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Abstra<t
'l-hc broc(,nycrsrou ot Jrcktiuit scd iDto ir virhrrblc p()d$ct likc SiDgle,Crll prolejn (SCp)
rras carr'iccl oul nsing Cc|clully Ilccognizcd As Sillt (CItAS), Iivc Iilanrcntous liugi such
'\: l1n :tlliuDt (\tmrn\ Arip(t'!ill t nigu, tlspr4;ilhrs otyzua, RhiTr4ns ntitrosporrc.
,trttl AIxltrlu tnrynt<t!i4 by s!bnlcrge(j lc )tclttalion. Dal obl incd lionr thc study showcd
llrill iupplcn)cnlxlion oi jackltuil \ccd cjrtllrcls wilh jnorgxnjc nilroscD sour.ccs ancl glLr-
(osc r\ ir crrb(nr \ourcc cnhirnccd IiItEll bjotrllss lr(l S(:p producrion. Arrong lhe va _

oiir lrnlil slrnins. r1. /It(r S;rrc lhc htghcsl bion)ilss ttnd ptorein yickl of 4.0110.0? g/l
firil i.tili0t):l !/1, rcsp(:ctiycl),, on rhc 9rh rtay of fcr.nrcn(ition lbllowcd by p. eynnuun
(.i 65:x0.0.1 g/l And L6ijt0.0j !/1. rcspeclrvcly). C. |tt?rn.dia gror]'tll was nor,ccordcd
rn all lhc c)ipelDlcutal D)ediir 'll)c prcsent sludy rcvcaled rhat Iunsal bjo rrss hrs sho\^,u
lo\\'cfudc fil. crude fibcr. and tolal gcDonlic DNA content rangcd lionr L10J0.20 lo
4.95 !l).4O'/,,- /1. xilrr.and ll t\)unrn) yterc the ntosl ellicjenl in lhe corrversion ofsusnr
(55 S:1i0..i2, 

^id 
54.'7) *l)-4%.,especti1,el), lo yield bionlass in sugnr supptenrenlatron

rrrrlra P rr7;rar.rrarr a'd,1 , fz,.u,crc lhc ntosl pronlising fungal slrairrs ro producc fungrl
l.rorrarr protcrn using inexpensi!e aero-\\,a\lc rtrirlerials.

(eyword5 SCP Frlirnrcr)tous lIlrgi CRAS J,,rklrLrit sec(j SupplenteDlalion.

Introdu(tion

Ihc crplosrrc rirlc oJ popLlrirrro, gr, \lh rr.rlr!ur.rr) in rhc rrcr'crrping c.unlrics rcd lo.,
rncr('irJc rn ,oin).1 nnd hLrDrirD rbod suppry. r'hc Bro\viDg sho,'l.Bc or'prolciIs lnd otilcl.
prolcitr-rich Ibods led lo lhc scuch lbr a(rilctrvc,rkcrrr:rtivc pr.otern sou;ccs ro s.pplemcltt
lhc convcnrio|rl pmlcju sout ccs. Sio3le-coll pr olein (SCp) is (,llle ol. thc impor Luut steps for
thjr qo l lbr bei,rg rD ithcrrrative protein sourcc irs thc prevclltrvc l)lL,tcin,lcticrcucy sLrpply.
scP or nrcrobi.l prolei, rcr'ers ro dc.(r, dricd ccls or ,ri!tuurgxnrsnrs sL,ch .* ,rrg.c, lirngi,
rrnd [rictcrra llj lJ!gc produclioD ol ti.ujts irnd vegclabj(:r duc to cllicicnr Ir.iculturat
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Evaluation of fungal single cell protein as aqua feed on carcass
analysis and growth performance of Cirrhinus rebd fingerlings
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Sldc(ilD,o1(nlscl)b.rnirlo,d.Uhnndro.((Jnvqrt,onireoo(co,r,orc' \!]tll
i dood Llrn.r o1.,nino..kl3 TI!5 illc,lrilrvc Drolcrr !oo..ceTre usea.r a pJot,, re-

ol,r..roll6hl..(llobrfidor/.th(i.c.lhanrlr(L!nnr..!i,rriroul(.i:nrorr,,n!
lhc o!llnrv!vilucs 5CPwit!ledroformulato,6hrcedtoohse.!cthclnr)rovfNrrl
rn (a(astconrposilron and erov/th p.rlornran.c oi I nec,lnBs Inthispr.ecnr !lu(iy
SCP ! produ.ed bV liliinentous lungi 

^lpcrtirils.,3.r 
in Slucore s{rpl€'n.,,rc.t

whey medii IGWM) by wbmergcd rcln€rtinon Tlrree rronil,ogcnou! (3Oya D,orc,n)
di.Mcrc tormularcd Co^ Basal(onlroldicr Er!- cxpc.i6enr.td,ct 1, rcpt!(rn8 tOri
prolerr o, b;ealcomroldiel by sCP.ncr Exr. experime^taldiei 2 repla<in8 2oij pro.

lelllolbnsnltonlroldiel Dy sCP AIter 60 diy! of leeding lrinton C/illlnls reD, nn8$
linSt an,morovehenl of Srowth per,o.mrn.e (Ner werSht gajn spcrifrc 8rowrh rJr€

f.cd(onvcrnon ralro. protcrn crfrqcn.y rario, pcr.entaEe s!rvivrt..rcl uJarob(.:rv.rt
berwec. rhe exp€rimen(al finSerl n8t. Anrtysir oi tisb crrcasr reveated that SCp red

tinBerlinEs lrad a bila ted amlno acld ihd falry a(id protile. some essenrirt vitinrin!
and m,ne,als rhus lhc protr,n p. ot aqurfeed successfulty repta.ed up lo 207, by
5CP. wrrho!r ,0y rdv.rsc cltect on tho.ircass.

l IINTRODUCTION

,r..-(.,rr!r.,5novrr!(ornnr!; rrit 8ro'r'n8nrd!n.v rurli ro 1..r
' x,r(,nirrUn,&llAr,k!roo(Lir 201.1{orlor.rur,nhrindDro.
(:, : nt r! ;UJ! )n!l luni,niblc rqun ltcdi f tsh merr 6 ertunnvetv

rtr., r;nu,nnru'r 8drrurpo,rhc n.(c ava'lrlr'l'ryor hiEh tu!L y
.nrm.,r'n(rei!€r,l$ho(alpn.o indahugcSrpn!rlsdrm,nd.iod
rLpnI ll...e { : n.cd ro r'nd ;nrllcrnieuc rocilly ir.,]rl)la prolc'.

:.r'.. t. r.olnc (,ll tr(rlpftlrlly or (o,hplctcly io Urflg doLw th.
r!rr or rfr nnr tc., rrrirhr!t al.2018, addnronilry rc ur. ot nrh

nr'.r,n I'j.d knon,lr'onr ol (n or (,np A,c!lr.rrd I.r !trlJdDLt.
r'rihr,lrLn(,,., o, rh!!q Imnr:d,nt' IaTQL,AMAX p.o,e( I ?006,2010,
l.r"7l'' .r , 2cr00'. in,i rh!. thr n..d lormulitDn,, i.r brrd ol

n,r.,3rrra d,ja rr.r!e{{.trry,C4rrnr cbo,Broerh, nn8tccelt !ro(ern

v(rotrtld !iorcn Jou.crlpiotct rt.2O17l Ai.e b,in o,t.ir. I rh(
nrl vrd.ly !n. inn.1 lccd nr tnd,a letrl(h 6 nol I hLgh qurt,ty /r5tr

r.rdl,i!.dornil,rl,on ihu!, rhc 5uppty ot hilh quntrv Lrh rc.(] !c.
ron/,otr.or lh. nri,or bJ|r.!,,n rqln.ul||nc Ind!nrvrh.h lendl
1o rtrrri!e rhc Diodu(lion nn.. ot tr.rur to.d Str,.hin{l 16r r^,ier
nennve illernnlrvc D'orrrnr.or.e r. airh m.rt! w(tr .fti.rnr I16fr rh

re,loroutu iM (ari.ht utijrzario. p,o0(tler xiJ !iii.o 6!rn il
r.nt'on nr r.(cN yeis  n'nrc,cnroSirtcrnilrv0 tr 5cplrnsry.l it
201i')rI (on!irteol nDnnyycin, ilRic. br.r.nr or ruAsr SCir!,rc
n.h t'.srnlrln!ki. lr tik. dgnibte rotcr (o^lrnr wLtt a Bood
bknn ol innrc irkl, trMc,.k. vniN.. ind t*(y r d5 Tlru5 q,rh
.r(e l(rt nnrnt've vilu.: $d ripi. ty lo b. {rJn Drod!(s SCF hr!
l]r.vdl loDr!.,y0,onristre ln llr. ev.luiion.tiqor dio(s
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Phyto(lrcnli(rl srreerring and arr(ioxidant and antimicrobial activities
of ( i Lrde ex tr,r( t 5 of different [rlanrentous fungi

',jr,, ,,Li.',,t.,,,1\ \.,y.,r r,i.,r,rnrtJr /,,\, ,t r |l|Ir,],tt,

li

rrirrir'lLrrl'
:

.\i\\i\(,r,,,i1 (Lro ,n ROS rhr .rd,,J.n(rr. ., x,\rJ.Li|.
I !rlr. \d 'rr, rirr rli\ ,i\, rt,rodr'rrroo,)r ROS rrr. h,it.L..
or rlh o\rJ.r'oD ,(drL rrun nrLlu. ol th( horh rr,s hr!o i),1
.,od l.Jd. ro., ..rur. lt.Jlrh Irobtcm tio\^ !, o\,dJr,r.
.',r\. Itr rri.,r.r... rl,c c\o!.nou' itrrro\1drfr. \outd hc
ur(l lk) t ltrllrhe r.(tiIcd [\ctol rnrro\rd r. k,l,.kt
.\rdJll\. \u*. .od r nrJrrr. rh. r!.io\ ,r !\ ot rhr
hod\ Dr.r. ! nnr..' '(rh r. lrults,..r(l' \.!.1.,h1...
hqh.. 'pr.c.. k.'. dd l.rh.,l(\x.trr. hi!. hNn r.!o:nrd
,tr (orr\.f(nnr,rl I'Lh 5rtrrrrc\ .r .,rrrrr.rl ,L l!)\xt.tnt\ rSh.,n
fl .,1 :rrl.) )

lr 
^.1l,r.xl\ 

ln,^\n 
'1,.,r 

t1|(r.trc (o rlound\ lnc.c!ond.u)
! Lrli)I'., l,r..cnr n rh(,! tqrt nrsr.d,rnr\ rct .h 4orfrr

,rrlrtrrl,!n',rn,l lr( r(lx,rl \,tr.tr,:.r..u(l lhr..\.,t ttr,rlrlr
I',rn,lrl\1K1trh(lJ llrli) I)L(rr)rltr |rnrrrl, hl(,!!,n\:Lrntr
fll((r',1 \\rrh.rtr.nrrh\r,rn, o| h1rn.t or!, I. r,.u.,,!l
th.L L'nrll rDl, nrl,h l,u1\|Lr(d h\!ho\!.trn{rl. (t]ll.\). l

lr r\1.,1, Ll h\LL,\\i,'1r.,tr. (llll l r.11r,'t') I ,r,rlt.rrr (t,Cr. irrtr.,
r'.,,\ n,l\l h\(|i(lLrn,nr' (lllll(llh.(r b.r r$llr!r(t l)1..
k,r(.,,,, n\.!,..trr or, o lrIi.!htrolo:\. rL\'.u(h.r. h.r\r
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Abstrait
Ha,v€eicd r'erl, !eed! olreeiry.one l?l)adva.(e l res or rerinra along v/rh rherr ershr l8)
parentl v/ere r!br€(led lo analVsL! lor errnrriro. ol r1s drllere.! mrne,al .on!lrluenl5 vr/
(ak,um (c.), phospho,!' (P), mansanese (Ma), ,D. (?i). !oppe' lcu) and tron (r e) Ihe re5!lr'
dep(ledlhalrhehr8henrmountolC.andP,oundrndeep(olouredseeds The.dlrn(e Iner
lhosrnS bcllcr pcr,o,ma..a warc nronlV !cle(tcd:5 lhc se8rceanl! ol rIc .rort(t rnvolvrnp
.' learr one hr8h perlolm.n.e pare.! Allthe !o^nrruenl! (udr.d we.e eirnrted rn tewcr
a ounls h.ll(hc p.,atrrs a.d advantc lhcs wrrh whrre/i,chr (olourcd jccdt !n.on,Da,,ron ro
lhe renolyDes wrrh deeo.olou,ed :eed!

l!4rner.l ( onslrrue.lr. eeerme ,eed, parenrs !nd advnn!e hnci, m:r,on!lients, h(,onulirerlt.

INIROOUCTION
Iood inrc.uiry rr r 6lolrol 5ub,ccl ol (on.crn
espe(ally,a develop,nB (ounr,,c! |!e rndra Il),
v/here Ihe nuarbe, ol unde,nou,rshed oeople rs

,n(rear'ng day by day (2) 5o, 1r ,5 p.,me es!enlral lo

'edu(c 
rhe,,sk ol dilnurrt,o,, (31 Some ,nd,Ecnous

pianr sper'ier ronlain! llrBh p,oleins, e!sentral

m'neralt a.d lra.e etenenl! wrlh hr8h nulrrenl

vzlue! ({) One ol such polenlrri plant B resame

whr(h.a. rolve lhe p.otllem t€tardrng mrLto

nullrenr defrtien&e'n modern d.v nulritron
sesane lsetomun hd<un tl $ onE o, lhe mosl

an.,eni o,rseed c,ops 8,own rn lndia 15) ltrtaltoo.e
or rhe rmportanr munr'i€aton and mul$!rrJote

oiliced.rop5 6rowd $rou8holr rrop(s ind tub

tropK (6) Recently lh6 oop hae been ne8le(t€d

whtrh ,erulled rnlo g€,rnDtarm tos! .nd redu.lron rn
vdi.r'on l6) Ihc lolrt worldwr.h produ.uon ot
te5.nrc leed! rn 2014 wa! 6,235,510 t, whc,cds,
Jpp,or 25% ol rlte lotnlprodlrrron wn! rn Atfl(a dnd
abour 707d rn 

^!. 
(71 setrme ort has laflou5 use5 rn

rndusl,ral and .ullrva.i Not onty fo, lhc nrodu.llo.
ol otr. d,c 50he !eeds .t50 ured tor u.,jour Du,polr)
:urh a5,n makrn8 sweerl, a^d oi rate ar callte
,eedrns 18) approx 35% or ltre annu.lprodulnon,5
u\ed for lood ano 65% u pro.e!r(d lo prodL(e o,t{9)
tor thil reJson, Jn rl)5rghl rnto the e5rrmntron ol
5(ed.mrneral nutrie .on!trluenli in th? e)irstrnt
ra,'ar'o.'r,equned thew,de,angeot,dflrb,t,ly{or
!a,roos (n€mr(ai (onst,tuenls ha5 Jtfeady been,cportod by scvcr.t wo,tor! llO,ll), bul rt j!
ncrersary to (he(k the mrnerat con!trluenls rn

" ". ", ::'"::;:,il ̂ i," " *i20* ^
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Selection criteria of some advance lines of sesame by the
study of correlation and path coefficient analysis

Bnrna,i Roy' & Amjt Kunrar Pnlr

'rp.i"r!nr-ll,ir',rt.r{t,.'pr.,r..1 ,!,.r"r,.tr,r, 'rt'r,\v,. ,r'i.,,t ji,ti
\rtrr.hr)lol)rrr{Jr{lil,tlnrorl.o(0,'rl fnr0rDoa]tr, !,r\rrnr|rr.,rll."tr (,'),i",r|ji $i rn 'Ll 

rrr,

lnn Don c l,ublriltrng 6,oup

xeyrrorrts \!\ fnr (clr,ri)tr o]lcrrJ, uL!)dyP! (oUelrrrnn l)hs.dryrr .,,rtl'rtrrr li ' 
lr

