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A comparatiye study on the effect ofUV irradiation on
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l.rtrr Sh.rnar,Ireigb'm Su!upny,r, Mlnt! Patirr,Mungrciph) Sh.ronr and Jer.ny N. Syi.m'
LD.Fbd ofBio.rEmilE , s( andu

Tn lrffi ot cmlgeiffi rik bddil in ]fdry *dy eM of rrE bideh.rc f,r6 n i h..lrh
ik .,i ddfrro DrMr @nbidion tor b&Gir arDeirlly

ir rdd, sB ud mdi.il suppli.! ,nd.9uip6o[ n n n .6uy b .nhd kill o rdoE r[.n by
Bins ph,.i..l 6 clEiicrk i3.tu. Orc ofih. d comnly u*i l])aN of
Wlish!Irr eof Uv diniq.{eislly w{ *ntch ha r wv.l.'{r}' nn!. ormd 2m mqE ndi@ i, tr&id DNA ad dln hrnFs {E tudiNliry or rn ell rd @lly l.ds
b dadl Ir riir tudy, rr*.r.ri, oti, tr@boen .s.6, Ptutu wbo* nd P'.adono.6
./.ar?.,.r wrc .rpo!.d @ W-c Bdidron ro @p&. ia .ft.r on drir EF*h ed rdilal I B
found tld A a/.,/iq,.s @ rh. fon 6itur b w-c imdidion *hil. P w/a,7ir' *s rh. m$
.u..BrbL. Tnd elc.b rnowd rh, ri. @ of uly wa a nio !
o, d h..o3,l b ltdE e hn tc ei. Oln r trB ot tuilidto My n b. phFial d
.hmi6l my riacatr Je 6. E dd b L u.d sid. by rid. *ior w
,d iaiu &l OE pEEd inf.ctim

IE trnL {i.ty or6i.er3.M on 6n lEt.spddly bd..ia blE rdrrr.d r .Elv.d b saiE
tn diffd.nt arirmmr.l coid.tid Oldll 6. mrjd h.bB dri contibft b rh. lwinl oflif. d ..nh, tuJidr
ri i! div@ A-tu of iw.Ln$n! n m o( rh. rd imrdr. .]{!.n tiod b.irr rt dd@ 5lm of
dA fd rl] li6 lac'' iB divdr wEioallr.ls lindE wi.d .i&@@ .h. tiorplft.

Sulish cdnt ol oE vjdbl. 6D.cM trhkh DNidB lif. .uoEing .nqy sd mbl.r virio uil o*
tu iNnibG !p4t jndun . ulh-viol.l (uv) .petu ind lnn Ei (IR) 3F.tlln Tria. sr.e ol
,Dlilhrhv.linit f@ ofxv6 rd bE difld ErcLngtu. w lighr ts rvddEn b.ya lmmln
a{o m rd i. @id.rd b b. r 6,joirDs.rdndon (Band. 14 rub.e. ad). Ir i. uurlry cd.gdi2.d s W-
{ w.B md Wa deladins on rh. uEloeibr, W{ b6 in lhotus mEt.nslh ind .onnis n@ eErs}

:conBpciiis .ds -rmy N. sna D.Fmd orBiehdw, s. lnk q! cntt *, Snin q
qievk 20l1@Nrit..



rl'm rh. rmtr rs. Stirl, ,11ln. rhr. rdms ol Uv li8li a. b.iu u.d rcEuh y in holpibls,nd rood indulrie! a
sbililne iccrt b pEv.d nidobi.l sslh .id .sn b Lirl rhd (frlong, I di vemdr.i d. 31., 2007). The

Smi.idrl.diq of Lv tu bc tui6u.n b 
'6.birity 

b s.ffir.6c ridioL.nd rtFiiE dir6. rG ndidk
reck 6. DNA and pmtiN olbdria bd &n!ge drm thftby diebliry $.n norul enda nnnio. ThFir

m orhunnon *hi.h wuld arl*r cod DNA rplierion d tu*riprion
.!d6aprov.&riffilbr,Eb-hi'rcn(Bsid,;ctudobor4tr.,x)r5:sxz*ituhd.rr.,20rr).rn
fordio of ln)flirc drus k $. tu! @@n .trd of Uv ir.didim.

l6Dn of hMful .ftfts or w li!,lr, *vdl nicrcbq G $ill sbl. b srive uv inrdisrj@ oiE or rh.

r.dmnB by .n b.d.'i. e lhL b Niv. n $. pBd@ ol. DNA rpdn.larc qll.d phorolrak lhich

E vi.ibL b blE lisli b 'ad. 6yhiE dillB ud eE lh. dd*rd DNA Lsim in a plrE elLd

,hoblEtivdim lchud.6ovr dn, 2015; litu, 2012; word,insrd d. .1" 2003). AmoE duF. ell.d
su!.qid. dioueri@ tEoxrc.n ndio.r: G'iFuide)s.nd.db, w ilndir on iom rh. b8d(irl cll.
SotrMdE h.w.lto ldioEd ti.61. of rh.6.@i.l sDd! @r I'Fn i, ppjdjns p,!@id 

'*.ist W
liglr (M,.$il a d., 20ol). ol,E Frtu $d plr, . 6L ii rh. $c.n$ihy 6 6i!hE of h.en b W
lig)IqDo.rinclud.flv.,al3dof r,:.Llvlishr.ndrh.dDostie.ry.r ald(.1.,200r).

h dfi nu.ly, fw F..i6 oa beir rfr dpod.d b Ln', [dt n dift'nt ritr i*mh in odq 6
..ryr ri.jr.birit b 'niE w nrdidm rLa bd rEi6,,.d ft cnm.ly fdlld,abar of or
EDTdoOEGt E 6rily *iich ft ell, rorn a.d.-r,d. orrr6 -d tu *njl. G.pei. ir. dob.
or lh. Psrd.Eo,Edr6. r.aily. Tt. frdiDe, tuo thn ddy h.E dqnoGt{.d thd dftcd ni.@lldis
E?dd dift.dly 5 tr,r ir.airtd h..d d rh. *ny pr.!e! t-t wkoert md *D6e rim G ,tDecd

B Lh I Diltli4 1932.

2.Mrt d.b .trd M.tnod3

21. hq.r.taa of M.it6.nd C"iM
5 mi.r't IL.b (250 or) c@ilirg rm d of r.reid! Bdr GriM.d4 Liir) r* Gil,z.d &d

imubdd it 3rC fr 2r hoE e ch..L fd oobild. Fd otdE ddi. .@iDirrg lLrb r* i*rlt .d *irf,
,rrphit*d c @ of 6rd.ri.lra eh (Nficoa11), E^61,0".tuhsda (\tlcc.2322), PM wbo?tt
(t'lltXa-.6J.d PfaAaMr.Ldizd6 (Mrccr9D.ttj.6d nn nxrEcH, oEdisdh Tn i,@l&d
lctr @ imLld d ,loc fd 24 bdA i. . iL& iBlb.rc b qiE rhc orc

ll ?.di dbr$ .fuioi4 n.rile Nutjat ie{ qnM.d4 Ii&) lE |]s ,..p{!d od incub.r.d f6 24

ho$ ! ,?'C 6 cl€t aG BrhidioD.

a lfoE) ndil. Nulrid &- Dhs w.r.h l.b.lal *irh rb. ffi olh. B oad,n.nd ln rir ol
r,v .xr6r ir hinucs (10, 20od 30) 6p.dvdr, Dupljqia! of$* plda @ !rc!.rJ. Tt* pbh! *e



spElv. bdoial sp(ies npdjYc

i0 nis lid 40 mi6) ro trv c diarion usins the uv l,mp ehirips Trrv r Jw cl5 1r wc) ituide r shartr
n.ubaror lRoEk LIS, Peli6 Instumens) ,s thc source of w tishr Duing dre whote pdiod of *pGuq rhe

.J "*,,m o- mdtn ,bB@ h "
baldorogic, i"obabr ar 37.c ror 24 hous The udnelhtcd ptaE B ed,., mrd snd 3bo iidb ed

rre four ditftEnr bebilt spsies us.d in lnn shrdy showd vancn respon*s 1o uv_c inadilioi. Tb.
6on 6isd bwrds uv-c exposue m fonnd h b.?.a/.dr!a.J lhich fonl.d r.oitjnuous tam ow a[ rhe

prales *pG.d d r[ rhe fu difrden sp{i* was aoud ro b., aqos.,er
forro*.d by r. .,/, whlle P ,,k rr fmrd $mer.d coldies ov ax rh. roE p1d6. rtre Br ,etb atso B.,t.d
rhar ex.at fo! P .Lcr?.,ar, $. 06.r badsisl sp..i6 6!n sbowd r dtrr.e in n\e poputsrio of heial cdls

lro$lis in rhe plah 6 rh. *posm bne innea!.d. rtris m b. ob&*.d by rhe t*et or dn zors tr pt,4u*
b.irs fom.d in d. plac. In uE s. orE o.rosens, ihd. M a disrind ct.e zon. of m bdtrjsl s!!ih in dr

ch:rctdidic!, di slm*td rys.i ptaqE fomdioi in rhe 20 Dim..4n.d plare 6 comparcd rd rhe lo
mnd* .xpo*n dab .Th. l0 6inde exposd phE hoawtr 3hown daqw fomiim 6 be mE rhm rh. lo

sbo*rd sadul iosee wirh inq6. in n!. rtne ot*posu.

rig. r.1.. eri.ulG slwiry on rtui.nr aer pld* sn( IJv inndiation for.. tO nins. ,.20 rii. and. 40
miE. Thd. i. a dishr .ll.d olrjv idsdiation on rh. clne. bur m distinguishabt. .ltet qfth iDs.e in.xpom

I



fis- 3,2-Erkhbrd*aoacaa.:Jrfue cDwing on nurioi sg' Drde. ,ft6 w .xpffi for r, r 0 nmi b. 20 nic
md .. l0 mii.. Tn m, in .- irdi.aB a clar btr. ofno bad.dal Eolrh.

