Bill for Goods and Services tax on

8 Sep 2016 following the bill’s passage in the Indian parliament and it’s ratification by more than 50% of
state legislatures, GST is one single tax replacing all the indirect Taxes levied at Central and State level in
India. GST is a consumption based Tax levied on sale, manufacture and consumption on goods and
services at a national level. This Tax will be substitute for all indirect Tax levied by State and Central
governors. Exports and direct Tax like income tax, corporate tax & capital gain tax will not be affected by
GST.

GST in only on the value addition at each stage it is destination based tax. The proposed Tax
system will take the form of dual GST which is concurrently levied by central and state government. This
will comprise of
1) Central GST (CGST) which will be levied by Centre
2) State GST (SGST) which will e levied by state government on interstate supply of Goods and Services.

GST is a single tax on the supply of goods and services right from the manufacturer to the
consumer credits of input Taxes paid at each stage will be available in the subsequent stage of value

addition.

* Objectives of the Study:

1) To study the various aspects of Goods and Services Tax system in India.
2) To study the need of Goods and Services Tax

3) To the study the impact of Goods and Services Tax on Agricultural Sector

* Research Methodology:
This study is bases on available secondary data. Data available from book’s, journals, new paper
and internet websites.

* Need of GST:
There are various taxes that have to pay at every stage and differently collected by State and

Central Government and rated differ from one state to another. If we talk about GST, it will unified whole
nation and taxes will be divided among Central State Government, which will easier to provide services
& goods across country, as no more transparency in taxation system and increases GDP rate from 1% to
2% and reduces tax theft and corruption in country.
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Vat rates and regulations differ from State to State and it has been observed that state often resort to
slashing these rates for attracting investors. This result in loss of revenue for both the Central as well as
State Government.

GST brings in uniform tax law across all the States spanning across diverse Industries. Here, the
taxes would be divided between the Central and State Government based on a predefined and pre-
approved formula. In addition, it would become much easier to offer services and goods uniformly across
the nation, since there won’t be only addition state levied tax.

* Impact of GST on Agricultural Sector:

The Agricultural Sector is the largest contributing sector the overall Indian GDP. It covers around
16% of Indian GDP. The implementation of GST would have an impact on many sections of the society.
One of the major issues faced by the Agricultural sector is the transportation of Agriculture products
across State lines all over India. It is highly probable that GST shall resolve the issue of transportation.
GST may provide India with its first National market for the Agricultural goods. There are a lot of
classifications which need to be provided for rates for Agricultural products. Special reduced rates should
be declared for items like tea, coffee, and milk under GST.

GST is essential to improve the transparency, reliability, timeline of supply chain mechanism. A
better supply chain mechanism would ensure a reduction in wastage and cost for the farmer. GST would
also help in reducing the cost of heavy machinery required for producing Agricultural commodities under
the model GST law, dairy farming, poultry farming, and stock breeding are kept out of definition of
Agriculture. Therefore these will be taxable under the GST.

Fertilizer as important element of Agriculture was previously taxed 6% (1% excise + 5% vat) in
the GST regime; the tax on fertilizers has been increased to 12%. The same impact is on tractors wavier
on the manufacture of tractors is removed and GST of 12% has been imposed, this is heneficial as now
the manufactures will be able to claim input credit.

Agriculture ministry discussed the issue of deep irrigation machine prices with the finance
ministry in the recent 25" GST council meeting, Acting upon the recommendations, the GST council has
now reduced GST rate on sprinkles and Nozzles which was earlier atlracling 18% to new applicable 12%
GST As the Government wants’ to focus on deep irrigation techniques to support Agriculture practices in
India.

*Conclusion:
GST is a milestone in Tax reform in India. The main objective behind to implement the GST in

India are one nation, one tax. GST would also help in reducing the cost of machinery reduced for
producing Agricultural commodities. An increase in the cost of few Agricultural products is anticipated
due to the rise in inflation index for a brief period. Though, implementation of GST is going to benefit a
lot, the farmers is the long run as there will a single unified national Agriculture market. GST would
ensure that farmers in India, who contribute the most to GDP, will be able to sell their product for the best

available price.

* Reference:
[1] www.gst.gov.in
[2] www.gstcouncil.in
[3] www.gstindia.com
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Well crystallized Aluminium (Al) doped Titanium dioxide (TiO,) nanoparticles with various
doping concentration (0, 0.05M, 0.07M, 0.09 M and 0.11 M) were synthesized successfully by
sol-gel route to develop the photo anode of Dye Sensitized Solar Cell (DSSC). Anatase crys-
talline nature of TiO, nanoparticles was confirmed using X-ray diffraction (XRD) and Raman
spectrophotometer. The Atomic Force Microscopy (AFM) was used to investigate the mor-
phology of the photo anode (Al-doped TiO, nanoparticles). The photovoltaic performance of
the DSSC in terms of Current, Voltage and efficiency was investigated with a standard illu-
mination of AM1.5G having an irradiance 100 mW/ cm?®. Optimized values of Short Circuit
Current density (I.), Open Circuit Voltage (V,,) and efficiency (n) obtained was 247.62 uA/
cm?, 359 mV and 0.02456%, respectively for 0.07 M Al doping concentration. Eco-friendly Eosin
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Y dye was used for sensitization of the photo anode. The optimized photovoltaic cell exhibits
A very good efficiency (80.05% more than the earlier reported work).

Keywords: TiO, nanoparticles; Al doping; Eosin Y dye; dye sensitized solar cell.

