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Kq Lordt,
Eslerosl g€sita-lir host phtt.
i"pto.aru. seG,ll8- SEM

Morphologicsl studies *"re.@dlcted o! rra.le and feosle getlit lia ofrepro.onr arig .(Fabri!-iu!. t ?611

by u3ing ligit tDtc!osco!-\, sB qell as sc@rag electrotr erclosc.pr' (SE\O studies. Delarled m.irphologrcal
desctiptions ofthe getitalia ofI. alrslr (rnale and feoale) N'er. studied fol the fxst lin.. Frre mau ti pes

of stnsille r.e., seagilla trichoi&a s€isilla btricotrica. microui 
'chia- 

segilla coeloconica, aad *!ae. se::
oteen-ed aad &eir possible role \ith resFct to taxonffir\', hon planl !€lection, and copulaton b.ha\'lor ha\-.
bee! dis.u$ed.

1. I\TRODUCTIOIi
Hetet'opteran "stbk bu8" (e.g.. Pentatomi&e) possess scetrt

glalds in their abdominal segmelrts that secrete a, uopleasant

smelling substance lo save ttemselves &om beiqg attacked. otr the

contrary, the Rhopalid bugs. IeProcorls aLgu (Fabricius 1781).

do not have any sce[t glaDd(s) in their sbdominal segments, $ hich

is a characteristic of the Rhopatidae family [l]. They arc plant

bugs and belong ro the superfamily coreoidea, u'hich iocludes

ll geuera []1. The RioPalid buSs ate comrnonly called sce less

ptaDt bugs. as the scent glands are abseat. Ho$'eve!. this terlll is

misleadilg and inappropriate (in terms of identificatiors) because

sollle rl]opalids commotly Produce redolelt comPourds [3]-

Exlemal genitalia aod its micrortructure play a! imponant role in

idetrtiflhg species; itr soEe bstances, it is diffcutt to idediry on

rhe basis ofmorphology only [4]. Rbopalidae bugs are pa'ticulady

'plaut bugs'', as they are al$ays associated \ ith plasts [5-7]'
Mead and fasulo [U and Banagade 8lld Badq aik [3] rcported

or Sapiudaceae as primary hosts plaffs for Leptocor$ ar.<l its
closely relaled genu, Jadera. L addition. rte also noled that the
ltrtrg. Leplocoris- colonizes on other secondary hosr plalts iike.

Buteo onosperma tPalas],, Euphorbia ge ic latq (Dudhani)-

.+Welocxsus lo{foloa (Dokela), ceiba pentdldla (sa\-ar)-

Psidium guaju\o (Gual,a), Bolgairrillea. a.od lablob sp- (Fig.

la-D. sc€sdess plant bugs, I. au8?r' ard lior,4 xsus I?.l olillt/s. ate

economically importsnt, as tley catr attack cedain |egetable crops

like cucumb€!- pumpkia= aud cabbage. $bich leads ro econon)ic

Ioss [9,10]. To avoid such damage. pest poPulatioo (e.9.' plant

bugs) tre€ds to be checked. ID addition. to stud! the beharioral

aspect a8d altemotive pest control sttalegiei (e g. pherornone

traps), lhe sensory e.iclostructutr has beeo inYestigared durillg lhi
cou$e ofthe present study.

-fhe extemal Seoitalia of plast bugs hale been characlerized lbr
taxotromic applications. &'hile the extenlal female geDitalia of
the TriatorDitrae subfanily ha\E beeo rarel-v characlerized for

l&tooomy Il-13]. scatDing electloo microscopy (SE\I) study

of the extemal geritalia of some irlsect species. e g fillod'rr"
prolL\us, Rhodnius colonbiensis. Pansnonllus hetrct'i' atti

Pdnstron!.dus fi?8trhrJ. suggests lhe lole of its genitalia

morphology in ta-{onomical study [14].

L
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RAINBOW .Q; ; : ,

An Ana$rticat Strdy of Instifttional hfrasilracfure rc:"

Eryort Promdion: Issues and Imflicetious

Pm[, I)r Sert]e D. ]t girve
\rrdl*bai Collcga SdG, Rs-rJdrE ' 'lS'

Irtodrctiou
The slrMre of Inrri,rr eaport is Bpical of a dendqiE ecmcmy. ,*-:.. Las

traeimb bea a erprrcr of agixrlhrz. ra; o&bl od ilrq{.lchEs :ri-'l 'ro
agriorlEal rar maEial There l* beea ccnt.'uts &clittc it lte shc orf 4:,::: u'al
raw h:rtEriels rnd e frn go&cts Om nasc.i br &e rddivr thclim offuo4 t;\.- la8es

ad&cco ir ee btal €ql6Ebltc imeaseiep<pddin*rl qmir:r:.r in
fuescics' co"s !rytioa of lk goods. +.ccrrdiagly, lbe €rryqt mplus ;l : ra,ry

traditiml modities [ke Tca, hrs not beee irc:.tsing as 'rnrt as fu Go'' ':- r'<nt

weld bve sished- h ttis cmoaim fte gtxirg iryqrc of cEreiE r: -l'r.;!
casha*kerrels,cofreeodri=\&gstabbanri&urtsarealsoglowitrSiEiDportr--,'-.

SiEe 196O,EdEfu ry-.tdidusi.bLsati&eaPor6of,qmrElditic.::-- -etrs

arc gdtritrgitricpqtem Tkimcoqsistcfeagireoinggm@hznrlicra. s L$
ircMe peals, precirc d stmi+csloris simcs rod iml " r 'te:I.

pepu*ios Isc goods cofu 6<m 70 p€r cqt of rtditn e4rrt The ra- tat
some of these mn{raditicnat icm's srch as engiuetring gmds, h.tdicrafi.. 3L}'-

'''Ls €e. harrc eshblished ttmstlrrcs ir fte sur&ets of c*n lta mod .: .::i:d
cormi= $ow eatrhcy wuldcmimeb b€Frt oflDdi!'s tqtcts in trrc year'= - . ;:-.e-

Indbisnowinapositietor"keadrradagesofbottMled€oau, -. - ):lo
md ective gicc sitatiu in ilrhrrre0klnrl ra-atei- WHe srt[e c flf,nG* :: ]:se
tEdals exports potediats e-g hdicrafis' eagiE€fring goods, reedy-oai ': . rger,

jrrq yEtr rd umufraures, i@ ad sE€i kve frcotd wirbly. ' - ''13

e'rnmcrmeat of the uew agirdmrl potlcry e$ptdds is bciag given b bot ..-'--: :he

cryqtofagricolualgodr*' Ri:c €ryctis eerliryiryahccbtsidesttis .':". ::d
*SEtrbl€s udproctssedfoodsatab bmforgsipificminmeagorG-

Thceryortpromo{ina pm8rEBhiti8,;ed try tleGevrrrmt
AFrm ha" b overcorc sweral Uarrqs .l irs proccss ofimnstional- - : ir-
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lntroduction

Exlreme morphological simirariw among species often hinders accurate rdentification Ambiguity rnidentification can resurt in seveiery erronio,rs data on the natuJ-h-rstory and ecorogy (chesters.2017). If the species of iderest arc rare, endemic ;, *d-g;;, .; d.;;;;?isil;;;
:::r:llgTj.LT*llking,conservation measures (revieid in Bickford et at., ?007; Detic er at.'iur /r. Mlsroenrrncatron probrems are often encountered in tropicar insects as tir" a"jority oi'tt.
il::,T:-Fbr, a high level of cryptrc diversity; rherefoie u."uil.i**o_," idenrificatron of suchspecres takes an enotrnous amount of-e-x-pertise. time, cost, and human resources (Stork, lggg:Gadagkar et al., 1989; Godfray er at., tsee;. I.prop".;;;;i" ii"ntin""tlo. oi*".il;;;;verely affect the assessment ofconservation status oimany t"r,, 1i"iao"" 

"t 
ar. 20r r. chenuir et ar -

'l schoor of Erology & Envimnmlntat Nenagemcnt, Facutty ot susrainab ity studils, r,flT wortd pe.ce uni-ylrsity, Kothrud, Punc, irahlrashtra, lndi..
2 oepirtment of Zoology. Univcrsity ot Cambridge, Cambridge, CB23EJ, UK,
3 PG Delartment of Zoology, yidyabharati Cottege, Setoo, Wirdha, llahar:strtra, lnaia.4 Foundatioi ,or Erwironmer* Research conservation, No, {0?, fl-a, sushe€t seawinds, alto-vaddem,

Vasco-da-Cama, Goa, lndia,
5 Ji.lamata lilahavidyataya,Sarati, lndapur, pune, l,laharashtra. lndia.
6 Ramnaga r, Purb. tlcdinipur, West Beng.l, tndia.
7 oepa rtment ot Zoology, Shyampur Siddhes,vari lilahavidyataya, Ajodhya, Howrah, West Bengal.8 Xatap Trun, G-207, Doon Traralgar Extension, Oho ran Road. Vitlage Dhorankhas, pargana parwadoo

Dehradun, Uttarakh
I Southern

lndia.
Suryey ot lndia. 130, Santhome High Road, Chennai, Ta

'corresponding G.8
a OpenAccess. O ontine 1r Aut m2l by waarholtz BE9 & sr/e -c,-,)

rdeogm.aLom lPl( Dt. R.
'IPAI
. ,r'n$, Comm.
-.- -. .r.lloo

This work is Attribution 4.0 Public License. 82

lntemational Jountal of Odonatology, 24.2o2t, E2_94 @ WoChhOlE

Pankaj Kopardel':, Sridhar Halalix, Ashish Tipte!, parag Ranganekad, Arnol Sonawanes,Arajush Payra., prosenjit Dawn,, Ashwini Rai;. a;d X.al suUIai"nian,
Lost in Time: Re-description and EcoLogical Re_assessment of twolndian Endemic Elattoneura Cowtey, l93i lptaiycnemididael
Damselfties

tThese authors contributed equally to this r:vork

https .,doi.orgi 10.2-.]'197 t2t 59 -67 tg _24 6

Received: 3 June 2020 - Accepted: 30 November 2020 _ published: ll Augusl 2O2l

Abstrrct: Thelndian Elattonezro ar,e a.difficult group to. identit/ due to their extreme morphologicalsimilarity and sparse information in
is prominent amons rwo,."i".";,'iHHlil,I#:#:J.r"f.:'ilr;E::;#ffi,X,]l:lf*,,I
l:,. tctica lLaidlaw,letT). descrihed a hundr"d y;.";;; iffi;:il qrere described based on malespecimens with scant iniormation on rtt",r r",*G. if," .p**""rJucN RedJisted E. nige*ima( Data Deficient) and E' tetico tLas. co;.;;ri'rh";;i'i;?J,lrri ,n" a nigerrima *zs smarerthan E. tetico and both have non-*rinpling **r,-.i'rri*l"iiriffion. Here. we re-describe bothsexes of E nigenimo; E. rerrico along witi m"-rpi;#;;;;;;;i!"*"put nt _nty"is. we found thatE nigenino is sisnificanttv rarser tha; g .yr;1i ni to."i*?r.'r'rriiy ,rr"p"tric in distribution, withthe former having a much widJ, .nat,"t di.triuutio;;"-;ri;;rt;ought. Based on our geospatiaranalysis, we provide occurrerce iht *.fur r, u," ir*i. iri6i 

"l"ssmc,s of E. nigemma and,E. rerrica. we highright the imDortance ofupdating r"i"riri" .Lt . iil"rmalion and data on spatiorem_poral distributiontoprocredwrththeconservatioioferdemi"inr"rt,u.r,",arllorcrrrcdamserflies.
our study rndicates ecorogrcar and threat assessmen;;lilJ;; d;;; specres are urgentry needed.
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10. Impact of Global Economic Recession on lndian
Economy: Current Scenario

Prof. Dr. Parag R. Kawale
Asst. Professor Vidlabharti College. Seloo. Ta- Seloo. Dist. Wardha

Abstract

It is hard to deny, that we are curentlv in a financial cnsis. This is true not just in the

Uniled Stales but in the entire world! lndeed hal'ing look at what has been happening in Europe,

the Uniled States is not even in the rvorst shape among the advanced countries. Howe\.er the

United States is the world's largest economy. so our milder economic problems have a larger

proportional effect on the rest ofthe world. As the saling goes among economists, "When the

U.S. catches a coldr the rest of the world gets pneumorua!" Therefore there is lremendous

prcsure on the United States lo resolYe the current Iinancial crisis

Due to the economic crisis economics *orld over are considered to be entering into

prolonged slorvdoul in economic activities. The intensity of present economic crisis is so high

that is being compared \\.ith the global economic recession in 1873, geat depression of 1930s

and East Asian crisis of 1990s. The currenl economic slowdotn is considered to be sub-prime

mortgage oisis in the financial sector of United States. Global economics recession and ils

impact on Indian economy, in this paper we try to explain the impact of three distinct channels,

that is, the capilal flows, sectoral contribution and financial sector. The global economic

recession has taken its toll on the Indian economy that has led to multi-crore loss in business and

export orden, tens of thousands ofjob losses. especially in key seclors like the IT, automobiles,

indusqv and orport-oriented firms.