[i& ]r?Dtu -rs,tu efljic m r6id ry ple.na rlv dlr)sw lor r. 10 f ia, h. 20 ii6 d c 30

ntu. Tnft b, di.ti4r Bndul d(E

Fit 3.4,Pseu,Joh a atdtis. : .ulru. gewitrg d trdid r€E pla6 a



.1. D iscu ssio, , n d Conclusion

The rcsuxs obEien in this ludy shoxd rhe wn$i[ly in the eltur or Lrv ndiarion on foE dirftd
hd.i.l sp-i.s. Tltis dfisme could b. dk ro sv.rzl radoa in Urc b,.r.r

ss rtr rhe $sn.e of oEprdc E.m
dar lhe rcviBd .ulrms in the brcn\ hld @h.! ft. ndiomry phae and had rhi.kn a heishtud Epan rvsh
iabdi Moshadd.m d .1. ,004). Th. difie]wa in Oe rcsisne asaind W_C imdinioi 3Jlms rhe for
bnkial .pdid.old b€ afrib*d h th.ft cll *dl compo'dc rtd. rhe rhicker cdl Mll cmuiiiic badtrial

,ecies will bak hoe ESsEm. r rt?ortd by Afig. d 
'l , 1993 Siic nme ofthe sp€os Eed in rhi! eudv m

$.8 rolrlm, dEir6itue d su$epiibiliry .ould nor b€ due h $! prescc or absdc. or spoEs (Mvadk et al i

In coEtuioo. dit nudy ia fleled rhd eH thouh W irudidion cmld b€ us.d a . ft.@ ro r.h,cve

ciljty.id Fmi.jd,l did (Kodo6& l@d,20ls), sme betrial lpei.s M sill swive. nr.ir ibiln, b
slnE a€ann $. h,rshd or mvil1rm.nnl condiriB mblE ri€n h iih.bir ffily .very nook ad coffi of !l1.

dn Howri siie md njmb.s m frid r.ihogd or opp(fuisric pa(nol6i n ! imp.Erive b us wharw.r

il.s to kil or mo* rh.n. A]ohg *irh w irudi*im wNch is dly E.d in hospir.l ad indmhl dings,

dnd rffi or sfiilidid rhould 3]lo b. Ed sile 6y sidc b icnift r nG s.dle onditin. ]n& wjll dsu. 3

Fops p@rim rom by t?. of hdedal.onuiimdon md drmby re&cc tlE ritk b lnllnmhe&\h

A.krowledgenent

11r. run@ mdd lik b rhar* rhc D.ptu.d orBjoblDolosJ @BT), Cd. of lndia ro' sponsios

dis sdy trrou€h its SE collese sctur.. ft:n*s .l$ 3o b D'. H. G. rynsdo! r+.4 D.p@dr or

Bcb.Disty, sr. anrhotry'r ColLs., shillons for bjs suppd dainE d. mdl pdod or6n study. Ale. d*

.rn6 .Md since rhrnk b M.. s. Llnd.6, assi PlrGss, D.pL ofBiotchmlosy, st. adhony\ coll.g. fo'

r.r b.lp dun's lh. study p6iod.

AH{l.Sfidda N,, Buli , A., Hadde, L & Ln, E (2mO. S^lvd .r Esdidtd. .d, io W irdidid

AJi4B A A,FHpqT.J, AdilRE.& Wr{6O.C (1S3) Srive ol sndrrerldugdisqpo6ed

ro UV rddl6 ad Hydtuga Fd de tpd. E !'r. t -.dd, $ (11): P.3645 - 3550

B-h€e A., &Du&ir.itr. M. A. (n.d.tA study ofb€d.dr] soiiiviry b dtuviol.i ndi.tion R.di6td D..aba 16,

2016, fiom h(p //citsfljslr$ .du/vi.{do./doMload?doi= 10.1 1.133 3017&t?_-.pl&rv!€=pdf



Bxsn! E. (n d.). Erkc or trv imdiarion on ni!rcbiar iumb6 ad poputar

chudobova, D., cih.lok, K., relinkow,P., zi*&, r., NEdl,L., alm, R., xlmanek M., AdaLv. snd Kizk, R.

(2015), Ellds.l ddo$hdlc drdtimo lh.via{rty, nldadis nd pmlm.r p.ok yolic cdls

,rrarhdq 6 1xc13m Do:r0.33so/dnbdm12s0

FuddE , M. (n.d.) Effeds oI UV Lisl't Exp6re on BEtsa R&iryed Mrd,' 2Ol?, fim

htp //ww.dqlmedrpoddC,t3&Mic@if%mvve,962o9620uv9620l$.pdf

Kc,ot\ V & Jo.r.s M. (2015) TtE dfel3 of Ult6iolet ligl o Edsidi. rti J. EEgig l,6dig6td6

R.r ad ap.il 5,2017, fm hrFrrw.ffigrrEinv€digdGorg/z01c os/wacdil

My*ik, M., Maa$aoh, R, BsOd, E, Zritsty, A., M.gilh Y. a B*k, Z. (2m0, CdFii€ sdliviry

b w-s drajo o, trcae76r,t i,rg,trssnqd6dn drE a*r6 q.. Caz tticabiol.ta:9p.

140 la3, DOI: 10.1m7/@3,rc01@t€

szcanitu*i, J., T()!:w.vski, H., J ro*k ,T,u1. A. &sa,*i6.1* M.E., (201t), sun iEl ofra?irr.olM

.ffrc of .@i. dl6 e.rd fii\ Tic2. Pot. J. Yd sci., ta ():

vctrEl- N., K.dr W J, N$/*ffi, K & LuE, K. T. (2m7)l Thebetcddd dfd ol drEioler rn
vidbre ngfl s EsdE'dr,. c.ti, E\dMqy @c El@tgtwing, s0 (3)r pp. 5sG5s6. Dot

wo/rdrErd, E. N., Ka.Irr, r. H. Berccd-Tilo, G., Bdno, B. E. &SaE, a (206). hrdf .dim ad

.fE.d6izris rd Ii@ trEl$€€ ol rtE FlErdydcryBodrom f iry db idrr dbldcd+rG rrm

v1*ib ttusa, np J. E d om,za\$) pp.3s143-3s154 DOrr 1010744bdM30s7pm



Phytochemical Anal) sis of the Crude Extracts of
C I erode nd r umchine ns e and M azu s p u m i I a s

Litrdohn'.nt L.i.br.m lndlr. Siqh.rr
r Depamor of Biorehrctogy, $ Anthdy s Coll.Ae Shillong

ADstrrct

$n6l@icd .ditud ot r plid dibu. ro i6 n ni.irl p.opdiB

@lidioB ti6&, d*y r rudd @avcly for dk dissy sd d.rclopd or hrdDlc.ut s

wi6 rioB rrpridic. M.dkin'r p6pdri6 od bjoroei.:l divrric ofr pthr @ b. vilnhd ty
ddiu &nd :tudlbs rh. !div. Mp()mb in rh. plur .tuE. Th. pr.ar shrd, feus m
r,ry!i. of ln. .ni..tu! of a/.r,r.dza.htn.e L Mwp!-il6torlJr.p
dr difid Crr@h.-irk rik rnorojdi tuvmidl GFFids hiE d!$id6, eb.mti6
MiB, Deiq rtohy&&i ls.ni6, eibi. c .d uitu &tds. Baln rh. ..npl6 @
posiiv. lor rh. p'E.u of mod of rh. (ditunb hdidEd sbnt. Th.rc is a v.ry tung pltu.
oElruoidt, r.9.@id! ltd phmlis, ud rt.E. of sponia ud at*alci{\ ir ttdprnlhs.
tt.{.c. i^ct r.dad,ud'nw,tn L t tus pl@ o&@id, E hoq/dd6 ud @im
ridr ri.n@. of .lcloilr.
{4 -'&PM&hdi6r @ritodi claad.,tM.h7w, MMqdh4 Fhvoioid!,ot aoricq

l.IntroductloD

Thc hinory ofrhe E of pLnts sd plDt b!..d Drodud! s ! slrlG of Ecdicine &16
b..t ro rhe Diddlc Palolithic.a. @ud 60,000,16 lso (soleki&shaidd, l9?5).A.@rding

b world H..lth Orgoiz.tio (wHO) alDoll 65% of the mrld'! popularion &p@de on plet!
fd th.n Fio.ry hellh ce E..d md 25% of ail drug! pMib€d rodly & of pler
mSin(Md{nopldhtty€, dL, 2012), 'nre lhytoddi€t @rnnudsof a ptst @rn_hn b ir!

:Corespondins AuobiDepdiment

Shlllonglaishminsh.@gmit.cotl

Si. Anthony's Collece,



medicinil propenics and orhcr vcstile applicatio.s.Tiey arc, fieclorc, stndi€d cxtensively for

the disovery and d€lelopmcm of lead nol(ul6 $ith vlnous appliMrions (Manb&rrrli,

2012). 11 is in rhis dircction rhat, th. crude extoc6 of the l..ves of ctetud.^dtunand *hote p 
^ht 

.f
Maaspunil8 is analysed in the pr€sl sludy for lh.prGdcc or absacc ol diflffil
bioloSislly oclivc phraochmieh

The chemical onstituents ol a plet, basd on rh€ir fircliorul group, ca.be bloadly

gtunped .s phmlics, flavonoid! altaloids, Lmins, 8ltosid6, l.rFnoi.ls sd 006
(SMv$t va & Pat l, 2007)- Sode featuE ed bioloSiel a.iiviii6 ofphrlcnmic.ls m lisrd

h. Ctetule"dtunchine8e lFigure l) n a Fdnid shnb.slive to soulhd Asia. I
l*loagsto Clqo<le Nneaa s,hich f.lls u.l6 Vdtd.@e fibily.Atu g ECl.,arletulla

@iai6 ney plMt sp..i6 wcll k oM fc iEbiolosicd a.filiti$ ed rhmp.uric vde Qohr &
Siiclra, 2014).PepL i, mdyAsid.outrics likc Indi!, chin, KoM, J.!e ed Thail d h.v.
t@ aine Clerude,AtMhnM lldiiml Dcdicb. fd rh. trqllor of fcs, jaudie,
t dDi4 sr"bjlis,rtldn iM, alhna ed odE inflam{ory dis.ls.Ethno-m.dic.l

inpone@,iela(q 6d idatiliolio studi.s of &€ ch.hiql courituats of vqiou speics

beloginS b rn. gN Cldode"&aL hls ba Epm.d P[ooli6, st rei&, t rFnoid!,

lllvmoids, alt loids md oilm m. of bajor er@ps of phtrehdiclls Eport d Am ihis

gou(SMvarm & P.Ll, 200?). Rcpons d ote hioaclive compounds of
Cld<d.ndtuh.tinne {.,1@N|@6, no. .ribblc-HaE, Ue phyro.h.Eiol DdFis of rh.

I N.s ofthe Epcd6 Cl*odadtu6crrD.B. may validd. it! polatid as a Dedicin.l pldr.