Flaxrt Science ltoday
hrrn r$rylv DIanrs( ren.ero.lav.onl,ne

sesidre ll.ron rr rdn,xr l. ) tt one nl lhc rrrJlur orl )reldlng Plrrn I Irnrri L'ir rl'(

irrrerxlhirrlrrsrrllot tr,drre(rly)iUre sc rlre seed yield l)er selrme pl,rrtl ln rl'b 'r (h'
r,cr,lyl'rr!c{cd !i.dso' 2l \rjlrlo,)d,rDr. hnc5 ol.crJrnc nrrd r)'rrr I I'rr rnr$rt l' '\
It.9,ll-11, t,-9.0 67.1 l?.lDl)51,1[|2,11'l:lwerclalcnlocvalu.lcthcsclc.lrL,r(rrlcrrx
Io! hrgher seed yreld llre resullt indrcaled llral rlumlre, o, l)rrn(hcs4r;'nr' nunrl)er ol
, ap,uie4rtarrr. urtrer !r \.P,lv' il)Jle Jn.l Irr0 sced rLe,6Ir $.r. .rrontl! I Flirrd $ rr

'cii eueld lhus. \eleirr4h ol rd!.nrclnrc\ol s$Jme. rltrr h ,\ " hrlhet 'crl Irlt
,in bc donc on rhc bisrs o, nurnbcr ol lrrinrlcs,dinr. nuNbcr o s'crl,rrl,J'l' 1"0
\ccd \r.rshr ,nd hiFcsr ind$ Noteovc,, rlcsc ltnrrs rt,iy bc cn'Plo!(l , \ rl r (rlc' rrnl
(,rreraaroriIeLerlernrenlolsesnrire!eedyieldln{ululcatsrr(tlluu]!}5lenl

ll I,,'l 
^X 

\rlr,!on (, cIi ol \or\. rdrnr( lrrrs ol \.\J ir 1,, rhr nu ) ur
.!rd p,'r), (.(llrdcnr indlrir\ l'lJ \,r.rrr l.tliy r0r, rlr r',6,,9

lnlroduction
l.orornrc vreld ol n (l'op, belng llre nrosr cornplex

orru,n","r.,t qcrlclnlly oDscrrcd lo bc as\o(l lcd
ir,rrI diIIcIeni component (h,raclels I:irch of
(hrch is inlcr.rclrlcd arnonS lhcnlsch'cs
I(norrlcd[c on dtlfcrclll nllrrbulcs rclirlcd to yicld

"l r Dlr;t \vltrch r;rn cllo(li\,cly De ulrliTcd [oI

\( lc(,liofl ol .lcslr.d irrrpror('rrcnl III sce(l !rcld

'lhe \,arious uses ol sesanre (tcsnnrllDl

i,dr.r,rr 1... Iantrly: I)edaliaceae) seeds rn lndi'

(ut,),,glrr ln]\ r' l',,l rlorr)) ll'r\ tr., rt,rr r(Lt\\ irrnlr (lr.LtrDtrrd u (lrr rl,( (r r. ,il
rLr! ( rr,'r'\ ! (.'tr'rn. rri'rl,u'ion I',rnv,, FhrLl' I)rrrIt
r,t)roriudr rn rn! r:rlr h, t,rnvidr,l rh! drltrnrl ,nrrhir rnd \orlr t!rerlrr'l

,nirrtrL.,i ::lir,.!. . il- rrI,

lndc\in* r,L,nr\,r'f,!loilrr'.,,^rrr(l Dl\,ol,u\Wrbul s('rn,r. ltlosl\|Jr\r(r. i\( i
(.\!  cltls t,\lrl (;odi!lc\,lrdlLr Lr( ltlllr\rJrh!rl)r(\$r'1.!r(ni{,"f{l.iy!trn'n'

rounlry ale vary popular lron ancren( Inte
'Ihough lndia is one oI the major sesame frroduter s

,n the world, Lhe produclion ol sesanle seed rs very
low (l) In lhis background, we need to [ocus on the
breeding efforls in sesirme as well as good
agronornic p)-actices for incr'enserl procluction.

Scsame sceds for its high qurlily oil,
ploie)n, nriner ls nnd an(ioxjdanls (2.3) rsed as
Ia\,\, Iood nn(l also used to produ(e sw.cels in
conlectjonery and bakery producls (4) Sesame

l55N 1t4S.1900
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:rfr-&-{Fr cmerg{ 6fu Fmrq
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<il-q "r<<€ftrirq <?g:r*,=r< {c, <lisl +ft-orir cq rcq oft*--a

rqaitcra'rEa 6, .?,fu s E['q< $sl't !it&6', slcri {c(1 sErsr {iFrl
q6s-{q qfisg r <fr-q \rfl? qr+g <Q-wr*s fr'fag frr+t 6l-<

rc-aq6 r <a-E @-< n6a qfrq4la6 "nafol Qa *'B r {6-s-aq q6o 'eE

q<r< qlN {F{ I;Ns{ +fi <sa sqr+E E{flq '4<!. cqfuqH TEcqr< t

<frretr<i< {$ "$T frYc{ ,!t Tft uA< srEI €r{'l +r*Eq t {q+r63

Fn=.tery cqfi crl-srffi{ cdFrco sflcqtfl Ed, ft-s cs!fi $ftsl{ {lrl
q6rfi {s-st slBc{ q6&.{ 

"fiFrdn 
c*<rsr flrc{ <T-s{ FTrmrr€

atrtr e*r+q cclfudld, qr<r< qq-Jr-firK TIr<I< {-d{{ erdl 6nB{rq '

[srr<tr- ,et q-<frE1t <?rqs:r<-ari fr{Ars, cY.ft{ q+{ B'rofr E{ <fto
rftv-r< T- vt<-+ t

sq-firq< dq{ Fr<Id? 'rAG-$rr +Roteft l-{d frEv {rstr-d
crtq{s <-Aq{rt< sF\as Qa tsqffi* s q$fu<F srcqf, crt c[q fifi
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'3 fuBirq< {gr
"gQfon< vm-o er<r E< l,r< emfuaa rfr qa r qOE-q col, chra{crtat
e c<wBE sl-{{l< {fu<rg<-ffir Fg|T .q+ <frt 3fir|{ eFI{ "lR-dfrE
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ABSTRA,CT

Daurynqthit ttatttitittt h.ts ben esperiencel b1 cret ,* t ountn. Dcnrtgraphit
litidenl rut onlt' tlcpenrls oit cllottgitts dge .rlrucl\rc bttt (lso .ttt hur on .tlPiktl. lyih
uorc pu4lc irt thc ldtour for(c \nd fc\'tr dtillren to suppon. a ut nt^ hai a firhrx
ol opportunitt'.for etono ri( grotl lh if thc riglrt sttLi nttl e(n,w,rtic itltctlfi.nB nt l
ylicits ott nolr in h?tlh, ?lucttiott, tot?nlan(? dtkl lht ccolru)rtj. l diltt t'to ottl\'

hu! hk c-'ilr?t i?rl:in!! i llc.ttly tcottot ti.' gt(tn'lh ft ? [or tlte losl ttl dL'cales lthttullt
in rc(tttt ti[as it tho\:s a lcLli it! tt? l).'l'lt trlo rigttili&nl l?ufilic o.[ lhir !ro\th
l rnoutn,rn ir lkn il h.tr hu s?ni(? t!.bt lul lbtih and tl*n: hu hacn mrkul
thtttgt,s it ln\rloylcnt p.!tto,t. lot? tkilJitl, rtchnircllt sounal, Ll, ltttcr lil(rol!,
r'().diuktll) l,dilt.l hu,lta tat.rtr('?s to( rt\luired k, ac'hir\'eJdtt!r ?co (nrtit Sror|th.
'l'lnugh tht hi1lhu elk'ittiofl \\' e\t ir lttlia has unlcrgork tttasti\'t'.'.tfa rit in th(
l)('st itnlq)t klrn.e p(riul firlt r ltiottil ra:iohttio to csrublish :Lrtntl llni ('r'.\rli..r.

lahDiLdl in.ttit tej, lscl?'tlt bttti litrt! lrtolcrtiotn o non-pnlc.t:i>rxl Lolltget
tonss tlt '.r:lrtrtr,l, lt io ttill cottliontr o shotktqr ol skill ut,l|prt|]let. "llitr
irtl.'lr,rlotr'c lha Got,erNitoll o.l ltkli ldil ttrllt trt Pri, o\ tl( ltlt CuR dttl lndin
hu: pnr iu ;ntuirtcl tJlil r @ bettlr tht hc llh uttc tlttctrt q.'n)s! th? K,ufir). Rut

lnliun hixhor cLluution st'tte.|n h,lt c. aiit litttik iotts su.'h as inuluyutrc 2lt\tiLul
inft ttrutlurc. ktli oJ tlrrditt'rorl elccllc Lc & (lcurth of altdlil) ]tlr\ll1 tetttbctt (t(
'l'lu' 1lott't-ttncnt initinti,es hn'e nor hecn enough to nu?t th? letunkls Dl u ltt titts

/\r li t lr. it in pri?tat\', tc<o l\n'or ltltidl'hnhh &rr.'lhc lrt.sut slul\ !ri,'\
hl hiljhlitht nlt tL't ln.liu rloukl bc oble k, tlt$rt)ni her.fitrtnftthl! lunogral ti,'

srttnlro t, ittro tlttnognphiL' di idtnl or *ill .fae a diwtter.

KtJrrordi: Dernogrilphic structuae. DeDxrgrilPhic Dividond. Econr-rnric Grouth.
Eductrlir)D. lle lthctrc.
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Skill Inhia Initiatives: A Remedy To Growing
Unemployment Among Educated Youth In India?

lroomi(a Chaklaboil!.

Aisistant profeMr in EcoDonicr, lAnchrlplE Coll€8e, Klllchrrplr!, Nortb 2{ Pr.SetrE $'rst
B.ngd. Indio .

lndr! ir a rouBg nauon wi& a hulE derDographic porenrirl.ns bdio is eiperi.,rcio-c ! substannat gro\rfi in rhe

worling 38e fopuhliotr. Poll rndcpend€n c Hriou, itritietives havc bccr laten for th. lxprnsio otpd|,rlr\ r,)

high.r cdu!-ador. The Smsi enmtmenl Bl. for prinu+, weu:rr highereduatioo har been sho{rng r rrrrng
treDd orer dle )€am Hi8hcr cduorion all,irnllnt nol only lcnds to nn increas€ in th€ hbou ior.c p,lltilil'rrru
rde io rllc formaliccror brr alsocnhoncs lhe qurlilyofftc l0hoor forcc. Bui rhlr SrDwinS uncnrfnofmenr anEnS
cdrc.xed yo{th is n c.$$ oI conlrrr in Indil Emplo}Ircnr gpncrndon hrs llso bccn pnDl(! urc.
iodetxndcncc. But llxli! hls erpcrienced I slow Erowlh in cmplo)u€nl gcncr ioD srncc inilcpcorlencc. 'Ihoufh
dillereu sul, development inhiari\es hale been talcn b, rllc go\cmn}err to cnh,rnce skitt forrnarron annng
liborrcrs and Educ. $€ uncmplolmcm problcm. simuharcourl)'. shonlgr ol ilillcd tabour t{lrcc lo\r'ers $c
eDrplolabiliry u \,<ll rs eooomic Irorilh. Tlrc growitrB skill oismntch in rha l.bour mukcr ,turing rhe tixr
Nononic rcfolnl pcnod I'ns b..n . s$ious thrcrl in India'6 progrcls to$ards nnincblc d{!.lopm!-nt. Tnc
pr$nr (udy lrics ro lu8hlighr \\lr((lrr ing higher .du.rrion uuaiDment lelrl rud lllc s,iilt tonn rD
pro$ nnrcs i. lodi! arc conrFribh Enoqh 1o rcduce skill shotuBe rnd Dr€ars nrore rmnlor"rbh w.trk ior.e.
Decess.iiy lor n"'ducnrg uneNployore l]nd gnbbnrS rh6 b.nefil of gro$nr8 \rortin8.Se f.putalror.
Kcr$.ords: lTorking A Ec Popt latio& Bigh€r Education, UftmplotrlcDl, Skill DerEtopuenr proErsnmcs,
Skill rho.lrrr

Introduclion

Slill is crucirl lor pmiprnry- Skill coorrihures not o0l! for ccononic gro\lrh bu ,t-so for s{,(io.ecorDnr(
d(\rlopmcn(. Skrll implcrr Nononic Smxrh bo$ dimr lnil iodir€cr lralE. 8{sidcs ru$ng producuyr!.. sl(ill
helps anrttootocrcite srcaler crJllc,l!,.nnn8 workers nnd *rui enco$rlgcs limls ro xdopr nei| rechrctogl rrrl
stur inrcvadon OlrThE olher h!n.l. rtrormge ofskill l0$.rrlhe gro$rh rnd e plo)'nenr porcornrts. Sti nlso
inrFror€s rhe Iircs oI wirkcrs It ir rvcll dcumenl€d thnt rFrkilli,rg ol $-orken incrc,fes pnrdu. tryit) tLnd \ra6e.
rc'lu.cr urNnrplo).mcnt ar sr$agc of rcsources (lLO ?016). SI II Jelctopnlcnr hfi bir., r mijoi fr,ljr ! , rlr dr
rr r{cr.!l .ouDrn..\ rnd rficru is i In ntcnrthais 

',tr 
li. prono{ion ol v.EntioMl cd$canon itui tr!tninS I Vt- t l

,rn,g!mm.i lx Indi! pon indepcnd. trc{. one of lhc lurious imlreninr Eonls, lat cn by pol,r\ nu}iexi ro bu ild
tlt Ddron *,s tt, spredd rducruon ior rx.s. N€c(lI ror erpalldin{ etrmemary ldrrc bn dd \ecoDthr\
cducarion $?re Id1"[ spccrol euion. V$iou:i mcessrry steps {€re dsio t*en 10 e) cnd le.hDr.at J
vo{.rrional.ducriior .ln ro proDore and Unpmve high€r educ ion. Sirc!-t0tE lrdi,-s$ortiDjr oi$ popuhriotr
hns growr hr8er lhan ds d€pend€ popularion, iE. lhildre,l aged ll yelR orb€tow !s wcl !s pe.rpli,nbolc r,5
yci-rs of lge. Thor, lndia hrF hNosp a conrplradvel). )oung uuior. tndi! h$ eDErged $ om r,!'rhe nx^r
inrponut jolr ruirkers Lr rnny of rhe $orld's larSe companies rry ro reduL.c cosrx in dlc a,alc oI $e Skrhil
.eccrsion. IT, [TLS, avi rior', rErril, b$ting nd l]nsl!, healtklre, to'ururce crc xt}![ors lvout.l lovttle rhe
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Plausibility Of India's Prospect As An Emerging
Knowledge-Based Economy.

Moumita Chakraborty

Assistaqt professor in Economics. Xalrchmprm Collcge, Kanchraplra, North Z
largaoas, w(lst Bengal. India .

EJuclrion brs been highl, ! ued in Indir trom !o.i!,r rimes It is \rtll d@unrntcd tu$ thal I'cLorni,tS a

Inowlcdge.bxsc,l econom! rr hjgbly del]!nderr on hunruclpiroloild rhuseducrtion (prccisclr-' highct educ,rrlool

phls tin inrporlanr rol! not.aly for cteitins hunrn rcsources fo.r couotry bul llio n plEr.quisrle ro h.colnE r
tnoNlBdEe brscd ecorlom). Hirher educntior lrelps to shape I nltion thal is cnliSltened. rBi{ll} cons,jiou".

rthi(.1lj, linowlcdgcnblc, d itilled iD deiisioS lnd implcIlrertiog ctfecti$: solutions lo rrs prcbhms. Tln
'LlDilrNir) (iranr Conrmis\ion (UGC, \ns.srnblished in 1954 and it h { taken lsdotrs sleps io pronrou lrnd

rmlr(nc hishcr educit'on in lndir rrll Jrre. Allotment ol ,unds rD ditrerer Frre-le.r, ll t\ ior.dtr.3lionil
c\t--ndrtwc b.s nsen. cspccKll! in ll'tr Phn uhich rll,)Ied.murd l3ei ol tdtrl Plrr oulltry on cd"..ri, i,r 'r
r h!:hesr allon col in cduL:irion silll:r ir cFudencc) ln slttt of thjs expansioD. rBulfilienL IN':itnert iD

cdnlrdon. rd . rcd unclllpblnr.nt. unercn groyrh. ge er ireqlality in lrigher edlcation h!\'e be.n rcgnrdcd

is rllc rmpediolcrls ot o\'€rall progrc-ssion of thc lndi:lr c.ooomy. TheEtuve b<rn cmcl$c.lr ofdilfcnnr policiq\

und plocudurc! ro adijrEss lhese issucr. Howclcr. in llr€ prer€nl eiiien(e lrxl. lhesc is,rues hr!c be. clur.s of
.oD.crn lor lntlia. Th€ pres.nt rudyldei to highlithr Eiven thir present i.ennno shedE r i3 plrtllible lor lDdri

ru l.a ntr lnrrgir!! knoslcJgc}ubdcvne tlt< ririn8 highcrcdrcllion cMolme .