1. Introduction

Dye Sensitized Solar Cells (DSSCs) have become
popular in the scientific and industrial world due to
their high efficiency, environmental friendliness and
low cost.'™ DSSCs are comprised of five layers,
namely, conductive mechanical support, mesopor-
ous semiconductor film, dye sensitizer, electrolyte
and counter electrode.”® The process of charge
transfer through these components is illustrated
in Fig. 1.

Electrons of dye sensitizer atoms are excited by
solar energy absorption. Subsequently, these excited
electrons are transferred to the conduction band of
TiO, and transferred to counter electrode via con-
ducting oxide and the external circuit. Oxidized dye
is reduced back to the original state by reduction of
electrolyte as mentioned in Eq. (1), the process is
termed as dye regeneration.

S Sl g 0 Wi (1)

Reduced species of electrolyte again get oxidized
by accepting electrons at the counter electrode as

shown in the following equation:
Eo%i e el (2)

The cycle repeats again and again to generate
photo current.” "

TiO2 Dye

Electrolyte

Fig. 1. Schematic representation of charge transfer though the
layers of DSSC.

Undesired back flow of the photo generated
electrons takes place at two possible interfaces;
TiO,/dye/electrolyte and transparent conducting
oxide/electrolyte. At these interfaces, recombina-
tion of electrons with oxidized dye or oxidized
electrolyte has been proved to be the most impor-
tant source of reduction of the photo current.'!
Aiming at improving the photo current, previous
researchers have proposed several techniques like
band gap engineering of TiO,,'?** anode surface
treatment like TiCl4 pre/post treatment or pre and
post treatment of oxygen plasma treatments.!!'7!7
All the efforts have been found to be applied to
modify the properties of photo electrode such as
surface morphology, position of the conduction
band and to minimize the trap or defect levels.
Doping metals or nonmetals in TiOj; is a commonly
adopted technique to overcome the hurdles in en-
hancing the above-mentioned properties of photo
anode. In literature, various metals had been doped
in TiO, nanoparticles, such as Zr,'"® Sr,' Ag?"
AP and also nonmetals such as N,2* Carbon-
ate,® C, F, I, etc.? to enhance the performance of
the photo anode in of DSSCs.

In our previous studies, Al-doped TiO, photo
anode was proved to be fruitful to increment the
photavaltaic parameters like photo current and
efficiency of the DSSC contrived using Eosin Y dye
as photo sensitizer.?” The purpose of using Eosin Y
dye is to craft the eco-friendly, metal free and cost
effective DSSC. In our previous research work,
doping concentration had been used as per referred
work.?®?" However, it had been shown that the
doping concentration also affects the photo current
and open circuit voltage of DSSCs.?*** Conse-
quently, DSSC comprising the Al-doped TiO,
photo anode along with Eosin Y dye deserves fur-
ther studies towards the variation of Al doping
concentration. :

Obviously, the present investigation proposes the
variation in doping concentration of Aluminium
(Al) in TiO, nanoparticles for optimization of photo
anode of DSSC. The doping concentration of Al in
TiOy nanoparticles varied from standard values
mentioned in the literature, i.e., 0.05 M.?° Al- doped

2050009-2
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Optimization of Al Doping Concentration in TiO, Nanoparticles Photo Anode

TiO, nanoparticles of doping concentration 0.05 M,
0.07M, 0.09 M and 0.11 M were synthesized and the
crystalline nature was verified using XRD and
Raman spectroscopy. The photo anodes were de-
veloped using these nanoparticles and used for
DSSC. It was observed that the DSSC developed
using photo anode with Al doping concentration of
0.07M offers improved results as compared to the
earlier reported work.

2. Experimental
2.1. Materials

Chemical reagents including titanium isopropoxide,
Al nitrate, polyethylene glycol 600, Triton X-100
(Otto Chemicals, Germany), Eosin Y dye and
Chloroplatinic acid (HoPtCls) (Ward Hill, U.S.A.),
acetyl acetone (Merck) and the organic solvent were
used as received without further purification. FTO
(Fluorine doped SnO,, 10£2/Sq.cm) coated glass
substrates were cleaned in a soap solution, tap
water, acetone and DI water sequentially by ultra-
sonic treatment for 15min each before using for
electrode preparation.

2.2. Preparation of undoped and
Al-doped Ti0,

Roth nndoped and Al-doped TiQ,; nanoparticles
were synthesized by simple and cost, effective snl—gel
tmethod as mentioned in Che previous sbudies”? 308
Doping concentration of Al varied as 0.05M,
0.07M, 0.09M and 0.11M to synthesize the Al-
doped TiO, nanoparticles. Al-doped TiO, nano-
particles of all concentrations along with undoped
TiO, nanoparticles were washed several times, dried
at 100°C and the calcined at 450°C for 1h.

2.3. Preparation of electrodes

DSSC of effective area 1lcm® was developed
according to the following process. Paste of TiO,
nanoparticles, of various doping concentrations,
was prepared using distilled water, acetyl acetone,
polyethylene glycol and Triton X-100 in an agate
mortar.?” The photo anodes were obtained using the
doctor blade method on the conductive glasses and
then sintered at 450°C for 30 min in the air in the
muffle furnace. After being cooled to 80°C, the TiO,
electrodes were immersed into 0.03 mM Eosin Y dye
solution in ethanol and allowed to soak for 24h in

dark space. Cathode electrodes were fabricated by
drop casting, the 5 mM solution of HyPtClg in 2-
propanol, on 1cem? area on a cleaned FTO glass.
Cathodes were also calcined at 450°C for half an
hour before use.