P rE i i s;Fe.EFii EF;;i!
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strmrrd ft..ruK
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Li .r,1, 20l,r: Mn 
", 
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Muhoprdhyrye, at, 201 z:Tiw.ri.r
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sullgoiq A inapl.ric,A i-
minogdic, Ann! .Aic, Arti-
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Km.r & PMdey, 201l:Mn ./ .t

ul20l l;sMveva& Par.l, 2007.
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Arlivi'al, Anrirrmor, Ami-HIv,
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inrlemilory,cltotoxicily,Antimicmbial
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Anrididhc.l. Alric.nmus
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Antimift bial, Anthclmintic
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Anridiarhoeal, Alticanq,Aithelninrlc,
Hy!.lipidamic i.iivity, Hroglycmic
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Matuspunilus ltienre 2Jis 
^n 

anul h.rb belonginS to the fanily Scrcpnul,.iaccae.
Planh belonsina rh. Smur Mafu ae rcported to bc us€d i. radnionlt m.dicia. s u aperidc.
€mn.nagogE, f.britug., for 0E rr€arncnr of some bfccrioB md as a roric.The juic. of
MEusprniluis lE d naditi@al y for lhe tear..nt of l}?hoid.ti is Eponed b havc anlioxidant,
aimicFbiat crd crtotoxic acriairr (Ritzztal., 2Ot2:Sh idet at , 21t3)-t/t@uryki!6 is .ts
Bed by KlEsi nib6 of M.ghalar?, s s nedicinsl hnb foi h.aling wounds ed inflamn;ion.
Pl&ls under ilE ,U@ g.nu @ relort d to hN. phr,i@hcmi.als tik. fllyo.oids, saporitu,
t @inq sr.rcids, alkaloi& &d rrFnoide (Ri@, ar, 2OI2; F.rcoq, 2Ot3). T}@foE, die
pBat ealrsis r.y hetp ir udGtsndine lhe dqdiciDl por.olid of Ihe plet.

Fietrc t.Clen.Li.hunchia seThe inoor€rcencc snd p.ri orlhc pl.nr.

Ftgore 2rt lrtp,r,kiTh. ,hot. ltrD t.

'cl



2. Materials and Melhods

2.1. Colleclion and Prep.ration of Plant Samples

LNes of Cleto.le tlrun.hin."ss ,nd whole pletofMdlswdrm vere collecrcd during

lunc a.d July fron Didgpasoh lillage, Easr Krasi Hill dkrrict of Meghalaya, l.dia. Ir was

ijrnher identfied by Bohical Su ey of lndia, Shillong, Meghalat!. The pldt sples were

r '^'olshrr L6hed vrrh $ak.ald e\-e.s uie_ dain.d o I b) drynC or aliher;rpedrcom
tenpeature. The fiesn saDples xer€ thm gmund silh dislilled wate. in a nixer srinder.filtered

through a m6lin clolh md the filtrare obrained yas used for lu ler tualysis.

a) Alkaline Reagdt Test,Test slution wbo tEared w(h edim hydrcxide solutioq

snows hcae i. tlt itrtersny of yellow coltr whicn would becone olorl€ss on addilion

of fw dops of dilute Eydretnonc acid, indicatine rhe prcso@ of flovonoids

b) Fmic chloride r6t , Tesi solulion wnen tr.aled with fq drops of F€Eic chtoride solulion

would result in t!€ fodarion oI blac,rish led colordemonstlatin8 rh. presence of

a) \uagner's T€s! Tesr $lutim wnen t@ted with Waend's ra8ot(lodine in

Polssiun Iodide) would tNlt in 1ne fomation of reddish,bmM pEipitate. The

2.2. Phytochemical Screning

n'e phyleheni.ll lests weE qEi€d oul using srddtrd procedues to iddtiry the

conpmmts (Bhodary €, a/,, 2012r Manta & J}rli, 2012j TiMi ?, dl., 201 I )

fomalion ol the .eddish-brcyn pre.ipitate confimsthe Fesoc€ ofalkaloids

b) Itagels Tesl Test elutio. vhd rr€ared wilh few drcps ofEager's rcagent Gatuatcd
pinic &id slution) would resulr i. the fomatio. of yellow preipitate, indicaring tne

presence of au<aloid s.

l



I

a) Feftic Chlonde Test Tesr solurion *hfl treated {ith 3-4 dops of feric chloide

solulio. *ould Esult in the lomalion ol bluish black colordemonstratins tbe

pBence ofphenolics,

a) Millions Test- Tesr solution wne. teared wirh 2nl ol Mjlliont reaeent would resun

jn fie lolmti@ ofwhitepEcipilare, indimtive ofthe presmce ol!rc1ejns.

a) Ni.ny&in Tesl - Tesl solulio. wh6 boiled wilh 4% solulion ol Ninhydrin, would

resuh in lhe fomatio ofpurple color, mnfimine lhe pre&nce of nee mino acids.

a) F€dingt Test- T6t slution siro boiled with Fe inS\ solulion would BUlt in tne

Iomatio ofbrick r€d pr€cipilaL wnich conims the prc66ce ofc.rbony{htes,

a) Fo@ T6t - T6t elutio whemnd with wter ad shaken would r€suli in tne

fomati@ of &otL vhich is sLble for l5 ninut€s,indiuting the pr.s6ce of saponins.

a) Fnic Cnlcid. T.sr- T6t solution when t@ted wilb 3-4 drcps of fmic chlon.b

slutio mnld rcsulr in the lomarion of tresiqt greenish lo black colou.

co ming $e p6mce oI tmins,

a) Kella Kiujai Test - T€st solulion wh€n E€aied with f* &ops ofglacial acelic acid

and F@ic cfiloride slution ed nixed, followed by the addition of oncenrraled

sulphuic &id Esulted in th€ Iomalion oI two larm. tnw€! Eddnh brcM layer ad
uppa acelic acid layE which tm bluish F€o, indicatins the DEsce gllesides.



a) Saltotrski's Iest Test solution shen reaEd sitl chlorofom and a ferv dmps ot
concenliated sul phunc aci d, mixed md a ll owed lo $and would iesul t in lhe fomarion

ofgolden yellow colonr, d€monsrradng lhe prcsoce oflrittrlenes.

b) Coppr aetare Tesl- Tesr solutionwh€n diluled wilh wats md treaten wj$ 34 dops

of copper acelate solurion would r€sul1 in the fomation of dnlld gffi colour

shich @nfims the pBence of diterpoes

al Tesl solution who rreared4% Hclwould Esuh in lhealp*ace of tuIbidity.

indicating th€ presoe of Bins.

a) DNIH Test- Tsr rolntion whd b.dted witfi

@@tral€d sulphuic acid would r€sult in

@nfiminglhe pr6@@ of vilanitr C.

3. R6ult! ,nd Discusslor

Th€ pqmt study qdied out on tbe pl t smll€s rdealed rhe presene of biologicaliy

.aire consdnMt., like flavonoids, teryfloids, terins, glycosides, phoolis, @wari6,
Foeirs, carbohydrtB, yilamin c and amino acids in bolh 6e pler samples. WlEre6, saponins

sft det€cied only in Cler,ladrunc^inense dd nlkatoids vs absenl in both rhe sMples

a) T6t $lurion ms takm in a rest tube, covered

and thd boiled in a waterbath for l0 ninut6.

W lthr- Tl'e pBmce ol @m&in is indicated

with a filter Dapenaturat€d in NaoE

The ,llter paper was thm dposed 1o

by a Cr€g brisnt yellow color

Di.ittophoyl hy.lEzine dissolved in

lie fmation of yellow trecipitat€,
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Phr'lo.hemical anallsis suggens rh3t biological aclivities and lbe lraditioml uses of the

plad smples under study could be b4ause ol ihe prescncof phyochmical consliluenlswilh

wide theBpeutic value in the pldts(Tlble 1).Plan$ belongine to the genus M,z,sN reponed lo

n3ve very goon etioxidant, dtinicrobial md cylotoxic activitv. Srong pBm.e omaronoids.

lerpenoids, and phmolicsin - 1ausp,,I'la may lccounl ftr its reponedutioxid t a.d crtoioxic

aclility, tudner phyoch€micll invesligalionsmay bnng lo light the bioactive pototial of this

ft is peftinenl ro m€nrion fiat th e rtres t snJd! oncle/ode drun /'re,se corelat6 with

Elons on the ph,lochmhtry ol Cbrodendru EFN' Cletu lendzu gerus is well lmoM for

$e pr€snce seleral biorclive phooli6, Iaunoids, leapooids and steoi& with nultiple

biologi.al aclilili6-Howevd estimalionofthe bioactiv€ consdtuents foud in the presl studv is

nsssary to validate rbe ene.

lo mclEion, tunller studies on fie phrtochemist, of boi,\ tne Plmt smpl6 mav help

!o conflm md dplore the tldilioml &d thehpotic EIue ofthe plmls.
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Adoption ofScicntific [ish Farming thc Fish fErmers of lucghalaya

RuFl Nath and s.M. Khaibuli
Deponment of Fishery Science, Sr. Anrhony's collese,Shillone-79lo0I

FrBhw.td aqucultw in hdia is rtr mjd 6tributor b tn.6sh bastd whft iir
st@ h6 in.@ed f.om 46% in l98G to ov.r 85% i. rh. Eml y.m. It hs incqsed t@-

fold tDm 0.17 nilli@ t in 1980 to lbour 4.03 dnlo I in 2010 with a ljl@ MU,l Ercrvd of
about 6%.D.v.loptn@t ofind!..d hE€ding t chniqu. ofhdi& M.jor CaDs in th. 1957

ed $bccAmtly lawching of Th. All Indi Cedinald R.emh P.oj*ir in t97lo
siudardiz @mpdit fth cdtuE t.hnology in !.liv. pdtr.Bnip willl v&io8 St lG

Cov.nment which ha Eacti.ally ryolutionised lh. aqwltur. sror in $e @utry. Ihc
&dg. Mtion.l Foduc(o &oh th. polds he in.fu.d 6on 6m kg/hrru in 1974 to

2900 kgtn/yN in Ecml l1o. pifi a numbd of &tu6 €v6 demoDsiElinS ploducrion

Lv.k 6 high $ 80m-12000 kg/hrta(Ar@, 2013). Ir lrditu Upldd slols includiIg

M.8h.l.l,z, .xloding ftom Nonh wesim to Nonllalst m holding 6sh.ry ofcold wates

&d sub lenp.r.r€ spei6, ortibute ndly 3-4% ro tlc lotll fish p.dudion ba*er
Indigtnoa !@plc of iE Nonh EsGn R.gion ofth..o6try ac rosrly fish at€E bunnis

Egionh importing fish ftom olhd rlat6 of Irdia paniculdly f.om Andlua PEdesh lo Deet

th. PGd dhdd of dE fth. (Mot , 2012).Aq@hr. is m of the ihportanl

enl.g.ises in fi€ state of M€gh.hya 6d tha tul tm6 hsv. ai ledi one or lwo ponds

within th€n fm @ for fib cultr (Bujobruhl96).Ih. Avds. fisn prcdErion of
IFDA adofl.d po.di of Meshalaya has tuoded 1500 kglha ed with 8300 na e.a udr
ITDA th. porotial lkh prcduction of ilc $at€ is 12.45 lhoMd t. But lill 2013 nsh

pmdu.lion B Mrd.d o, y 5890 t *hich include lhc Ldian Major CalPs, medium carps

bs rdoprid ortwlv. pr.(iq or*i.dific foh tm'ns indi*r lov lcEl of.doptio wirh $or 3.3 j r.6,