K(l words: LnowlsdBC-h&s.d EcoDo&1, HiShe! Fircslion €n rolmcnl, Hrrran caPital. G€nde. ir{quality

Ihc hisro4 oI rir: uorld pmre! lhrr edu..tion has becn the main cruse oI ally so.irl. cultur: n&, c!uon1i.
!h$Be. Edulxrioo is fundunlcntal Righ6' ofth. mtion. Educslion dc!tlops the Ino{ledtc- sIill. i,]tro! ion

crcaut,ry. Alir:'rbilil) of r rmd edocntion sFlcnt ind huflsn cq,ital (ie. cducalL\.l. rkillctl workior.e) arr

prcrequ,sites lbr a kno\ihd8e-h$cd croDomy- Thc \corld conlercocc on Hrghcr Edslol'on. or$nised bt
LNUSCO,n Ocri,h.r lltS in P is & rcprcsenred t!! l:8 n.$ors. cmphrsiscd fiat hrlhcr cdncalron mun

fx)untc dc\tbJ)n|enl df rh! $hole IEAon od Senerrte rjmcd otrd unifomrd cittzers \ho cDLrlrl h. ihlc r.
,i,n 1 lxuc, $cler.r. bcsides irs troditional lunctioning such.!r Glchilt8. tflining. \ludy 3n'l rBs.a.th- ltuIia hii
x lon! rr.dniotr nr lcnmins. ir nrci€m lndi,t thr sFtl:m of C nrlul' irar lh. pilot of higher .i{.arion. h lht
pre indrfiendcnc. pEnod. lhc British ali., lmkcd m i,riridtilc.r to spr.ad lducadon for rhe nt:Krcs. Thc odenl

s)\rem ol'cducaLron in lndir mtuall),shned wirh th€ e rhli\hntrr or firce unilerikies, Cfllcult! Bo[rhxy ltrd

\lltdr3r iD 185?. L er rr 183? Allihib.d fii] Puni$ (it bhorB) \scrc sct up. l'iosL - indcPcodBD.e, Me of rh.

r.lrmrr rmflonrnr Ao.ilr. tlketr h) plicy makers rc huild the natrcn Nac to spread cduc ion tG nrAs.s. Needs

tilr .\pDd, tr: .lemcnlirl cducaridn .lnd di\'.r su ng lecondr-|' ed{caion wctEstwn stc.ral dlenlx)n. Vnflous

nce\s.rr) rtop. srn rko rdlen 10 exteDd lcchnical n.lrorrriou cdn.axon snd to lnrurolc tr'l rnrprr^c h'8h.r

.,lu..rron ln I9.11t 
-Illc Unil,crsily Educ.uioo tbmnnsrion w:Lr sct up uMlr he .hanrDaffhiP of Dr.S.

ItlJlutl\lrr"ro. Il dso gale die_tion ro th€ deleloprneots of liglEr cductliion ir Indill. Difl€rcrL Jni!-les oI
'Di{Icrcnr CoDsrirurion ctuphsise thc !alu. of edu.liion rnd ploce ii ns a tillldrnl.nllll i-qhr ofnll lndi'Jn

crircns. Tht'UtrnrF,ir, Grinr Co mission'(tr(]c) $!s eslablishcd in l9J4.nd ir hns t l.n lonutrs .rcpl Io

lS |JRAR Apnl2018, Vol nD 5.1.!!6 2
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Illtclnrtionill Joulnrl 0f AdYxnce rnd Irrovafile Rcseflrcir
1,\ \/lll): Ocrol,,Jr - l)cc{rrrl)cr.2{lls

I;\Pl-OI \(;J)RI\ I\(; t;OIl('1.:S troR III.tPROST'1._C',tSOti!\tC(; BR\\l)S

I)r. Sourn'\i nlulh{ri.r1 ,o.l I)r.llrinxll(xoli I)r\l
r\\sr5tdrr l'r,rl(rsorI. l).irSJlS!lr!,ol,,t Icchrxro!\,t \l rirg.n)rrL ( h r\urr. IJoo-ti)l)

.\\'r.LJnr llo!i:{r . D(p Irrcnr (n ( orrnrrrr((. KJ,rrlllrp.,r.r t ollr!r. (xir.hr.rp i \,n lL l..l I'!r.,,,.,.

.\llsR I'\( t
lata\^! l'tl(G l tlt\tt\ t\ t,n,l tlk ht\tt\t e\)!ttt \ttL,\ rn lttlttn t,',tort.t lh! l\llO \rttt,
,ot)tttl'ttA dtor.tt 1J't" h th( n\oltll ODP h I'llu1 (\ t! b tntkt.h t))!t,i rr\tu n/ tnlit!. touth

ht::i hlll tu\l to nn\t\t it \t1n Lo trt,tlnt urt)our. t tt tllr\tk| r rl r.t4atn fta^ rtth
rttltan.t th( )k<rl b fu u,t(\!.I So t!,! tr\.rt \ (l\ i,knl\ tt d\\.\, lt? k tu) rh|h
tt,t't\ . t l,o,l,tItDt (t,,to tu\ tott tt^ttt1l\ th. l:.\rrc fu k,\
tlrthrh'lo!.i I.n, tht. tt,titth. tu t,ttr,rut \trtt \d, La,,kl rrtt a, ttut tt,t,t Bc"yl \tth 5t)t)
t,'t\,,'i,ri\ l'.t rlr\ \rlrh !r httl \.1\tk\l t h t^ t.rk\ trt tott!tlt\ \.:.!nt t tl t.\.1(O pnd\t\ ntrt
l1t\:tr! tnn,.:t,t,\ tl!1rt,, (ttt t. Shn VoL t)Lltt,drt orrt 5ut,.tt tLtc h,ttli!.1 utt!, ttl\ \q: )! t
Lr)\,ti\n(t '.nylt !t,tt,krt(rt\t!\unattulutttrutk|!ttu,tt\rortt.t|\o/Ukrdtuttt\
litli !\ th^'trd\\.tllh.ltht,o\;ttu!ty i r\tdta,tl!\t)utt\oool n\t,J tlilthr!.o thtlt(tr,,
t)tNt i).,t\,t.nF\t('(;t],dn,/\r1 d/ror, o,d hnkont td Ttrtullho,a\t \te.lfuta 1luo"t:!tu.t"t\
ll,tr:!t,' dtrt Shop Dt\no\ ,1t\a !.not.l etdrr t tat*ho _ po\A SE" ,tl ,t\ttuhtq Thb.

t) t,,,wtl, titt.!\tohu\ Dtot! to\ttt\ ttn,vtlttit t.,\Irc pat&t\ tt t\ ot\o !, otln,l lo th!,n,td.t\ to
,;!^, ti:( tturlnttit tt\tojtnt tab\ tu4puhk. nh.^ thc pro.ttut .th^ n A wlt tlet"tnt.t\ hetp the tuAetet, to.,?iL ,,, .x., n Lokr)t t^! tt ta\ph.t! ,".t tt tn^ !\ th. optottunt^ h f\$ a .t4it1 t A"o\td:<t ./
t,1'tt,)1, ' tltjt!it! rhnh t-, a/r,d. rorlr n lo* u tnt"tarturc Vt@,nlon \hottg)
A._t\\rtl:: haturnrnl sttntqt!\, t)$Dta [o.t.)t.i Prcrrects, Co, pcfih'e odto toee. llo ?!oB

I \I R0DL CTtO\
lr.r nxr\ rS cor)rurncr goodr {F:iCC) arc alio rclardcd rJ coDsuDrcr p ctrgcd loods rnd rhNc goods c
grnJ,ll\ pu,charld ur qurck succcssron .Dd co\.r 0 mittx poflron ofrhc c.,iromcr'! budgcr. Ttr. I IIc(i nrJ,t(.1
,' h!:hh (oDcc,rrrred rn rhc urban irc.rs Thc rnc'raic rn rhr r'rconrc o! rhc nrddtc-rtruom. lroLrp r! on. ol rfie
rxJlor ricr.,\ ri,r rhc !ro\1h ol lr*,ndian FrucG n,,rlcr rDiprtcofils rnmense derrran<i, con':unicn do nor pay
[..,] or rhc D)ar"' hlc lcc]nic lsrrcctficarro,r olrhc producr Thir nudy rnrcnds lonsJ.ss rhc mor!\arin! facloNrllr!h Ir\. a poiru\r' rnnuencc o\er lhr prospecri!c ruslonrcrs so ro gcr rhc success ,rr lrJrun rDrrkcr-
eotrDrDr.! .D!a3!d ur Fi\.1CC producl! hr\ c lo scl frvourJblL pronrolronrt rtr {rrcs dcpeDdrng oD rhole l.aclors
.irr.h h.t\(ti' rnc[ confirbu.,.,r lo rhc pi]cholo-r) ot br,).rsol t\.tCG pruduurs B6rde.gcrirngancdgrorcr
i|..onrp,.lrlor. lhe!. fa(roh would gr\e deriflrcoplrorr ro!ro\, slabrh^and ercclin bus;ess perfonn;nrc.
Ll'tLlt.\ | Lttt trL\ lE\\'
li,r lircrdrru. tr\r(\ cstab|sIe! ho\\ nrarkelrng co nnurrcrlur
.!,rrrrur, nnd thc prodr.t \lorroru. rl r'rlirc! ho\ xr!lcrrn-!
r1(11,. ro.\ol\. ri brrnd

(shblishcr a nrong boDd bct$ccn polenxat
cornmunrcatlon by dislcm|natin-! mcssagci

\ in! ,/hro 0er!) i,gu!d rh,r *r,1.,\ ir\o 1,t.,) i,lr) ,,,l,b.ll:,1!_l]," ,ctc.ruD nl r.iuCG ntodncr H.!,xpi:.i.i/ed rh.r ,.1rrl.'rs rnflu.ncc rhr (u\ro!rxr. rn ohr.rurn! rtr( INtc(i nr{,Ju(r b) hrshtrShrn)3 rrrcnr rhorir

\Jr!*r11rrtrv)eor)'rdcrrdali\tucrorslhxlhclj)ro.\,.J\cr\.r hr.r fl'c rc'pondcnrr pr) hced lo r)orh pric.i:uJ qL,rr,r) oi rhe Doducr .-lrc _bu]-d' c\.n,,(!'Jrdrd L,jNc,rcnuc und ..i." "r i,,riu,r,," arc rhc r\1od.r,n,,,r)-! rrcr(,r ti,' rhc I:!((; prorlucr Iic rt'r*r 5r,c,:cd rr)c tucror t,t! ,"i;.i,:,,,, ,",.,.. ,,,,.
3u:,.,rtcc rnd s rr trtttl

o. lir {10(lll It\ c{,galcd
nrs Sr!c errlplu'r\ on

rhoi: rr r dttrnrli rllrp.rct of sdrro.ecorrrrrrtrr rnfiucnccs on f)\,CCrJtuu tor.,nor)() $trtL s(t,r(rrD! IVCG products. TL" t 
"y",, ;].;QuJi \ shlc nruhns r LhiJ(c tor thc proJucr.'a-

'a2-
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, X.'*liiii'ol,.' 
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lnronxri'nxl l"ur rlall{(rrnr I((l'rilug-" ,1 l'r,X'o..,I"{ ll Ill-
ls\}: 2l;7.llirti ({)rrli1(r, \ 

' 
1tr"', 'F l'\rr' :..1'rr' rrri-

Reduce The Handoff Failure By Implernenting
Two'WLAN In Handoff Region

I).bxl,r:rlx Srxldxr. \ii,rr llx\\:rn, I'illlrlii l)r\. llrrirrr l'lrrrrlil

=

)h\.ntt: rtr t'tnni nl rht,li tur t u ^h hlnll ln pthl{t uhL \lt^\ !lt( tn d httt \r
ln kn u"tl'tt t4 .tttt\ tlirn O ') tul nt B \.,\hni fiSl
,tltii ttt.hl.u ntrt r'tnat t,L,\tot,it. i,ut. (\t,\') nr &6 t. tt
nJ tr( t r$op nrcn n'c ttN tttt t "t.t. h n.tql hc.nn\! ttt
t at t nt, uhl B \. shtit't li' td\ not i !\ ttu nqpt 

^ 
t.lli t

tl tlt, pnt,ld i, ll l&hutttn i J h t^. :ftmz
ln!1l n rl,\' lotat n1 t t|-t .t\) dt. r,trL. \.ttt ltrtt. \\tltot^ dl t,tt\t l $ tntt .ttidl ht\i. t n4 pt t,tr\d
rant l .tt u\ 

"tu I'hk4 t,lk,hn inut ttl ,l tlh\,n,t
|t \\lt |u rtt.tlhntA5 tlti\ tt,l.,tN hL r\ttt \o/t| tut
thtt tl'nh .ah \ut!h.r\tnl* rtt ,4 nu t 4th tl rrtt,,lt
u n utut\ttt th. atut tt l,S lhn tl't.,ti t:n.\ lttt \.trn.\ fu,
ttutn r t'J &rtut,tu,t ndilt"kl !1. 

"!\,J@tdtl itt tt. n.\,lts
tth.it\ t il,t'l-t]N tutu.I ot thi\ Lttv nh, rtihtt ol h olJ

lttl\ loat\: tr'L/li', llt l. $t)2.11, Hnttbfl, D+t tio

'llc \\/l-AN c lh. rrgtrlLnlr ntt ol rl,r B\ r.J rhi llPrt|l
llS ac .onn!(l.ri \\rrl lhc *rrc{l l.rhqrcr l}Jrr(rll} rl.
clcnh or i\lNr irc,dcrnrllcd b) thc,Nd,rnr ac{c$.onrlol
(i!r^( ) d d lh( lvlNs or chcnts irre coMecrrd sith  P b)
N,,.lc,s Dilrril,urio. or Clrrnncl: In ILI:l: 802 llI and

ll:fl: 8ll2 I lB irc opurl! xl rlr li.qu.ncl 2 .l 6fi/ and u\.
rlc I I our oI l4 rho rcl b..ausc rhc sixrc ficqucnc! chirD.l

t5t
'lhc ch nrcl.I ug r\ llvlll/ nnd rhc l) tlulJrh F l.li\lll/
JtrJ lliullZ unJq JnJ lfpgr olrhc Lhr r.l Ii.$,Llrholrll.
gnuilbJlrdr l['t]!/ llulltlclr nnDrrl.r \!nd!rhc lr!(l cft)
nofl 2.101 OIl,/ ro ?,121 Cl I/ nnd $ or'l l,c li!u,u I rhos\

/',

\) \)l. I\ Itiot)l ( tto\
\,i\.,1r),rLc.lr,u,(nrlc\r(hu(lr'ill((jSU (;l,ltS.

I \llS ( I)i!lA:000 or \rtr(1c\\ ar.d nch\orl llkc Il Il
Nr)l ll, b,! llrtc,L^N) c uicd r rh. \Nld lliar rs rhc
l)rr.rll) nr l,ulc,,,gcncon\ rcr\\ork nd r!cd \.,,ou! rlpc o,
rJdr' !,! !l.nd (xrrn)ull,.a'ro proro(ol ll) Thc,crlr.nrcrD
I' r,, (,udrn,r. nnc!r{l ,cnnnc rd\.nccnrcnl\ $1rI rd!c,rng
,n(lrrof h gitc rltr o,n'rl oDnnfru.q]|ntlu{o rnd ro
r(o UI'h rl'r .\lq.N.llc.' (ntrirc(r.d (AB( ) rdci l?l '1hc

ll I I \lr? llhhJ\rd \\'l ANLI(\((6r|g\t't!l!cJf.populd
,'n(lx.!, rl'.,(ll) ll1rrrr,,\d!rrc l,J\ wnc i\ rIc prohlc rdl

\\'l-A)i: I\b (r nlrr a(\rLrj r.onD..rcd\rrh(I.hc,por
\\L?\N and nlr)tr oi . cad sDcrlrur) ll'u hcn.fir oI rhr!
in1!r.on L(rrd\\I lNr\r!rD!firlr) po1vc,ollvlNtrndcr rh!
l(\rl q!nrl .r\ursc ar.a llj llreL3llr rhc $'lAN i,c
r)r{prrJIrn.! rhr nrln, \i! nl rr rc'lx'n ucr r d hoo\l uI l[r
,r!nri Jr.n-1lh ,or l|c bcln!.orrrrD(lndroJ rh! \1i\

It,.r, d \l ,trx\(,rI'r IIL, r r, !,l orr ll, lul\ llil,

D' l\h,'l,nri Srrddr.'. Ar,nrn ll'ui\or ,r Drt-rIis ul
1(r ,r1r n'r(! il l r:,i(dn,! t r^!,!r) u, (!h ntr Rrhrn. \l$'

, ----'1 F- ! -l l-,r-

,,.,:, ....: j: (6nr,(rr(!