Indian economy also passed through these stages during the year 2008. The economic

grondr rdg which was above 8% for consecutive period of three lears since 2ffi6, suddenll'

plunged to an average of 5.5%. Developed world is under the fear that recession ma,v nol tum out

to be continuous process resulting into great depression. Generally recessions are for two

quarters, but depression is a severe economic dounlum that lasts several years. Earlier lndia u'as

affected less by extemal world depressions as it relied more on intemal consumption, saving and

import substitutions.

However. after 1991 lndia opened up its economy to global players, share of expo(s,

both goods and serlices, in GDP grerv significantly.
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A COMPETENT AND AN ECONOMTCALLY CHEAP SYNTHESTS OF AMTDES CATALYZED
BY CALCIUM CHLORIDB

WA Khan
Y;dS&hani Collcga, Scloo, la,lio

{ o nesyoa,}ing autho t : n,st mkha na*@gtot!.con
ABS'I'RACT
CaCl lus becn fould to be an cllicient and crtmmicallv dreap catalyst for the rapid gnthceis of rmidtrs in high yiclls.
Thc ure.o[ stoidrlometric quantities ol'a.ctlc onh.-dride un.!", *rl""r,r f.." .orr,liri.rn. ..i'th.,ut anv o.ftllti.nal purillcationsrrukcslhisr'tiqueneasrfeandsourrIaltcnlrti\elothecxistingnrcthorfs.

I. TNTRODUCTION
Th( protedion of ln.v functioul group in protection
urd depotection tcchniqucs yia t nrironmc,atellr
crrmpasionrte U-ial is rasrlr rrlt al tagt ous a. rr., th"
<ummonlv encounter cmplov for t]re strrthr,rir of
mmplex organic matcri:ls. Hencr, a gr<,up is ,rne of rlr
nbst imponent group present in nrrplus of hiologicalt,r
n h.rant compound. Manr prote(.rirc groupl^.
,rrailablc for r}rc protcttion r{ arnioc funJonaiirr. ()[
rrhi h aren I groql is tlx. rlr)st common lring strlle in
a.'idic cloditionr and can be rcmor,td clnill un<|cr
alkrlinc crnrlirions ll l. Dim.nnt r""g"ntIi u*,i [,rr th"
arcfyl protcctk n of emincs ate r(.etic acid, acctfl
r'hkrridc l2l anhydrilc l!1. .rcct-r I aertonc pl. zinc
a(ctate J5l acctic acid 16l, and thiorcil l7l.
Amongst, tcctic rnhrdride is the most commonly used
rrrgcnt ar it is chcep, rcadilt atrilahk, rnd easv t,r
lundh. Btsklo rlreir use rs r pmttctilg group, arnid,,s
ara prcrEnt in r.arious imponlnt rutural produtts rnd
phannaceuticals suri as lacarsarnide, paratttanrrrl,
zonisamide, d.. thrt Jrc requirtrl in D.ir.\ qulntitics.
!'arious mcthods ere arailable lbr thc anrirlc stnr-ht sis
un&ri(i(lic r. rrcll as bosic rrrulitions urint .crti.
anhrdridc lEl.
Hou'crer. most of dre nrr: xrds zuller fronr lcss or morc
&meriu suc*r as te..liuos corxiitiorrs, cletltcd
t'mperaturcs, <.ostl.l otalvst-s arxl rergents, morc
reacrion timcs ud high roxicirl. Rcclnrly, Kim l9l a ul

Kcrrvords: Arnidr, acetyhtion, amirre, CaCl,

r.-poned the rlnthesis ol' accr,rmid&i using sulfatrrl
clx ine ionic liquid ar a utalrst using grin(Lrrnr

it.' .lli( i( nt in tcnrrs

c{'.ril'ltl and n'aclicr times, hnryclcr t}x: cahlvst is not
urmmcrcially available, url ruquire pneparation, .li,
over.\)mc thrsc dren.bccks still there is r chantt to
rL,vclrp I oerl. cablyst sastem tiat r:tn minimiz.e thest,
boundaries, Therefore, desir:blc cllicicnt catalrsu
thidr arc more e<rnomical, en ronmcntallv friencllv
rrxl use stoichiomt'tric .mount of reagent in jhi*.* .rf
rolatilc organic solvents. Calcium drloride (CaClrl
is l rerdilr alaihble, deap dehvdration rcrgrnr uscd
and rec'rntly gaining firusr as i grcen cablyst in
larious olganir. reactions. To excmplifr, CaCll, lrar
been used in Keboc*uril-Fields ll0l Man[ich
reactioo I I l, Iliginclli rhrr.e (ompon.,nt rt\(lion I l2l
and aldol translbnnations [131. ln retlrrt times, ir
has betn utilizcd as an elffcient Lervis e<.id cat lrst for
drc srnthrsh of 9-aryl-l, E<lioxoorrahrdroxaothent,
lt4l.

lpy'ial Scnxa -2O21

2. MATERIAL AND MI-I'HODS
,{ll conrrncrciallr arrilable reagcnts \rlr<' u$.d witlout
purilirution. ,\trtic anhrrlndr sar rlisrillerl prior to use.
Rr.artirrn rres nrrxritorrrl lrr usirg -IL('plart.r 

(Mt,rt.k
Sili,-a Cel f{) I:2;+), l,,rrrrl .rnir.rklthrrk, il t.rhuroi ar
rh leloPnrrnr r('r€rnls Jrrl ri$alizrtjon sith uV light
(25* an<l l6i nrn). Ma-r. sledrn \r(,rc recorrled nn
LC-MS. ()ptit:rl !-otatiottli \r.cre nrcasured sir_h a

JASC() P 1020 digiral prlarimere r. ,H nnd ,,C NMR
{x.Ltrr rvr're rccordcd rrn I Brukcr AC_]O0 NMll
{)ecEomeler, spcctr.r u,cre obtaincrl in cDCl,.
C1remiral shifrs are reportcd in 6 (p
(nrlstnnls t!r' rrF)ncd in H(.nz ( I L ).

;rm) ,ud toupling
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IIITSG,CIIEMICAL A}.IALYSIS OF WATER SAMPLE IROM SELOO TAISIL OF DISTRICT
WARDTIAMAHARASIIIRA
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zDepnnren d Botary, Art ard Sciare College fulgm Wardla

ABSTRACT
TlE,,,aE Eaqly is funird in le.rrrls ua dda citydwr&n difiia'. Tln'wtu l;.nfla alelr- 6om
lEricr.s ara rtrlrlt/r..E vdl, Ml wter. In Plwicvdaniraj arr.lwis wrio,s stzliN @nnEt{ arc
nag.lld irdtfrry F-1, Sgific sm-aivity (sP), wi disd.*d sdria- (iWi, wl M bnrua *n
WIil *tfut* d$atg, q.alilr alnrn fesf rmrdr pg'clasifrt;'liqldvufel. sandrs ofyinbrr saes
l1r.s irffiigaticrl m dc hsii it lDf., iriuq atius ail'llt AII Pannrllls twe $iihin tle glirissiile
t tig TIle trll.lr irfrcatedaddslsad
I(eyorr/e fl$iodwbl anl$is, TD6., COD, ND, N-rrirlrs adrml Ftur}rc.

INllRODIrcTION
V& fl4n ar essertial rde in hrnn life. Ahtngh sat'rstics, tlE WHO repcrts t}d apoxinatdy 36% of
L[tnn ad 6596 of rual Ldiar lr,se wittnl acess b safe &inkirg !t atfi . Fl€sh v\ds is sr of t]e nmt

METHODoLOGY.
Tte War SarSes rarcre cdletd ftun variou sig in tte Morrirg }hm bd!€er9 to llarr1 in tblvrlErE
Bctde. 'Ilp W&s wrfle u,ue irrrrrdiatdy hugh in o Lalo'ardry fs tln Estirration of varios Pti,sico-
dsical hrages like War Terpaanlq $l uae rwded ry tsirg flerrDrrEts ad Digital pH Mder.
(Sysuuia). Specific codrtiviti€s lrtre rrEasLrd b/ tsirg digital ccrdrtivity mter. TIE TDS vihe r,l,rre
nEasrd b, nsirg TN rrqs. ltfile dts hmrreers Sl'rh as tbr&es, Sodftnq ad pcrassiurnb/ FlarE

drt@/. Calcirm & M4rsiun Ct{ori&, Sult'nte ard l.librate v,se Estinated in dre
Iabeory By rsirg Staflbrd lahffiy nHtn&. tressr Sndy invdve tte Arnlysis of Wats QLality in
Tcnt d Pt5Tsicodudcal ruhd. (Triv6dy ard Cnd, 1986) irneed in ttn sirrilar directiorl i.e, from

. Corneruztion of rutists like Cltoride Sul$ate was wittin tlre psnissihe lirris for
rsrairEd les tlnn 3 in all cas€s. stnvirg rrrnnl nicrotial activity. Plysicoclurical

pranues affetd tle ginary podrtion in diffssr Aras. Th of chenical ctnractsistics

Sarqle I toSurde4
3&4.BODSande

d \ ats emdes in d= mdy ara srggesed
4 rase fo.rd to be rmre ftee trom varicrs
heafihie in t]e log nn

1)

2) plr$toed

thm th:re r,ras m clsrical ortari nation The
mcro grdn PN[ve haerial activitie. Ttp sande

sanfle 3 &
- 4 is nnre

lt,lciPAL
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A5mct-
Natural environment is very healthy and suitable for all kinds of organisms, hut his various acivities
though he is the climat of cteation of this world, pollured which rcsuhiog environmental pollurion.
About rhiry tepr€sentative samples were obrained and analyzed for its alkalinity content, sutphate,
pH, chloride, conductiviry, sodium and potassium. The value of chloride conrent wls ranging &om
1.20 to 2.{tr g/100g, elkalinirv *zs found to be from 2.5 ro 85.0 meq,.,lfi) gm, sulphere wes found to be
between 0.(57 to 0.745 g , conducriviry was ranging from 0.5 ro 2.0 micro mohs. range of sodium was

between 150.6 to 250 ppm and porassium from tfl].9 to 190 ppm.

Xay?odr Physico-chcmical analysis, soil samples. pH. Sodium - porassium
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Physico.&emical Analysis ofSoil Sampte from Wardha Disdct
W.LIlEr

rDepartment of Chemirtry, Vidybheni Collqe Seloo, wardha, Maharashoe. lndia

f,rryrordr Physico-chemical analysis, soil samples, pH, Sodium-potassium.