It u oban.n d..dMi4.g. r.d n D r@,jd so.irjw !n rsnifM ELrioi$tp Bi$ doplid of
nidrific 6.h tuins. T]l .vaas. 63h pmduciion in rh. !tody er }B .dihrrd a 769 ksnEry{ Tn. min
I!.s of l@ .doprm of.ianific 6!6 rrmnu r..hrrog/ by 0E fiEm in m. $rdy rd b duc b lrk of
h@l.dg. d xidi6c tul toring. Thc Eh5lo6/ ccE4 tur r.dt b b. d!B.d ii nk b
p.lulair siarific tu' ry d f,m.r l*L o46izin3 taiDing !d d.4ffilid ,rc3Mn4 o snndfic
rlh toDirs n tuld l.El ra toe! i. lm, irFri.lr b ittl!& 6.h lrbd@i6 ii {E tu.



nan.ly Inbe.lonits, L .otbu\t. ninat c^Os Cnrhitn6r.ba, l, hald and Exolic carps. Carp is

fi. nct inpon f,t group i. aquadlluF in McghalaF. i1s ptuduclion in MeBhala,€ hs
shoM a inmasi.e !r6d rvnh a najor/mind ..rp plodurion 1896 l ed sori. erp 102? r in

2007 to 2551t ma.jorhinor .arp dd l85l r exoic qrp (I{ed book of fisherics

sralistics,20l4), lnleerated fish fmins ,lts in the hilly dea ed inteeratcdaq@llur€

sldl€si6 e rcg.rdcd 6 a clli.idt utiliadotr of a€ilable rc@c, w6c rc]rling dd
€ndgy wing, ed for mainraininS mlogiol balec. in sub Eopic.l hill .8rc ecldm
(Kuturesane, a/. 2008).Dwiv.di, e, ai, 1983, stlted thar thc tujor conponeni6 oldy
,quculhft systcn re dddopDot of sqeulturc Iehnology, rehnolo8y Emifd, fiDdin8

.qwdtur pDjccls, p|Tducrid ed posr he.n ls hnology. The pmmt study E

.onducErl M$ rh. following obj.ciiy.s (i) 10 study th. adopti@ ld.l of rcimlific fth
fming in M.gh.larz (ii) ro 3tudy el.cLd scio-d€Bogrsphic chm€rdisric. of thc

6p@dots (iii) lo asss rh. @nst !inr5 in (bDdn of *iatilic fish frnils in {E s61c.

Th. study M @nducr.d duine ihe y.r 2013-2015 i, th. cieit bl@l6 rr Maimg,

V.*hadEishs, Um$ing od Unline blocL Shcla- BhohSrrg bl@k of Khai hils ed
Rsub.lp.n !d TilEililla ed S.lElb blet of Ce bills. D.t! q,slcct d ttu 120 fish

tub6 6m .idl bl@16 by di3tribuing qudiioMic. FiE *l6t€d clmcratuic viz
C-da, cas1., !g.,.ducation d thc size ofthc tuh fdnoflhc r8ponddt w@ m€6wd

-rl el.gdicd by fo[*ir8 !t&d!rd n thodolory us.d by L]ng{. a.1,2015,
lelaishu d d, 2013, Th. sr. ladised slm.t d sdlc iahriqu ss .bploFd ir ric
Fsi sludy fo! m.'sing trdLdge $orc of cpoiddB .bour paclog. of pncticd of
di6c fish qlt@. Sciatific fkh fading which 66ist! of ttrelr pr.ctic.rviz. (i) po.d

Fr.ai@ (ii) slocldrc limc (iii) steking of fingEdiig, (iv) qckiig d6ity (v) tuitrt hing

drrs aio (vi) .pplic.lid of lin (vD rrpliotid offtnili4r(viD prcvidiB fed to fsh
,Er miro.ins Et . qulity (x) ionitoring tuh h6lih (xi) k.?ins E ord (xii) propq

-.;ng 
Adopti@ ofpn iie B givd I point ed no .doptior 0. Adoprion sle w

&tr.d lo clceori'e 6!o6daB i o tlE gro!p6, viz tN, h.diu ed higb .do,prion

Ltrtr nr. Iow l.vcl of.doptior @E tu8! i! 0 to 4 (0 -33.37r, n diu .doptior wilh

ra.ol lo 8 (33.4 ro 66.6%), high adoFio. wnh sding non 8.01to 12 (66.7 b 100%).t

F +sdoloSy of Bhlmik d.1. (1992) *ilh digl* Eodifi.did.

E-n to €lcllal. adopd6% k givo belou

ToEl .t ai.rbl. S.m

\lrtimu obkimble score



I

3, Results and discussion

Iindings contained in Table I on socio-dcmosrapbic char&teristics of the

respondenrs indicak lbat63% (75) oftheBpondflts wcre hale and 37% (,15) werc fcnale.

100% rcspo.denrs qere bclorging to sch.dule tibe.On ass$nent otthc educatiomt sratus

ol fish fame6 shows thar there was no illireiate 6sh famer in rhe study aea. t?% f@ea
werc educored a1 prinary schel level, 50% econdary level an,l 33% &me6 wcre above

se6da.y level. A hrye nmbo of fish famers belonsed io the educated clas fron Iv ro X.
Majodty oftne fish fam€rs (58%) wd€ betong b aduli gioup, followed by yomg adult
(34%) d youg ase (8%).This resull is in confomiry wirh Ano., 2013. Fam siz otrle
fmeB constiiute minly of rce ategd6 vdy small (2720), small (65.5%) ad nedium
(6.5010) sized fish f!m. Majonry ofthe fam6 have snaU sized fisn fam with & @a of
0.06 ha ro less tnd I herar. lollowed by very smau fam wjlhin the rege of l].l] I to O.O5 ha.

o,i, 6.5% Imer have lne redim sired 6sh fm within ndge of I to 2 hecbr€.Majdiry of
fish lamer (8270) wft rcr rhe 6sh up to labte siu. About 9% oftne fadm cuhue fishes

ed rlsoallow eeld for fe 6shine.4% Iame^ wereEisiog fish only tor fe. fishing nol to
sle.2% of the fame6 supply fry ed tugdlings ed only lydf th€ nsh fdNea fish for
breeding p!i!oss. On s*ssDmt of adoption loel of sisrific 6sb faming by fames in
study ee4 il m rvel€d inai 96% of the fish fame^ we.€ obefled to bc in fie low
adopli@ etegory ed 4% wde uder medium level ofadoptio.. Itee was no fam6 foud
with nigh level of adoltion.Iisn pmduclion pr h6taE pd rd was eorded duing lhe
sfudy pdiod bl@k wise avdag€ fish pDduclioh. rt was noticed tEt nsh !rcduction @ged
6om 450 lo 1000 kglhryea wftn d aveFge prodn rio. 769 tg/ba/r€e.

ftougn fishi.g is m ag€ old radition h Meghalaya, but history of aquacdne is
compdarvely new h tne slare. lr w6 obsred that Mt people of the stale have starred to
accepi aquamln4 a m6c of a ,ivelihood securiry. E,nhm pond h the domi@t
aquacultre facil(ies in the stale. Srudy on the pmfle ot lhe famds Mth reeard to 1h€n socjo

*ononic status indicaline n y factoE which cm contribute in lh€ pBenr developnent of
,quaoltre md inlhe n€d tutw. It m seo fiat tOO % ofdre fame4 belonsed io Sch€dut€

Tribes. Th€ main eLlnic kibe6 involv€d in ffsh faming w@ Kh6i, Otro and Jai.ria_ Unlike
Assah, theE is no qst€ bar obseryed in fisheries business in rle state, FmeB involve
lhemslves in culiujng, hNesting ad selling rlte 6sh. rl was sen that 39% of tne nsh

I
I
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famcr {crc fcnale playina an impon nr rol. r" fish pmducrion. It was noriccd thai wnh

reard lo edncational sutus 100% lish famets *ere herare which inplies Lhat fame6 w.re

educaled and education is an important faclor, which bas bering qitb un,leBtanding @d

adopling the scie.ljfic nsh laming technologies by tsh farmen. Majorily ofthe fisn famds
(58%) obsned wft adul wnhin the age rbge fron 46 to 55 ,ed age grcup followe! by

34% fish fmm werc $ithin lno mge of 25 10 45 tq*. This indimtes nor. i.votv€Denr of
lhe adull age group of people in frsh fming.R6ults indicaie tbat chaBdensdcs oI
respondenis viz. Edustion, age and Im siu had posilive ed sienificmt retatiomhi! wirh

,doptio. ofscie ific rsn faming. Sidila. obswaiion was nade by Sakibe, al (2014) md

llE nain rcmonof ,ow adoptid of sciotific isn &ming rechnotoSy by the fm6
in the sb1dy rca h lack of knowledge on sciatiEc fish &ming. Famqs do not have prcper

k owledge o sciatillc lish fming. It ws ohseNed that not a single fam* follow.d fie
fire impodant pDcri@s of scidlific fish Eming nmely rel6ins tsb seed at rhe riehr rioe,

.ai aining prcpr slo.king demit, ed s!€cis ratiq nonitor wtcr quality ofthe 8sh pond

ad checking gro*11, dd he5lth. Psnial adoltion fdinporrant praclics like l€eding, limi.g,
16 @orded. Tl s is acl€d indicarior thal low adoption of*idlinc,sh &nning among 6sh

itue6 is the main I!.h oflow nsh productio in nr stale. Arolho facto aEe.tinS in rhe

a$*d of oquaoltw is tlE sDall siz€ oI fish fm holding. lr ws obsNed thal 27% ofrhe
1I ftu w6 very $all in siz wihin 0re 6ge of 0.01 ha to .05 h! ed 65.5 % w€E @U
: tiz i.e 0.06 ha to less the I ha, Only 8,5% 6rns {@ mediM in sire i.. r to 2 ha in
ra 'It@ ws no fm re@rded udq moderar€ly l&ge ed leee fam .ltegory in dE study

E Ite po.d aH is an inpotanr laotd of 8sh prodEiior as it prcvids tiving sp@ for
:iB Tle aremg€ fish p.oducrion in ile sllrdy a@ ws cabdar.d s 769 ks/har'ye which

, i:6 dE FFDA adopt€d ponds i.e. 1500 kglhabe& (&on, 2012).'tE constrainr ftr hish
riLEr! of $imrific fish olru. in Meehalaya is basicatly due ro inrccessibiliry to
*r;!ag TEinine dd demonstrrtio se rhe nd inporlant firical inpuls in ihis @gard,

:l Eialllr consrain( that needs ro b€ addrBed in ordd lo populdr sciedific f@if,e
. i@ Lrel. O.eaizing need bsed lraining dd denonstration progrmes or composite

- Er.d .qu.ulM systm at neu kvel for fameB h ulmost inporlant. Ii ws
E* 

- 
dDu-qh rdlDologi6 ee availabte .r the resedch sration but fie €xtmior

--_. : a. qe should eDpb6iz.d on exffiding lhen scientific knowhow to rhe fish

- 

ni-i dtremr prosmd such as raining field dmonsrratio. to motive fish

,c t ris (.un6. fish aamins.