2.4. Development of DSSCs

Electrolyte prepared using 0.05mM Iodine and
0.5mM lithium triiodide in acetonitrile was kept
ready. The photo electrodes immersed in dye were
taken out, washed with ethanol to remove excessive
dye, dried on a hot plate and assembled with a
platinum cathode with the help of Surlyn polymer
spacer, crocodile clips and alligator pins. A drop of
electrolyte was inserted in between the two elec-
trodes before illuminating to obtain the J-V char-
acteristics using the Semiconductor Parameter
Analyzer- Keithley 4200 unit and overhead projec-
tor assembly.

2.5. Spectroscopic analysis

X-Ray Diffraction (XRD) patterns were recorded
on a Brooker X-Ray diffractometer using Cu Ko
radiation source. The XRD patterns were recorded
in the 26 range from 20° to 80°. Raman spectra were
measured at room temperature with an AIRIX
Corp (STR150 Raman, Japan). The laser line at
h32nm of an Argon ion laser was nsed as an exci-
tation source with an output of 50 mW. The pawer
of the laser at the sample was aboul 25 W, Muor-
phology of films was characterized using Atomic
Force Microscope (AFM) (Park XE-7) in a non-
contact mode. The Adsorption effect of the dye by
TiO, photo anodes of different Al doping con-
centrations was measured by ultraviolet-visible
(UV-Vis) spectrophotometer. The photovoltaic
characteristics of the DSSCs were investigated with
the help of semiconductor parameter analyzer
(SPU) (Keithley 4200). The fill factor (ff) and en-
ergy conversion efficiency () were calculated as

(I max XV max)

ff =
Ise x'Voe ' ' (3)
Isc x Voc x ff x 100
n= T : (4)
in

where I, and V. are the current density and
voltage generated by DSSC at maximum power
point. V.. open circuit voltage and I, represent the
short circuit current density of DSSC and I;, is the
intensity of incident light.
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3. Result and Discussion
3.1. Structural analysis

Figure 2 shows the XRD pattern of Al-doped TiO,
nanoparticles with doping concentration from
0.07M to 0.11 M. The patterns®! are matched with
the diffraction patterns of pure and 0.05 M Al-doped
TiO, nanoparticles considered in our previous
paper.’”*’ The dominant peaks near 25.3, corre-
sponding to (101) plane, for all the nanoparticles,
indicate formation of anatase phase of TiO, nano-
particles. The rest of the planes are also corre-
sponding to anatase phase as per JCPDS file 21-
1272 and 21-1276.%7 There was not any special peak
observed for Al. A small rutile peak appears in the
XRD pattern of doping concentration 0.11 M. The
size of nanoparticles was calculated using Debye
Scherrer formula (D = kA/fBcosf).?" It was observed
that the size of Al-doped TiO, nanoparticles in-
creased initially as doping concentration has been
increased from OM to 0.07 M. However, doping
concentration of 0.09M and 0.11 M size of nano-
particles found to be decreased. This may be due to
increased dopant concentration and sintering tem-
perature. Perhaps, increased doping concentration
may have inhibited the crystal growth during heat
treatment.

Raman spectroscopy is a very sensitive tool to
confirm the phase of TiO, nanoparticles. Figure 3
shows the Raman spectra of pure and Al-doped
TiO, nanoparticles. The strong bands near
145 per cm, 397 perem, 513 perem and 639 per cm
are observed for all samples. According to factor
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Fig. 2. X-ray diffractogram for Al-doped TiO, nanoparticles

of Al concentration 0.07 M, 0.09M and 0.11 M.
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Fig. 3. Raman spectra of pure and Al-doped TiO,

nanoparticles.

group analysis, all of these are assigned to anatase
phase and can be attributed to Eg, Blg, Alg and
Eg, respectively.*”

3.2. Morphological investigation of
Al-doped Ti0O, photo anode

The AFM was availed for investigation of the sur-
face morphology of the photo anodes. The surface
roughness value determined by AFM could decide
the photocatalytic activity of the photo anode.
When Lhe tougluess is greater, the photocatalytic
activity is greater, because there is a larger surface
area Lo absorb the dye.?® The sutface wotpliology of
undoped and Al-doped TiOg thin [ilus dre 1evealed
in Figs. 4(a) 4(c). These images were obtained in
the area of 2 x 2 um. The surface roughness of the
undoped and Al-doped TiO, photo anodes mea-
sured using XEI software is listed in Table 1.

It can be observed that the surface roughness of
the thin film increases initially with increasing
doping concentration up to 0.07M and after that
decreases as the concentration of Al increases to
0.09M and 0.11 M.

3.3. Photovoltaic characterization

In order to investigate the influence of doping con-
centration on the photovoltaic properties of DSSCs,
The current density—voltage (J-V) characteristics
were studied. The characteristic curves are shown in
Fig. 5 and the corresponding photovoltaic para-
meters are listed in Table 2.
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Fig. 4. (a) AFM image of undoped TiO, nanoparticles photo anode, (b) AFM image of 0.05 M Al-doped TiO, nanoparticles photo
anode, (c) AFM images of 0.07 M Al-doped TiO, nanoparticles photo anode, (d) AFM image of 0.09 M Al-doped TiO, nanoparticles
photo anode and (e¢) AFM image of 0.11 M Al-doped TiO» nanoparticles photo anode.

2050009-5



WU, VALLPL UL UpLIE Ao al .

UL UM WIS LIV LLULL 15 Sy UL Prtiaa

YV LAYN\SLOAMYAY VL AV B LU, i

YAANDLL 1 UL o1va

Uy uivi

S. S. Kulkarni et al.

Table 1. Amount of surface roughness in the photo anodes of
different Al-doped TiO, nanoparticles.