I. INTRODUCTION

Soil is a fundamental component, medium of nutrienr and materials, forms the life layer ofeanh. It developed
as a result of pedogenic processcs through weathering of rocks, consixing of inorganic, organic, soil organisms,

sil moisture, soil solution and soil air. approximatdy, the soil conrai ns 5&.5096 mineral matrer. I S-6o,b air
and little percentage oforganic marter (Charwal et al, 2005).

Soil posesses definite. physical, minenlogical and biochemical properties, having inconsixency from depth

m surface of the esrth, and provides a medium for the growth of plant Kingdom []. The soil forms rhe

intermediate zone bcrween the atmosphere and the rock layer of the eanh, the lithosphere. It also forms rhe

tlterhce between hydmsphere and the lithosphere and thus forming a pan of biosphere. The soil may be
v defined as the uppermost weathered layer of the earth's crust in which are mixed organisms and products of

their dath and decay. Soil pollution is caused by more and more use of minerals to soils by man, from the use

ofagriculture chemicals srch as herbicides, fungicides and insecticides, from the dust hll and precipitadon and

use of chemical fenilizers and contaminated water. It is also caused by the industrial waste, agricultural waste,

urban wane, biological pathogeos etc.

The industrial pollution increases the soil loxicity. The soluble sa.lt given out as pollutanrs d:mages the

ctltivated hrms. The soil pollution due to sew-age is also very high. Several diseases are inflicted in human

beings due ro pathog€nic forms present in tre soil. It is the need of every time that we have to study the

physico*hemical parameters of :oil to know its quality. Thirty representative samples were collected from

Cqryt|lc O th. author(r), ptrblirhor aod liccd6.c T.chn6.ian<. Academy. TLir ir at opcn-arccrs ertidc disttibured uod.r tlr
termr of thr Creadve Commong {ommariel Lictnre. wbich permia rmrcrtricted noo-commerdel urc,
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ABSTRT{CT

i'htural environment is yery healthy and ndtable for all tinds of organisrus, but his various activities though
he is the climax of creation of this worH, polluted whieh resuting environrnertat pollution, About thiry
rtprestntative sampler were obtained aod an tfzed for its alkalinity content, srlphate, pH, chloride,
conductivity, sodium and po(assium. The value of chloride content was ranging ftom 1.20 to 2.00 g/l$g,
alkalinity uras found to be Eom 2.5 to 85.0 meq/100 gp, zulpbare was found to be betueen 0.057 to 0.745 g ,

conductivity was nnging ftom 05 to 2.0 miso mohs, nnge of sodiun was berwe+n 15o.6 to 250 ppm and
potassium from lfi).9 to 190 ppm.

o[-*

[d
oo



TE
tr,

Io
3

'I
:,
o_

@o

d

,o
o
d!-

?

I

€'

o

q
oc

o

e p, L
O, thovar Arts, Comm.

*r = B I
iE s; nii I-:E
Eg t H€ g;

g.:
-!Ilta8
EAe>E*Igif{R;ao

iE
FT
<o_En
E(,t
3

)
,
6
a'

o
o{oo
EL

o

I
b
roo

SELOO
renco College,&sc

SELOO

1a*

(,G\

, Co

\
@

C
l*
.til L

a
=
o

oc
a
=
o-
at

o

o
==o
ft
o



I-. "

€c
x+ ox

ii rtOiO:

o@JAEB

An fu*fit on mi{ro propag6tim of ltdnba spccics lo. irrFovlrncr in
cultiv8tkm praclicas of ruk ceuticalt import nl fruits

Sollar tal Amrt. Xflra.l.lshaa GrLrli. Jyolr Dhrralla, s,ribna1r Thatu, Sh.ap (rtui glul.et

I F t' :.r

i lh6-r B 'lar.d P Fc

EEEil
Ihc li*agc bctrta lhc E cqd wEv. of COVlI>l 9 and lrr€ sf,,vcrity ot
mucormycGis h lldia
Xdi rBllr drao Urr'rta., lllpa Prllr$ Ma*,

lfr ,a:iii JLeaaJ:t 9a.t PqF ar.50

D,fd Edtti E?r

--l

fl p r,ux"",o,u",.t

Ud

Dr. R. G. hnYa,
L

y',rts, Comm.

Ot

& sciencecolege, SELOO

l0 xo( 2O2l

lOrol e xrs,,,'y ^-0Tlll.L a



Joumal of Applied Biolos/ & Biotechblos/ Vol. 9(06). m. 4 l-50. November, 2021

Available online .t http:i/wwwjabonline. in
DOI: 10.7324[A8B.2021.9605

The linkage between the second \,yave of COVID-I9 and the seyerity
of mucormycosis in India
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lky vords:
Muc.nnycosis, COVIDI9,
diabetes. immunosupprcssion.
secand wave of SARS4oV-2

The wtole $o d was fighting th€ danger ofs€vere 3cut€ respiralory ryndrome coronavirus-2 (SARS-C0V-2)

since 2019. 'fhe SARS-CoV-2 virus was muhting wilh great speed. and putling new challenges in fiont of
the world. ln ldia. lhe whole healthcare system was engaged in laakling the second wave of COvlDlg as

a resuh of virus mulalion. Additionally. a fungal co-infection. mucomycosis staied to invade the COVID
19 polients. Mucormycosis is an acote infection, caused by an opponunistic fungus, rnostly attacks thc
immunosuppressed, diabetic. afld neutropenia palienls. The other c{us€s of infection include inappropriste
use of imhunosuppressive drugs. €ntry of Mucorales throuSh open wounds, cancer. acquirEd immuBe

d€fcicnc.v sr-ndrome, organ transplanl, and malnutrilion. ln lhc r€cenl mucormycosis outtreak in India, all the

mucomycosis cas€s included eyesigh darrEBe. facial deformities. and evcn d€alh in critical cor itions. These

reponed mucorm)'cosis cases in Ldia $,erc mostly diabel€s, which l,ere treaLd with irnmunosuppressive
drugs. The mucormycosis fungus was probably invading the recovered, or nea, to recovery dre s€cond riave
COVID 19 potients. ln this revie\f,. we discussed the important risk faclors responsible for the sudde[ outbreak
ofmucomycosis. snd its s€verity li*ed lo s€cond wave COVIDl9 patiena in lndia.

I. INTRODUCTION

In entire lndia. COVID-19 cases due to double mutant severe acute

respiratory syndrome coronavirus-2 (SARS-CoV-2) virus wcre
jumping up in an uncontrolled manner. and the country was also

imagining the fear ofthird COVID-I9 wave. ln inclusion lo these

calamities, lndia was also facing thc rising cases of COVID-|g
linkcd mysterious infection "mucormycosis" creating signifr cantly
more complications in COVID- 19 paticnts J I 7l-

In the year 2021, during the second \,vave of COVID-I9
(SWCOVID.I9), 10-100 number of the COVTD-|9 pati€nts
in lndia were gening infected wirh fungal co-inf'cction
mucormycosis. causing eye damage. facial deformitics. blindness.

and further death in sovere conditions like diabetes llt l{)1. News
mcdia rcported the vaious cases of mucormycosis among the

SWCOVID-19 patients from Pune, Cujaral Ahmedabad, Madhya
Pradesh Odisha, Kamatak4 Uttarakhand, Telargana, Madhya

.Coftespnding Aullarr
Kt]@na lyanovao Muar*e, l4d)'sbharli Co ege Seloo, Sel@, lndia.
E-nail: kDqar*ar @, gnail.cofi

Pradesh and Bihar lll.l3l. With this inclusiorl total numbcr of
cas€s was rising continuously in India l l 3 l0l (Table l ).

Mucormycosis is an acute angioinvasive infection J2l l.ll
causing embolism and d€ath of tissues [2,1.251. In most of
the cases. the inlection progresses as a nosocomial infection

[26 ].11. Mucormycosis fungus enters imide the body through
environmental routes by inhalation ll5 .i8l and capturss the broad

range of immunologically comp.omised" and irrmunocompetcnt
traumatic wound patients ll9 .l I l. Mucormycosis is caused by a

group of opportunistic mold *mucoromycetei' 
[-121. belonging

Tabl€ l: Rising mucorm-vcosis cascs in lndia during llle second
wave of COVID-19 discascs.
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{-1

2.2. The LinI betwcen Mucormycosis hfcctiod rnd
swcovlrtl9
COVID-19 is a disease causcd by the SARS-CoV-2 virus. showing
a broad rangc of medical complications, which spreads from
huma*+uman by rcspiratory droplets Ii l()1. SARS-CoV-2 virus
infects the pulmonary tissues causing alveolar-interstitial lesion.
which may be responsible for more susceptibility otCOVID-19
patients to mucornycosis co-infection. In such cases, p.imarily
portal of entry of fungus is through na-sal route and lung airways

113. r r rl.

During the SWCOVID-19. mucormycosis outbreak in India" all the

ca-scs of mucornycosis co-infection were COVIf)-19 recovcred.
or near to recovery patients. In COVID-I9 disease. immune
system ofthe patient gels weaken on account of virus replication
and lung damage, funhermore uncontrolld diabetes mellitus.
use of immunosuppressive drugs lll{l ll.l.llll. comorbidity,
and malnutrition also contribute to it (Fig. l). Therefore. the
vulnerability of mucormycosis co-infcction is more in thc case

ol COVID-|9 disease lll3l, which is potentially responsible

for further he3lth complications. and also death in many cases

lll{1. It was found that among the l0olr30o/o of co-infections
in hospitalized and critically ill COVID-I9 patients. th€ fungus
was ten times more fiequent causativc agent lllil. The greater

risk fhctors for mucormycosis fungal co-infection in COVID-I9
patients was owing to; use of immunosuppressive medications.
lack of a diagnostic specific test for the incidence of fungal
infections in COVID-|9 patients ll16l. diabelcs. hematologic
malignancies, prolonged neutropenia. allogeneic hemalopoietic
stcm cell transplantaliorl solid organ transplant I I lil, and long-
term lymphopenia I I l -]. I I ltl.

In COVID-I9 disease, rcplication of virus triggers plenty of
cytokines called "cytokine storm." showing an inflammatory
reaction, and cxtensive damage to the lung llll.ll9l. Such
immunosuppressive state of immune systcm Ieads to an
uncontolled rcduclion in CD4+ and CD8.f cells ll9.l19 ll2l.
B-lymphocytes, and natural killer cells Jlll.llll. It was also
reported tha! SARS-CoV-2 infection also decreases the mon@ytes-
eosinophils. and basophils count in patients I Il5.l16l. Such acute
lung tissue darnage may be prone to secondary infections after the
outs€t ofCOVID-19 dis€as€ | l2l.l17 Il9l.

ln COVID-I9 in diabetic patients, the moflality can be directly
linked with diabeles mcllitus. In SARS-CoV-2 infection, there is

increased activity of angiotensin-converting enzyme-2-receptoni
pres€nt on pancreatic islct cells- as well as an excess ofc)4okines
secretions generatcs insulin resistance creating hyperglycemic
condition I ll0l.

ln COVID-|g patients- iron metabolism is also altered I Ii I l. In
scvere COVID-|9 cas€s. fcrritin level increases. which conducts
extra intacellular iron, gene.ating reactive oxygen which damagcs
thc tissue. Because of sgvcre infection and diabetic acidoketosis.
cytokines panicularly IL-6 activate ferritin production, which
rcsults in intracellula, iron overload I li I l. and crcates an acidic
stage, responsible for the risk ofmucormycosis I I121.

23. Mucormycosis rnd Thcrspeutic Drug ir COvID-19
Disease

During the SWCOVID-I9, most of the COVID-I9 patients in
lndia were trcated with steroids (Tocilizumab). antiviral drugs
(Remdcsivir). antiparasitic drug (lvcrmectin). and antibiotics

o
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Directorat€ General of Heallh Services (DGHS) had issued

the guidelines to stop the use of lvermectin and doxycycline
in COVID-I9 patients ll55l, and also removed lvermectin,

azithromycin, doxycycline. zinc, favipiravir. and plasma therapy
from recommendation list I I 56. I 571.