I iil Kind ofFish Inrn oporalio. in drcsiudy ir.a

lsb.tmtet.udfi+folfee

Fis 1: Blockwise Avemge fish

I
"-" "]s.r r-"



v"
l5
,t5 31

120

(r-\, 6.212 9
2n l7

school (M-x)
-t0

Youns(25-35)
4t u.i

Adull (46 55) 5870

ol(Above 55)
28-tl

Small10.06 tn. I h4

Moderately larse (2. l -5 ha)

T.ble l: sllienr terrure olthe selecred socio-demographic ch.r.(erirtlcs otihe rerpondenti
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'Irlrlc I: l)i(ril,urnln ol lhc RcspondLtrh r\(D itra r 'l'(i' i\urll nn..'tr rdi,l{r{r rI

(upro l3.l%) 132%)
5,8
(33.4 ro 66.6%\

betBcn the Sele.t.d Chrractcrisrics of R6pond.nB .nd rhcir

Co€ifi cicnr of cornlrrion(r)

025!

Adoption of Scienlific fish

r=Signifor 5%IdelofsiFificmce

A.kno{l€dg.n : Aulho6 @ entetul lo all fisbeB of lhe sr.te who .xloded help io
coll4tim ofd.L in prep@rion ofrh€ rsdch papd-

Anon.,20l3. PAf congess on public pivale pafinanip in aqu&ultue dd cdture ba€d
6shdia, Pcc.dings d R*onDmdarios (9-l I Febnsry), CIFRI, B!@kpore-

Aio.., 2ol2.Meghataya Sii. AqudlnE Misrion" Fish Fam6 Devdopmdt Agocy,

thaunik, U., Podi! P-K. &Km.lr, H. I992.Adoption b.h.viou of fish fM6 towards
composite llsh cuhr. Joumal of lnltud Fishoi.s Seidy ol bdi4 24{ I ), 50 55.

Buj&bman, X.M., Das, A. sd Ndd!" S.K. I996. Status ofmihd husbardry in Megluhya,
ICAR Resedch Conplex for NEH Region publicalion, 12:27-29.

Du'ivedi S N &d Z:idi C S l983.D.velopmml of carp Hatn6i.r in hdiaCIFE
bulletin.Cenfill lnstnubof Fishsi6Edncalio!(ICAR).v.6ovr, Bonbar.

Hand Book of FGheries Statisrics, 2014. Govconent of lndia, Minisfy of Asiculturc,
D@artnut olAnimal Husbandry, Daiyine and Fisheries, KrishiBhlvtu, New Delhi.



Handbookol FisheriesandAquaculture.20l3. lndianCounc,lofAs cultuElResarcn
tnblication (ICAR), India.

Kumaiesan, A., Pathak, K. A., Bujarbatuah,K.M and Vinod,K., 2oo9.Analysis of ibtegrat€d
dimal fish produdion srslm uder subrropical hill agrc ecostdm in I.dia: Cios,lb
perlomance of mimah. tolal biohass ptududion md mon€tary bmeli! Trcpiol Anjnal
Healih and pioduction, .tpri,gel Nehenands4l(r: 3a5-391 .

LynCya T., Rumno.g B. S., Do i.gA.., Dknar L.,20r5. hpact Assessmot ol Iltoutud
ponds scnere,SrarelnsrituteofRuEl Deve,opnerl.Meghalala.l-20.

\tohd. V., Ya.meen, B.,2008.Cold warer Fish .lurir'or, Dtl R, BhrmLal, l-8

\bne,M.,2012, Coldaatd lisheri€s *clor- Opponuities md chllloges, Solvon om
rlb-t-acl book, DCIR 0CAR), Bnintal,

Rual?ishna, R,. Shipton, T, A.. Ease, M. R.,2013. F*ding md fed mdaeennt of
bri& ftajo. ca+s in An.ttra PEdesh, India, lAO ,lhries dd aqucultuE technical paper

i&b. H., Aftad, S-, 2014. Adoplion of Modr Aquclllurc TedDologi€s by rh. Fish
F'|'ffi in Bosm Disrrid of Bdddnesh, Intenational Jounal of ,4efid|nte Inntutiaw
,i R&arch.3(2).414420.

l_el&,v.V.199& Fisnery reeles of $e Norlh EssiEm Eeio ad scotE for
irdEoolJn: airl,ip C/rizd, Vol. 18O).64-71.

r+d! S. D., 2003. Inled aishaiB in lrdi., In: Fish fd dl Natioal kuch, r8l9
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note on Humeranoltanrcralis Boulcnger, 1887
mphibia: Anura: Ranidae) from Arunachal Pradesh

Bhuk r s.iki.r, I|'orn N.nL'.rd Blkndl.shh.r'

z@rqiBr sl@ of hdiA AlleidPnd6h k ionrcdG. r@. a^,r.ld r)|6

Th@'m stEi6, ,,,ft,. ,Deral6 rc d@ib.d to6 Mrema (Uppd Am.) by

Boulalgd (,E87). Sin@ thd, in speics is lo()m ro.xirr iI N.pal, hdia ed Boglad6h

(Fmst, 201?). In hdiq Ao, Eordoloi ed Ohl6 (2003) rcpon.d n\is spei.s for the firoi rime

Aom Nasalsd. Sntcequolly, Malhes ed sd emo . Husin 
"r 

a, (2007) rcpon d n film

Asu ed Atuehd PEddh. Ningombm & Bddoloi (2007) rportcd th. oEuEne of ihis

sp.ci6 Aom Loldat kle, Moipu. Subs.quol r€lons of r,,ercna huhetulislrcm.ttt t

lcdiiiB ofNorrnc.n lndi. @ by Sd md M{hew (2008) rnd HmGe ed Bordoloi (2014):

poth from Naealddl, Das er a/ (2009) Iftom A$ml ed Tsi. md Bordoloi (2013) Ii.om

Rxjd fros. IfutuMt@]b i. tiom 6,m Ae, Nr€rat4 Muips ad AE&h.l P,:d6h in

Ndrrd lrdii ln 
^nrh.l 

Prd.i\ On .9ci6 ii ltFioBl, ldtrq tm dE .a6 ri h. rE6
pd whn .peific l@li9 eol&. Iris p.!a dars *ia rh. fiEr rcpd em $. entxr pd of

Arlfuhll Pd.s\ *ith r ft 6 rh. ,aioB 6bIm.d lo.ltily E@dr nom rt Se. Tt

st ife or loliiy ,eJr or ry rei6 ri6 j' rh. fd ri.! n pbr:. vill,ol. n 6.6.td ot

tuy rnict siE r b@ Dddridi.a d r!. @ ! *!,r a dE ropdnim uE& of t

x.r'.rL T.'@ry,oDiitidn R idn aEgroolny.dnEihrim
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Arunochal Padeshl. Toselhd tnse give thn speci€s a wide nngc ofoccunence in four states of

fie region (s..Tablc.l). Hoqcver, despiF 1ne oauence oftnis speci$ across v{ious localiries

in Assm, rhis species is rarely encounEred in the field in tne ESt of lhe tnree stat6 Fron

Andchal Padesh, ihh s!€cies is knoM Priouslv ftom lhre localilies onlv

In Arunachal ?rad€sh. ddeldnd ,,,aera.,6 h looM lo omr in Nusi.O,!fiew &

56. 2006) dd xnonsa (Tsia & Bordoloi. 2ol3) non fie @s1m Pan of$e State dd Pal&€

wildlife sdctuey (Ilussain ?,. al., 2007) ,tom the *estem part oflhe state. In lhis pap4, re de

repoding a new lc.lity t@rd frod $e cmtElwest pan ofrhe state

A single sp{imm of ,.I@?rad ,Daals was mllected frcm Yaz5li dea in lhe t'wd

Suhmsiri Dishi.t ofAnMchal Pndesh [N 27' 23.319'. E 93 45.084'. 615 m] bv one oflhe

autho* (Pl{) i. 2017, nakine lhis pl@ tbe fourth leditv r4ord of this sp€ciesin AMacnal

r sinel. sp$ind oflrlrdra ,melais ws col*ted fron Ylzli, lrw Subesiri disiri€t,

L:]trhal hEd€sh in 201? by Dr. hssanta Nanda and d.Pcit€d in the National zoologi@l

L_.{rEaid ofzeloercal Swey of lrdia, Snilong [R.gd. No V/A,NERC/1305]. I'he sFcind

: FE4.d in 8% fodddehyde sotulion. All n.sllmets (in millimeleB) weE dme eirh a

!.[@r,{Ndigir.l calipd. Tle be4llmmts us€d e SVL (SrNl Vent l6gth), HL (H@d

-r-dt ! Er' (Had widtn), MN (t,lodible Nosril dislane), MFE @hrare ofnodiu. ro the

i{ -.. + L VBE (Dituce of nudible to the bact of €v€), IIE (Dislane beilr@ the front of

r):

Bf rDitu b..s'6 lhe back of.y.r, N (int .rEid distan@), EN (Distane fron

BnL ss (Dtu tm $od rip 10 nostril), EL (Ert loeth), sL (snout lfl8th), TYD



(Grearcsr TympMUh I)ianer(), T\E (l)i$ancc hcrwecn lympanun and bscl of eye), IUE

(Minimm aishe bcl*'6 lh. uppd rrelids), UEW (maximun widlh of 6e upp€r erlid),

HAL (H d knelh), FLL ( Forc.m LenSth), TFL (Third finger lcn6h fron rhe Il6t subarlicular

tub.rcle to rip orfie Iined), FL (Fdw L..slh), TL (Tibia L.ngh), TFoL (Insth ofraGus &

f@t). FOL (F@1logth, non im6 netatrBal tub.rclc to th. tip offoldl I@), FTL (Founh lG

lsgrh, fton fiBl sub.nioh tubdl€ 10 0E ti!), IMT (bnf Mda-ta6al tub@lc), ITL (irner

te bgln), MTTF (Dkii.e nm dE didll cds. of tn. IMT b the 'uihm i.@ation of Oe

w.b betw..n lhird ed founl tocr, IITF (Distan@ betwed the n4itum in.warion of tlE

ptb bcrw6 fiird ed fdrrn tq b rh€ hurth te lip), M rTF (Di$de iDm thc dbtal cdgc ot

IMT to li. mdimm ircwafion of Ur w.b betw6 the founh& 5ffn tG), FFTF (Disi$c.

b.t*6 ttc h{imu ircwatio of lhc w.b betw6 the founh & f iI res ro th. fourrh to.

tiD),

A D.diu siad male ftog (svL63.2l mn); smul poin&d ed proj€ciirs b€yoid noulE h*d

almd e hud c lo8, lGrril n@ 1o $out tip. Uppd lip vhirish. Vohdire t*tn pBnt, A

pair of .&msl voc.l e*. 'IrE irrpdu is rcud 4d .bout 3/ad $c .y. did€td. PBoe of

a pcn of EllI glm& bchind lh. rudibl.. Anod.r gled; hMdl 8lsd, is pBat at thc ba@

of lh. fo@m. Finen nlq rlorive t g6 l@gth e 2<l<4<; fina6 adira inro dis of

Eiugulfi sh.p.- Toa tully webbcd excepi fie 2 ph.logs @ lh. 46 toe. Irucr het6-t&!al

n b.rcle plt$( ourq abclt Tibio-1a6al anidlai@ @h6 rh. Mr '



]E

D,

Do6um smoolh. s lale colound in presctucd €ond iti on;ol i v. bowr in livc cordilion, wirh

black spots on the doru and thighs. Nmow dotro-lalftal folds presor Venlrun is smoolh.

