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Editor's Column

The blast of knowledge at the universal hut due to scientific dynamics has without
doubt redefined the very concept of new Era. The main set-up of education especially higher
education-has become a subject of study and scrutiny for the scholars and practitioners who
have a hunger desire to face change and challenges. It is because we, the creature beings, are
brilliant with the faculty of option and aliberated will.

Unlike other type, we are not planned. We can make choices and use our free will to
act and get our objectives. Inequities in learning opportunities, quality of educational military
and level of learning success persist by gender, rural/town locality, ethnic backdrop, and
soci oeconomic status.

The quality of education and the aptitude to define and monitor this quality is absent
in most upward countries. The means and span of education continue to be fine and curbed to
past models of delivery, and the use of other channels continues to be informal and
subsidiary. The increase in quantitative and qualitative demand for education is not in step by

an raise in funds.

At this point in time, it is safe to situation that the split of views on the risk of change
is marvelous. We, the publishers of Research Genius E Journal, are very much eager to view
some aspect of these changes through academic article contributed by impressive scholar and
socia group. The nearby issue contains papers with decisive coming and scrutiny as well as
orderly argument and reflection on various theme of language, prose, information technology,
commerce and so on. We trust this will positively be helpful for the community who desire

transform.
Chief-Editor

Dr. Sudhir G. Joshi
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BLURUL AR el

Wotctollcdeua ol
R W FUR.
SLalot L ad Aos s1UA slA%, sl

£35 UNLE A W Wdlloll A2taly 8ol 8. €35 22l Yl Wdloll tad Y
UUR WIER AL 8l B. €35 5301, UMY ¥ 2alof stuulds Aed Aol Agwer B. Loy
Aol Hul, MOl el ¥ YR UR AdUSEL sUSlell A5 g5Sl scll u] [AAY B. Agtaly HI2
avlel Uas ASA Wdloll stotHictell goilell WA sl & Al ul s go, slolal 3
A o] YlA[Rcct % 52 B. €25 2aloll A2l W £ WHLE B doll AW WA 8. AUl
galoll Atay [AR00 AW uRl Ealell dtlRae(l [Aausll B, ugu avl Yl Uset sl USSR
daul du] aldetAl Aslal elrdal ojcttlHiell YA wudellr  WRBLEl  usdal,
A%, el Aotiollvlloll udUA USl AUl HolHell el yd ag B, welle
WALEll udell 15 Hl o Ralda ud) 3y wal 26 Hl Astoyudloll (Yosticls ud)
3% AL Eanl Gosarll awa 8.

UURW Al tetoall (QARo1 Yol usluctoll UgR UQL WRld AHIUS B, ol AA
bl RelcdAcllotl AFL2A BoUH eR2Alet WucltHl e s U Wl talogotl Ul JUHD
YslAal HI2 AHL aeu udlaidet scuMl el &dll.

dRcdla toegell scusll ual BA8at Hocllugaitoll Wy el ¢cdyd dAlds [oucl
sl (1876-1963) W olollcll acll. 2ol @lalotl SlaHl Aull 19 el cd (@Rl AcAMl Hstal
scll. AFsIHL WA-GAUR YeuHi dsal &cl. Ui AHoll Yausid alidlly wA ues ocdl. cte i
Aul 50 scdl awlR ay olitlly WA WU scll. 31 ML 1921 oll A% sLSloltstHl Sl
U@ AAAHT ABauA Al weter % AL ocll. AHl 3uZ, claltl 2Lell Uy scll. AlEl SURAR
Aul wUs GRA ecll. olledi ol Al u¥e ugl GARCle] Yol 53 &df. Aol 22 YAlY
1947 oll A% Aoll AFlA ey Ay urleoll seuHl aucll sdl.

1924 Hi 519™ef U(AAAA SASTUHL HUR) & BHI welogoll 00 U SlASatoll AU UL
Ul % A cvlctoll A5l RAQAA tautal AL dAHtH cdllal A aA A H2 51U sReRH(l
ass olly AR 1931 Hi sAUHL Holl U AU weer AL 26t UL, BHL UL UeDoll
ol AMA ototteretHi cll, 31 {l et 1931 YUl Wclloll WS YU sl wRUR) &d.
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bl A@Aell ueAl:-

1.