IiBtrrc I: I)lrlrihution ol ahrnr.l
,\larnDx rA1' c of.rik'Ilrc chuu(lno 1.6 td IIh.rru\.
rlul ehinncl c nor orc.l ppcil

A.llandottnrrd llcrc lJpcs:'tlrc MN,'rc molcd frcnr r llS
rnd gocs roward lhe lcN DS rhc MN find rlc P )g-l,o ts
poruDnandancr ral,lvlNlryro akc rhc n.$ corurcclrono
rhc nc$ lls rs,ng tlc hsndorlprdccss rhc rin'c dcl.y orrhis
haDdolfrs knoln !r lDndoll hlcnc! Thc handoll r basic/ll'

l) llird llx dorl: Thc rcr r\ knD\vn Btcuk tlrror. Mllc .
rn h.r.l hardoll ic connccr,on brhlc.n old BS arld NIN i,c
l,r(rl, rl1utr MN ,lnd rfic nc!v Jvorlihlc uhrnnul or cunnJ(tron
rrom nc$ rS. rr channcl r! frcc th! new BS lltoc (c rlls
clrunncl ro lllc MN os dr"wbacl or ris handofrs lh. l!'gc
h0odon dchy lrnr and lor$ofplckdt ofdnru ndrlrh.drl y
lrmc ,! vcry lnrgc llt. ("ll( n bc drcpped l6l tixrd ltnndotr

vr. \"", lllsrtr. B(A Dq! .rnr n, (dn'Iuk,
rri'i('u,! $!n Aogn lrn\ ! , Dl lcdDdroF, ln'16

l,'- rnrrki D,\ Pl'D l).tirn.nr ol (onrr{!
I 'lxxd,r! 

tr d. r., Xrl):nr h'dr
\I' lLj.n l'rid'r l)!linr'$r r, r'dtrr,!tr'

, ll'cAtrrirn, |Libl'.I(Jb! IllLr.lrs l1[ll,!r (!lD!, rr trsrDL]

\. rn(!. l'ubh! ur rllallj\l', lltr '.r,t]I).tr.r!.r. 
rxrl( trtrtJL, rlrt

( r Il) \l \l) ]i1\trn xr n .r. t,.,J{nnn. oj.l(1f\. lr r ll rr

t uJttttt'lt2t9r9\ ul,ll5l

ln,



tnlr.nr(nn'rl.lnuroxt ol I'ronr)ln( lrLhtr lot\ nn'l Ii\l'r'rurI lin*rncrrrnt llJl'll"Li
lSsN: llTtj_'r0?5 \'olntrr('$ lj\rrc_' l tl ztrl.,

lr llrli ,,,rIlr,rr] . r'1\ Lh.r'rrr''I lh l]inriLr\'r 'irilIlN
,'r !, r, 1( r(,1r" nL$ li'l\/ l,\ l?llll

\.,.'{i |r,ri rr ! l)tl' n,nr "l
,r r! ! i,ni ( D \ir!'\ .1 ,ii'11. r krr\. tr N,n

rtr. P[r) .r lr'nruir),r k'r)trtr \\\''

\1, lr.r rr, [ , ii ' id li'or$ !n tr' rl'\ ll\l''r rtr I

{, r lr. L. r\r it l D'!(r!r) \!n lL"f l l, '.,

h!. l'rng l)ong Pllrnl
Thc hrrd oll or hrDdolcl c 4lyPcs

]\.Intnr.(cll hrrdorcr: Thl' hand olct u\cd lo oPltnnzc rh.
toidolBlsor bal.ncnrgthc Io do,ccll ln$isha or$rhc
NIN Jrc morcd rn$dc J ccll. only LhJnBc th. (!rlinB

l.'iEr Itrlrr - B1S nnlldolcr.

U.lrirn - IISC Hrndo\tr: lhi\ hnrrdovdr pcrloon orc
ll'lS ro,rnorlr.r ll lS on r irglc BSC Il r iUN n'trro!(d
lronr orc llTS Io nnolhcr llTS. rllc lvlN rcqilc'r llc\! I]T-s k)
rlk,u.flc rhc chlrucl lor n.N connccuor and rlosc DTSS

r( belon!rrg to a srr-rl( BSC thcn r) kc rhrs hnndov.rlSl

h4rninrize lhe Cost in Mobilc Communication by

the I-lelp o1'Circular Clrecl< Manager Method'

l)('l,rl,r'xti \ir(lrlxr. I'irr,rl'i l):r\' l{xixl l'nrr(lil

tt,:tr, t It),,),nttt,\tt.rt,\1, \\ t\trtth urrl, ttttlat
1,.,,t t , , , I I t | ,, a , t t ) , t ttll,r ttrttrtt,rl,t\llL,rLitt1,t vlt
,,lt )lI t\tlali\ rntrr.,r\ht t. Lr\,1 d,,ll thtt^l t lrt
r,!,r,r,' //r,,,!,ii! tLrr l rll.\nn t\l 1, 1 : rt,tl h'
t),, ,rlt+t, tn,ttlt \",1,,t,,. r,tt,\lut ttlt ntLtt11.tht
,-,tr\ t,.1, i,,1th rr,lt rt, l"nt\,lin4 

'1 
, r,th ". 'l"t nl

'..t,t h\tt rnl,11! t\ lt!,t ttll rn\tt rt \rt ltll ttxtt th,
,, t! -t, 1r'L J h nt tt\,I \rn t t ll\ l.n t tLtrt tq tli r t tk t

tr i,'r ti't, h h|r,,tt t .l \rl, ttll luttt rt, nrtL,tr |'nt nt
nar \ttt ntt ir\rttl l,r trt th vtat lr

i,.), arr,.,t r\ntr,1tl, trtrtttl\ hl ihttt'ntitrt
I, /n,,,i,. /,/!r(,,,, fr,n., th r\t t,,lt n,l!n,,tllhnth(|t\
,,, ,,,..,, ,\.t tlL rtr,t., nrlt tlt, nxx,,// (rr, r& \,,,r,r
t,,, i', tl.,.ttr\, tln hrttr,l, nt, tthth Ih,,r,rh thtI
,, , rtt \tlhnJth. t n.ntl rh',\,1tl\ rrn ttltot lttt ttun

,,.! ..rr .,1/,r,, \nJ tlt\ rrtttrfuttn h, li t\ t tlll I'n
. !- ,,.r tir n,\ tt tr,t,rtt,q l,n,]\nth.nu.,hor

1L,!\\ t,tn..Ih hI ttl\\tt" ,l,(|\Jtn nt,t,thtu|itt,

I t\ rRot)t ( o\
, ri 1rj\ ,,.,1. r. tr\.Ll Ioxr on. (rlll') 

'Dorh.r 
..ll rn

. '. t,....ir.Li),n r\{l innll.lhrr\'l ,\x\iphrr'.
: . .. r..L \ l.(.\ rndhrl. nrd.,ic l,.quctrll\ dln!! lhc

., . .,i ,. ltli Iltr r.r\r nrnr r(in (n lt,. (.ll !\crl rtr

. ii - ll)L du k, rh( ,h n'(l

...,,,,t rrril rt'(o.1 h, tlurr.. ru,orlnnlnD (hcrlnrg.

. . \l\,,.,.,!,'., (ill or nrb r.ll lltcn rll.llt tl)( hr[do\.r or

r,:r \. r.Lr..lll5/tls..D,lrh.rrdrolrlqucn(!lolh.
\l\ , r, , \l\ (lr.\l lln r)o\o l.\.1 ol l\o lrL{u(ncr.\ ll
-, ... r. \.,,i r. r ll I S/ lJs r..ro.. rh. P,n! PoDg lorrr rl,qr
'\i\ ..,,,,. ,.1)u\.r t, n(s IllS/ lls lor , lo(,r. rlr n.\
. ,: ,: ,,r. rrr l)indo\.r 'lltrnn.\ ll'lS(h.ckillllrc

.. ..".. fLl,r,,,rodi'l.c rh( [in(|,r.,

?.0.'(rtt

Co\\ege

B
O

f,

- -tr'



li,,,rt,h 1,r,r tt, | 1t, r1\,1',)"
\,'l ill,,i. i \r ll0tSr

I"ltrr)t'i(lc ( onl illlilitl ior) ir) grorrrrtll irlcr, soil nl(l clrlli\.llcd Iilodslullls ol
Inrlia atrtl ils assot.ialt'rl lrr,alllr r.ishs: ;\ r.r,r,ics

llr-rl ltl|,'rrI l.U \.r' .,rrl ,\1,,t. { \irritl
'.r, r,,,..itfr,.tr:,.i,\ D,, t\n,ti{,ir(.[.,. \! rti.r: ]r,rj.iri

t, I lir,i li,tr{rttrr,t\,

\t.t, anhtrtIt truurl\ rho,/run\, ltthll;t, /tr \ t,tt ntn , :n, n,t,h! thtjIt\ :1,,,, th,t ,t,,,t"

Xr\nurd\: fIun..'. rlrrrn.l)oll,rlrD fl .rrtr.t,x)xrurnrt,nr,' ltu It,, t,intttr.

\1.r,, r. htn ll!o i\ t,ol[ ! r ii'::ru!inl{ rlrr i\ r.t)orllil
', r,r !1tr |iitor .r\,,r'riLrn.jl '..r'...,1 ,\lr\r'j ltri,'t

( (i,r ( l'rn I ilrul,i., (,rr.in,' l ,ll., ir.r, ,,,'l) Jtrprn
1,,'l,j liLtr.., ti,,\, \lrl.'\r NI(\r,, \,i{r) l,.jl'\t-nr 5r'
L r, ll,,l.,'r, lu,llj ,,trnrh, lr\' thrt.,n'ni, 'r,hn).,,1:')r ,l|ll I'1,,t)i! li!,]rr'l( (.,i l!'nrnrr rh 'LrlL'ir.tr' rii(rrr.,) (,'r,l!fuix. ,!ri,rr,, rJ ioh nrrtr!rl ',r/r[.
.riu.fl,,rn nrtr.r. ir,, ir,rhrr[,] (^'rrL\ Arrr! n\

{.,,,1r.d ,o,1. rl l)!,,nrx. 
'rtrnrlf ir n

,'r '. 
.,,1 !rour,lrrrrr (xlri\, Lrl(rof. rrrn\ ir(l \.!!ribL\

,r r^trn,r:, o,, rl! t,.\ rlrlr! t.,'l/'ir(.,1 .ri.rr. lltr rrrnr,rl
,r' .,1'rrxr.l ll'r,rr,,,tr.,rrlL rn,l I',t),'/ t n, h.,in(,.' l1rrl\ rr)

,il' (,r!LLr ,, ll,trrrJ, rr iInrnJ\,,tr1' tr'I,r.!nrr (|llrrrnr
rrr,,r",iLn'rllrr.L,. I'1, tr.,',r ol t,ll^t)lirk ltrrrL/,r\ itrrl
r,,,',t,,i,. ,|.rIni, ,ii '.r,1, ,ul 'l!rl!. rt,rr\. ol

.,", r,,L . ,! 'hr.,. -r,, ,nl$,J I

r ' "."', rr'l' r".{.1.' lh'{nl . :,, "1r. 'r r\
,,,. 1\ ,, ,(r!,,nrl .trrj'trr lnrrl. ,'l ljuorr,r rrr (\((.\
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Journal oI Hazardous [4alerials

variety-specific ar'senic accumulatjoll in 44 differ-ent rice cultivars (O. sotivo

L.) and hurnan health risl<s due to co-exposure of arsenjc-contarniDated rice
and drinkinS water

Alok C. Snnral , piyal Rhallacharya , Priya'rka llis\vas ,Jyoli Pra,(ash lvlaity ,

Jochrn lluDdschuh , Srbhas C Sanrra
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tgl/l)tiar loul.lt.tl ol Aquatic Rcsearclt
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I\rrluation ol-water quality nnd toxicily alter exposure o[ lead nilrate
iresh rvater fish, nrajor source ol'w.rter pollution
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"PROFITABILITY AND LIQIIIDITY ANALYSIS OF RAMSARUP INDTISTRIES
LIMITED'. A CASU STLIDY

*SANTAT"(i DAS & **SANDIP ItAl,t-lCK
*,lss isto,tt 'l .tc hc4 Saidahad Manidra Chandrd VidJopith, lihogm, thdhidutud, tvD,Ildiu

t':r\sis!o t Pnksso^ Kanchtapara Collcgt, Katrchmparu, North 21 Porganns,ll'!" Itulia

ABSTR'ICT:

Rarnsamp hduslri.s IrL is one ol thc hrgcst marrulaetarers oJ steel N'irc and leding plaler i TtfT
nnnulatturi,q in Easlem lfi.lid, It ha\ be obscned that the Romsarup lndustrics Lld. is laci g a
negarite ttrnd of prolikbility owr lhe lears. To fud out the caute of adr.^c proftabilit! lhc ret/.afth€ti

hatc uscd scwral ratios lot liquiditf and prorthbilitJ anallsi$ ar l olso triad to Ji,td out theth.r b there

.ut! sig ificanl rdotion herecen liq idiq a d frrolilabitt! usc.l Motaal Compfthcnsire ?'est and

Speqr n Rotrk Co-relqion as statistical tools anil also. The rescatchots hqte Io n.l a positiw rclotio

bctuct liq i.lity ottd prolitdhiliry. Thq also lound egatile ROA and ROCI: *hith htdirutet tho etrniry
ct\tocit ifhe nsrels utul capildl edphrltd i:t egolil,e orl eed(d k beit lnrrctl. Thl"} t ggctt k,,nahe

tfltrt r,r irratsht( turtllryet to ttrcngthc lhe profnubilit! a,ul liqnidir) t usition.

K!'t ttt'nl\: I'tolik hilitf, Uqtdi.!, Mdtaal Conryrchen\it'e Tat, Ratios, Spedn an Rank Cotrctalio,t.

INTRODTlC-IION:

BcirrS r devck,ping counrry India necds a hngc developnrcni in its infr$rrudure scclor:Ls it is thc prinrary vchiclc

ro dc\'cbp lhc eronomt ofa country, To achievc the gosls h ill needsa rnpid growfi in industrialialion. For Lhe

dclcloFmcnl of irr,hNlructur( and irdusld0lizalions, 0 largc fluDrbcr of iron and stccl is nquircd as Imn anrl slccl

nrc tlrc basic lequiR'mcnts for all types of const uction and manufacuring activities. R&msarup lndusrics tld.
producing iron llnd srcel producti, \vitc producls wire, pig imn. spoogc irgo. TMT bars. g:rlv.rni2ed d black

rvircs and lhus is plnying ! licy mle in $is regard, Ovcr lhe hsr four decad.s tulm\arup Croup of Companics

$tich is lb!- corubioatiotr of t\lo compsnics (viz. Ramsarup Indusri!.s Ltd. und Ranrsarup VyaB.r Ld.) hxd

nutlc x runrffknblc Ero\'rh by crc.'eding annud rurnover of Rs. 3U)0 Cmrcs and net wonh of Rs. 4500 Crores. 1l

is onc of rhc l0rgcsr olanufaclurers ofsrccl wir. and ! lcrding playe( in TMT nranufacturi[g io E&\tcm India. Bnt

North lCrn Inla.ordoaul r!3!Iadt Jofind coruorllulri *$t rurlrlc.conr

4M"Ya-
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A CO}IP.{,RAT'VE RISKMANAGEMENT EFFICIENCY AN.Aj.YSIS OF SELECTED
SCHEDULTiD URBAN CO.OPEMTIVE AANXS (SUCBS) IN TNDIA

Sandip Mallick' Subhamoy D&s'-

i\.rsisrajlt Profqistr. Dcp:rfloent of Commerce. Kanchnrpara Collegc, W.8., IndiaEfi lr stlndip@kpcoll.ac.in & PhD Rcscarch Scholar. Dcpartmcniof Comnlcrcc. Univcrsity of
Kalynni, W 8.. lndiu

"Professo.. Dep!(menl of Coororerce. Univcrsiry oI Kalysni. W.8.. t&lir. Entdl:
subha loyd@gntail,com

Abstrsct

SUCBS help in providiog crEdil firciliriqs rEtlsonable rat€s for thc dcv.lopnEnl of rnmll rnd
nEdium scalc enterprises io urban arEas. The failuie of sonrc good UCBS in recent tiolcs hns

mide people rware of their saving$ and inve menls in rhc Mlelir wiy. [n lhis hackground, lhc

researchem havc selectcd I 3 SUCBS of Ind i! for annly?ing Oe risk managemcnt captti liry of thc
SUCBT. Differcot accoonting mtios havc hjan uscd for analysis. Srudent's t-tcst has becn Lrscd as

a staristical rool to lcsl lhe hyporhcscs. I[ hai becn fou[d thar NAMCO md GUCB banLs coutd
not trninrain GNPA in lower boundary. DER for SARASWAT bdnk hLs b.co obser\,cd ro be

rery high. The funding risk tbr pMC Bank is sigoificanrly higher as lo orcd thc deB)sitors,

claim in a paoic siruarion. Time tesr resuhs for SVC, SARASWAT and RNS Bank show p(x)r

perforrnances. The isk of failurc iD $e form of bcnh run for lhese SUCBS could not b. wiped
out at atl. The rEsenrchcrs have suggested some prwendve measuEs fo, imlroving rhe risk
manaSclncnt nbilily.