Morphmeli. E dings of lh. sFcino e als povidd (S". T.bl.. 2).

TABLES

I lble 1: Reported localiliN of Bunqanahtnerulis lrom lndis

Nameri. Son rpu Disrict

l3 localities aci.* $. sbte

Pa*Ie Wildli{e Sectuary

\ingonban&Bordoloi (2007)

ar (2009) Sar.il W1-S, Ceha Dishct

rhtsoe&Bordoloi (2014)

Yuli, t w Slbmiri Diricr



'lable,2: Ilorphomct.icsotthcspecimen coll€cted fron Yaz!li.  rnnachal P.adesh

t6

1 HL

MN 11\1

MIE 2o 9.0

59s 2r

11.58 TL

8 15 68

13.45

615 IMT

,l EL '1.82 26

17 MTTI t1 ))

TIIT 11.62

TtE 1.63 l2 39



ris, r: The doBal li* ol,9,,e/aran!u e/a16fron yazali. Arunacnal pradesh

\ ie* ol Hrheu"ahuneralisshowins sland ed lotd



The $id.r o..ude.cc oflhis species in lhe Northcasl lndia and ns sunoundins countries juslifies

rhe assignncnl ofLeast Conc€m catesory in the IUCN red lit dlh (vai Dijk,200a). Addilion of

localily recods ofny species plals a tilal role in the field olhxonomy wnich Cives a befts

undeAundine on the ommoce 6 well as the population lrends ola species. In lhis Esard, lhis

hcalny rcpon of Hunerana hunera.,,s fton the central-{esr of Arunachll P.adesh is signiflM!

which also nales it the only fourdr record so far fron the State.
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H l drogeochcmical Anall sis oI C round\i a(er in
Shillong City, Meghalaya

Wala is nol o,y the Me of lif. bul also me ollh. no$ ctuial factm ddmining the qulity of

life of rhe p.@le (Hwee et a,, 201?), CUtute chd3. and inftGinc dimptions i. de ainfall

p.ttem, tertpsanft md soil 66istu bave a dircc1 inpact ondE wllo amilability md ils suitability

fm drinlin& liveloc* ue, o€rioltw md vEioN orher purpos6. In this €sret, ihe larest patds 6f

climre ch se dd wato deficit Efld deDletiod ofvoter sowes snd drenoration of wau quliq
h msy pds of the Nold (R0ju el ol.. 20,1; Raju el al., 2014 | Toumi 2015).wars quliry sds

modified in the c6me of mownmr of waltr lkou€i lhe hydrological cycle md thrcue! dE

opdarion of Droc.sdilsaporalion, tupiDtion, seleclive Wr,le by ve8.lation,

oxi'lalionteddim, Btion qchdge. dissociotio! of minetuls, ptcipir.lion ol s6ond,ry iinmk,
nixins of war6, l@hing ol idilizrs sd ftmm, pollulion sd biological poess (Appelo ud

\ JeinirerJmn \[,lling rnd siddh'rh B',ux

duing red ytm hs *ned usiDs esundmu b ned th. rtllinmmts of elo*ins populdion.

Hydrog.ochemical inven{aiion uB .!ded out on sh.llow g,ounl*deno as*s irs suibbiliry for

dinli* @c. rh. m,lrrical rcsllb pE*d $. abunduce or6e major i

Ms >Cp Na > X = HCOr>CF mr > SOr>NO:.Bidbmft L !\e domimr mion food ,i $e

emmdmrd or dE sbdy @ Th. ,Blrriel 
'mh 

from rh. Pild tilind dialm shNs rtai 6.e n

3 firft or rhEe q!€s of q6 ,irb uiabL mmotdi@ or mjar ioos. c3 Mg{l-sor tr9.

ddimh with 50 % or rhe srud*d* smples, mud r5"/o f.lk udd &e ca Ms Hcoi t$e md

n\. r@ininc l5% n or N!+K cl-Sor t!.. The rhid *str t}?e indi.ab a rlniv.ly hiel coftd of

sodim 3uss.ods a mMl sofr.oins {rdsn bas. dchbse hE etar ple. Pipd rilircr di,8rm

arso p!.r' nd lrt. 
'rk 

rift .rin ,fth (cr ', Md) r dmiEit oE th. srcrs (Na', K), ,ln dr
tuu &idic uioE (cl, sor: ) ex.eds w3I &idic dl@ (coi', Hcor) sclnller indies vrG
:bom 99"n of fi. wllr indr@ cblocd](&rir .quilibrim. lvik qu,rig ind* $rins *lohbd
rtBls rhst smudub in 6. erdy @ s or.xellmt ro llmibbl. fo dni!-iic p'4oes

t(ryord!, shilla oty, Hydrcs.ochdiel, Pipd tiliffi dia@, war



Posto4 1993). Poor qullirr. of*cterldvc!*l] tccb pld !re*n ald hmar hcalth (LiS Salinily

kbohrory Srrfi 1954i 'l odd 1930}Gdud*d6 qualir' dlia sns inDond cles ro rhl gmloeic

hislory ol rocks ond arc indioros .f grcundwal.r rechalge, nolemmt sd sioEg. lw.hon
1970).kmldg. oa hydrmhoislry is 6* ial ro d.hin. rh. oriAin of chaniol dDosilid oa

sio!.dward (z.paoac 1972). INesriEltims Nocior.d wnh udrsl. dins of th. I'ydrochmicol

checdi{is of lll. E oudwlb, g@ch.mical ptuce$s i.vohed dd iE dolutio md.r ntul
w.r- ciol.rio Fe66 Dor only h.lpr in.trdir Dtilizrim .nd Fordio of rhi EIEU.
cs@ bur .l$ aid in dvis.gi.g the .ltlEtions in ErcundwaE .nviBnmml (tlwcne .t al. 2000;

Etuu&.r d.2006), fh6, ddmid,rid of srculdtu.@p6itj6. Ed tu iniiprddie is v6y

iorotut for rh. *lEtid oa ir! snir.bilily fordomsric, iri8.dd dd indusial Ees (Hwrq et nl,

201r. shillon8 cily ha ba ddEiwly Elying on lwfc rd.r sul6 viz, n6 ond spri,3,, bul

duins H6l )rEs il na *ancd uins EtMdrdc ro n*r nE rqlnmcr s or t@ing Dopdad@.

Hde rh. obj*tit. of de pret slud, ir 10 inwnige ln. hydiqrchmisd, or lquiffi r.d ro

oihr. dE sibbiliry of lrMdwnafd &inti.e .ri .tmdic ouDodnshilms ciry.

shillo.g, rh. p€sor siudy ua (Pigrl), is lnc

EEicipll w.rds, 1owbiD3 xd fud dins6. Ir

lJ'.42'1051 &d 91'46't0"E J2t0'32"E xd @v6

opit l ol Medol.ya ed M .88lom@tim of
i. bd.d.d bdw6 ceidiMr625"ro295l -

a .g of aboui 203 sqlo. a ,.r rh. ShilldlB

C-log/..d hydrog.olo$/

Irr stuly @ r+*ns ! di$.a.d uduldiDg pl.ra! wiih x drihrd. wyinS h.ea llo0 -
l9@n 0bovm.*I. Bbrdy fou mjd g.o6o{phi. 6iG o b. idemifi.d in ln. !tuily !e viz., in
tutu hilkt n,l@ nEv.li.rs, &DqEpbic low tt 3.diMa fill hd la4! ruic kra bodi6.

Srtu l hill! 6r'rG.d or Shill@g OrnzftB &d pnyllna fm ln. dof,iMr s{trsphi. mir

wirg mE lt . 9O.Z of llE lE nE mi. uto 8s*1h cgfu of Shill@g is sinllelt d . br@d

'.?qnphic 
low wnn swnl fln rorr.d lq Eli.f hillBts .nd gody uduhi4 rdl.y!.

lrJdEnvau.y wii.i sldir th. nonh.m eda. of lrE bM, ta b.cn 6lled by sdinhlr 6odr

-ttulia od.lhniM ud ir,ino&dn. oudr,ffi h.igl do dE Shillog pl.br Tb. Unid
*. ,iMt.d lo*atdr nonhm dn@ity of the city h the @jd sr@hNc of fEsh wa6 dd aI ri.
& ri.iDg. of6. nudy !g f.d i.t thir lwn.
colosi.dly rt . snrdy @a fom lsn ofth. Snnldg Boitrsnn .xp@E ofrtu Snilons CDup of

:!.E @pnsin8 q@il.s dd subordiml. phyllilB dong with m.lc-bai. inirurit , lslly knoM



as Kl,asi Crecnion.. llroieroT.ic iensus adivny is represerred in rhe sourhwesenrfri.g. .trhe area

Fi3ure l: Lo6tion MaD of the Srudy .rH

in Ihc f6m ola f gmire pluloB (Mylim Craite).A prcminmr she @ne (Irrsad-Bdapuj
shtr ane) nrding NESW is locacdar Uniam along c.S Re4 i" dE Doftw*rd corer of the

rs.The Shillong Ooup of tu*i slBw higher mobt of wethaiIa in rhe ropogEphic depre$jon

rh in odrq aM. Thmet bsic rocks de ftoE pm. to wearhering due b rheir low inleNtilial
porosiq, but tiEh fiac@ po6sity. The N,-SW drtdio of lin meds ejncides qirh the sbike

dftsdu of rhe rNkl dd ha well d*loped joinr ier.nEy hold prcpecr for dryelophmr dd
contoui.g groudwara flow in rie snldy eea c,oudwdd jn rhe shiuone 6mup of rccks ud
crys6lline intusive, is lMd i. fratuB wilhi, th. @*s .The main $we of g.oudsaler rechdge

in the study ea h thm8h pHipilalioh bidught ah.u]l by sturfiwsr monsmn *inds duilg the

,mlns of Ju. to S.ptembq.The hi8h relicf &s in the southem u{t southnstem cmer is

o@uDied by Laitkor mge ud Shillo.g Peul wilh sce, ropoEnphic slo!€ and chdicr istic

E&losi@l sd-up Theyofia htl m ofi ud littlc scope fo. Ein mte! jnilEtjon. Due ro sepagc ot
inlmd qa6 nmso6 sprin8s e also foded which is behg u$d exrensivety f.r *ara sxpply in



Htdrogmh.oicll Drh
Crourdna!.quallrJ liillsis lor rhe prehr stody w.s nude ba$d on rhe sonda.y dda auilabl.

rith lgencies lilc CenrBl Gound Water Bosd (COWB), Covt ol India and Shillong Muicipal