4. CONCLUSION

Mucormycosis is an opponunistic fungal infection. The rising cases

ofCOVlDl9linked mucormycosis in many stales of India may be

related to ons or morc factors. I n SWCOVID- l 9 disease. severity of
infection was more than the ea ier COVID-19 disease. which was

one of th€ causes for opportuoistic infections like mucormycosis.

Secondly. the COVID.I9 sufferer who had uncontrollcd diabetes

mellitus, h)?ertension, and comorbidity was more prone to
mucormycosis infection due to various hyper mechanisms in
patients. Thirdly, featnent with immunosuppressive steroidal

drugs in critically ill COVID-|9, and other COVID.Ig patients

was one ofdre reasons for mucormycosis co-infection. To prevent

these complications. umecessary use of stfioidal drug should be

avoided. In thc case ofcritically ill COvlDlg palients, lhc right
dose and duration ofsteroidal drug should be used- The other drugs
in COVID-19 treatmenls also contribute to immunosuppressire

condition amorgCOvlD-l 9 palients, and mucormycosis infection.
'llle diabetes mellitus COVID-I9 patients already suffer from lots

of complications due to COVID-I9 disease, and treatment with
inappropriate steroidal dose and other drugs further supprcsses the
immune system of patiena during the recovery. These were the

major links for life-thrcatening mucormycosis infection in India.

Apan fiom this, malnutrition in under-recovery and recovered

COVID-I9 patieots is vcry common, which weakens the immune

system, can also b€ thc reason for mucormycosis co-infection.

.15

All the above factors are linked with each othcr for the severity
ofmucormycosis in SWCOVID-19 patients than non-COVID-19
patie s. AIIMS and DGHS have issued various guidelines to
prevent thc new SWCOVID-I9 patients from the danger of
mucormycosis co-infection. However, already infected and

susp€cted mucormycosis cases can be protected by:early diagnosis
of fungus, an adequate dose ofthc antifungal drug (Amphotericin
B) and other drugs. control over the hypcrglyccmic condition.
maintaining oxygen level of patients" and proper diet.
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The linkage between the second wave of COVID-I9 and the severity
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Kcy *r&:
Mucormycosis, Ct}vlr}l9,
diabetes, imEl! oir.S[,rE3sion,
ret{ld wav€ of SARS{oV-2

Th. $t6lc \v{xld Ilas fighting thc dager of scrcrc acub rcsp;atory s_vn&otDc c{ronavinls-2 (SARS{oV-2|
sinc€ 2019. The SARS{oV-2 vinE lrss mulating wilh gresl spcrd, md puning new chsllenges itr fronl of
the $orld. ln I[di4 the whole heahbcsre srstem was engrged in tacklinA lhe sec.nd waic of COVID-Ig as
a rcsult of vinrs mulation. Additiooally, a fiirgal m-infection, mucormycosb started to invade tbE COVID
19 Ftients. MrEormycci. is ao acute infcction, carsed by aD c?porttlofutic fimgus, Eo$ly attrcks the
immu@rwpresse4 diabetic, rrd Deutropenia patiena. The other c{llses of infection ioclu& inappropriate
trse of inurrmormressive drugs" enfry of Lfucotal* through oFn wouds, csnc€t acauircd irnmlne
dcfiricnov synrkooe, organ traruplr[f and rulfldrition. ln thc rDccnt mucoErycosis outbrcak itr lodia, all the
Eu.orEycosis cas€s itrcludcd eyesigtrr darnage, facial deformities, srd ewn d€ath i! critical c.nditions. Tlps€
rcported mucormyeosis cases in lndia rvorE B)stly disbEt€s, *rich were teatod wi(h irDmEosr+pressive
&u8s. The mucorrycosis firogus was probobly inrdiog the reoverd or near lo recov€f,y lhe s€cond wave
COVID. I 9 prtieds. In this revbw, c,e discus.s€d Ore iryort&rt risk faotoIs reponsiblc for the suddea outhreak
ofEuconnycosb, and its slErity linked !o semnd wave COVID.I9 pdtieds in lndis.

I. INTRODUCTION

In entire India, C OVID- I 9 cases due to double mutant s€I'ere acute
rcspiratory qndromc coronavirus-2 (SARS4oV-2) virus rlcrc
jumping up in an uncontrolled manner, and thc country was also
imagining the fear ofthird COVID-19 wave. h inclusioD !o t]rcse
calamities, lndia was also facing the rising cases of COVID-I9
linkcd mystcrious infection "mucorml cosis" crcating significantll
more complications in COVID- 19 patients I I -7 ].

In th€ -y-ear 2021, during the second wave of COVID-I9
(SWCOVIDI9), 10-100 numbcr of thc COVIDI9 paticnts
in India were getting infected with fiurgal co-idoction
mucormycosis. causing eye damage, facial deformities. blindness,
and further dearh in severe conditions like diabetes 18 l0l. Ne$s
media reported lhe various cases of mucormycosis among the
SWCOVID- 19 patienls from Pune, Gujaral, Ahmedaba{ Madhya
Pradesh, Odisha, Kamataka, Uttarakhand, Telangana" Madhya

{orfttpndir8 Auler
t3hanq Woi@r@ Mut@*oi ltdydhoti College Seloo, Scloo, lrdia
E-nail: brturdkd @ gnail.con

Pmdesh, and Bihar Jl l.l2l. With this inclusiotr, total number of
cases was rising continuor.rsly in lndia I l3-201 (Table l).

Mucormycosis is an acute angio.invasive inlection l2l 231

causirg embolism aad death of tissues 12.1.251. Io most of
the c8scs, the infection progresses as a nosocomial infecton
[26 341. Mucormycosis fugus s ers inside the bod,v through
environmental roules by inhalation [35 iSland captules the broad
range of immunologically compromised, and immunocompercnt
tsaumatic l"-ound patieots 139-Jll. Mucormycosis is caurd oyL a
group of opporhmistic mold 'lnucoromyceles" [42], belonging

Trble t : Risiry mucormycosis cases in India dudng tle secod
*"ve of COVID-19 dis€ses.
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2. RISK FACTORS FOR MUCORMYCOSIS
CO-INFECTION

Mucormycosis is an opponunistic fungal infeclionthat isgenerally
non-pathog€nic in immunocompetent persons 165.661. except in

Murarkar and Mankar: Jounral ofApplicd Biology & Biorechnologv 2021.9(06):{ l-50

to th€ o.der "Mucorales,,' subptrylum mucoromycotina (formerlv
known as class rygomycetes) l4l..tjl The reporled number of
genera and species of mrcormycosis causing infections to humaos
arc I I and 27. respectively, of*hich Rhizopus rhizomc o1 Mucor
lichtheimia. Apophysomyces. Cunninghamella, Saksenaea,
(-okerctryces, Actitomucor. and Sytcephalastrum sp€cies are
usually over the globe J2l-22_4t.4.11. The R ropa, spp were
predominant in most mucormycosis infections in India. Although.
,4pophyso yces elegaw, .4nabaeno wiabitis. utd Rhi:ojus
homothallic werc also increasing along wrth atypical species
hke Mucor incg aris utd Thamnosryhn lucknonene 145.161.
Mucormycosis is categorized into cerebral. cutaneous- rhino-
cerebral, gastrointestinal, pulmonary and disseminatd rype based
on appeared arutomic localization. and clinical symptoms \r.hich
are urrommon and rare 12l.-ll-47.481.

The causative agcnt of mucormycosis is omniprcsent fuogi
predomiMnt in dus! decaying maner \atich causes infrequent

1- opportunistic communicable disease within a very shon trme lJ3l.
In mucormycosls. infection macmphages and neutrophiles perform
an important task in the host defense process [J+52] When thcir
activity BetsdiminisH, spores geaminate inside rhe hos [53]. Aner
rhe entry of fiJngus. spore gemination gets reiarded bt. phagoc),ric
activiq ofmacroph8ges by killingrhe hyphae l{91. lnanorm, host.
durrng the development oflnfectton. n€utrophtlrc cells are atlraqed
towad h)?hae by the chemotaxis process and, araches to il. and
prevenB the spread of infection. In diabetic patients, neutophils
actrvit_v ges hampered. ard tte long-term neutropenic condition is
responsible for the evolutioa ofdisease [J91.

During the SWCOVID- I9Jinked mucormycosis(SWCOVID_ |9).
rhe mortality rale of mucormycosis patients was nearly 507o
l7l In eadier repons. death percenl owing to mucomycosrs tn
lndia was mentioned betwecn 28% and 52o/o [22.51 i91 ln a
computer-model-based study, l4 mucormycosis cases p€r 100,000
individuals in India were evaluated ljg.l, showing the dea$
percent 3E.2 per year 158.601. The figures provided by this model
shown ubiqujtv ofmrrcormycosis in India was almost 709/0 greater
than the global data per 100,000 persons [58]. Chandereral 16ll

\/ mentioned the altogether monality rate of mucormycosis can be
diversified by the status ofthe case, kind ol'fungal anack, affected
part of the My, and adequste antifurgal treatment along uith
surgical intervention 16l]. TIle important reason for the dea$ of
mucormycosis-inGcted patients wds late diagnosis [6]1, and old
of age patients. The involvement of the hcad and trunk tncreases
the numb€r of deaths of mucormycosis [63]. tt was reponed.
altogether death rate can fall up to 40% with antifulgal treatmenl.
and surgical debridcmcnt [&1.

In this paper, we have discussed the most Jxrssible causes of
mucormycosis co.infection and its severity linked to the second
\r"ve ofCOVID- l9 patienrs in India.

s€vere diabetes condition I{ I I Thc danger ofthis infection is more
in patients wilh diabetes mellitus. immunosuppressed [64.67_
721, neutropen,c coDdition [6ti ?1.7j], cancer. prevtously open
wound Mucorqles infedion [7j], rcnal failure. organ &anspl;nt,
under immunosuppr€ssive therdpy, cirrhosis. acquirerJ immune
deficiency syndrome, iron overload patients. and voriconazole
treatment [41.]1.21.7.11 (Fig. l) Somc reports also mentioned
infection ofmucormycosis to some atvpical areas olthe bodv like
breast l7il. ear l2ll. hean 176-771. and bone rnfeclron l7R 7bl

2.1. Mu.ormycosfu rtrd Dirb.acr
In the recent outbreak ofmucormycosis in lndia among the SW_
COVID- l9 patients, diabetes mellitus !r,as one ol'the important
risk factors responsible for an increased number oi cases
119,8O-841. According ro the various repons. globally. among
the fungal infection cases in COVID-I9 recovered patients.
94olo ras Diabetes mellitus, and of this 7l% cases was liom
lndia l5.l9l. Diabetic mellitus and diabetes ketoacrdosis are the
frequent cause of rhino-orbital or rhino-cerebrat mucormvcosis
l8-;-C(ll. uhereas the neulropenrc condllion of lhe pattcnts rs
lhe reason for pulmonary mucormycosis [91.921. ln rhe Indran
diabetic population pulmonarv mucormycosis is the second
commonest type of iflvasion l5l.9l.9ll. then cutaneous J2:-591
and renal mucormycosis [60] The available reprons also shown.
urrcontrolled diab€tic mellitus is the main risk factor responsible
for mucormycosis infection 151.59-9,1-961. These patients
particularly progress into rhino-orbrtal mucormvcosis. and
rarclv de!elop Iulmonary anrl drssemrnated mucormrcosrs l.r7
99l. In a diabetic patient, fungal spores enter through the stnus.
and process up to the periorbital region. face. and brain 1471.
ln Rhino-orbital mucormycosis infection. primary symploms
are either sinusitis or periorbital cellulitis Il0l]. which invotves
trouble in eyes and face, nunrbness of the face, lbllowed by
conjunctival sutfusion, blurry eycsight, and swelling on soft
tissue [97.10].ltl3i. and blindness. Kasper el al lt0{)l reported
in diabetcs acidosis and non-ketoacidosis patients. there is
a direcl connection beiween high sugar concentrations $,ith
mucormycosis infection.