Amount of Al doping in mole % Surface roughness Rq in nm

0.00 91.77
0.05 117.38
0.07 202.90
0.09 168.00
0.11 131.00
250 | Pure 'l‘io,
M‘%%M === 10.05 Al doped TiO,
S s 0.07 Al doped TiO,
200 | \\ ~———0.09 Al doped TiO,
i \ . 0‘11 A‘ dom TIO:
3 b '
:
-
g 100 .
o
50
b '\\i' T ¥ ] 1] 1 i i
0 50 100 150 200 250 300 350 400
VinmVv

Fig. 5. Photovoltaic characteristics of DSSCs using photo
comprised of pure and Al-doped TiO, nanoparticles.

As compared with the cell using undoped TiQ,
plvlo anods, the colls with mereasing  Al-doped
Ti0s plhuvtu auudes ylelded a temarkably hugh phatn
current density (J,.) and open circuit voltage (V)
initially up to 0.07 M doping concentrations of Al in
the photo anode. The cell with 0.07M Al-doped
TiO; photo anode exhibited the best performance
with photo current density 247.6 mA /cm®, open
circuit voltage 0.357 V, fill factor of 27% and the
photoelectric conversion efficiency of 0.02456%. It
was 98.66% higher than that of DSSC using pure
TiO, photo anode (0.0003277%). However, the
overall cell performance decreases drastically as the
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—_— S C
—— VO C

250 | r
L 350

200 4 I 300

5 -]
k] 250 3
g 150 . 1]

<
E 200 8
v &
= <
3 100 L150 £
£ g
g ‘ 5
2 L100 ¥
® 50 | =

L 50

T 5 T i T % T X T y & T
0.00 0.02 0.04 0.06 o0.08 0.10 0.12

Molar Concentration of Al doping

Fig. 6. Variation of I, and Voo along with anode Molar
Concentration of Al doping.

doping concentration of Al becomes greater than
0.07M. This drastic fall in efficiency may be at-
tributed to decrease in dye loading due to increasing
concentration of doping.

From Fig. 6 and Table 2, it can be observed that
the values of photovoltaic parameters increase up to
the Al concentration 0.07 M.

However, after that the short circuit current,
open circuit voltage and the efficiency of DSSC
decrease drastically. It has been reported that in-
creasing impurity traps are formed in the path of
eloctrono while pagsing threnipgli anoe wlieh cansas
the recombination, decreasing the apen rireni
voltage and shoit circuil current.” The iglal -
crease in short circuit current can be explained on
the basis of theoretical model of electrical conduc-
tivity®® given by

0 = nep, (5)

where e is the charge of electron, n is the concen-
tration of electrons, o is the electrical conductivity,
and y is electron mobility.

According to Lu et al.,? the increase in doping
concentration enhances the electron concentration,

Table 2. Photovoltaic parameters of DSSCs: photo current density (J,.), open circuit voltage (V,.), maximum photo

current (I, ), maximum photo voltage (V,,), Fill Factor(ff)

and efficiency (7).

Photo anode synthesized using

Joo (WAcm—?)  V,

(mV)  Luy (pAcm™2) Vo (mV) £ (%) n

Pure TiO, nanoparticles 21.91
0.05 M Al-doped TiO, nanoparticles 85.03
0.07M Al-doped TiO, nanoparticles 247.62
0.09M Al-doped TiO, nanoparticles 45.85
0.11M Al-doped TiO, nanoparticles 2.05

65 10.24 32 0.23  0.000330
170 45.13 95 0.30  0.004290
359 129.30 190 0.28  0.024560

72 25.20 38 0.29  0.000960

5 1.13 2 0.22  0.000002
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thereby, improving the electron transport efficiency
and hence improving the photo current. However,
as doping concentration increases, electron mobility
decreases rapidly due to the electron scattering by
defects. As concentration increases more and more
defect points also increases, causing increased scat-
tering of electrons, increasing the recombination
and suppressing the short circuit current.®*

4. Conclusions

Al-doped TiO, nanoparticles of various doping
concentrations were synthesized and incorporated
to develop photo anode of a DSSC. XRD investi-
gation confirms that with increased concentration
of grain size increasing up to a certain limit, there-
after, grain size decreases even if the doping con-
centration is augmented. The maximum grain size
of 20.534nm was observed for 0.07M Al-doped
TiO, nanoparticles. Moreover, the DSSC developed
using photo anode of 0.07M Al-doped TiO, nano-
particles exhibited a dramatic increase in the pho-
tovoltaic parameters in comparison with all other
synthesized devices. The increase in efficiency of
DSSC with 0.07M Al-doped TiO, nanoparticles
photo anode was 98.66% more than the undoped
TiO, photo anode DSSC and 80.05% more than the
most studied concentration value (0.05M) of Al
doping.
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Abstract: The microwave assisted green synthesis of novel ligand derived from 2-Amino benzimidazole and
Acenaphthenequinone and its metal complexes of Mn(11), Fe(Ill), Ni(ll), Cu(ll), Co(Il), Zn(Il), Cd(Il) and Ag(I). The novel
ligand was identified by melting point and thin layer chromatography. Characterization of novel ligand was by elemental
analysis, Infrared spectra, "HNMR spectra and mass spectroscopy. The metal complexes were identified by melting point, thin
layer chromatography and their distinguishing colour metal complexes were characterized by Infrared spectroscopy, UV-visible
spectroscopy and thermo gravimetric analysis. The antibacterial activities of the novel ligand and its metal complexes were tested
against Escherichia coli, Staphylococcus aurous and Salmonella Typhi.

Keywords: Green synthesis, 2-Amino benzimidazole, Acenaphthenequinone, Antibacterial activities.