B@{t (SMB),Cokme.r of Meghalay(yee 20lrr 20l6).Analysis fn hydrencmisEy md

hy.,rfthanielfriB tr 6 conli*d ro Shjlldg cily do. to nm-lvdl.bilny of ddr for fi. *hoL sody

ft1 Twory{eva erou{trd.6ed6 m usn fq rhc on l)sis our of qnich vdry spl6 e
of shauNells (depln b *ell bonom 6om ware tlble < 200 n) .nd 3.veMplB b.loDd to spri4s

wrter,which d. rd basicallt lor domdric pEDos.s i, th. stody do.All groud*.rd sadtpl.s

*@ElF.d ad tohl dislvcn elG GDS), deEidl mddnfty (EC)i hydroso id
.dcmhrim (rH), im (L:1, tu bidiry, ror.t h.irBs (III), wirh tujd ariM sft d dLiu
(C.:'),m0srsiu (Ms:), sodim (Nr), polalsium (K) md s w.ll s eions such e cat@rs
(co,:),n dbo r.. (Hcor ), sulphlres (so.1, .iltrid6 (cl ), nirltes 0ro, ) hd flwid<F ).

fd sFing m6,&E of prdaai$h d .hl nL (Cl ). bol dislv.d $li& (TDS), hynogo id
.on .nt{ion (!}0, im (F.:'), ud r.EI he66 (Tt0- Arl vllu.s e siva i. millism pa liE,

^ 
PiDa TrililEDi.8m q6 urd ro infa hyd!86d6ic.l frci6 !i B rloat d ty cilg $.

efrtft &QA by Roctwo& INC LEA. Th. Pipa Trili@ Di$@ (19,14) i r cmbidnm of
mjor c.nd md sion (exp6!.d s ! p@di.BE of{E to&l nilli.qui€lena p€r liE ) tiagls dlr
lic on o Mo be lift. Adj6I rit6 of $o ni.rgl6 e $. 60% .!on TL p&qtas. of djd
dim dd di@ in d.i s&Dl. is ltd plo{.d a ! linelc poit m lh.lM hn ud bE righr

Ei&rl6 oflh. di.gm, Bp.diwly. Tb6. roint G prcjer.d ro . linsl. poi'n 6 lh. ploltiDs 6.14

rnjch lie b€twM lh. two ai6gle, The Pipe TiliD.r Diaem (FiE@ 2) shM th. FExas. of
rb. mjddim d uim, i.., th. Da.dg. of .tcn cd{io..tt or groug otcd,rinrcnE lnd is

issed by *n* . poinl li6 in lh. Dldins 6.1d.

C.Lrhrioa for lonqch.ng. pNcBF3
Gu,dsre ioHxcture. Fw w cddrLi.d Bina !h. rrDEch of Schclld( 1965, 1967).

Ib. ir *ch.Il! hd@ l!.8rc6dqrd e/ ir. hod miMl dEirrs GiddE 6 hv.t o b.
nirE ood hy studyins lh. cllldcdLdir indi6:

c^.I = (cr - N!++ r<)rc[ ud
cr-II = (cr - N.'+ x, (soir + flcoi + cora + Nor]t.



Here,Na',andK',ionsin*ai$areexhangedrvnhMa:'andclr ions Ifrhe jDdex value is posirive,

lhen ir indicatB bMxchange rcaction kh eas a negarjve Mlle inljore chlorc alkaline

dise'luil ibriuh. The racti on is k orn as carion ar 1on exchdge r$ction Duing rh is prcB the hos
rcc*. ar Ine pimary $urces ofdi$olved sotids in the varer,

/^

rigurc 2: Plp.r lHlirc dt4rm ofgruudr(d fo. rhc srudy ,q

C.Lul.lioD ofw.t r QulliyId.r (WOD
For @Dpulila rhe wate. qulity ind* (IIQI) fo rhe pEsnl study , .ev{ ,atd qurli9 pMdss
hre bca eaidere4 *hich include pH, TDS, TH, Ie:', SOrr, Cl- ud NO!. The weishted
eilhndic i.dq n rhod (BlM d at., 1972) h6 b.m Bed fq c.lcularid of wer for the
studxlter mples lTdile I). 'Irr qudiq E.i.s or sub index (q) *!s otcular.d uins th.

q" =[ ( v.- vb) / ( s.- vr) | t 100

qa = Quli!, Brins for rhe tr.r *ata qualiq pmds
V, = Esti6at.d value of rd pemdd a a give. sropling sr.tion
s, = Studsd p.mhsjble vrlue of,t parmeter.

Vb= Id€l valreofrnpdmerdin Dt.Ndd. (i.e., 0 lor all othet ac.pt the paru dt pFn

Unit wetht (W,) ws calculaEd by . vatue inwNely prclonional 16 rhe reomdded sbdqd value

S, of the coE.spmding pMeter



\% = unir seighr for the nri padherer

Sr= Srandard valu. olrtrp&maa
K= cmtmt oi proportiomlily.

Calo dio. ofihe ovqall Wad Qulity Lrd {6 catculated by a8gEgaring rh. qualiry ratingvidl

rhe mir weient linwly (Ho'ton, 1965).

Tablelr W'ler Ou'lity lndex (WQl) md slrtu! or*,ter qurlirr (B.on-n er rl,l971)

T!b1.2: Stidrrds ol s€l.cred srr.r D.rrmerers !!d unit w.isbt

(sn)

ct

Results and Discussion
'me analltiBl rcsulls lor all rhe 3@ch.mical dal. of

ma m .mised in T.ble 3 d slalj$i..1 sllmrry
groudNars md spri4 spl6 in the study





l'rblc,lr Sr.rirtcrl \ummrn ,lonF {irh Umih ol driitirB r,er qorlir).

TIE v.lc of pH i. llE vrk sda 6n .rcd 66 .h. nudv 'm 
ilr!! nM 6'7 lo 9 5' i'dieling r

tlishdy ridic b .ltdiE r&- All dr {trpt6 showd ! pH rdE tilhin dE $G litui s Fsn'd bv

ts-losoo (2012).x..Dt fq @. MDlc in Dhd*hai, which sio*td t pH td* of9 5 *hich L b'vdd

r!. !.misibt linit G.ehmioally, pH is a si8linod @ntol o d!. dimlulion of 6l!in ndrtllv

@i.s trllb a by lh. aquifa ldrl (C{ol a .1., 2ooo. rd itd@, in didiziog @dilim' pH

my 6. l@ hae of disolrrid of fMlrinilg bin'r'llt rlffi pH , ri!' t€M of

hldN\sis o{ iilots B\hirsitr r g.&tmicrl afrtti\Il\cii tut is tcit\ drdiri udndrci$g (Gntls

dd CMs! 1965). In lh. pBenl 3bdy, .ltdi.iry incM al pH vrl* lrcata tbo 6.

Sp.cinc cddul.re L. lffi of rh..t'ili9 of . ruh.ec ro cond,t m.ldlticd clml ed is

Epd.d b uiE or biccitu F @timl6 d 25 d.st6 ClLiu (tlsv@) A siif@r Eiarid of

EC \al6 m obEntd shich Eg.d 666 50.5 to 945Ps dr wiih. mu valu. of 313'32 llsml
6d . sland.ri d.vi.rim of246.70 pS cbr- 'Ih. l[gE vd.tim in EC j3 minlv at!'ib!t d to s@clmical



iroc.$ lild ion $dDse rcrcEc erchrtrg.. eripdBrion, lilicate rcllhennE. rmk Nar* inrsacrn,n.

sul|)hare ulucrid ral oxidaliotr prr6$ (Rrnesh 2003).', DS van6 in rbc ra4c ol 2,1.l ro.135 nal

wirh a m{rtr \al!e ol ll5.55 nel . In ft. sudy !rea, the TDS concenhtion of ill rhe aroundwd.r

smpl€s trrs lound *itnin p.nisi6,e lihir (lS 20121. HBho collMhtim of TDS is obrdv.d in

groundsar$ of N ongmyqronB .nd Laban. nnich is due to los ercund atr kbl. and thc rdai.i.g
wnh hiEher groud eal.r eblc hiw lo*s concmBrion of TDS. As pd TOS cldsifi@rim (Fck 1990)

rll lhe erouid*ier srnple ft frsh *atd t$e (TDS < I,OO0 Fgl r). Wsrq hudr.$ is ous.d pridtrily

by calcim .nd mgn.sim iors in sluiim, Tor.l hddnes 6 C.COr in rh. stldy aEa 63s from 6.6

r40 mg | ' wifi u Ean of \\ l? nel '. A6rd'm ro Drld.nd BEI( r lc64r, hordB in grcrdqra
is oonnonly clssilied 0s sn (o to 6omr l_rl Dodsdcly hard (61 to l2oma r') dd hard 02l lo l3o nE

r ).of dE ror.l m,lyed smpl.i 6l% or rh. a,@dM6 spl6 larl utrd6 sn *rs, 30'l" 16
hod@rely haid sard ad 7v. *@ hed w.ld. Tudidity n . F6w of rhe cloudinBs of w{a (u.s.

Envtomrl Prorerio Asocy, 2005b). It ds tully in soud mtd, dcFndins upo, lhc

.4uif6 Dcdi@. ruiidil} rah6 n6u.d duina this sudy mg.d ftom BDL to 0.6 n+h.lmdic
tubidity sik (NIU) witn th. me valu. oa0,l1 NTU. All d. srcudwer.mplca 8how.d lubidity

ulG 
'nnin 

$. sf. linir s llggEsr.d by th. Is (20l2).F." mh.lior mE6 im BDL lo 5.1 Bg

I I ed b.u of 0.63 ng l_r. l9l. ofrhc groudNald mpl6 e b.yond rhc sle linit s pr66ih.d by IS

(2012). Th. uiDM cMtri@ of di$lv.d i@ wa foold in $. w.lk of Dh.r}ndi (5.1 rd 4.72

ngl ) Jd L.b& (2.37 ne, ).

M.je inoeeic ios dc c'lci6, rs€n6iEI. sodiul poLsiun bicrbotrl., chldi.k, ud sulfat ,

,hich rypi.dly @ in D.@l ve in dtffinffi of I nu/t n grar6. TlE. $EdnEft qjs itr

loiE ofostioa ud dion!" $lich e indic.rile ofrh. 6itu6log/ ofln. hydrq.ologic s.ttina thrcq!
,ni.h rb. mr.r har llwcd (c{.1 d .l-, 2006). Th. hydflnmicdf.ciB ir hlM ro b. ltrc.rcd by th.

@k of ri. .quifq od lll! aow of SDudwliq 0d lll@roE g,@dwltq 6 b. ch$ifi.d ba.d m rh.