Various study repons have been publ ished regard ing the mechanism
of establishment of mucorm].cosis int'ection in diaberes mellitus
cases. ln these patients, neutrophils activity gets reduced J5t)1, and
also patient b€comes deficient in CD4 cells I l04. ll]_jl l_owacriviN
of rytokine and malfi.rrction ofpolymorphonuclea, cells {PMNC)
mar be hnked \irh deficienc) ofCD4 cells ll0{ lof.l ln an
individual qith diabetes mellitus, triggering of microbial infection
reduces the secretion ofinterleukin (lL)- l & [L-6 bv mononuclear
cells and monocvtes. which rs lrnked to an inherent l'aull in the
cells 06.1071 Although, according to orher repons, in diaberes
mellitus cases, glycation resulls in inhibition ofproduction oflL-
10, gamma intcrfcron. ard tumor necrosis factor. In thesc pattcnls-
increascd glucose-6-phosphate lcvel boosts the apoptosis of
PMNC which results in a reduction in number, and lheir uansl'er
throuBh endothelial cell 07l ln diabetes ketoacidosis condition.
acidosis of patient intenupts transferrin-ion binding-mcchanism.
which increases the number of unbound
for the growth offungi It08.109].
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(Azithromycin, Doxycycline): which were also the important J. DISCITSSIONcause of mucormycosis [gl.ll3.lj3 The steroidal drug and Dunng the SWCOVTD-|9 in India_ COVID-t9 patrenls \rereanhviral drugs suppress the immune svstem of patients during started to acquire a deadly opportunistic fungal inlirction calledthe treatment The neroidal drugs increase the susceptibilt8 of mmormycosis. I hc numberofpatrcnls to mucormycosis intbctron I I 3-l J. by reducing rhe activiq, wrth geat speed in 28 statcs oflndia. ofwhich 867o rvere histoD.

mucormycosts cases was incteas rng
ofmac rophagcs and ,€ut.ophiles [g6l. there upon is an imponant ofCOVlD- t9, and 62 3% were history ofdiabetes [10], exhibitinglrnk be tween COVID- 19 disease and mucormycosis co-inl'ection. s]- mptoms of visual changes, nasal stulfi ness, facial fullness.Stcroids were broadly used in many covlD-lgpneumoniacases, headache. blindncss, and even death ofthe parienG lt0,8r)lbut theiremcacy for this disease has been inconsistent [135]. In case

cal illness. the hypothalam ic_
There were several factors that increased thq extremity ofofacute pneumonia. sepsis, or criti mucormycosis in COVID-!9 patieots than non_Co vtD- t9p[uttary-adrcnal a]ds gets activ atcd and givcs the infammatory patlcnts [45-la7l Thc main factors rcsponsrble firr thisreaction Sleroidal drugs suppress thc hypothalam rc-prtuttary- infection rn near recovery and recovered COVID_I9 patrentsadrenal axisand developa hypercortisol rsm producing endogenous were diabetes mellirus and diab€tes ketoacidos [20,80-cortisol [136]. utrich reduces Iung damage by controlling rhe 8.1. t481. critical illness, long-term ventilation, hospital sta)

ts

various infl ammator-y responses { l -151. ln COVID-19 parie s.this I 1,15. r_1el . treatment with the immunosu ppressrvc sterordal drug.drug prevents tlle damage ofthe Iung b), reduc ing th€ inflammallon an antiviral drug. and other drugs [80.1 I2.l-15.llgl Dunng rhebut increases the blood su6ar in both diabetic and rpn-diaberic COVID-19 inl'ecrion. incrcased viral ioad ln pattents elevates theLd immunologically weak patients activity ofcytokines. called . 'cytokine storm" which comprehend
In case the high dose of stcroid induces hypercortisolemta

the danger and proieclion of the disease It.19]. This cytokine
condition. which liberates conicotropin-releasing hormone and

supplies inffammatory monocytes with the elevated symhesis
adrenoconicotropic hormone, causes succeeding hypoconisolemic

of inflamrnatoD, cytok ines like lL-6 [ 150J. This inflammarion-
state I llTl According to one report- the overall mortalio. rate of

causing cells enter tnto the lungs and cause lung injury which
mucormycosts rras 509o, and this was probahly due to the use

rs responsible lbr trouble in Iung function of COVID- l9 cases
J l5l l. In glch COVTD- t9 pattents. suscepttbil ity to opponun tsticof the steroidal drug lo save critical COVID-I9 patienls In rhe fungal co-infections like mucormycosrs tncreasescase ol'COVID- | 9 diseased patients, lherefore appropriate steroid

doses are important Il l,1,l:lr{l Patients with uncontolled diabetes. chances of mucormycosis
Antrviral medicines are also used to treal COVID_ I 9 patiems. Antivirai

fungal infections are high J-i.201 In case of uncontrolled diabetes
medicine like ritonalrr inhibits cytochrome t450 3A4 (CYP3A4)

increased sugar levol of patients suppons the growth of f'Ungus
by at least three channels; ( l) hl-pe. glycation of iron-sequencingstronglI ard tlseupon duriDg the Eeaaner( there may, be chances proteins. (2) overexpression of mammalian cell receptor (giuc_os&of irr iderre of Adrcml insffci:rry It]91. AdrerEl irsrlficirrry rs regulate prorem cRpTg) wh ich binds to Mucormycosis fungus.linked wilh deplercd ftrtcttm ofrEtr[-dl killer cells ut}ch is important (l) evocation of!,oorly disri nguished fault in phagocytmis [100]for recogrizing inf€ctious ageds, ad na-v be resporuible for
Duringthe COVID- lgdisease. treatment wlth immu nosupprc!st\ e

m ucoamvoosts cuinfection Dning the tr(ltmenl sudden temrnatton
ofsterodal dn4 '\rfiich is paniculady associated with ritonavir cluld be

steroidal drugs prevents Iun8 inflammation b] hampe ring the
dangerous for rncenttve care unit's cascs as it promotes hy poconisolem function of macrophages and neuhophils. but these drugs also
slate Even so anotlEr blerd of ts€atnena like hydroxlchioroqurne.

suppress thc natural immune delbnse mechanlsm of patients

VvirEl could crcate a h$ocortisolemic state J I 3el 185. 1 -l-51. Therefore. diabetes mellitus and inapp ropriale dose of
steroids \ €re thc most tmportant link for the risk ofmucormycosis

2.i1, !lucormycosis rod ltrlou,ritiot! in Indra lxll Duflng lhe long-tirlle hospital slay. the conditionof venlilators for adequate oxygen supply also increases theMalnutrition is also one of the factors for opponunistic co- suscept,bilit-y of COVlD.lg patrents to*ards this opponuDisticinfections. Earlier \io* m€ntioned in literature suggests that fungal cG.infection mucormy cosis (Fig 2)paticnts $ho stay longer in an intensive

malDstrition gets provoked

care unit (lCU) develop Durrng the SWCOVID.lg. the new rariant rvas more infectivea loss of appetite In COVID-I9,
I l5ll than the previouli vaflants ofCOVID-|9 Along with thisdurrng the long-timc hospital stay lCU, responsible for theIN

slow recovery ofpatienls [1,10]. Therelbre. nutritional defi ciencres
severe lung darnage due to overexpression of immune system.
diabetic condition ofthc pat icnts, use of immunosupprcssive drugshave b€en noticed over all th€ stages of COVID-19, especially in (Fig. 2). hospital environ ment. aod condition ofa ventilator hareserious patients I t4l l
increased the rise in susceplrbility and monal ity ofmucormvcosis

2,5. Mucormlcosfu fld Oatcr Risk Ftcrors
cas€s in India. The olher factors that may also br responsible
lbr mucormycosis in SWCOVID-19 patKnts $cre malnutrition.

According to a nells rcport in late May 202 l. excessive use offood cxcessiye use ofzinc supplements (fir rther stud] is required)
supplemcnt zinc may also be one ofthe factors for
co-infection in India It42.143] Zinc isasuppl ement used to boost issued some

mucormycosts To prevent the outbreak of
guidelines for screening, diagnosis, and

mucormycosis. th€ Covemment of India
managenlentrmmunlt! tn nutrientdeficient palien8. But there is no proof thal of mucormycosis ll-Sli. All lndia tnstitute of Medical Sciencezrnc prevents or treats COVID-l9l I44 I Further investrgation -ls - (AII MS) dGtors advis€d homecare patrents not to take viral
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Murarka and Ma*a' Thc lintase bd\ rccn t* 
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Directorate General of Health S€rvices (DGHS) had issued
the guidelines to stop the usc of lvermedin and Ooxycyctine
in.COVID-I9 patients [155], and also removed lve#ectin-
azithromycin. doxycyclrne- ztnc. favtpiravir. 

"rd 
pla.; ;;;;;;

lrom recommendarion li$ [156_ 157]

4. CONCLUSION

Y.:TTr^.:r:: I -:pponunisric tungat rnfection. The risrngcases
o-t (-OVID- l9 linked mucormyc.osis in many states of lndia may be
rctated tooneormore tactors ln SWCOVID- 19 disease. scvefln of
rnl'eclron was morc than rhe eartier COVID_ l9 d,*; ;;,;; ;;
one ofthe causes for opportunistic infections like mucormycosis.
.r/Jndly. the COVID-19 suffcrer who had uncontrollcd dlberes
me llus. hypertension. and comorbtdtty \r.as more prone to
mucormycosis infection due to various hyper mechanisms in
paticnls. Thirdlv. treatrnent with immunosuppressive steroidal
druBs in critica y ill COVlD.lg, -a otn , CbvfO-f e [ti"r,t"qas one ofthe rcasons tbr mucormycosrs co-infection. To prevent
these complicaltons. unnecessiary use of steroidal drug should be
avoided In the case ofcritically ill COVTO-tf parienis, ttre rigtrr
dose and. duration ofsteroidal drug should be ,".a. m" oif,", ffiin COVID-19 treabnents also contribute to immunosuppressiie
condition anongCOVID-19 patients, and mucormycosis infection.
The draberes mellllus COVID-19 patienls alread suller fiom los
or comptrcarions due to COVTD-lg dis€ase. and treatment wtth
inappropriate sterordal dose and other drugs further suppresses the
rmr.nuT sjvstem of pali€nts during the recovery. Th€se raere the
ma.ior links for life-threatening mucormycosis infection in India.
Apan liom this, malnutrition in unrler-recovery and recovered
COVID-19 palients is very common, which weaiens the immune

fEtl! 2r A nsk fa.ror in mrrcffnvco6is dis€asc

8. (.0\ T I,I('T OF I\TI.:REST

All rhe above factors are linked with each other for the severity
of mucormvcosis rn SWCOVID_ l9 palienrs rhan non-COVID- t6
patrents AIIMS and DCHS have rssued varrous gudelrncs to
ll.::1 ,h" new SW-COVID_Ig patienrs from tf,-" A"",g* 

"i.mucormycosis co-infection. However. already infe"ej anJ
susfrected m ucorm) cos rs cases can be protccted hy. €3rlv d iaenosis
ot tungus. an adequare dose oflhe antrfungal drug tAmphoiericrnB) and other drugs, control over thc tryperdy;ni" :;r;il;.
maintaining o\lgen level ofpatients. and propei diet.
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An initial ehecklist of the ants (Hymenoptera: Formicidte):rnd
their specific distribution from district \Yardh:r,

NIahar:rshtra, India

Vaishali J. Badrvaili'].:E

Deponnem of bobgL Dt- R G. Bhqor &s, con therce dd Scialce College, Seloo, wardha 14) t 01, (Y, S) ltdia
svaishalijbadrvaik@gunai-t.com

Received: lv{ar 20, 2022,' Revised: Apr 15, 2022 / Accepted: Apr 20, 2022

Biodiversity of life fornrs is iacredible in lldia. In tlre preseot snrdy, the compreheusire list of ant species ald their distril.:utiou iu
district rvardha frorn 20t9 to 2021 have beeu studied- The labitat selected to study tle inpressive dii'ersity of alts is agricrrlrrrral
field, domestic babitats, Eee plantatious. and surrouldiag nzter bodies. This is the ftst checklist of aut recorded iu eigtt rehsil
places (Seloo. \l'ardha, Deoli, tu!-i, Asbti, Kamaja, H.ingaughat, Samudrapur) of district \l'ardha. The total alt species recorded
belong ro six subfamilies i.e- Fomricinae, Myrm.icinae. Ponerinae. Dorylinae, Dolichoderinae, aud Pseudomyrruicinae. A total of
57 species belonging to the 30 geaem are listed il the district. The species diversity iadex is more iu agrieultural fields follos,ed by
donrestic lrabitats. The generic richless recotded for Conryonotus and Creadtagdster.