L. INTRODUCTION

The azomethine group present in Schitt base ligand, which forms highly stable complex with transition metal ions. In the present
work we focus on green and efficient synthesis of novel Schiff base ligand and their metal complexes. The main feature of
microwave synthesis approach are shorter reaction time, larger the yield and simple conditions for reaction. The few reports are on
the synthesis of metal complexes by microwave assisted method [1-3].
The use of microwave assisted irradiation in synthesis of drugs and organic compounds have proved that it is effective, safe and
eco-friendly with shorter reaction time [4-5]. Compound containing azomethine/imine (C=N) group are known as ligand [6]. The
roduct of ketone and aldehyde with primary amine are generally known as Schiff base ligand [7]. They are biological very active
compounds. having biological activities like antibacterial [8-11], antimicrobial [12], anticancer [13]. plant growth inhibitors [14] and
SO on.

1k EXPERIMENTAL SECTION
All the chemicals used in this work were of analytical grade. 2-Amino benzimidazole and Acenaphthenequinone form Sigma
Aldrich and metal nitrates and chlorides from loba chem and MERCK. The novel ligand synthesized in scientific microwave oven.
Metal complexes were synthesized by reacting novel ligand with metal salts in scientific microwave oven.

A.  Techniques
Synthesis of novel ligand and its metal complexes were performing in microwave extraction system in scientific microwave oven.

Melting points were measured on digital melting point apparatus. The electronic absorption spectra were recorded in the wavelength
range 200 to 400 nm using UV spectrophotometer. IR spectra were analyses on Shimadzu Dr 8031. The 'HNMR spectra was
analyse in DMSO D6 on Brakers 400 MHz instrument. The mass spectrum was recorded by LCMS spectrophotometer. The TGA
were carried out in dynamic nitrogen atmosphere (30ml/min) with heating rate of 10°C/min using Shimadzu TGA 50H thermal
analyser. TLC analysis performs on pre coated aluminium plates.
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B.  Preparation of Novel Ligand

The novel ligand was prepared by the reaction between 2-Amino benzimidazole (1.34 gm.) and Acenaphthenequinone (0.92 gm.)
under solvent free condition in scientific microwave oven about 40 min. The irradiated product after cooling at room temperature
washed with dry ether. The yield obtained was 2.12 gm. And melting point was 180°C. The purity of the product confirm by TLC.

Reaction

40 min
2 “1N + 2 HyO
2-Amino benzimidazole Acenaphthenequinone \( Y

(J2)-N-(()9)-2-(1 H-benzo[d]imidazol-2-ylimino)acenaphthylen-
1(2H)-ylidene)- 1 H-benzo[«limidazol-2-amine

C. Preparation of metal complexes

The metal complexes were synthesized under solvent free condition by irradiating metal nitrate or metal chloride with the required
amount of the ligand. The reaction mixture was irradiated in microwave oven. The products were washed with dry ether, filter and
dried at room temperature.' The metal salts used were MnCl, Fe(NOs);.9H,0, Co(NOs), .6H,0. Ni(NOs), .6H,0. Cu(NO3), .3H,0,
7Zn(NO;), .6H,0, Cd(NO;), .4H,0 and AgNO;.

111, RESULT AND DISCUSSION
All metal complexes and novel ligand are colored, solid and stable at room temperature. They possess sharp melting point. The
complexes are insoluble in common organic solvents but soluble in DMF and DMSO.

A.  Physical Properties
Physical properties of the novel ligand and metal complexes summarized in Table 1

Table |
Sr. No Molecular formula Color Melting point &) Time Yield %
1 Cy6H6Ne Yellow 180 40 min 93.80
2 [Ca6H 16Ng(H20)2]Mn Light Yellow 118 360 sec. 95
3 [Ca6H 6Ng(H20),]Fe Brown 110 30 sec 1D
4 [C26H6Ng(H,0),]Co Purple 132 300 sec. 87
g [Ca6H6Ng(H20),]Ni Greenish 168 150 sec. 96
6 [Ca6H,6Ng(H20),]Cu Green 154 90 sec. 95
7 [Ca6H16Ng(H20),]Zn Brownish Yellow 124 120 sec. 91
8 [CaH6Ng(H,0),]Cd Brownish Yellow 146 180 sec. 87
9 [CaH 6Ng(H,0)2]Ag Dark Yellow j 176 360 sec. 95

B. Elemental Analysis
Elemental analysis (CHN) data of the novel ligand is summarized in Table 11

Table 11
Com Empirical formula Molegbips fs i B
5 il [/
p i i Weight Found (cal.) Found(cal.) Found (cal.)
Novel ,
il CasHieNe 412 75.95 (75.73) 3.96 (3.88) 20.09 (20.39) -
Ligand
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C. Mass Spectral Studies
The mass spectrum study of novel ligand showed a peak at m/z. 413(M+1) that corresponds to the molecular weight of the ligand

412.

D. 'HNMR Spectral Studies
Observed "HNMR peaks (ppm) of novel Schiff base ligand summarized in Table 111.

Table-111
Compound | H-from Aromatic ring in ppm H-from-NH of Imidazole in ppm

Ca6H16Ng 6.81-8.46 6.07

The "HNMR spectrum of novel ligand shows different peaks. The characteristic peak observed at 6.07 ppm is due to H-from NH-of
Imidazole. The peaks observed at 6.81 — 8.46 ppm are due to H-from aromatic rings.