(erl,ords: UCBs. Risk m:magemeot. Solvency, Liquidily
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Environmcntal nnd Experimental Botany
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Sulfate improves cadmium tolerance by limiting cadmium accumulatiofl,
modulation of sulfur metabolism and antioxidant defense system in maize

s,n(llan Adhikari , Srpriya chosh', Ikbrl A?rhar. A!,an Adhikari , Arun X. Shawr,
SapLrrshi Konnr , Sankhajll Royi, zhed tiosmin{
"rw 4 bs. ,6i4 d tdt4 rrD4 7.r. rd &!{ dd

r'flb'd!t,itfrvrd4el,Ar4&+.]&
' rF,ftd .r, l&d d5 . a&rhr{" h*@ c r!i}q .r{! r.ra, * *{{ d!ilkr'dJr.fir'E.llEnd,fu&6rdyd,,)ioq,dry,14er'der,dfu

o&nlur tcdr dMnnHd., iIrkulord dl hr b@ . 60B dror ro .to6.t ro.d s jr. rh. ll!@
rldt hlrl'lrtt! rh. nk 1,. d&n !!lri,. (soj r li ro.dulern8 {16r edEllE 
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dNJ.ndjtu (B d:fr'!.. i ntr.r, drNlk 6'dduD b.rre hlisi. nrR:r!6d, ifi,{arjrt
6.ndF i6 unrb ol atry@ E! hlrdr..t rhret! qn!-Pce $pc.d.tu dor!h.,r !!hd!r..'l
srml l$S, ldnt irlf, grB fi. 16.0 l,ll OltlJlgoJ d,rldy a@d rt r],d blorI u.d.r cd E6
(loolM q,(J, F !*oad(Eso!' Ir rn rsin..rdr n'Ificry r.dEd Cd uDht sn.ll r dm.
cd KmddL^ rn rr !l!!* lullr &rl uE rrd 

'lFn 
L.n r|tnn lfukd .lL Nnrh.d{, j .hr ,trl

Nrous rdenmollrI, d 33 rli.dr,8l@!!i. (D r) ,6Filedr mdi..r!d rym ondarE h$r r 1,
cd6 Grd a !o!4 Tn! .ilnturtyt daM0h ri :r,, 7lDr.ileo0u.dd! dbauc (cv.lt2DcrD ]
{d drhdreoliliur (DE) nrr.t!! Iul's qroi.d ahrn<.d ros rlmdtd b xrs ul cl] rlEtkDs.J Tr
,l!M. ljh.nn EJNd rhr{r*dE lcnli, kd lorrr h 'd "d $.r. n6i Frd ot L rriao $llhr ri
EFo.lihlr tc rh.r, liE lsllrM !.is ci n6rd 6nriF € dl'trr 116 ndr.rlrirrtr&r arlEr h
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Evaluiltion ofsubculture ages on organogcnic
SPAR hased generic fidelity assessment in the
sabdarilfo L.

response from root callus and
regenerants of Ht'biJcus
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Regeneration of plantlets through somatic
embryogenesis from root derived calli of
Hibiscus sobdailffa L. (Roselle) and assessment
of genetic stability by flow cytometry and lSSR

analysis
saplarstri Ko.Err, Joy.leep Karmakoa, anirban Fayl, Sinchan adhlkarit.ropas
Kum.r Bandyopadhyayr '
l Oet ne.rorMol..urarg'orooy.ndaLorc.h.oroqy,unre,siyolxaryaft,weiB.noal.lndra.
2 Deran'n.nrorBora.v, Und.,s,ryolK.lyrn,We3lBenoar, l.d'a

E ope*nccess

olillor xoBs xrmirrrJ B.ya AdiLl('s
Strijr.ordrrJrl(l?0lOn!!ei d,rror
rrr rdi $'uloh lohrl(.mr0dq!tu lron

'0dd{tredorror 
HrD6.urrJrdrrltrt tnos.Jt!)

ind Berytrdr or').i:l(5h! lly r,r,roe
.lor d'yridlSSianilfts PlosOtu€ t3(8)

ld'&r 0&dA Lqlr{dl Cok@ olA{tr(tuol
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Abstract
l.duclon ol somal'c embryog€nesE andcomplsle plantlel reqen€.a1lon kom callus cullu,e
ol Htbtsces sabdadtal va, HS{ 288 has been made Lea{ and rool explanls were c!,llur€d
on Mo,ashige and Skoog ll'/S) and DD€r-Kudiyukr Wal.ol (OKw) basal medr! suppte.
me^lEd l/llh drllerenr concenl.arons o, synlhenc aurhs and aylokrnrns Boot explanls sn
OKWmedrumsuppladenled wnh 2 26!M 2, 4,Dchloropis.oryacelic aod (2,4.D) and
,1 65pM knelm{KlN) rnduced hrghesr perc€nlage t7o%) ol embryogenrc catr Av€fage num.
bet olglobu,ar ehbryosper rool d€Ned calius p,odlced w lh'n 6 weeks ot culure hrl€lron
on MS medla w h d lerenl planl growlh reguldors (PGRS) ,anged trom 2 27!O.1 A lo I 80
10 17 and lhat o, colyledonary embryos iangod kom o oo loZ 53io 20 On DXly hedruh
compa€livoly mor6 globular embryos (2 70101S 1o 1( s31O 23) and colyledonary embryos
(0 0010 I901017J y/ere pioduced lhan thatofMS medrum Begeneralion o, complele
p,anrlets was hEhest (76 67%) when embryogenic caltr wln maurre somalE embryos wera
grown on oKw med'um coniainmg 2.32!Nt KtN a.d 2 zzt,r,llt 6_B6nzytad€o,ne (BA). ptanls
we.e prmanlyttardened io hunidily. lemporature aod t€ht contro[ed chambe. and tina y h
a g eenhouse show6d 709,, sulvival abrlly oill€renl slagos or somatlc embryogenesis pro.
cess n th€ root deirved emb.yogenrc cali were elaboraled in dela{ by morphotoOicat. hrsro.
log'cal andSEt'r sludy. Thedarawere sBlrslrcaity anatyzed by OuncaoMulipte range tesl
(p - 0 05) and Pnnlrp.l componanl anatysE (pCA) Ftor/ cyloDelry ahd tnlersrmpl€
s€quence.epeals (ISSB) marker anatysrs contfmsd rhal there was no genetrcvanalron
nllhrn lhe regen€raled planls
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(,Mri. odcr n,|tbliw d! .! of MrutYern md raut!, frdn {r tu orobi(1nv|l,itdnlrtrEl ro ngular\t Frfttt'Li ol qEill ra'
na,.{l.oldtllrclc li,,n|rlr nd lo hc chhitt. l, !pir. o, rh.!c nunxrtrll i.nt r lh( r'otrtF oI dErn!. l! l,..d &( lth.ol tlr.lttrl&lri
nr ftxllnn f,nElily. nr uL lltt oxBI* ot Dlun'u In clhi.d rn ! nul$ dt &a!F rtlo. orir !d Ilrl *tnl}. il m{Lr $ uF.nsr
,ti ln llon tlI*(tr dtitn'n nnJ &lrlllly. b.rh ol qllEh lrc flti.at l,lfldniral in lE ls udrnn.

Th.ft rn rrrt6t. oplnl.ar 
'lrr,dttS 

DNE TE In bdnt hih&gibll l.kDb ld .tE{'lc. ilE Sdrl d.{m m 4!tu
rr dl. opnriolt ol aduddhut A.codlsf ro IsBrr Dh{lnr 6 lslsxl| trtti(n ir lt tr,trl' ,todlx6 d !lr'cl' rr N}ap' vE!'!t6 dtsru
is u riurlrly nridh! i. roul rllb{on(!3. Tn medllisii,!. ol nn! lrl lttokd l4o.l d dhrrt io S{ntnrr'thrLxryt}. In tlr otlii'n ol
pribtillinr!, D{u |]I ii ry86 $trilt rrirllod of rEdfr! lad hr{r till D. F.ln Ir lEJlol. R'r Ah u. D}snu frrB 'lilT.!\i' 

nrulr
.Ll rd.rifl.( tir'rrlhr, ht ll! lrltnr- Itc rcl !rll nEy, tL rEmnt!.rdE!ti. L {..r} ro8rd!p

Dhlntl! L lx{ rtlhlo6.lr i\ ilt lh.l lr4.ny oI n ! ir lo llrtJ*c hrmi., hd sr lrt.r sid lh|l th( drtn{ '' til! r\

r,, t r,'(llt(. homrn!. lr nrlnr hol Di.inh crn n$6r 8< rcdr d ty lll. i.rm Elisno' R.liidh i. ril{ rl| finglirt c!utr,1( ol'DIunE
Rciif n,n $i. ti d rrnimlr Srhar'iq! p{llit!. clrt n lxltu&r llr lif., only m lb c{,,c o,oln.trrt6 hulM h.{at Tt t. h ninilt[;n !r
\^orld wltlch ir t*n ft ol Dh&nE ltlort . $sdt |Dl dl, ilD.iEr oiitu.nbia'tt lut der innninstc eausinr dhj.dr d, h'\t dhrdu
tn. rh.ir ori8isld,on nnd ru{ci.r.. Arair. rclirion ir o trnj ol .{rbion (rlla.trr. ltDtSh [l. ry'lnd s llr opnon or t}lc *a. ! 6.r.'l
n rion. Irrr. dhllm a ,l.rllct ophon tI,' arrB rL'rsl $inirni r lrlndt C !.rl,6 Fop.tl..!t n .l rinft @lm. ulrtint qu x) !d
rl( lilc. Thi! n vhy. rlilon L Elwilt lrtrill.d $at 'is', ttn dtlm i. ml 'l.m'otr y tiBl

Ar rlE .!]oEk tri rut€cll { dtlr!$.n ), d}tr.r!l ii thll$it n H4t o. *lDsh $$!16 ll ir th$ t('ocn} n dE.b\.8. {l
$h,.h nun hcr( sr r rutr rn in rlr. !bi.!.'. ot *hr.l ntn ir od . rE! i.... rstad li...lh . !u Sti nrli.lttttE. $B if,"ud
ltcq!,ro nd nr,old.! oI swlni vivcLmn.t rMd rr, rI!1 mlm mour !t llr.i,r!nl|r Ttd ir ro !.t. io d, rn' tnms d{ dul .ft h.t 

^
R,l Jllsmr Lthrnn. oo $i o.lnry (tln!i{t ln ! nr.rr,|y or udty bclst{n sh|t oN syt rdl s'hl, rit {t cr. To rl* i6Uh(ol riqn! Str

Rn|nllridrdi6 etr,i on! $ho rlc !.iG of ni.ow! iluh,{, hir os iL.l. oe ri,tllE ri hor I'l,M.

TI|. rrbil illttxrtd srd rt ihllt tx'i ir fi.| t! th. Mtl6ir.& oc o, llc g.d.! !ri.. it $ (lrlBrl $l li. uulnl
orDtttlE16or(h.Drbslon ?.d oldlD ddkr, i... *ta ir DboL mdt slrF}Isl dym. br d!,,B D Dtqt{I! d tn

Riliyurr dl aft uill !.lrld in {ll! lraclF ofrrelPra !!d Ndi!rl82. BrL thn chh 1l[ r d t td! ImPlE&llir tiBd!. ltra.ry 
'h.dM;ni! iln i.dn$ d{l. ll,rqll otdhlrr'll n .t llE rtt{.affcAr b.int frrq inloliShfdilld tlhlitun d ltt 'rl. h.td inl ',n 
rlx

JorrMl ol Rcr.r.th rnd Anrtyiic.l R6vlev,r ltJRAAt l * --l]--Fii
KanchraPara Gollege

P.o.- K.nchtapara, Di!t - 21P95' (ill
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ll)l ll(,lll i,'llfir.rl. \:,,l llr(-. lr,rrr.ti i\l.rr '0lli I

\lrrrrr;,li;ri( rloII(.I;IIiIIII ( ) I , ' I I I I i ./ I I I i ( , r I (S( {,t rrrrrl l'r;r, r

llirulh rrrlrr ( ilrr.,h
'\r.,tr.l:rrrl l'rolr,lror rrr l'olitrr'irl lir'r,.rrl

K rrr, lrr.rl,rrlir ( (!ll(),(,. l\ill)(.lrt.rl) tit. ,.1 l!,.. (1,/r,rtl,,,W, .l ll,,rJ,jl
I rrrril. Irirrr.rL rrrIu yho:,h1,) / l,rr,y.tn:ril tltt

__
'j,,- -:

=

rl.. ,,.... r ,,.,, .,, il,,,r:.,,1r.r t,..r, , 1,, ,.. ..,,,1 \ | , , 
| | I | | | I , I . , , , ll". \

, Lr, rr,;,, , , , ., , ,, ,r,. ri,,,;;,,;;, ,iill,lll:,;,",,:"i.')*l,l,l;;,,,;,,:;l;i;";1,'l:.. 1 ...r,t t,.r,r...r.,tr, l/,.r,,,t,tr, .i 1j,t..,t. rtr,.tt,.pi,r,t,. ,,t t,;;i:.r.',,,:;",,,:.'i,..,,,,\.r,rrr,.\,,tr.,1,.,iirl)$i,tii,)t 'riti,,iI.r llrr.r,,r(,,r.rlrc,rrt:,,r(.r.,,,r frl ,r1r r.r.,.,,"t,,,,,,,,,,i r,,,,,r,i
l],, 

, ',,,,:1" "...,rrr, ,,r r,,,r,.1,,,,,r.,,i :,,.,,.... r, 1.,,,,,,.r rl,( trN r.rl.,ri..,.r ,r, ,,_,.. 
I;'''', \'.,' x.,,,,,',.,r.

!i,.:\l rrllL,r,i\,)I ..r,,r.,,,,.,1r,,,,,r,,, ,t,...r 'i " lt 'rlr,rrr.l'1r,,,

. llrr rt,,.\rIr'r\.i t(,,,r|r\ tr,.,I ttr, \r r, t.ttr,. lfiitr.fir (,,,.. r,Ir,l ilr ,,r .1,.t, rr...'-.trr r,ti ,,,(,,,t,.r .,,..,,,,,, ,,,, ,,,,1", , . ,,r .,t rh,. l.,,r,l .r.,..., ;;;, ;;;l ,'i .hrlrrrrrrrr ,,1 r,,
,L ltl!rl,iri,'r i' r rh,r(l ,)t ll,r \\,,rtrl,. I ttr(,,tr,.r\.r r!,unlfir, .I.(. ir,,1,,,t,,,t *irt, t;.: ': 

\"'rrl \ 'r.r ,,,,/
,;i(rr hrli ,,1 r:r,,.r p,1rrl,rri,,,r,,f if'",t",f,f rr.rrlil tirc hrru;rrrrl rrrlu irr ,..,,.",.,, "1',""'"'i'"r"',,,,,,,t
\,,,r1, ( lrrir s.ir r,, rti. n,,tri,, s",, u,,,t tr.,rrl,. l\.r..j.,rr r irrll r,rrtrcl!r1 ,,t Irengal rrl,,i 'i,'jllll illljl: ;l::8(',,.rr,rf.ElL p,,,rr,!, \icrr rtris r,-,.rh,r,r, i,!txnlx1r. rt:i,,t,,t,y,r...iii:,iirs;A,;;,iil;'"' 

rrcnec rr.rn t,r.