Keprords Aats. CLecklist. Distributiou- Habitat. \\'aldha.

Iutl'o(luctiou

The Vidarbha region is rvell ktrow'o for is varied habirat aud

niche, seasooal euvirorunent, aBd interesting biodiversiry.
Wardha district is pan of vidarbha- Tbe alt beluviour is

eusocial (Gadagkar et al.. 1993). AIts are cosuopolitao, an

important part of aaimal bioruass, and prcselt at al.most all

leyels of $e terrestrial food web (Holldobler rud Wilsol
l99O: Anderseo. 1997: Pfeiffer et al.. l0l3). There are 12

klosrr subfamilies of Indiaa ants i.e. Dolichoderinae,

Doryliuae, Mynuicinae, Polerinae, Fon:ricinae.

Pseudouyrmeciuae. Aenictilae. Amblyoponinae,
Cerapachyiaae. Ectatonulinae- Proceratiilae, aod

Leptar lliuae. with predatory behavior, auts also perfonu the

role of scavengers. pollinators, atrd mtrient cyclers (Del et al..

?0ll: Guenard 2013) and codribute to the dispersal behavior

ofplants (Lach et al.. 2010).

Tbe first checklist of Indian ants *as published by ( hapuxn
aud Capco, (1951). Horvever. Jerdoq (lS-sl. 185{) published
the cstalog of Southeru Indian arrts. His list rvas exreuded b1

Forel (.19@. l90l) arrd added 267 species to the previous list.
Tbe latter compilatior of the checklist was done aud recordecl

652 valid species (Bhani, H. 20ll)- The diversity of Ildialr
ants and rheir state-wise distribution is givel ald recorded ir
828 species aad 100 genera grouped in l0 subfaurilies (Bharri
et al., 2016). Holyever. nuruber of species for iuvertebrate
groups have to be documented in catalogue. Distributiol of
aot species in and around Arruavati ciq of \{alraraslrrra
recored 34 species in 20 Seuera (Chavau ald Parrar. :0ll).
Disuibution of a[t fauas in and arouud Nagpur city.
Ma[arashra rccorded 25 genera belol-eiu-s to five srrbfarnilies
(A.{eshrau et at.. 2015). Distributioo and disersiry- ol alts
around Gaurala Autramg{}at Sa[cnrary. Auraugabad

lvta[arashta recorded toml of 17 species of auls beloogiug to
l3 geuera aod 6 subfamilies (Souuue ald Char-au. l0l6 ).

L
Dr. R. G. Bhoya, Afis, Coda

& Science College, SILC -:SELOO
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Dragonflies and damselflies (tnsecta: Odonata) of Jabalpur,
Madtrya Pradesh, lndia

ACrbh Tlple r O, Vhd( Sha.ma . O & Sonall V. padu,ad , a
I P.G. Drp.riri.tt o{ Zoololy, VldFta.rt Collcfc, S.loo. W..dh., Mah_a*tr. ,L2lol, lnda.

'Dcartmcnrs o{ zootogr, eort uoag sa"nc" dti{e jjb.lp,,r, ;iJrv. p.d.* ,tgao(B, tndia.tBVSS&t i Vthd; so.n.ma", U*Uf_ n_i riap,rr, r,i"t 
'sta..gOS, na".I .ihtshddpl.Otm.il.com (cor6pondtrE author), r 

"r*"lOf6ftt'.ticorn, 
. 

"o*ltO.dwtdoyahoo.co.h

Ab6tt ct The p.c!.nt study vra! carri.d out to rev€-al the odonate dit!.sity In labalpur city .hd its surrounding er.a ih Madhfi prad6h,
"ntral 

lhdia Durin8 the st.dv pcriod of 2o@-2o19 . total ot 75 rpcd.. oi *"ii*-Lrrlg,ns a a*, suborde. and nine famiti.s *erere€orded rweh+onc ne19 speciB *re t co._ded fo..labJpur distria ana tou, r- u"arrl/" p-a.+, ilr (28) species we.e .bundant o.\/trv comooo, 19a (1/t) w.re cornmon, 16r( (1;r) wlre,frcquer4 2a* r18r .1rq .no lileivery nrc. ,rc maimum numb€r of odonatesu''r' 
'oohd 

in t'milv ubc[!di,.G (n= 32]. foflowcd uv c".""g.io.,iar. in= ra, t-.oiia'rj r.= osr, pr.tyc.nchididac (n= 06), Acshnidre
.{n-:91, !:.dd': h= @l, Mi.'qniid.c (.'= o2), .ha cir..."vi'ra". t,.-ort. <# is-+'*,.. L.o.o n 

" JabarBrr city,72 @m. und.r th.luc Red tist Anons lhem, tn*,th.fik comdtico torne undcr ttcarThri.."aiii o,.gory, es rpoo.. come under Laast conc.rn (tqcategorv, six 
'p'd's 

uhder D"ta Defici€nt (DD), .na tt r.. 
"p"a.r 

,u,nrii n"i 
"*.rJ-fi. "ra, 

*rrports the vatuc of thc clty .rea anprovidinS h.bltat for Odonata.

frysrd.: Clht-l thdi., d'"C,is! contcna.on, dist abution t6aF6, dir€..ity, habitat, [.rG{ Rcd Us! nax r€€ords, Odonata.

1f-s.."r-1"na* "* 
qln * riic{ rFr Jtr Ss} rrss i *, r !ftffiz Etura a e rse 6 ht, E i rar s,r2rB..20,! ll, ,.rr'r ..dD }tr{Ia a rrrF{t ltk qnEt t rIiiFJa it't-_.5 A R 7s rsrFEt a.i hl,ra tIE.dq E-.i + trs llllrF Jt{ xrz c . ra!, {aS lErlia d6r

1-,.* ,:" :* ,R . Td rr.q *' rs!. (.) ; dr, 15* oa jias{ eBrt ei ar$. r.i irrt g:" ,r. .* ,.t .,r3 {*t' I||fridRt FE.i=32) qftcn Ivl!i+-.( lE'I rlft*x tsr qI* ri*i.. 16z qtar EaC sJlH qi :6 + a.,*, * *i_ i r* *r. (- arl.,rtdfal l*Er=14,iBrra .{@r=@)+A+ifr&. F!.r"6). q.'fit dar{5} lFd i".st={3l hBar Far=ol} Jt{ rnt",.rct Fer=c, , _..o .* 
" 

o ,u *.,fut , * 72 ,,{q{rri t!r.€e ,' rrdr tlrH i, a{rtftr .dlt6r rnr{ t.! GerO rS a rrat, ,rJr t.65 rJf,?!r _€ :iFi l\.dlll) ,rfr a jaF Jlrfr e q r$F!r ea !e[i!c{"Sl) ll ,aJE rrfi (]t a., ErH d tEjE ,p kr irE t|gEa jEln_n ].Bir-a 6 Eq rrdR r4r. _a , t(r i d,r a ryd a Htfa _.dr tr

Edta: ('A. subrnn., .r, zoohtac amrtt d hdi., ct€.n i Indi.. Di. oa FlIG.i oo: 26 iit rdr 2@2 {onIne & prinrl
qbnon: liPlP' A' v st'tttt' & 5'v P'dv'd (2@2). o..lotfias .nd d.nEdni(,s 0nr.d.: odoo.trl of ,.bhrr, M.dty: *.d?rh, tnit . bt dnroJ thtpoitc.,aco r4{2): 207/o-2OZtG. hl[El ldtr,lus/to.tl(/tf.tjon r:t{t5.1a.s207aGzo7a6

cogttttlt G ridcc 
'I mL crlel'E co|lxnffi^arSution a.o lnaffn.rion l tk.!ne. ,oTr.towi unr6iri(.t.d use,,l!'odldior, and dtsfibrdon orrhi, arricbh anv h.dt m try lrorul't! .dcqrnc ocdt to rh. lnho,(sl .Dd ttr. s.rr.E o, D. ;. -"- - '

ColnP.rii hb..rr: Ih. artho.s .t d.rt no .o6!.dna artcrlsts_

a''E dd* th' 
^'Hr', 

o r,u E 
' itldi" uoloair ulh i€ld drE..na . c6rr.r todi.. re is moE rn:n u y..r! ot r.ser*h 6e.fl.oc. Hh p.rn.r'sc'rdr fod' t on B,t'rffv uodi''6iN: t.,om'nYi bet!1",: p"Frteon .h.,",ca r*r"-r", J'l"gv -o ,*.o trs&e ofrure; h a.rdidon, h€ h .ko rre€n odonrrohosr, 

".G'6rGd 
h dr..onny d^,..!iy.:rd ur,.""i. rc .u ,.Li.,"];;;;;; , ."",",.Doo n rh€ !r.s5.oot hv€r$th,6r,..r rob,reocrxy, cohn,..y tnvotvq".rr ed Et tfl,.cridi.o. *. r,.s ,o ,n,.-*o,l.ri,t.iil.ir.-0.*i *."."0 , Grool in hi. srdl o, an cxtcnsirip r.nspor €@blkrl blttior'l 

'nd 
l*t'd.nol'i:llv r.e.rd' ot cara rnaien rarn:. v#;;;;;; *.,rhs on rn.l6 or rndE .nd h.r b..n o.n o,oF'bli'ano'6 on rn'r" 

''r 
rh a to 

'h@r' 
d &rd o,!d!* .o rr-,o". 

"ii*"."iiilir?'*-0" -o *"ho.Dcor. pr*ry h€ E worrin!.. atux@ l'oLttr to Fovrd'$lrti'hs @ tt' 
'i..radon ot *.r- -a-.r.t,* -i.J#.irl#,* *-o 

" 
* h..nm.L ind rh€ odon.re dre*dyof 

'cnrr'l 
k!d' sor ! v P^o{ D ts hvoi,.d h.rt.,iiv! r..€rrar in rrrc ffcu o. aor*;oilrY jrJ-i." *.losr-,r" t& 14+ ye..s ot r€.e.r.n .nd tea.hrn!aFi.{cc.nd F,UBh.d r2.E .rdr rqr.r: h.rr,t .trurrn.t" 

".aaa"., 
s,.I"|-r,#Jil J.s".,..a a,n_,r, divcrlty.nd h.t.vior.