E. Infrared Spectra Analysis
Observed IR frequencies of novel ligand and its metal complexes summarized in Table [V.

Table-1V
;:) Ligand/complex C=N (cm™) N-H (cm™) C=C (cm™) M-N (em™)
1 CaeH 6Ng 1630 3350 1450 -
2 [Ca6H 1¢Ne(H20),]Fe 1647.21 3400 1454.33 547.78
3 [Ca6H 1¢Ne(H,0),]Cu 164335 3360 1492.90 677.01

The IR spectrum of novel ligand show characteristics band at 1630 cm™ which indicates (C=N) stretching vibration of azomethine
group [15-20]. The vibrational band at 3350 cm™ assigned N-H stretching in the ligand. Band observed at 1450 cm™ corresponds to
C=C stretching.

IR spectral study of Fe metal complex: The band appeared at 1647.21 cm™ corresponds to azomethine (C=N) stretching, whereas
same azomethine band is observed at 1630 cm™ in spectrum of ligand. Which indicate coordination of ligand with metal ion [21].
The band observed at 3400.00 cm™ assign to (N-H) stretching, whereas in spectrum of ligand it is observed at 3350 cm™. The
vibration observed at 1454.33 cm™ due to aromatic (C=C) stretching. The characteristics band appeared at 547.78 cm™' assign to (M-
N) vibration, which confirms coordination of azomethine and metal ion [22-23]. The weak bands observed at 893.04 cm™ and
1041.56 cm™ were due to OH wagging mode of vibration, indicating coordination of water molecule in metal complex [24-27].
Above bands which are appeared in spectrum of complex are not appeared in spectrum of ligand that confirm the formation of metal
complex with stable metal ligand bonding.

IR spectral study of Cu metal complex: A stretching observed at 1643.35 cm™', which corresponds to azomethine (C=N) stretching
vibrations, whereas same stretching is observed at 1630 cm™ in spectrum of ligand. The band observed at 3360.00 cm™ assign to (N-
H) stretching, whereas in spectrum of ligand it is observed at 3350 cm™. The vibration observed at 1492.90 cm™ due to aromatic
(C=C) stretching. '

The coordination of metal to nitrogen was justified by stretching observed at 677.01 cm™ [28]. The weak bands observed at 893.04
cm” and 1043.49 cm™ were due to OH wagging mode of vibration, indicating coordination of water molecule in metal complex [24-
27]. Above bands which are appeared in spectrum of complex are not appeared in spectrum of ligand that confirm the formation of
metal complex with stable metal ligand bonding.
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F.  Electronic Spectra
UV-Vis spectral data and probable geometry for the metal complexes summarized in Table V

Table-V
UV-visible major bands.
Sy, A il ’ ’ Proposed
Complex Absorption Maxima cm Assignment
No. : geometry

l(n m)
43706.29 (228.80)

1 [C26H|6N6(H20)3]Fe

éAlg(S)"—’ 4Tlg(G)

49019.60 (204.00) A1(S)— "Taoy(G) Octahedral
49455.98 (202.20) *A1S)— 'En'AL,

2 [Ca6H16N4(H,0),]Cu 44682.75 (223.80) "By, — ‘A,
45289.85 (220.80) ’Bi, — "By, Octahedral
47619.04 (210.00) ’By, — ’E,

UV-Vis spectrum of both metal complexes Fe(I11), Cu(11) recorded in the wavelength region 200nm to 400nm in DMSO solution.
UV-Vis spectral data of Fe: Electronic spectrum of Fe(lll) complex shows absorption maxima at 43706.29 (228.80), 49019.60
(204.00) and 49455.98 (202.20) assign to °A;(S) = “Tiy(G). °A1(S) — “Toy(G) and *A,(S) — “E,*A,, transitions respectively
indicating that complex possess octahedral geometry[29-30].

UV-Vis spectral data of Cu: Electronic spectrum of Cu(ll) complex shows absorption maxima at 44682.75 (223.80), 45289.85
(220.80) and 47619.04 (210.00) assign to °By, — Ay, *Bj, — *By, and *B,, — ’E, transitions indicating that complex possess
octahedral geometry[31-32].

G. Thermo Gravimetric Analysis of Metal Complexes
Thermo gravimetric analytical data of metal complexes were summarized in Table VI.

Table-V]
[Ca6H 6N6s(H,0),]Fe [C26H16Ng(H,0),]Cu
Weight loss % Temperature G Weight loss % Temperature °C

0 29.76 0 31.79

10 179.04 10 172.61

20 287.10 20 214.19
308 431.47 30 295.40

-—e- - 40 87732

----- : - 50 423.73
---------- 60 432.89

————— -—-- 70 449.31
------ - 80 485.49

33.231% total wt. loss 500 82.323% total wt. loss 500

The TGA curve of Fe(Ill) was carried out in the temperature range from 28.55°C to 500°C. The heating was carried out in the
nitrogen atmosphere, with heating rate 10°C min™".

In the range of 29.76°C to 179.04°C water of crystallization lost with 10% weight loss is observed. Then loss up to organic moiety
total weight loss of 33.231% at 500°C. Stable curve indicates formation of metal oxide.

The TGA curve of Cu(ll) was carried out in the temperature range from 30.58°C to 500°C. The heating was carried out in the
nitrogen atmosphere, with heating rate 10°C min™'. The thermogram of Cu(Il) shows total weight loss of 82.323%. The water of
crystallization was loses in the range of 31.79°C to 172.61°C. The loss of organic moiety with total weight loss at 500°C was
82.323%. A stable curve shows the formation of metal oxide of copper.

O©1JRASET: All Rights are Reserved
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C. Mass Spectral Studies
The mass spectrum study of novel ligand showed a peak at m/z. 413(M+1) that corresponds to the molecular weight of the ligand
412.