)H{'i,,;;;,;,;,liij,''l,i,i"',,"',rir,n,,.,,,.s,,,,r,,,r:r,.',,,\\,r,',,x..rc.,,.,;:::i'::;lll::ll'il':

xanc't iapalitgottigu
,,rktI \ uuhlr- 6.i :.t.!
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FRO\,I THIr SOCI0-
PERSPEC'I-IVE

.l 
hc curt'nr s.rrr.ld popularion is ?.lJ hillion as of Octobcr 2020 accordrn!

t(' lllc lrt{)st r!-ccnt tlDilcd Narions cstj lates claborated by World meter:i anil
ncarh h ll of lhe population are wonren. Thc tcnD ,World peopuladon, rctcrs
t() the hun)an population (the total number of humans currcntlyl of thc rvorl!
l.Currcttr lllrkl popukttion, https://tt;wtc.worldometcn.infolworld-pogulalionl
t&.L!. A*-csserl on.z-ytonizolflre rno.t p"priorii"nrinent is Asia anrl

(casl B)pulous continc r is Occania. The C"nui A"iun rcpublics aru lffxrcd

'I'lltr STATUS OF CENTR,.\I. ASIAN
\\/OMEN: A STUDY

ECONOMIC

BIMr\t_DN[)l.i GFIOSH

,\bstract

. Crntrrl Asian slirlcs nnnrcl! Kll./llh\tln. K!.rgylrlan. .laji\r.l 
t,Iur\tncuistan lind Uzhckistan irrc crncrgccl u,, indrp"r-Jcncr urn.'Ur" atlru Ljrsirrlc,.:rlrliort ol thc USSIt rn I9(I):'. Cc lrJl ,f,,-, ,.' u n,,*,u,",,i'.,

cullurcs and civitizariu.s. ln rhc r.sk .f .rarc hurtdrng rn r;;;f;;;,'i1..il;ll
/\\ilr. scvcritl issucs havc fucn given prioritl.anil J.,,,,.,n ,." .r;:. ;;;",,,\\i)r)rcn ronslitulc hall ol tltc tolirl l\rl)ulxlill r)l ( clt(rri ,r,,,,, .,,,.r',i"r'1,.hi.{l)ll uduciltcd. 'fhcy c()ntrihutc \ , .- r I r I r j .t r I I I \ ,,, 

"a,,n,,nrr,.- 
.Ur.",,,,r.rtgIicrrlturt. socictv as rvcll ar politier ltrrt lltc\ .rR .rl.r, 

".,"g 
..r,,r" ,^rt f"",Itrrn traditional culturc, rcligion lrrd l,,trrirrrch).. ll itddtuor).,;,".;;,';.;:r.

challcrgcs and r4tportunitics conscqucntiirl lrot. tralritions ,,, 
"'.;r;;k",cconontl, incrcasccl gcnrlcr inrhulirnccs in lillr{)r nlirkc15 ,",} npJr.;;;;;}structurcs ol thc rcgiru. I.luving cr.rnsrituriontl anangrntcnt in ,,fi C,"rir,,i.\\i.lrr r(.lnrlrli(\. \\r, rcr :r,.( tl(,t lrl

t,iricattr an,rryzi'r ,n" 
",;,.";, ,,,;:ll:tll]",,,1],'.lr;t",',.l,l:l,;I..];,J:

lllc sritlLr\ oi rr,rrrrrcn in (.cnlral r\siu. Irinally. nrv prrl^-r u,ill .f,",f-iigh,;,,
possibilitir's ol inrprolitrg thc \tulus ol ,,uunr"n i,r'Ccnrrol n.iun repiblicr.

Kc.t $'ords : Irirploitation. trll.licking. dcprivulion. corruption, cconomi.

, C.A.,'^

, *6.tlr.0',3, ii)]!ii

il4

/ Katrvrrrer- ",.r t: I _.1,

P0 ' Krnchllill' 1" "



Abstra.tr Laweson's reagent is , clatsic exampte of a
'orpoL'd havi.9 a ,emdldble con-l.ull|on "rd dtro d

dirl{ t /" t.,pm..al o-1dr,o. I rlar , dn Lt,dtt, .9p {e.eoryp"
.onceptual explanarionl. Atlhe very beginning, irwas mainty
known for its use in ihe thionatton of various types of
carbonyl groups. However, over the last few yeors chemisrs
repo(ed some appeali.q examples which .an nu(\jre the
.henri!ry comnunity to perceive irnovatrye idea5. These

include the con5nucrion of valuable heterocycles. tmpoltant
coup|ng reacuons, and the decoraton of metal,based
attractive cores. s€veral important repo(s provided compre-
hersive theoreti.al nudiei regarding nechan sti. classifca,
rion, rhis artcle 9ive5 an overview of the fecent inttghts and
sytrtheti. applications of dris famous reag€nt ftom 20r3 to

'1. lntrodu<tion

Laweson's reagent ir bascally a d iaryt subniruted phosphorous
and sulro coftrln.g four membered hererocycte (2,.t,bis(4-
methoxyphenyl)-1,J,z,4dithi.diphosphetane,2,4-dithione, tR
(11, Figure l). The reagent sets a hallmark synthetic rolre for
the conve6ion of C O !o C:5 wirh eye (at.hing toteran.e ot
flictonnlry. Beside this ir hai been aso k.own ro fumish
unique orEanic frameworks whtch were hjghtighted by ozturk
cral in th€ir etlended review in 2OO7.,r tn 2Ot7 Saeed etat.
revjewed application ofrhts reagenr in the synthesis ofvaiuab e

alkaloids whi.h mainly ndud€d the thionatio of carbonyt.,r
8ur ro th€ besr ofour knowedqe a re.efl conoact review is

due on this ropc constdertng insight vision abolrt rhe narure of
rhir reaq..r and divere range ot appti.arions. He.ceforrh we
conceftrated our Io(us on repolts from 2ott and we .a y
Io^{ard our alm to be up to date as far as we can whiie wriung
this review.ln rhis nrricle wetried ro emphajtze the outstandihg
achievemehls thar .hehisr explored mgarding rhe devetop,
nrent ol various ryhlhelic platfonnj as we{t a5 rhe features
related wlrh compur.rtiotral chenrislry. Some boosts h ltre use
of LR afalogue were aLo hiqhlighted. 

^4echanistic 
proposats n

were co s d.r.d to pat.onize the balance
between iheoreti.al and experinental facts. We either kept
aside or wert through jlst nrentonng the merhodotogies
rel<rted whh rh on.tion of carbonyt and a cohot sin.e they are
wcll known e!.ept rn few casos where r le.t to inreresttng
obsetuationsand results.

s.hemel.Fohationolthemahomer2and.e.tr ng.dprodid3.

i t.i

ij ,r'1

s rn 1r1

Fisure 1.sru(ine otLawe$on3 re.sent.

nojo Peaty Mohdn collzgt

2. Recent Computationat Studies to get lnsight
into the Sehavio. of LR

Some .omputaliorral analyie5 shed some splendor light to
visualize the intrinsic nature of I in differ€ni ckcumstance5 so
lhal chemists can get compararively clear pt.rure ro design
their plans in tyntheric methodoloqy. Very recerrty for rhe first
t me Mardylrkov and coworke6 idenritied and charaderized 4-
methoxy-phenylphosphi.e disulf,d. (21 wh.h was generatty
speculated as the aciive monomeric parr of LR r lhey
(K(esstully synthesized and rrapped 2 lrom 1 via evaporarion
into the gas pha5e.t t5Q C in nn argon malri! tschenre t)
Du.in9 then extensive comput.riona itrdy ihey predt.ted rlre
notable st.erching vlbrations related wirh C C, C O, and C p i
infrared spectrum v/hl.h were fu(hur emphasi2ed ironr rhe
results obtained with d counlerpart of 1 and 2. The aulhoE atso
(larified good corelation berween rheoreiical findings and
matrix isolai€d 2 conrlderlng Uv,^r'is spe.trum aDd not.ed
desired absorprion band. D!iin9 (ompuratio.at st!dy tarqe
energy gap between singlet ahd triplel (ares was observed ior
2 highlightiDg ts e,itan.e nrainly in (re iin!let ground srate
The NBO (Natunl Bond orbral anatysis) .harges at the
phosphoru5 and sulfur atoms 1.2 indicated symmev. charge
d sftibution rarhei rhan an ylkle-rype structure tholgh severat
resear.h groups envisiofed the presence of ylide nature durifq
rl"ir-eclq. .,'. p,oporJ,wl I o.po.,.L.."dt_'-

the althor found rhat (ompound 2 provided inlereninq
result under photoirradiariof ar i. li4nm giving rt5e to
another unusual phosphorLrs and eulfur based 3jiehbered
rea a.qed prod!( 3 Computarion.l nudy reveated the
presence of unsymmerrical P 5 bond dist.u.es in 3 where the
dilference is n€arly O.Ol A. Photoreverton at ,. 465 nm c earty
expoied that 2 and 3 exst in a stationary eqril]brium

Clyburne groups su..esfuily isolaied and cha.acterized rhe
add!.ts of 2 with /V,heterocyc ic carbenes Ir,j-b,j(2,4,6-tr meth
ylphenyl)imldazol-2'ylidene (4, adduct s) af d t,3,bn(2,6-.tii5o
propylpheflyl)nhidazolid n-2-ylidene (adducr 6)t (5dr.me 2).1. tn

2010,e,503-5ra www.A3{anjoc.org 509

,*:*,[$;'tit'*-*

JOURNAL
CHEMISTRY



Iiuil(xl Mit]ireview
doi.org/lO.lOo2/ejoc.2O2OOI l9'1

I supramolecular Chemistry

Recent Advances in Tris-Primary Amine Based Organic lmine

Cages and Related Amine Macrocycles

Krishnanka Shekhar Gayen,t"l Titiksha Das,lbl and Nirbhik Chatterjee"tr'l

Abstractr Molecules bearing thrce pimary amine grcups are

ublquilo!5 subnances ln varlous Iields of svntheti. chemktrv

s.me of them ale commerciaLlv available and lhe rests are

emerged from ihe deslgned proto.ok of svnthetic chemi(r' k

has been observed that sL.h aliphati. as welLas aromali' tri
amrnes are ex(e lent precurso6 for tlre design and synthesis of

va,ious cage molecules otwhich orqanic imine caqes (olC, and

ielated amine ma(o.yces belong to the calegory of spe'la

interest. These compounds posress unique ar.hit.ctlres and

already made then mark5 in the field of suprdmole.(l'n 
'h_"m 

t
rry, synthetic methodology, and material sclen.e. n ihk review

we aimed to <onslder recenr .eports that hiqhhqhied rhe svn

.'re'p, \p"L I r4,rLr(. JnJ clrIro'. I p ''r! 
'"r''n

based ol(s and related amine ma.rocvc es

1. lntrodu(tion

O,ganlc hine caq€s (olcs) and reLaied amine macrocvcles al

ready re.eived zttenlion in the field of synthetic organ!"hem-
isrly owin! io then n)ajeslic decoration and va lable applica_

no.s. Ar the very begi.n nq slage ir was conridered thai slch
morils .ould be oblained via simple condensation reaction be

tween amine and aldehvde p.e.urso6 Exiensive curiosities

r.veale.l that Droperly detqned slarrng materiah with self

sortrnq a onq with eect.onic, steric, and solveft etr"ts have

profound role on the.onstrudion ofdesned architectures hav

inq norable features. Long rlme ago Stoddart et al. hiqhlighied

the features of dynam c imine (hem strv in their outstanding

rLnorial r.view. r Later se!era reviews iDCludinq the en(2psula

tion cap.bilities, re.og. ton properties of Olct.ryptands, T5r

hemicryptophanesr6 and sellsortlngAelf ,elecuoi for the fo'
marion of ocs ond ther appli.atonsr?) have been pub ished

We forced in recent yea6 rome unique p.imaryrrramlne based

OlCs an.l Ihen sat!rated counterpa(s have been <onstru'ted

.n.l many of ihem cauqht the eye with widespread applica

ron5 To the best oi our knowledge partkularlv on rhis field a

review is due re.ognizing those examplet. Therefore, we aimed

ro ama gamate the5e mole.!le5 under lhe sane roof in sihpLi-

fed manner 50 that it can provide valuable ideas about the

constru.tlon of novel supramolecular hons or onrer motllsftom

.omnrerclally availabe a.d desig.ed rriamines. Hen(eforth in

this revi.w we .onsldered ihe reporis in between 2016-2020

and focuted oor aitilude onlv o. those which are mo(lv un

common with previous reviews. Since t Ls very dificuI lo (over

allexamples in a short @view we contemPlated some selective

examples according to our perceprion and did not con('ler the

nudies which were paticularly based on extersive complta

lional screeninq and predlclio.s to per.eive adfrirab€ ideas

.egarding the fo,mation or nested cage .onpLex tnd orsani'

cage pols.i3er But we cofsldered tew urofthy report! 'ooied 
o.

borh experlmental and .omputational calculationt sin.e the

feLd of metaiorganic fiameworks (N4OF, isvan, we considered

only a few examples where OlCs and related amine rnacrocvcles

were involved to interact wlth metal ions in post 5ynthese

2, Aliphatic Triamine Based Olcs: Syntheses,
Spe(ial Features, and Applications

The most common srnple alphat. tamine ihal has bee.

widely used ]s tris(2 am noethy)amlne (r' a so know. as fien)'

Li and co wo.ke6 clecorated thEe kinetically and thermodv

nami.ally favorable tetrahedral OIC frameworks via l:l co..len_

sation of I wirh triformyl precuuo6 2a < (scheme l).1r" Thev

lorte.l olt some vallabe inforrhation reqarding the sttu.tures

of the caget. Ihe dihedral angles between aromatic mo etes

were larger for 2b and 2( compared to 2a whl.h miqht be

attributed to greater srerlc inlera.l on because of lhe presence

ol attho -Et atl f.4e groups. Energeli.. lv favorable all t n

leracton was.onfirnred from solurion phases NMR and r n(le

crystalx ray diffra.iion (XRD)analyses which were a sojustilied

by DFT calculations. severa common solvents alonq wirh white

phosphorlE were taken to judge the ternpate effe(1 for .aqe

fo,maiof and they found preferable resut for P4 ln certain

.ases. XqD analysis of P4.3b complex revealed shorrer P P

bond length than elementalst.te and each P atom vr'as po nled

towards pheny ri.q hrdrcaing po$ ble orerlapDi.!r of orbil rls

of P atoms and aromati. .ores (S.heme l)
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bctween .ryl nrethyl l(ctrin0s ind bcrzinridirc htrhe'hk,.i(lc
,,''1r t'(n r i. r ',....', ' 1'u'r 

'1.'. 
j.' 'r, jj. "lj' r!..