Arth.' 6oar&uft.E: ArrT xld St4 d.{in€d tt|! r&dy, ..ni.d dn tte t€tdxrt .o.h ut€ d.r. .nd .rh. 6n.r {H- 
^ur, 

svp .nd vs r,.*a irl, u,i-".r...r- a ,* ,*."-,r'lJiii.. i.}}"u "eP..d 
. d..rt 15 c.ri€d orr tie ficrd*orr sd rg,6ed

ffiflfl;I1"' 
*'"" to D?' Lc ro6hi 

'nd 
o'. lliin r![.fti, saib. ..i.nti'.i, rrop.(:.r ro'.{ i@ar.r ri.ritut , ,.b.ho. ,q !.ru.u. luit€idonr .^d
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Lead free single - double perovskite composite towards room
temperature multiferroicity

Vishwtjit M. Gaikwad 'l A E, Bibhuti B. Dash b, A.B. t ad :, p.R Chaudhari c, B.S. pahunca, S.C. Shirbhated,

5.A. Acharva d AE
Show more rz
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Abstract

Lead free BaTiO3-[a2NiMnO6 (BT0-LNMO) composite sample was prepared via solid-state sintering route.
Structural studies based on X-ray diftaction (XRD) pattems indicate BTO and LNM0 each retain their
respective structure in composite form- Raman spectra of composite inferred no structural modulation after
mixing of individual phases of BTO and LNMO. The change in microstructure is observed for composite due
to the difference in thermal expansion coeflicient as well as the different rate ofgrain growth of BTO and
LNMO phases. BTO-LNMO composite sample is found to be ferromagretic with non saturation of magnetic
moments. Temperature-dependent zero-field cooled (ZFC) and field cooled (FC) curves show large
irreversibility (94%) for composite than the pure IJ,IMO phase. The magnetic Curie temperature (T.) of the

1-,'composite was observed near room temperature. The dielectric and ferroelectric features of BTO is well
maintained in composite at room temperature. This study is an attempt to bring in the multiferroicity
(magnetic and ferroelectric order simultaneously) in the proximity of room temperature by incorporating
the small percentage of magnetic phase (LNMO) in the ferroelectric (BTO) matrix,
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The nonlinear optical (NLO) crystals have exclusive
demand in optoelectronics, photonics, lasers and optical
modulation devices that controls the functioning (pa.rtially

or wholty) of new technological systems [1]. In the regime
of NLO crystals, the thiourea metal complex holds poten-

tial statuette as semiorganic crystals contributing unique

structural, optical, electrical, mechanical and thermal
diversity. Among the numerous crystals, the zinc tris-
thiourea sulphate (ZTS) crystal outstands owing to its

Optimizing first-, second- and third-order optical traits of zinc tris'
thiourea sulphate (ZTS) crystal by l-tyrosine for photonic device

applications

M Anisr*, G G Mutey2, M I Baig:, W A Khana, S P Ramteke2 and E E S Massouds'6'7

lDepartment of Physics and Electronics, Maulana Azad College of Arts, Science and Commerce, Aurangabad, Maharashtra 43l00l, India

2Depanmenl of Physics, Sant Gadge Baba Amravati Universiry, Amravati, Maharashtra 444602, India

ll'rof Ram Meghe College of Engineering and Management, Amravati, Maharashra 444701, IlJ.dia

4Dr. RG. Bhoyar Art's, Commerce and Science College, Seloo, wardha, Malanshtra '142104' India

5BioloBy Department, Faculty of Science and Afts in Dahran Aljnoub, King Khalid Unive6ity, Abha, Kingdom of Saudi Arabia

6Research Center for Advanced Materials science (RCAMS), King Khatid University, Abha, Kingdom of Saudi Arabia

TAgriculture Research Centre, Soil, water and Envitonment Res€arch Institute, Ciza, Egypt

Received: 06 Augusl 202t / Accepted: 29 Apil 2022

Abstract: Utrgradation of modem era photonic devices encourages modelling of nonlinear optical crystal that embraces

excellent linear-nonlinear optical properties. Hence, this is the first effon in the literature to improve the optical perfor-

mance of zinc tris-thiourea sulphate (ZTS) crystal using L-tyrosine (Ty). The energy-dispersive spectroscopy is used to

determine the incorporation of Ty. Single-crystal XRD analysis is employed to determine the shuctural parameters. The

57d increase in transmittance of ZTS crystal due to Ty has been evaluated by UV-visible study. Kurtz-Perry test confirmed

that frequency doubling ability of Ty-ZTS crystat is 1.71 times higher than ZTS. The occurrence of photoluminescence

rature has been investigated within visible region. The noticeable change in third-order nonlinear optical refraction (from

negative to positive) and absorption (from reverse saturable absorption to saturable absorption) profile of ZTS crystal

facilitated due to Ty has been explored. The Z-scan data has been accessed for comparative evaluation of n3, p and 13 of
pure and Ty-ZTS crystal. The n2, p and 13 of Ty-ZTS crystal is of order l0-8, 10r, 10-3 while that of ZTS is l0 r2. 10r,
10+. respectively.

l lntroduction unique ability to withstand high laser power. superior

optical, microscopic and electrical properties [2]. Since

ZTS is reponed [3] it has been constantly reinvestigated by
optimizing growth parameters [4] and doping (organic and

inorganic) [5, 6]. The thorough literature analysis on ZTS
crystal reveals that the idea of doping an additive paves

constructive result [7]. As the primary aim is to develop
crystal for photonic devices, we intentionally search for
such dopants which can optimize the optical characteristics

of ZTS crystals to a large extent. ln such a scenario amino

acids are realized to have high hyperpolarizabilities. Chiral
centres with large donor-acceptor moieties (to facilitate the

charge transfer) which empower the NLO attributes of

*Corrcsponding autho., E-mail: loganees@gmajl-com
crystal [8]. The appealing tors of this scri pted work are
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Ehretia laevis leaves: potential herbal remedy for mouth microflora
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**T,fl.fmfirffi%:ffi ryp" hav.e beeo rcclainra;d and executed fiom arrcient tines in hdia. The us€ of
1'rrT., ",, ^," 

a ; rji,IlT*iill.'#iffir.ff:"'iiltf #Hftr"g*Tl;f*#,#t
ffiffi,TJ:1ffi?;[ffiH*-:,"= .pt 

oi, r,,,1?;" i'."ifrffi,. *.*tic herb ftom ancienr dmes.
rflecrrons. fungal hfections. rDo,lt bti"r]y-1@ 

p"opt" h r'laharashtra' E' la.qi kaves arE uscd rn de rE{trnert of slin.",mirxu$'*d,{ffi.11ffi 
"r::fr #"#$,"1imn##::mtr,;ili}xlr

;xffi ,U*riffi1#Jffi1tp,Si".:ffi .l#-:""tffi f *ffi H#;*iii*';'mxx:
rr_imedrvrsurphoxiie*as"r"".I;;J""ffij,*_4$ffi ilrf ffi X5g",mr;rif*kT#i"f, :1,h1at, &erone e$'act snd dried reaf acer-,e 

.aDd oruso 
".o"r"'** "in[i,i"r'r*"*r., rsora.d oral mic.bial ,o,u. TheilffirT:X*Hffi,ffif,3|ffi,.,* *,**" n" **r* "JilJiLTantruacreriar 

ana antitungar poEotiar oi
agairrsr mo* thcrafuti. *d m;"ffi1'r#.[ffid#]f[f#r:::"f .,. ,r'" ""'ffifii=,f,,IiAnd tt can also be usd io hcrbal producs i.e.. tootl,p.o"r. Dr*rrr'*J ol-'-' 

ruu) on phamacological drug formularions.

Kelyordr: Antimicrob ial r]n\\y. Candifu W, Ehretia l.evh, phr-tochern caL Strcptoc<ru.s spp, Slaphylcoccus aureusIPC Codc: Inr. Cl.r: A6lK 36/00, A6tK 3630 ,Ct2Ru445

For thousands of years folklore therapies have beencomprehensive healing prwentive trualtiona ry"t".used for nurturing the health of human U"rn;|;
Jndia, conventional remedial treatmenr is the basis ofseveral methodologies i.e., Ayurved4 Siddha andunant-. lo ficourage the correct use of herbaltlerapy. and to find out their prospectrve for sourcesor new medrctne, it is crucral to investigate medicrnJplants 

-which 
have folklore recogniriJn i" u iolintensified wayr'8.

. lhtetta /aevis is a medium height flourishing herbbelonging to the family Bo^raginaceous tha includes

?j-lTlT":], tso.speciese rhis herb i. priInarily

:fTy .arl .around. rr.op,cat ald subtropicai regonsor Asa Alhca and Australiaro. Thrs plant is 
"used

111,1:*r, period and h s many medicinalty usefulcnemrcals components,' In India, rn Wardhi taluka(District Maharashtra), Ehretia /aevrs Roxb. herb is
;11-d 

b, T91r lo !?t inJuries and fiacrures, ofleiKnown ets t(handu Chakka,,. In ancient literdure of

Aflrvedl and Unani. this herb is reported for itsmedicinal value to treat respiratory arlmlnt, as well aiIo 
,treat Jaundice, ulcers. hver diseases, diabaesmelrtus, and microbial infections i.e, svohilis

toothache. stomach and uenereaj diseases,i ;';,;;
::t^T1 6: presence of phenotic acids, n""rr"iJr,
rnrerpenords. steroids etc. in the genus Ehretia withantimicrobral, antidiabetic and 

-antr_inflammatof

activitiesrl
Salivary microo rgantsms are mainly responsi blefor oral health pro bIems i.e., cariesra , which disturbs

the normal microflora in the mouth cavitiestr. In the
remote areas of pakistan and Rajasthan , E. lavies areused for dental canes and mouth ulcers,
respectively,lu.l' There are reports regarding
antrmicrobial activ iry of E- lavies extracts agar nst
Staphylococc us arreus, pseudomonas 

ae.rugtnosa,Bacillta sublilis utd Escherichia coli using ethanol.
chloroform and water-based solventst&2| In one ofthe studies on E. loevis laves, aoetone exEact was
studied

reported that the
ruginosa, E. coli ard
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Effect of locally generated food waste on
bioconversion and nutrient parameters of black

soldier fly larvae, Hermetia illucens L.

Ganvir KP, Darvekar AN, Raut VD and Thorat RK
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Abstrrcl
Block soldict fly lsrv8c (BSFL) src well known for its high digesribiliry to rcduce any type of organic
vastc, including Auits. vcgctablqs, frrm uastc, municipal wrstes etc. Appropriarc BSF farmiry
mcthodology not only can gcncmtc cnough incomc to thc farmcrs. but rcduccs cnyirormetrul pollution
*,hich leads to sustainable developnrsnl [n developing countrics, in ttrbao as well as nrral arcas earlli
perishablc fruits likc bmana, papaya, mushnclon, watermelon and vegehblcs undergo rrastcs if oor
propcdy hardled atrd stored- ln $cs. arcas cxpircd floor aad bakcry wastes art also coorlrotr. Fon this
surdy BSF laftac werc fei on wssrc separaLly to cxplorc the clIect of locally alailable orgadc 1{a5tes as
fe€d for fte production of black 6oldier fly larvae. BSF larvae were fed separdtsly ol Waste Summer
Fruits (WSF), Warl€ Papaya (WP), Waste Bsnala (WB), Waria Vegerables (W9, Bakery Wa6te (BW)
and on Kitchen wastc (KW). The elficicrcy of BSF larvac to coDsume these locally geocratEd wastes add
rhcrefqe reducc thc \r&stc loads of didcrcot substratcs was sludicd. Various bioconvcrsion paranretErs,
wcre evaluated, likc fecd concumed, Total lsrval yicl4 survivalo/.. lalal grow* 7o, roral wast€ rcducti@
o/o, biocooversion % and fe.{ convcrsion r.te (FCR). BSF converts waste inlo biomass so thc nutriert
parametcrs like crude prrottirt. lipid a amino acid compositioo wcre atso aoalysed. From this study BSF
larvac are provcd to bc a potcntial inscca to rErrucc th6c organic wastcs efficicntly, but Inay be beaalrse
of BSF larvae were fed continuously on thc same typre of food wasle, the ruEie s like protein, fats aqt
amino acids in BSF found to be very low. This shrdy concluded that for commcrcialization, it is essential
to fc.d BSF larvac on mixcd q.pcs ollixld wastc rather thal only on single t)?e of wasre-