Pipa diar@, Bins th. disrribuim or c.rim .ld uim (Hv..s a 51,, 2017). Fte I d'm rh.

donid oti@ ud eim in 9!Ed*.r6 of rh. sludy .u. Am,ytiel Bulr fm otid clmisty (C.'
, Ms:' ,Na' .Kl shows dul DssD.siM donimrcs rh. c.tioDic omDqaE ofthe srcudmt.r wilh 35%

of dr sEIl6 b.ving nr3cim{ict *!i6 fotl@cd by dl.im wirh l5%i .l*.li rich le..@ris
lez ad Emrinina 40rr plon d r.a the c.nhl m. h.vins no dminml Blim(Piguc 3A), Anos lho

dhlirc.dh!. rh..o dtltion ol C. dd Mg iu3 meld ft@ l-9 e 43 6d l.o lo 92 ngfr, qirh !
no of 15.?t ud 19.23 ng I r, cpdirly. Anos ruotie, th. m6E tid of N. sd x ions msld
ftm L23 to 35.03 od 0.2 lo lo.2 mg I i, wiib a deu of l1l2 sd 2.43 mg f' reFctirely. Nonc offi.
ffipl6 sl'ow.d dim Mhrim .h.w dE Fmisibl. lirt of 2Oo Dgl I sd 3m fsl I (lS

2012).T1E cdcmrrario ofmjo! cilims M&Ca,Na dd K rftEg. 3A.77r/.,13.6Avo,22.56% bd 4.99

%.Th. oilE of .bE d$e 6f mjd etions in rh. sMdwdq 0016 of th. study h MA >CD Na > X.



3 a.6Dr aiAn! Ehdlr Cri, Ma* ..d N.'i BIiL. dbF! rLdlt Hcoj, so.'rrd cI

For lhc dioD cn misry (Hcoi, cr, sorl, F, cO',Not), Esw 38 3bo*s l}ld md or the gFod
war( ftbicdbom!. (HCOr. 40,n of tne Mple f.llurdq dris dm.in, l5% of lh. sdplcs fiu wirhin

lh.cNd .domined.h.dol$.erql6f.llinad$inrh..6llr.lmn"virgmdoniMleim.
Tt c.@n doof Hcor, cl, so. No; F ed cor tu36 bawd 13b164,0-l ro 141,0.99roJc

O-19 6 13, 0.5 - O.Ol sd 0 ro 56 ngf', wilt o n@ of 3?.93, 7,42, 2,28,0.19 dd 9.4 n8l_r; dl *irhin

the pemhsibL limn . on o avd8! the @rmhiim oi mqjor cdi@din nett)is 50.72%,

32.65vo$.1e/.,6.r9/o,l.96% dt 0,16% . TrE 0r.16 ol.bEtd.,e fm oiid id! a eim in lnc

sud*e n in dE o(hr ofHclic> cq > so.>Noj>F.

Ion+tcb.ng€ prcBs
Cotul d rh. di$olulim of Ed.riEbL mniMB h *116 L ioF.libl. dDlg sbotrtu. l@ff, hn
ir ir 6Mid ro h* ln. tui@ ci,"c6 uid.iCo!. by wltc duiis lb.n tqd (robi$o

I99).s.lftlh irdiG vlhB of lh. Et@dm6 Mpl.r of rh. tudy e. e givd in Tatlel 6 Cn

rd CA-2, Il drcw dEt dio.mid dchmse (ohlddaltalinc di&quilihim) dist! only fd lh. kll ol
Llchuis. (Gtiliw lalE).99,yr offi. Elh sho*lcniv. 

'alui, 
indiding a bsc.xctes. ucli6

(c GaL,lir .quilibiu}Goudalla wih r hHcbde! leid in vbich dr nlnin. drl!
h.w tan dcho8.d fE N!+ id (Hcot>c!':'+Mr I @y t Efilrdio6tqschsep-sotocd
r.tq, ud ir* in which lhe N.' ions hav. been .xoh S.d Id tI. altdinc ..rlh{Ca:'+Mg"> HCOJ )

tuy be refn.d !o a bfficho8.. hd&nc<l *.16 (Hed, l9?9). Fd rh. pffil sludy, since 30"i of

lh. EordMd mpl6 h.w donid HCOj_ etm[didin of,Frim ro rh. rlkllin. enE.
tnolf@ itm b. @mluded lh b.$ trh6sasondcd uler is n@ lbu d in 6c iudy rea



Pips Tilin.a! Di'3rm .rn denm $e pllMs ofspnial .heec i! rb. trlrq chonq monB g@loCical

uils. ilons . lin. of sclid q .los ! p.$ lin. (R.ji od Alz3b., l9e7: Donbio ,n l S.irana 1993)-

'nre posnion of rn .n.l)ri! dEt is pbned o. a PiD.r TrilinerDiaCnF can b. us.d lo matc l.nloliv.

MdBio .bcn 0r.fiigitr of lll. qr6 EFEI d by th. rlysn (Hqrn8 d al.,2017).The Eilind
dil8m 6nvdi. ly shds simil{iti6 dd dfiffi .rDrg Mls splcs, it., rh@ *iO linil!
qulni.s will r.nd lo plor loselhd as groups (Todd &d Mays, 200s).ln ihe pr.sr study lh. rsults of

s@hdial dd ol god le ft pl.i.d m PiF lr inqDi.sM (1914) lo .vlrut. wirlioc ir

n
(\)

*vk

r'tut :Ilrd t d.jrrbc6.dPiD.r'rrrairdrDl4nr.ndrr&.d.r.r Enql6.

IE PiF pld dilcru (Fis@ a) lgk dur 5o.Z of th. mpt6 pd within Ca'-Mer_{l-sornfidd

8d 3r% of rh. s.opl6 plor virhi, Cr"-Me"-HCOi trel4 Ngs6ri'g dE pltsa of todr p€m.n-n

md Ie,rporary h lnN in thc Brcmdw.tft of lb. lrudy aru (rahL s).Th. crle!ry Na'-K'€l -so.}

typ@ditr lt% of tli. smpl6. indicnins dE El.tiE l@ 6tar of cslciu md m'8n6im dd
El.tiwly high cmrat of sdiu 3Dgg.*i.g n.tal ondine dlugn b&e qcneg. (Pipq, I953).T&

n8e clso illubd. Oe d6ineo. oa alt lie .drlts oE al*.li<c!+M8>Nr+K), dd dros eidic

eim qc..ding*al &idic eiG (cl+soiHcor. Ar q@idtid of Fis@ 4 d.n6.st r.s $rds%

of 0E sples frll iD aei t€l@SBg ro scondry rl*ririry indidina rsm/irwe,o A.nogc
whioh G GDosi6l. lor snEollins lhc ohmisty of rhe Erchdwrta {Davis Md Deqidt 1966).while



rhose Liline under z.ne 9(lhc frixing zon.) $hpdse 30% ofrhe sroudsarer sa'rpls whcrcndc

caii.n arion pain exceeds 5o%.Suci lypes of Croudwarer c.n or bs idenrified as ion or

donindr (Todd and Mays 2005).

T,blc 5: (],$iliBtion or groundlatcr saDp,es brsed on Piper TrilinearDiag.rm

*bkc]&lcoi+Hcoi)dcdn6iq*d5.soEl)

tscoj cor sd c! i& (r@q dtus)i n e1eiub bi.dtu OF
(EboM ii,ni* 4e.dr 50%)

sol crsd oMg (FIIr4d turr dci@ chon& tle (no.

so. cl d N&x (diE)r s.diun chro,id. rF (id .ab.i* nkdi

Atud 20 % of fie sples plol in zo.. 6, indi@ina pmmdt hrtl€s etegory d qnibndcim
o on& gTe whdein .m-carbonde hrdnBs eeds 50 %, giving m indislim of ground*ard idn
etive EchEge zones vith shon Esidace linc (HomlN 1995). Th. Maining l5% otthc wples plol

in zone 7 having primary salinity (non{donale alkali) ex..€di4 50%, i.e, chmical prclEnies aF

dminaled by allGli6 od stuA .cid dd al$ indicaling that {E Na lwels ofthec gbmdwata smples

m lasely doninared by alkoli$iliBle wadrsins or ion qchmsc rc&ri.n (zu et ol., 2003; wm cl 01.,

2008).Bolh N0 a.d K * equrlly mmon in the poryhl,ritio grannic o016 tnat crop od ovd IarS. pan of

W er qurlity indd (WQI)

wQI is cdmonly usst for tne aeleclion and *alultion of mter pollutim md my be defhed as a

refletion oaenD.sne innuence ofdifleE l qualiry pametas on rhe ove*ll quzlity ofNatr (Hofron,

l96s)wQl is s yalublc and uniqusaiins to depiol the ovemll valer quliq atus in a sinele !em, whi.h

tunh{ helps in Lhe sel*tio. of appropiiar eade ccbniqne to dd the tu.cmed issu6 (Tyagi er al .

2013). Table 6 eives lhc Buls of wQlvalB.ire daia r.veals dDl coubdvala in rhc $ud! arca r:

exceue.t ro usuitable for &inling purpose. Of rhe total Smmd*ab smples, 459; of rhe rtlls shoB



ercellert warer qualily . i.e. weth ot Ct.ve Colony I and 2,Dhanhdit,coti Lr:.ij
Loserlachaunicre-2, Mlgnelc Obseoarory CanpN and Mawpar-t.Ttre $eI .t
Bhaiznshows Sood warer qualiry,while Sioundw $mples llom welh localed ar Loue.jr:
snd Madansdgneinare carcgoized uder poor yars quatily.Tne rmaining 159; of lir
Dhmkfieti'3, Oolfl-iik-2 d l, Lehauniere, Maxpar 2 sd Non8n)hsonsrsnd 2 e s
driitins puQose and requne piop€r wder tsearnenl befoE use.

Trble 6: WQI lor the study au

RFirr' 151s3

Hydlog.ochdidl inwsligation of Sfiillong Cfty shoh lnot nojority of chemical .odituos de well
wilhin rh. pemissible linib, exoepl foi mmrltim of dj$lred ircn. HCO,ra yd- d. Lhe
domirmr s,o mdsrionof ft. stodyre,.Tie prpn Trit.r*Di,Crd she br lrR r Mi\u oi
lltr* Dles of eler qi$ vdiable @.6tdioN of mjonm, ,mely Ca:' MCl (]t -SO.: . Car MS:'_
HCOr md Nal,K'- CISO42. Cmudwahf $e sirdy {a h4 smnrrary a&?rtuR ed prinary
saliniry,Scho.Ua indicd valus e losiriv. excpl for one *elt whjch shoNs bNr\.ha8e Eadia
(ol uHl*ilitu equilibriM} 30% of ihe soudwars smlles hale d6nin r Hco. c..cmralion
insnprision lo the alkaline .arrhs, i(li€linS bas. schuge+onm€d wler ro Dre\ ail in rhe sdy arc..
TlEwater Qnaliry hdex raling Evc.h rhat goudMrd oflhe yells eries nomerceltar rousnillble
for drin}jng purloses. Ovenll lhe Smudvata quatiry re silablc fd &jnlirC md domenic DurpN
dc.!t for fN wens due lo hiSh iron conlat.
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