,cpoIl-5 o1'nrerhylcnc bisrn,klci ' dcrirxrlvcs incrr c: rhc kr(.
tnniol'trlniles.nd Jnnr!l(lehldein rhc )rcscI..{,1 irnrg!ul

nr.rhlk-fcbis ll,irrn)ill. rl.ri\.tr \r\ 11., n 1r,( liLr ,,D ol
sinrplc rlnu.rnlldc .nd p.lriro[ lamxkk- rJ dci]" in ol)u.,
liornlly ni cst nict]lxl 1o pnNi(lc nrcthyl.n( hisrnril.s
undcr Ieating rofu itions;/' and .rlnoniunr p.rsulllrc i.r .

vntcd DMtO.s r sontuc r)l ont,(.rhin sJntlr(,r.s In r.ofl
li,ncs, onc ol'orr nr.i(,r r.sc,rch lh.i his bcen in dnlc .hr
nrisLr).I'r' lhidarc (or inrino-cLhcr) lrJmctr(,ks hxre Bxhctud
.onsidcnblc inlercsr ir slnrh.lic .rgrri. ch. ri\1ry. I r
gener.rl, irnidxte s..fti,kls:r. qfir! ni5rifcri\. c,rnp.r.cd tirh
sr.reot).picul llncrl,).il jroups ir rh.l rhA Crn bc .[!Ln)
ph,lcs .nd nncleophil.s. l r.ncc, thcl c.n c(tr(. r !rid! rrnlc,ir
smLcsics L,) pr)!kl. honx) n1(,nic intl lrcL.n) rr(,nic
couplinss.r'r rr Eased.n rhis tun(lanionrxl scicnce, k.e.tt
synrhcric ch.misrs hcvc r.poned intcrcsrinS brciltrhnrrgtrs
tug.rding soin. bnnogic!lly inrF)rtrnr holc.nlcs.'r rL rr.rci.,
$! descrjlrc d highly pmncienL syndrti. pr)tocijl ti,r th. ! rn"
ultlncous hvo bofd.bnnirrg cft,ss-c,rjpllng r.n(lion ol hcnTl
hkrt. sl,!1.1(,N (,)uirh rrc!)ptrcf.fr rrit{,!!!s 11, tr!)ri(Lr
d rrfid('l,rdri)$licroirrs {.r,.qir lrl. \(lr(m li. wu rnLL r,'l
lerlucs; srrlcd rh r|e pulucr 1!is u inrl.l. nr)i.tr wh.ic
t]'c Nll g(trU w.J lh.kcd bcNcen r$..rrbonll d)tus (crtn
(1), s(h.rn! r). rk)wcvcr, i our$(,k,l)v.rcrclr us,fg bcrTiiri
drt. ether rhan benzrLn inc hldrochbrklt..d nroisr I)Ms(),

R,".eve.j2.d .Lru3.y202J,
A..rp(i r:jtrL rcrlurry 202,

DOi LC10J9'!rorr00165h

Biomolecula.r Chemistry

S Chack lor updates

cie thG:.,q ,0rn, .l t] /0,J'

lntroduction
I).(,tr{llrD o1'vrlurbk slrrclnlrl nrorils tu,n cxsily rvailn}1.
st!,riD3 nircridls ir N chillenging rrn( i. synrhelic oBiric
(lrrtrrs'L\' r ,\nrlrl,il..lr,n.r ls usrd Ir.li.icflly rs r s]{lhertc
(itlLi\n.nr li, thr (.\.1,,|trrrnt .J N h.rctr,c!.li( slrff,)kts
:r rlr ri o{r7rnrs,' lDrnhzol.s,!/' rnd rhirzolcs.r r.ittc\irc,
srnrrrcL el in(l rirs\rnrncrri.,l,\N.rlliylit.Icbisurid.
s.,rfl,nds rir- inrporxnr ll.gnrfts ol DcDli&)nrjrnerics .nd
pl'rrnr(crLitrll| n(rivr drug molc(lcs, induding rhc dnri-
o,,r, d rfrkiet)rcssrnL drnrs leucor.xi.c (B) .rd schotxE
i\irr (i 1 )j.nriox rnr xnd antimicrnrldl .WenrJBrR9r,ind
(lrulr r) c.unicH.t hiSh bklxl prL\$I e.i L scvcnl nrclhods
I'r\. hr., rl.\clot)(d l(,'Llrc (onslrtr(ri(n o1 qrnridokfk .
rl(,\rr !fr.'rhc n,i'j,), ()r(rns irisin!j |k r rl,!sc Drerhod.
,,1,)iti.s ii Llrc !tilizdli,i. o, !\pcnsi!e (.rrllsrs, h!rsh re.crb!
.{ridrln,.s. rnd l(trv ,,tr .conon). N,,rrbl}, wu .r al dcvet
,)r(d rlc slnthcsis .1 ( keLoirridcs Lh({rgh lhr rrncln,r

t)rynnnt ll t:hn k\, !)h!^it! tt kttuta. t2 
^ 

| t:. Nold, trt\atn-rdtur,_

t 

'\r tth r tnt i\n,,4 k)nhr)

i D l[sr]i\iihLrtcr irr,is rrpuitrrdr,lfn,
.(trr. i rr tr I 5|nd'oyq,i{. n'1r.r rrL thc iu1 t l,$ii.d.o npourJr (

fd rmht]oq'qnitc(dn ir (rfo orltrcto.
r riin rrnir n.c I tr n; n(|},ldoi.(,rgl rr. t o.Nrdhbux 65h

Catatytic l2-moist DMSO-mediated synthesis
of valuabte cr-amidohydroxyketones and
unsymmetricat gem-bisamides from benzimidatest
Shobhon Aich," Rajesh Nandi.^ Nirbhik Chatterjee. " (rishnanka S Gayen."
SLrbhas s Pnl:' and Ditp K Mait "r'

Wo developed an efiici-anr and nraghtfo&.rd t:-calaLvzed (raleqv tor thc tyn{h,-rs or fun.roraLzFd
(rnrdohydroryk.tonc! a.d syhmetr.aL and unsymncrric.l bisamidcs !s.q rn.ipi.nr b.rnTrmrdat.
s.Jtfokls ds startfg mal.raLs a.d moist DMSO as a reag..r a.d lotvent The deveLop.d Jn.rh.a prc
ceeds rhrough chemoseLectvc interdotecuLar N C bond tormai on o{ benz mrdares a.d tho n. C(sprl- H

bond oJ acctoph€none moieties lh. k.yadvantaqes.l rh.s. dcsiln approa.hcs in.Lrdc broid nrtr.lrnk.
sc.pe and hodcrate yelds High-/.soLution mass spectromctry o, Lhe rea.ron progr.rs ard rD.Li'rq
expsmcnB provided suitable evi.lcnce regadinq rhe possbL. oechafEm 1H nucLear mag.cr._ r.so-
nan.e Ltalon reveated norabLe nreracro. berween rhe synthelrja ( dmi.tohyd.oxyk€r.ne! a.d lofnl
.nion! rs wcLL ,s broLogr.aLLy rmporrJnr rnoLcclres. wh.h rcv..L.d i p'o,nsnq r..oqnl

**ffi-'
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Chrmistf-\, A Iruopcarl.J()trral
Itcvic$,
doi.org/lo.lOo2/chem.2o23oU47

l,n-dlcarboryls e one of the mo( fas(inating chemi.al
feedsto.kr ilndinq ab!ndant usage in tie field of pharmaceuc

i.als Eesides, they are utili2ed ir a plethora of synthesit in

geneElsyntheri. organk chemGtry. A rumber of 'conventional'

methods are available for then synthesis, such as the stetter

reaction, Bakervenkatraman rea anqement, oxidation of vi(i
n.l diok, and oxidation of deoxybenzoins, synonymout wlth

untriendly reagentt and cotrditions. ln the Ian l5 yeare or so,

photo.atalysis has taken the wo d of rynthetk oBanlc

.hemistry by a remarkable ren.issance. lt is fair to say now that

1. lntroduction

r,n-d .arbony s ire one of the mon souqht .[ler stu.tore! and

rightly 50, dle 10 then immense pharmaceuti.alafd bioloqrcal

atiilrutesrri Not o.ly that, they are quite valuable synthons n

le.eral synthet. orqanic .hemlstry. For example, one of the

dost poDUlar routes to rynthesze 5-nr€nrbered helero.ycles

iura.t, plrroles and thophenes, the Paal-Knor sy.th.sis,
invoves 1,4 dikeron-"s ar k.y cohponenti as well as havinq

imdense poteftial to iorm bul dinq blocks of many phalm

cores As a wholei homooqls dlcarbo.yls and its de.ivalives

are found extens vely n i vast nlmber of .omplex reactions.'rl

several examples exist, such as the famo!s 1,2-dicarbonyl benzil

.an be .o.verted to the drug trifenagrel, a poterl plateet

agltreqation inhibtor,: or the synthesls of CFIR a.tivatots and

DHPS Inhibto( from a-ketoestcB 'j some of lhe we l-kfowi
(onventionalte.hnique5 ior the 5ynthesis ol l,n-di.arbonyh are

5t-"tter rea(tion, Bak.rvenkin.dan rearafqement, oxidntion

ol v. al diols, a.d oxdation ol deoxybenzoins, ro nrdre d

fewD Howeve., mon of Lhe .onvenuonal proc.stes are

.ssociated with ha6h coid iiois and hazardou, r€agefts whlch

are .ot weil-tolerated by rensilive substr.tet. Du. to these

reasons, melh.dr which are mild and efficient ar the sarne Ume

are hqhly we!.ome Phoio.atalysis (oupl.s mildne* and

etfi.iency together, providlng syntheti. chcmisc the golden

key, onening aLtenrativc paths to va !able molecules. Sin.€ the

lasl l5 yea6, photocata ysis ha3 been mal< nq gia.t nr der ard
i5 now a mainstiy . synthetic organi. chem slry. flence, the

time is nigh as wellas jLstfied to bring forth the developnrents

tlr.r photocatalysir ha5 made rn tre synthesi5 ol 1,n-di.arbon-
yLs.50, w.o a ed to.onn(r.t a concise revew on thi5 topir 5o

rhal it can provide very re.e.t up to dale pro!resr ln ihij freld.

n thr5 review we have trled 10 connect the threads of the

n..sirion from .onventional methods to photocatalyti. meth

o.l5 n n syst.matic and ea:y way for tlre readeE. Here, dealng
with the divetre photocatalyti( nrethods for the sy.thesis of

evetybody lov* the lisht attd photoredox chemisvy has opened

a new gateway lo organic chemists towards milder, more

simpler aliehatlves to the previously available methods,

allowing access to many sensitive reactions and productr. ln

this review, we present lhe reade.s with ihe photo.heniical

synthe5is ot a variety of l,nikarbonyls. Dlvere photocatalytic

pathways to these fascinating molecules have been discu$ed,
placing speciatemphasis on the mechanisms, giving the reade,

an opportunityto lind allthese signiflcant developments in one

l,n dkarbonyk discusroq the detaled mechan !tic propo5al

wirh typical substrate rcope to il!(rte the methods in
geieral. This revew will grve lhe readeE an insight inlo th.
aforementioned lopi( w thin a .onc se spa(e a.d make il easier

for resea(hers planning f!rther fo,ays nto workirg wlh lhere

moiet cs by providing the important de(ais I one p i(.

2. Synthesis of 1,n-Dicarbonyls

vlsible"light mediated pholo.atalyrs has been a iralor r.ve
lauon n synther c organi. .hemistry. i\4a.y problems posed by

.onvenlioral readionr such as ertreme .o.ditions ard har5h

reaqenG, find their anrwers in photo.atalysis. The field ha5

been on an exponental lpward curve for q! le some 1ihe,
proliding unpre.edenled resllts with high cfficren(y. li
ad.litio. to mild reaction condtiont, photo(italysir har the

abilty to qenerate extremely reaclive ntermedlater I the

rea.lion mediunr, tlrat too, v a .rulliple pathwdys, grantin!l ar
Jnm, ' I eo ,e sa hry ro .4u,1 I l). wl rle r5Fr" . " .e i"^. on

dls.rete classes of dic;rboiyls 5ep .tely, espe.iaLly th€

l,4types,i'r till date there is no.e which provdes a detailcd

overv e!! ofthe ability to ac.esi all .ategories ofihere syste.rs.

This review ls a clear demonnration of photocatalysi as an a l_

poweful tool, granting u5 a..ess io al the types o{ dlcirbonyls
with ielative €ase and fa.ile routes of rynthes s startirg fro.r
the very basic 1,2 sy(ems, all the way lo the distanl .nFr {r.h
as 1,7 and 1,3. We have divided the entue]y ol our review into

6 categorle!, ea.h depiclinq the sy.thetis ofone pafti.ul.r type

of system. We hav€ tred to show how photo.alalysis simpl{res

the tynthens ol l,n-dicahonyh by simply changlng lh,"

clup nrg pa .e6 paned with a parLicular reaclive intemedidt"",

to generate a systematic homologoris series of these syslems

we brg. with the 1,2 dicarbonyls, thc incorporalon Df

atflospherl. oxygen onlo unrat!rrated 5y(em5 lalkynes a.d
alkenes) beirq the p.edominant theme The tw! modes of

oxygen in.orporatio.,rl via the si.glet oxygen p.ihway nr welL

as the 5uperoxrde radic.Lanion palhwry, both achrcved pholo_

.hemicallv, have been discursed. Th s is fol owed by a b ef stint

with 1,3-dicarbonyls, nr(l!ding an nrtereslnq exanrpe of rurr

Next, ihe synrhetis of the most important and lvellknown

class of dicarbo.yls, the !,4-syslems i5 disc!rsed i. ample detail
(Ad, Ba, Sb, B. .ombinauons) This das is of rpecal
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Abstract
Despite sustained hi8h growth in lndia over the past three decades or
so, barring the recent turn ofevents, structural rransforhation has been
characte.ized by deepening agrarian crisis, high unemployment, and a
lacl< of remunerative and good quality jobs. These are the major con-
tributors to fie problem of burSeoninS inequal,ry in lndla. ln rhis article,
using rious macro-level data sets, secondary case study reports, and
one primary survey, ir is argued that the neoliberal model of develop-
ment cannot solve the onSoing rural crisis in lndia. This, in turn, calls
for looking beyond this paradigm. Considering that agrarian (or broadly
speaking, rural) distress has its own class dynamics, which lead to dis-
proporlionate suffering among the class of marginal farmers/renints.
agricultural workers, and others, it is argued that cooperativism pre-
sents itself as an alternaaive model for remedying lndia's ongoing rural
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Abstract
Economic growth is co,rsidercd 1.) be dre nrost imporlaut firctor for achieving a lower level

ol fovcrty, but burgconinE incqurlily could allcct povcrly r(duclirnr advrrscly. Tlis xrti-
cl. dccomposcs thc chau8c in bolh rural uDd tLrbrn povefiy into rvhaL can bo tcrmtd as

'srowrh eliecl and 'distribution eliecf for twenly m:rjor Indian states durirg India's hiSh-

cs( growlh cpisodc (200J-201 l). I( lur(hc. cxanrincs thc pro-poornoss ol the growth jr
rhese siales. One of our key findings is tha! $hile inconre growth plaJs 0 kty role in rural
povcrty ruductiur. rising incquality appcars to bc n major hiDdrance lvith rcspcct 1() urban
povel1y. Our iDvcsligalion also suggcsls lhat llighcr gro!\,th is nol nocessarily pftr.Poor U
dre grcwth process itself is iniquitous. it nright redLrce lhc pove(y elaslicity of inconre and,

in (uflr. resull in slower poverly reduclion dcspite higlt growth. This being spcciiically rcl
evanr for u$ u Indiu nd lvith u$an poterty increasi|gly becoming a serioLrs concern,

ccoDomic policynrnkel'.\ should adop! a pdicy paradig cnsurirg a mor. incllsivc urban
grolvth instead ol'culsidoring gro\\th as a parncea.

lGywords Pove(y . Crowth cllect - Dist bution cllcct . Pro-poor'glowlh lncquality
lDdiar states

l lntroduction

Thc issuo ol polerty hrs always bccn a urajor corlcerr ir dcvclopnrcn( eco:ronrios a! $cll
as tbr poli(y praclitioners. Reducirg the rate ofpoverty al a considerable rate, especjally nl
developing countrics. is onc of tlrc kcy targels of Suslainablc Delelolnrent Goals (SDGs).