KcAxord!: Organic wade nranagement, feed convetsioo iale, waste reductioD, biomass, larval gro*fh
pcaccnt

lntroduction
Today number of developing countries are facing wastc disposal and dumping problems as the
landfills arc already occupied with garb8ge. reaching their capacity, rcducing the availabte
space for future wate disposal, which will cleate a need to occupy the new lands. It was
qstintaled that approximately one third of thc food produccd for hurnar consumption get lo6t
as wa$age globally each year (FAO, 2019) (Gustavsson et al.,20?0) Irn. Food wasrc harms
the environment in multiple ways and leads to loss of finits rcsources such as land, water and
fuel utiliscd during food production and distribution. Not only this but food waste in landfills
is conhibutor to climatc change, contributes 4.4 gigatons of carbon dioxide (CO:) in the
atmosphere annually as well as emits GrEert Hous€ Gas (methane) (Sciatabba e, ql.,20l3)l3tl.
Sustainable methods for recycling wastes can rcduce this problem as thc valuable conporcnts
ol'the wastes will be utilised-
World will face hunger whcn the population will increase at its extreane and the natural
resources will be limited for the production of food. To reduce, recycle and reuse will be the
molive for our suryiyal in future. Now it's time to use each and every part of our foo4
produced by our hard wort in limitcd natural resources. Food and other organic wastes a{e a
valuable rcsourse that gvcryone should rot waste as it contains a lot of nutrients and enerry
value that could be beneficial to both humans and the environment if rEintegrated into fre
value chai et .rt-, 2ql7)la1
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Abstract:
This paper discusses that it is time for environmental economists to convey the service
impressions of justifiable progress strategies to the front position ofthe investigation programme.
Significant management determinations endure to organizer because of their apparent service
possessions. The paper studies the evidence on the employment impressions of sustainable
development policies andcontends that preserving or even cumulative employment be subject to
critical policies design aad consideration to the political budget of application of policies. The
paper accomplishes that a recovered thoughtfulness of these questions, reasonable labor
marketplace and organizational modi-fication programs, and particuJarly frontward development
to expect problematic extents, mustsubstitute the disconnected, 'heee--jerk' responses to ecological
issues,

Reyuord,s: Sustainable Development, management, marketplace, unemployment

Introduction:
At present, India is the second fast€st
gmwing economy in the world and the
second most populouscountry in the world.
The specialty of Inilian population is that
the world's youngest population is in India.
Today the same youth power is forced to
wander from door to door for a job. The
bitter truth is that due to rising
unemploltnent, the stigma of most
suicides is also onthe forehead of our
country. According to the latest frgures of
the National Crime Records Bureau, every
day 26 youths are Suicide them self & end
their life. Today India is making rapid
progress in all frelds. Unemployment is
increasing in India and there are a large
number of educated youth in it and this
problem is increasing day by day. The
important reason for the increase in the
number of educated unemployed is that
government jobs are not available in
thenumber of educated people coming out
with their degrees s the number

by day. According to a report by the Center
for Monitoring Indian Economy. (CMIE)
India's unemployment rate has risen to
6.23 percent by the end of March 2016.
Unemployment is also relatively high in
urban areas. Presently, there are about 31
million youth unemployed in the country
and the number of job creation in the
country is more than 6 lakh per annum
and the number of graduates leaving the
country at the end of the academic year is
increasing every year. The main o$ective
of this observation is to observe the
problemof ilcreasing unemployment il
India.
The rising unemplopnent of educated people
in India has become the hallmark of
thelndian economy. As a result of decades is
all types, of unemployment growth, (highly
skilledand unskilled) is increasing rapidly
today. In this situation there are not only
unemployment problem of highly educated
youth, but less educated and unskilled youth
also. Rising unemploSrment is a serious
problem for every country- OI ll a.
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Typhoid is one of the important diseases that are responsible for human

suffering. The presented case report includes a health issue story of a boy

who confronted various stages of his life in relation with a disease. He

takes the treatment to his tyhoid disease but not completes it and ignores

the prescription by the medical officer. He takes the medicines as per his

own decision and suffers more. Ultimately, the study suggests that the

medicines against the concerned disease should be preferred by the
patients as per the instructions by doctors and not by their own
preventing health hazards.

Keywords: Typhoid fever, bacteria,
weakness, ayurvedic medicines,

home remedies.
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^Typhoid fever is an infectious serious infection marked

by intestinal inflammation and ulceration. This is an

important public health problem in developing

countries caused by the bac.etiurn Solmonello

typhimuriumandSolmonello paratyphi1Ll. First,

bacteria enter the intestanal tissue without symptoms

for 2 weeks. Then, these, soon invade the

bloodstream, often taking 10 days and causing a high

fever. Finally, the bacteria are localized in the
gallbladder and surrounding organs and cause lesions.

The ma.ior symptoms of typhoid are fever, rash,

weakness, abdominal pain, constipation, and

headaches. Typhoid fever is particularly high; gradually

increasing over several days up to 39 to 40'C. Now, it's

report, a case of 21 years male suffered from typhoid

fever has been reported.

A twenty-one years old male student in B.Sc. final year

from Taluka Girad (Samudrapur), District Wardha,

Maharashtra, lndia came to the Wardha district to
complete his Diploma course in Medical Laboratory

Technology in 2018. At that time, his health was good

in condition. After near about one and half years, he

suffered from mild fever for up to 4-5 months. He

went to Dr. Jaychand Moon, Medical officer and family

physician in Wardha for treatment. The doctor
prescribed Cefuroxime and cough medicines and some

blood tests. The fees of the doctor were not affordable

to the patient, so he avoided taking medi I test.

The medication from the doctor f

s
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a typical appearance is seen in the tropics. ln



Nevertheless, he did not visit the doctor again due to
financial problems. ln May 2020, he suffered from high

fever during the fifth semester of his Diploma

examination. He didn't take any advice from a medical
practitioner and used to take paracetamol without
concerning the doctor to recover from the fever. This

antipyretic drug helped him feel better but not
completely recovered him.

He ignored the mild fever during that period and

avoided visiting the physiologist. After seven months,

he went to his hometown in June 2020 due to the
Covid-19 lockdown in lndia. During that time, he

started to work on his farmland to help his parents,

and once he drank well water. And again, his health

^.,started 
to deteriorating- For about 10 days, he took

home remedies using Ayurvedic medicines

Paripathadikadha and Amrutrishta without concerning

the doctor. Shockingly, there was no improvement in

his health. After ten days, he visited the hospital.

According to the doctor's (name not disclosed)

preliminary examination, the fever could be viral or
malarial. The doctor prescribed drugs Laringo DS,

Amoxicillin, and Deriphyline which made the patient to
feel better. ln contrast, after 4 to 5 hours, high fever

was reported. This fever condition continued up to one

month. During this situation, he lost his appetite and

got weakness, and he was unable to stand properly. He

had the experience of dizziness. He had given up hope

of survival. Later, he went to another doctor in
Katariya hospital, Hinganghat, Maharashtra, tndia. He

proceeded through a Complete Blood Count (CBC) test,
urine test and Widal test, in which the Widal test
showed a positive report. He was diagnosed with S.

typhi. During this period, he lost weight up to 7 kg. He

was treated for typhoid fever and recovered. After
recovery, he performed biochemical tests and CBC

tests. Typhoid fever disappeared completely within 3
weeks.

Since 2020, the frequent mild fever (reasons unknown)

up to 4-5 months and high fever during his

examination was reported. Due to unawareness and

ignorance of health and self -medication, the fever was

not completely recovered because the infection
persisted. ln addition, during the lockdown period, he

started working on farms and also took the well water.

The reason for his ill health might be earlier typhoid
infection. During the lockdown period, the
unavailability of doctors and the use of self-

medacations, home remedies, and Ayurvedic treatment
without knowing the real cause increased typhoid

infection.
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Typhoid is one of the important diseases that are responsible for human
suffering. The presented case report includes a health issue story of a boy
who confronted various stages of his life in relation with a disease. He
takes the treatment to his tyhoid disease but not completes it and ignores
the prescription by the medical officer. He takes the medicines as per his
own decision and suffers more. Ultimatel% the study suggests that the
medicines against the concerned disease should be preferred by the
patients as per the instructions by doctors and not by their own
preventing health hazards.

a typical appearance is seen in the tropics. ln this

report, a case of 21 years male suffered from typhoid
fever has been reponed.
A twenty-one years old male student in B.Sc. final year
from Taluka Girad (samudrapur), District Wardha,
Maharashtra, lndia eme to the Wardha district to
complete his Diploma course in Medical Laboratory
Technology in 2018. At that time, his health was good
in condition. After near about one and half years, he
suffered from mild fever for up to 4-5 months. He
went to Dr. Jaychand Moon, Medical Officer and family
physician in Wardha for treatment. The doctor
prescribed Cefuroxime and cough medicines and some
blood tests. The fees of the doctor were not affordabl
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Typhoid fever is an infectious serious infection ma*ed
by intestinal inflammation and ulceration. This is an
important public health problem in developing
countries caused by the badedum Solmonello
typhimuriumandSolmonetlo parotyphill,l. First,
bacteria enter the intestinal tissue without symptoms
for 2 weeks. Then, these, soon invade the
bloodstream, often taking 10 days and causing a high
fever. Finally, the bacteria are localized in the
gallbladder and surrounding organs and cause lesions.
The major symptoms of typhoid are fwer, rash,
weakness, abdominal pain, constipation, and
headaches. Typhoid fever is particularly high; gradually
increasing over several days up to 39 to 40 "C. Now, it,s
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Dragonflies and damselflies (Odonata; tnsecta)
Wardha, Maharashtra, Central lndia

of the Seloo city,
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Abslract

Dragonflies and dansel{lies (Odonata) spocies diversity was studied in the Seloo city fiom 201I to 2021. lts
geographical location is 20083'73"N; ?80?0'i0"8; 265 m. A total of62 species of odonates belonging to 2
Suborders and 8 families were recorded. The highest number ofodonates belong to the family Libellulidae (30
species) followed by Coenagrionidae (13 species), Aeshnidae (5 species), Gomphidae (4 species),
Platyccnemididae (3 species) and t estidae (4 species), Macromiidae (2 species) and Chlorocyphidae (l
species). of the total,30 spocies were abundanl or very common, 16 were common,6 were not rare, 7 rare and
3 very rare. Among all, 3 species were Dda Deficien! lmfuitlemis qmarica (Fabricius, 1798) are listed as
Near Threatened and 57 vrcre lesst coflcem in IUCN red-list of threarened species. The observations suppor..t
the value ofthe Seloo city area in providing valuable resources for Odonata.

Keywords Odonata; diversity; Seloo city; Wardh4;Malrrashtra; lndia.
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I Introduction
Odonata (damselflies and dragonflies) are very interesting and diverse irsecs. Odonda are paleopterous,
exopterySote aquaric ins€cq probably more closely related to the Ephemeroptera (mayflies) than any olher
living insect group. They hstantly attract attentidr with their amazing flight skills and beautiful colours.
Odonate is prominent freshw*er insects and plays an important role in wetland and terrestrial food charns as
predators. The adults are generally predacious insects, while the larvae are camivores and voracious feeders.
They are also actively used in controlling causative €ent of malaria and filaria throughout the world (Tiple et
al.' 2@8). Even though species are usually highly specific to a habitd, some have adapted to urbaniza.ion and
use man-made waler bodies. They probably mark the first time that evolution experimented with the ability to
hover in air over an object of interest. Being primarily aquatic, their life history is closely linked to specific
aquatic habitas. Naturally, these insects become a marker, an indicator ofwetland health (Andrew et al., 20og).
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