D. 'HNMR Spectral Studies
Observed 'HNMR peaks (ppm) of novel Schiff base ligand summarized in Table 111.

Table-111
Compound H-from Aromatic ring in ppm H-from-NH of Imidazole in ppm

CaeHi6Ne 6.81 - 8.46 6.07

The "HNMR spectrum of novel ligand shows different peaks. The characteristic peak observed at 6.07 ppm is due to H-from NH-of
Imidazole. The peaks observed at 6.81 — 8.46 ppm are due to H-from aromatic rings.

E. Infrared Spectra Analysis
Observed IR frequencies of novel ligand and its metal complexes summarized in Table V.

Table-1V
;‘;) Ligand/complex C=N (cm™) N-H (cm™) C=C (cm™) M-N (cm™)
1 CieH 6Ng 1630 3350 1450 -
2 [Ca6H 1¢Ne(H20),]Fe 1647.21 3400 1454.33 547.78
3 [CaeH1eNe(H,0)]Cu 164335 3360 1492.90 677.01

The IR spectrum of novel ligand show characteristics band at 1630 cm™ which indicates (C=N) stretching vibration of azomethine
group [15-20]. The vibrational band at 3350 cm™ assigned N-H stretching in the ligand. Band observed at 1450 cm™' corresponds to
C=C stretching.

IR spectral study of Fe metal complex: The band appeared at 1647.21 cm™ corresponds to azomethine (C=N) stretching, whereas
same azomethine band is observed at 1630 cm™ in spectrum of ligand. Which indicate coordination of ligand with metal ion [21].
The band observed at 3400.00 cm™ assign to (N-H) stretching, whereas in spectrum of ligand it is observed at 3350 cm”. The
vibration observed at 1454.33 cm™ due to aromatic (C=C) stretching. The characteristics band appeared at 547.78 cm™ assign to (M-
N) vibration, which confirms coordination of azomethine and metal ion [22-23]. The weak bands observed at 893.04 cm™ and
1041.56 cm™ were due to OH wagging mode of vibration, indicating coordination of water molecule in metal complex [24-27].
Above bands which are appeared in spectrum of complex are not appeared in spectrum of ligand that confirm the formation of metal
complex with stable metal ligand bonding.

IR spectral study of Cu metal complex: A stretching observed at 1643.35 cm’', which corresponds to azomethine (C=N) stretching
vibrations, whereas same stretching is observed at 1630 cm™ in spectrum of ligand. The band observed at 3360.00 cm™ assign to (N-
H) stretching, whereas in spectrum of ligand it is observed at 3350 cm’'. The vibration observed at 1492.90 cm™" due to aromatic
(C=C) stretching. j

The coordination of metal to nitrogen was justified by stretching observed at 677.01 cm” [28]. The weak bands observed at 893.04
em”™ and 1043.49 cm™ were due to OH wagging mode of vibration, indicating coordination of water molecule in metal complex [24-
27]. Above bands which are appeared in spectrum of complex are not appeared in spectrum of ligand that confirm the formation of
metal complex with stable metal ligand bonding.

OIJRASET: All Rights are Reserved




7
(8]

]

[10]
0
(12]

[13)

(141

(3]
[16]
(17
[18)
(19]
[20]
[21]
[22)
[23]
[24]
[25]
[26]
(27)

(28]
[29]
(30)

31]
[32]

International Journal for Research in Applied Science & Engineering Technology (1JRASET)
ISSN: 2321-9653: IC Value: 45.98; SJ Impact Factor: 7.429
Volume 9 Issue 1V Apr 2021- Available at www.ijrasel.con

REFERANCES

Mahajan K, Fahmi N, SinghR V (2007) Indian J. Chem. A 46,1221

Sharma K, Singh R, Fahmi N, SinghR V (2010) Spectrochim. Acta, A 75, 422

Mohanan K, Kumari B S, Rijulal G (2008) J. Rare Earths 26, 16

Dubey R K, Dubey U K, Mishra C M (2008) Indian J. Chem., A 47, 1208

Shinde A, Zangade S, Chavan S, Vibhute Y. (2014) Microwave induced svnthesis of bis-Schiff base from propane-1, 3-diamine as promising antimicrobial
analogs. Org Commun.; 7(2):60-67.

Mishra A, Purwar H, Jain R, Gupta S. (2012) Microwave Synthesis, Spectral, Thermal and Antimicrobial Studies of Some Co(ll), Ni(ll) and Cu(il)
Complexes Containing 2 Aminothiazole Moiety. E-Journal of Chemistry, 9(4):77-R5

Xavier A, Srividhya N. (2014) Synthesis and Study of Schiff base Ligands. 1OSR Journal of Applied Chemistry:7(11):6-15

Kumar J, Rai A, Raj V. (2018) A Comprehensive Review on the Pharmacological Activity of Schiff Base Containing Derivatives. Organic &Medicinal Chem
1:1(3):5-20.

Verma S K, Verma K K, Raja Ram and Bhojak N (2018) Chemical science transactions, 7(3),531-537.

Rajendra K. Jain and Anand P. Mishra (2012), J.serb.chem.soc. 77(8)1013-1029.

Shrivastava K P, Anuradha Singh and Suresh Kumar singh. (Apr 2014) IOSR-JAC, e-issn: 2278-5736 vol.7, Issue 4 ver. 1.16-23.

Pahlavani E, Kargar H, Sepehri Rad N (2014) A study on Antitubercular and Antimicrobial activity of Isoniazid derivative. Zahedan journal of Research in
Medical Sciences; 17(7):7-10.