IIl (hc Indi4n conlcxl, lhe ln(roduction of Drarket-o cnlcd |chlms in 1991 was justillcd
on many grouuds, anrong which thc potendal tbr lapid dechre in po\,elty was perhaps lhc
lrosl c,lcial onc. It is in this regard that higher growth. uhich is s[pposcdly thc non]r
undsr frcc-murker cconom], i,i considcrcd to be a paDacea for pover(y reduction (BlrAgwrti
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Conservation of Biodiversity Using Ethnic Adaptive Folk
Beliefs: a Case Study in Purulia District, West Bengal, India

Shilp;r Bisrvasr. Worrel KunrIrr Bainl

Ol;at, Dq,nDoi afidtq'lalr, Ga atiUt thr!, ('',oaL, i, )tutn 78t0t 1, 1,1.1;", En"il aar.l.bnt<N,rdil.on>

r_tolo$, [,lk liaJnnrr,

li,lk U.lict: licol Jiti{l

'1tu oo'U t tlcqra.li .q lally tL,. ta lut.nljc al attlal tut)rrt, trh,,nln^,
n l intLLntirlizntiotu. Lnth hr rn!.b atvnl tutu@,, a"iiry tu10{ t0 Luntut

u,hal,\.d,rlt dtiodl,4r ltdocer nmtcanl xnt;wit.h6ltoN ! bi|ti ta lt..l4!a'\.
Daa \t bclii lna nlxtdndlb n\D.t c hon to.rdl l)cluDn,, fi,n ntul,ti& l;,lk
ttruLiaou lurc plgul aa o4nfllut tuh nj n ,ni'i ! ,t4\t tunHaklLrl lDlld"rr. 't h.
c!lr n.t D mi&\ tlmryhott lri rorita)1 llrt nttu"nl|nt.l n/;,trtioh or.ttn\t, tol,i]'
it.tiuln,tuliltunrntttL.tt ptaletbr obLtal,nL,mt to*.n uthLht itndtirl, ar.l
o cnrnrd(s that n torntctdu uith thc.hdunoinn b1titu lir thtirti). tht,jahai 'ltlll'tlrotndrntui ttracti'n bnu tLnn laioi6'n.1.4r^L tt*lr i llrliiiulnt.
cNi ntu rl, ltbnL d, '6tdn .a$ka !. 11\'/'tdt t('OtDitln 4i,lttr alitlia t
nf tv.n uo!d/, hnlrt ti,t indtildt.,l u,l .Lo. ,tc,tcl .tlnn a txnihz\' tntlitnD,tt
l i4 r),no^tt)dtto. io to"xroc nnd tftrru hnnli uanl

Introduction
ihe rvo d h:rs bccn clisinrcgraring d,ry by Jry Btc:rusc of urb.rnizarion, industrirlizrtio,r,

ovelexplrirrtion of narurrl rcsources. .rrd creativiry progress (Loreau, 2001). 'l hcse hunr:n .rrnvrries

rrc thc principal car.:sc ofcnvironmcntal pollurion (e.g., rising global rcmperatiues, clim,rtc ch.rngc.

biodiversity loss. rnd species extinctn,u) nd degradarn:n (i.e.,,rnrhropogenic behavnxs anrl natuLal

hrz.rrds). Biodivcrsity is rhe most f[ndamcatalarld priD tive kcy to rcducing pollurion and dcgr.rdrtio n

in thc ec{rwsrem, bur i( is rhe leasr valued resourc€ (\vilson. 1999). tsushfircs, remov;ry nr,rtur€ trees

and the haphrzard collecring offuel fblcs* alI subsrsntially impxct Lliodi\.crsity. Tlte closc inte,acEion

th.rt niL..rl pcoplcs hlvc rvitir rhc cnr.irurmcnt is an import.rnt.rnd uniquc fi,rnrrc ofdrc hunrrn s,,cirl

so ucrure rnd biod iversitl,. I'he cdll: ic people prorect biodiversi ty fbr food, mcdicine, other purposcs,

:rn,l tnrironrrcrrt:rl scrvices (l)udLy.r,1.,2005). Thc cchrric people\ everydry denrands,rnd dcsires

(nxturxl, physical, rndsocial)arc ro prorcct;rnd prcservc natural resoulccs (Boddirg, 1925).'lhc pr.rcticc
ol *rrshipping drc sun, wind, \oil. rrccs. plxnrs, .rnd rv.rrcr, which fi:rmcs rhc crcirc conctpr of hir rr,rn

lcsilicncc, clcn,xsnatcs thxr rcligiol,s x*iviry is en olcl stratcgy ols:rfigu:rrding .rnd nourishing nrn,rr
(lv{cr ri,rnr, 2004). I{cspcc r and plorccrir.n for launal and foral crearurcs such:rs elcphrnt, r,rtoi'c, trgtr,

pcrcocl, .rncl snrkc rnJ other aniru.rls ere also an impoftant componcnt ofour socirl ictcntity. ,rs p.rssc.1

Joq,n rhroL,sh r)ld religir)us s.ril',rorcs.rnd orxl treclitions suclr as nryths, lcgcnds, xnd sr(ries (Iror(st.

2002).

,Z.r9p-1")).N,,,'" hrs bccn rvnrshipped in India lor thousands of yexrs. To protcct thc environmcnt, rhc

t
y,i
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Ethnomedicinal plants and associated traditional wisdom
of Garo community of Rongram, West Garo Hills District,
Meghalaya, India
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L,nomcLlninxL t,l.'rr\,

I)r! t\is. tr',d r, rm.nt

't lr ntil.), tt.d,to, ntua.u i!,,rtann ,it!lratnm/.t t""alkkt xtwl
h a A oftyll: t h trlhl lttuh @ "^ tl.r. (;. , b,rml il1\ lt,lltr,nl ltut,ld.( q
Dtnlkonl plantwkh 1b.) o,lloy ,t nn. nd"lkl olntr ol a\flLdrt htl.. t t)(
. rtc tn|..xi{tttion, ul)nh 1u! tundtutkL,tur nadln i.tl n, m?rti@nt tulatL\ ritl
n)noordtirn' url, tl,.lalal tcoj,lc l tgliti)ndl ncalo!, nruhcd i" tr tr,,tot.1tr,t .t
ti,t.), ntrttn?dnn i '!.,i'.t.,i 1.,,,,, 

^,,t 
,, *,,,,X, ,h. t fi,nn,tmb) ta\ l,trn nt: i'

tt). (;rn tu D L,b dt l, Ronltr,t h,ti),.,it! arl ltut,l t).Llq ut ti!^I (t: O. R t))
.,1 .ult Gdtu Hill' l)i.ntu af M.rhth_.ta, tktlid. t-hc Ca)o t)tulfu Nul Dn,nu\ u.t%h,tat
dak t l)t"ut dn nj., itu(luLi"( tuat 

'. 
Ldr.r, tf ita) 1.), a 

" 
l t)a *r- lh )111\ . ), tt,.Lri at

th. ldlu olith)Dlktd"ktl,utnt a,Ll thc,ttt,D),1,)J l.tu,1ottrt! t)tttirnh.t atiL,t
/c/nk.L tu najldnn ldnt o6u,qti .lb ttt ot on?\'hotliu ufin. 4 tnu,,tr:itt1.

Introduction

'l rib.rl comrrunitics Iive in harmony with n:rturc rnd have a deep inrerrcrion *,ith drc n.rmrat v.or.ld.
Accorcling to dre World Hcalth Orgrrization. up to 30% ol pcople in clcvclopinq countrics stiI rcty on
krcal mcdicina) pl.rnrs lor rheir primrry Iealdr care (WI..lO, 2002). Up ro 90% olrhc popLrtarion i,r sornc
Atiican counrricssrillLrses pl.rnts.rs tlrcir solcsource olnredicrrion (Hosrcr.mmr rtrl.,2000:S73-1010).
Plarrrs arc thc murcc ofan esrirnxrcd 25% ofp.€scribcd phirnaccLrricils and % ofWHO csscnri.rt d fu gs.
It{rny gothcric drugs arc nraLlc fiom precu|sor molecules dcrn cct froru pl,rDrs (R.rres,2(X)1:603-613). T hc
Indirn sLrbco,rrircnr is honre to morc drrn 53.u rnillio. rril)al pcoplc whl) Iivc in i,000 tirrcst-donrinrrcd
rribal conrmurities thar cover 15% ofdrc tot.rl gcogr.rphicrrl area oflrxlirn Iandnrsscs, nuki,rg ir onc
of drc rvc.rlrhicst cnrprri:r ofcdrnobrx.uicrl u,errl.h (Chowdhury, 2000). Dcspire Mcgh.rl,Lr r,s ,rri,u lx
rccog^itiorr ofrrrdirional rncclicnrc, Lrcal I'norvledqe ofcon'cnriorrrt nrc.lic,rrion is n. vclldocrnrrnrcJ
(Krv.r rr cr z/.. 2005:75-80). Lfinobot.rnicrl knorvledge musr bc prcserred ti,r biodivcrsitv conscrv.rn,,n
rs part oflivc colu *l kno*,1edgc rnd practice be6vc€o connnLrnitics .rnd rhc cnvironnrcnt (Hostcttrn.urrr
214l.. 2000:$73-i010). The Mongoloid rrci.rl srock is reprcsented bv G.rrLrs. 't-hcv comrnunicrrc in x
J iL)eftr(lhincsc lxnql,rge firmill'. Ihcv h.rve rnaincainerl thc mrrri.rrch.rt tirnily svsrcnr since '

*rh osgnsofi,e,cror",,,,,.A,,,..,,.f"i,';;::""1':ii,Iil;,::i:Iiiililiil'ii"lil,lll'llijijilli;
is rclicvedoFchc need to r.rkcasrbst.rnrialrule in socicty. l'hey rcsidc nr drc Ncsr Grrc Lti s in thccrstcrn
Hitrahyrs, surr.undcd by narurc. Garo rrligio.r is bascd on aninrrtnnr. Thc idca ofrnin,isrn cocxists ivirh
rhc co.crpt of'soLrls'as rhc'etixir oflilc.' They arc sccn as indcsrructiblc, .rsubstandat Lun,;n pietLrrcs.

#r!I ":" 
,",1.. worshit l,crs rnd bclicvc in spirits rvho live in natrrrc rnd n.rrurat sLrrftrLmrlings trnr{

llc bcrtvricnt or rnrlcn,lcnr firr their lilc rnd livcliLootl. Nrnrrc is rlccply nxxcd in drc cutnrc,rni

,x.?^T,llffi:3,:*ff,*
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t! t') t^n!dth)itdtit"l tl ndo!1l tttd l\'t, rlh nitn , n il tjtlilrkrl tln t rnorttrtt
h't' h.tr lt!l,tu| ,la\ ht Ltt ttlt, h,nut itrli u! iMtrkl\ tht t^ttu\r tt tttRl
tt*tt(t\ lt no h.tr!<it no1 'a d d rtut ,k^41li1, \)+"hit)tn t. ptuh .tr utl (du\xl
r(tloln'al r"h(l ncc I is hith tirk tu pntut hn\ b (ortr( \. ar l)t&\t ( 't tin t tnt

Folk Belief ns ir Potential Measule of the Ecological
Sustainabilitl : A Casc Stutly of Ranibandh Block of Brnkura

District, I ndia

Shilp.t tlistras & Worrcl Kumar Bain

i'{,-t,ral'lr: NrLLrc. Cirnsc^aLion. Uankurir. Ilanibandh Blocl(. tilhnic
cornlurLnilics. I:(rlk belicl. Fcologicrl susraiuxbility

Intro(luclb

Thc cnvir'or'u1rcrl is thc conrplcx ol'chcnliclll, physical, and biotic lilctors lhal
lirllort up on a crcatulc or 1natural not\vork ancl. at last, dccidc its structlrrc

KalAkalpa, l:ol. fl- l'n. lO0:l)

/i, a lht nrsldirthl. hlr n dce.ie,s rhi.lt atu dltcrntulihl! tht thrik)nrnot tilk
htli.l t n plar d.rttil lal< h this r!*ttl.l.olk ykticts llttu. avr th< lttdlls
itraN'tutt.l t ftuuk hh tula in latu itti e l^\'t.\t si::t1ili1nt tutia ialtgita
ttali.annot\ Btli.l t),!^ns hav dk (tslntil inrutt on.ntitun)nenkl dli tt u .l tar.
tlrttfi,tt. st)ttl b u otn\llttl: pdr.t oJ eL.logical tt)n\.n.otkD r)nttitc! lltt dh n
t)nt) li\\' ta1"'.n\ ho t! thtou<horl tht rand hut ldtlttrtLl ktt^tLtl! \nh tit!\. nhidt in
.t)i\.rtir'n \'t t) t!1,t\t\,\ tlr, ) tr gtt h.\ ilt t)l/.n t titlt tlt!it (ttti1,,"tt,t .tkl tttis utxt!
tlr'rt t,, htLtr\' rilit th,)r1h11l ne j.t! /itr ttun li'tlih@tl lhi\ 1t,thrnt tlr \htr
l.)t\i o, tu"t n,lrtintnh. \llttottl! tn1"t .t a l,\,\\', tu ht tlr htd,lihr tt wttrt)r,
ltu rn*,t nuiy hd: h.tt un-nrl qt n" ,tstlk cth i. toDt r ilit: tl ldr il)nnllt tjlt4k L/'
l n^tftt tli\ttit|. tti,tt l)t\qal lhis c tpiri.al ltLtLlt' ld n! on ittli:..(ntr6 DuuL.nknt @d
tulisru\lt tlL ttol,\tthtt,qlttlu,pre!.rtnn dnl pek^dtnrt oltlu t utl nnNlvkia\ ot
\rll n\ n^rll ttttts.'11/ tidp.r poha\ lr\t ttt !.xloskttl bdlokt tn h! hlir lirr.l
tlh \rrlt tlL, r dLlilit,ul tu:lnJ rttu a/ tli. otth hitn s

,-"*,*--rffiht.-
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l0 i!.tu J, t$ilrM in tlr Ji.t t,J lnht tu drn( Ira. b nNLtal isr.t, tt, at .(tt tli.tt i.,,, /,ttt!)
dt ,1 aq.tiU tafuin, d tb. ehl'tih a.[ khai,] gtxqJ ftnn .drclho, rtul atho .h.itri.t, nto
ortu ,@tul o Mn h L..t a ankn. nro.tuntr*.nutu rn trl cqnitibti! 1 nt .tr'
)uthtL ?nr rywnt tudlitdtu ada/,( a d"Lq! eLlul trltLiti,aL l)oLlitl K0tut,{i,
(1liK) tliiionfiri rllttuhinLtt0 wk ol1bolt|J kli@tunnLplrtt,MtuL.( i t ry,,t
nskin,tbilibrnat!th(Sartrl to,rhtitib oltbc Prnlu Irtrit al lll.rL B.n(lL.

Introduction
,\llhror.rnpopuhriorsintemcru,idrthccnvironurcnterounclrhcnrirsrrrcrv.r;'Ilrcsclelarionships

rcquirc nr:rnigcmcnr, whcrhcr hunring *nd rcering av.rilablc aninlls.Lnd llora, agriculrurc. Lrr non-
rcncuble rcrources. Ihosc who lh,e on rhc I.rnd and grr|cr irs rey,urccs rtroroLLqhlv uiijcrstxnJ
revrrcc riisnibrtion, ecosysrerri luncrioning, relxrjonships,,rn.t curlnrre. Ihe ccosystcm is sutt)o,.rcd
ln cnriLo.rrrcntrl rcrivirics. Mrny cdroic co,n,unities havc livcd fir rrritlcnnja i rtrejr natlr rr I sctrin{s
(rnd r,rnv xilldo). ILeir abilitv to acconnrocl:rre drcmsclvcs ro harsh cnvironu*nrs,likc ilescrrs rncl thc
Arc ric, h.rs gorc hmd in harrd widr dciiating coloni:rlism and orhcr finns ofh.rrshness and de.rting u,trh
incr.rsinciy fic!.cnt cn'iri,',ncnral shocks. I hc currcnr strte ofccologic.rt deterior.rrion highttghrs rhc
signilicxnce ofr.storarion efforrs. Lcological lestoracn:n has become obvious,:rnd effccrive coup .a.on
ls ,rccJcd t cnvren scicnce x d tradirionel rn\.ironnrentxl knorvlcclge. Thc prescnr srudv shows how
Irdiri,)nrl Lcol()gic,l K,rorvleLtge (fEK) contr;l,rircs ro environmcnrat srrsteinahilitv. Likc meny orhcrs
,r.. .,r .rrrirr,.,,l [. rr:riri,,r,,1r,,^v Ldgt.rhr Jrr,,vc'yrrrrphr,-L.rt .rrr.,tr.i.rr"uiri.,r..t,.,t.,:..

Itn(,!lcdirct)l.vsiLr.,L'collcctivcrrrrdersta.cline:rndm.rnnqcnrcnrofdrecnvtnruc,t(Bhrg*,rr,rdttunr,
2006). O limate changc already h.* environrrren tal elllcrs and con nibutes sign i6car rly to rhc fr.scn r crrsis
;. t)t,,Jrrt.'irv. Indiqtnorr.s pcoplcs rrc scnsirive to climrrc-bised chrnscs l)ecrusc ot rheir intirnxr. linli
a, ,,r,Lr Jel,cfdcnce on Iul, r,frctirrrcs h'.r!ilc ccrxvsrcurs. Iclcntili inu clirrrtc-rcl.rrrd JisrL,rb.rnccs ,r,L]
irrrl,lcn,cnting rppropri.rtt rd.rprari.n rrrcrsurcs will bc crucirl iir ircrcrsi,rg in.ligenoL,s c!,riruDin.\

rrrent.rl lrotsscs rhrr rrri,Jifj.. rnlr.rS., drd Lrsc rriLturc. 't hc crtrnic l,coplc sLisr.Linrhlv Lrsc n,rru, r
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