Yadav G. Mani J. (2015) Green Synthesis of Schiff Bases by Using Natural Acid Catalysts. International Journal of Science and Research; 4(2):121-127.
Osowole A. Ott 1, Ogunlana O. (2012) Synthesis, Spectroscopic, Anticancer, and Antimicrobial Properties of Some Metal (11) Complexes of (Substituted)
Nitrophenol Schift Base. International Journal of Inorganic Chemistry. 20127: 1-6.

Campbell M J M and Grzeskowiak R (1967) J. Chem. Soc., A, 396.

Min Wang, Liu-Fang Wang, Yi-Zhi Li and Qin-Xi Li (2001) Transition Metal Chemistry, 26, 307.

Kulkarni A, Patil S A, Badami P S (2009) Eur. J. Med. Chem., 44, 2904

Silverstein M R, Bassler G C and Morril T C (1981) “Spectrometric Identification of Organic Compounds™: John Wiley and Sons, 4th Edn. P. 11 1-130.
Abdulla A K and Ismail K Z (1994): Canadian J. Chemistry 1994, 72, 1785.

H. F. J. Harold (1974): American Chem. Soc. 12, 3868.

Selbin J (1966) Coord Chem. Rev. 1, 293-314.

Sinn E, Morris C M (1969) Coord Chem. Rev. 4, 891.

Nakagawa L, Shimanonchi T (1 964) Specrochim Acta 20, 429.

Nakamoto K (1986) Infrared and Raman Spectra of Inorganic and Coordination Compounds: John Wiley & Sons, New York.

Bellamy L J (1958).The Infrared Spectra of Complex Molecules, Second ed.: Chapman & Hall, Methuen, London.

Nakamoto K (1971) Infrared Spectra of Inorganic and Coordination Compounds, Part B, Fifth ed.: Wiley Intérscience, New York.

Subbaraj P, Ramu A, Raman N, Dharmaraja J (2015) Synthesis, characterization, DNA interaction and pharmacological studies of substituted Benzophenone
derived Schiff base metal (11) complexes: Journal of Saudi Chemical Society, 19, 207-216.

Rajendra K. Jain, Anand P. Mishra (2012) Microwave synthesis and spectral, thermal and antimicrobial activities of some novel transition metal complexes
with tridentate Schiff base ligands: J. Serb. Chem. Soc, 77 (8), 1013-1029

Garima Shrivastava and Manjul Shrivastava. Microwave assisted synthesis and characterization of Schiff base of 2-amino-6-nitrobenzothiazole. Int. Res. 1. of
Pharmacy 2018, 9(5), 81-84.

Pranita U. Gawande, P. R. Mandlik and A.S. Aswar: Indian journal of Sci. 2015, 77(4), 376-381.

ABP Lever. Electronic spectra of dn ions Inorganic electronic specroscopy. 2nd Ed. 1984.

M.S.Ray, R .Bhattacharya, S.Chaudhuri, L.Righi, G.Bocelli, G.Mukhopa-dhyay, A.Ghosh,Polyhedron. 2003; 22:617-629.

©IJRASET: All Rights are Reserved




International Journal for Research in Applied Science & Engineering Technology (1JRASET)
ISSN: 2321-9653: IC Value: 45.98: SJ Impact Factor: 7.429
Volume 9 Issue 1V Apr 202 1- Available at www.ijraset.com

-

Hown

N N

N i e
\N/M\N/

NH

Proposed structure of metal compliex (M)=Mn(l1),Fe(111),Co(I1I),Ni(1I),Cu(1I),Zn(11),Cd(11),Ag(D).

H. Bioactivity study
Antibacterial activity of novel Schiff base ligand and its metal complexes were summarized in Table VII.

Table-VII
Sr. No. Compound Minimum inhabitation concentration (ug/ml)
E. Coli S. Aureus S. Typhi
1 : CaHi6Ne 250 125 250
2 [Ca6H16N6(H20)2 ]Mn 62.5 125 200
3 [Co6H sNe(H20),]Fe 100 250 100
4 [Ca6H16N6(H20),]Co 100 100 250
5 [Ca6H16Ng(H,0), NI 500 250 500
6 [Ca6H16Ng(H20),]Cu 100 125 250
7 [C26H6Ng(H,0),]Zn 500 500 100
8 [Ca6H6Ng(H,0),]Cd 62.5 500 250
9 [Ca6H16Ng(H20),]Ag 125 250 100

Antibacterial activity of synthesized novel ligand and its metal complexes were performing against Escherichia Coli,
Staphylococcus Aureus and Salmonella Typhi. Which were grown overnight at 37°C temperature. The minimum inhibitory
concentration (MIC) was evaluated against test bacteria. Concentration ranging is in between 0.4 ug/ml to10 ug/ml.
The comparative antibacterial study of novel ligand and its metal complexes show that the MIC value of Mn(Il) and Cd(I1) shows
good antibacterial activity on E.Coli bacteria as compared to rest of metal complexes and parent ligand. The MIC value of Co(1l)
complex shows good antibacterial activity on S.aureus bacteria as compared to rest of metal complexes and parent ligand. The MIC
value of Fe(IlI), Zn(1l) and Ag(I) shows good antibacterial activity on S.Typhi bacteria as compared to rest of metal complexes and
parent ligand. It get result as that in some quantity novel Schiff base ligand and its metal complexes are greatly useful against E.
Coli, S. Aureus and S. Typhi.

IV. CONCLUSION
The microwave method assures the principle of green chemistry. The novel ligand was synthesized from 2-Amino benzimidazole
and Acenaphthenequinone. It forms stable complexes with transition metal ions such as Mn(Il), Fe(Ill), Ni(1l), Cu(ll), Co(Il),
Zn(1), Cd(I1) and Ag(I). The novel ligand and its eight metal complexes show good antibacterial activity.
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