Sl ugl@ flarida (socllotr)

. Sl Aot A, 8882

. HReR dRRls

Ul allgRAA ot@3

. HlCllotl W) SELH WALE
. EclA2 GlLlAS™L

. 5LsL AUdH SLAASR

WA AURdoll Agelegall 0L, 3U, BAset, 56 AR UR AU 53 AU (Al At
dead As o AMA ctoll ol Ane 2aell 3Raud, arcdl20ell cdell wa e WAt
URSHA tllotH] AL s A e L.l (Aice) A gtaeHl ¥5106(l el 53l

1. A2l 2Rl SERAL 289\,

2.

3.

4.

290e{l Nl sl dJuHl 233
yauH 33|, d e wal BcA Al seR 84l

clRAHL UFE UglHl 3B ateofl 201el AW 289\,

5. 0L SIH/Ute] YlAREa sclal ded 3U3 sAR-"BHA wa cl@elet” AeA ¥ Ealell dtsicle]
ylds 8. u¥e seR-" Alld ual u" Aed ¥ taoll aldl, ol Ul AU ylds 8. »UR

AlAl setR-"stvul wA A2l " of Aed ¥ Eaell yaldq] ulds B.

6. tologoll clRA AR @R 1lof WS U5 "wAsell RAIAW” of WeA ¥ M otclloll WU
Ul wUalAe] YlA([Rccts] Ylds ©. Ul & 24 Aisl B % 24 scllsell [Eade] ylds 8. ul
US AR Uoll A0S el URel Aaunl vice] . ollvd t Yl Us L ol oAUl
ylds AHlel 8. A elRdoll llet s, otolRsle] sclcal, sl dal Acde] AU 52AA B,
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elda ARcloll bl :-

1.

2.

3.

Azl ccdHiol (3a3teet MEH ellully stHell 8. opxAdotl wl wRlolle] >R
SIUHL ¥l ocll IR AHE Wldloll UestalsA WA Hollad ARaw waooll L ogell Y[
531 ocll. Ul A kel HI2 A5 Wsdls UMA olotiaatHi Acl. Aol ull Assl 20 dlset
AU-(AARBU ULl 14 YALS 1947 oll A% (ARN Al el

iRl AL SUc L A ey A3y sl BHL URcoll dAHIH cdll wal Al
yellal st olal A |2 &lst ¥$13A scll.

tely (R0 Al MESA. 5l Ugl BUSL U, Wl Gur 3U3|, A d3¥E ual BdeA A3
dlA seR aa

tolorl 3 2elal Al se@ A sAs{l Aol gl dRA uFe UstHl Slcll ASA,

o182 sl teloy ot s

talogoll atyoll olollcll 2 YAE 1947 oll A% GlUREQL UGUHL % scUMl vl Uldd
BAUSRALA oldA ARtaly Y sl Aoldl sxa 2 sAl ¥, " well sl wad ] 3
ARl ey AT seR, UFE 5AR Wal AR cladl 56 Vlal WS UMW HLUell ARl ALS
Ugloll (ARO1 &3, u¥e Ugloll HeaAHl ARwloll ylds @l Us 6. AUsell (38t W0l
ARl Ul Rle el URall Usoll o 284

Usoll cAlM AFE Ugloll uSloue Becll 284
tolego] MU 3:2 oll 9JRNR AlE-usloues 289"

AR doll YUH 3R taldEsl slRsH :-

L selsH 154 AR 1947 ol A% AR Ud FlsRAA o183 A Sdaude wd
QoAuusHl ARy ddpAcllal sl 2Aolef 0L A (Bde] dldlcRy UdlAG &d. wslaHl
Nutol EWR] el &l Neolloll YWHL GEIUR AL USUL 3, “Bow VE (R0 AAH 53
8. weedeatoll (AU (Beoll dilAM (@R clSUAU HBo2 Aot s1%R &cll. UMY sllsHaA
RUE ([Gestotl dla Mscll BHl Aultiofioll UQL GeAW ScllHl el &cl.
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A2l gslacloll [Nl -

Agealogo] HU 3:2 YHIRHL 8ld KA Aed ¥ usloud Fecll (1 g2) sl Aoudl eél
(1.5 g2) cole Al A,

SlAEL Yool oy WIElel Slal A, A dal 9 B2l ulld WsRHL % oloilcll
AsA.

ALy $% RUR Rl 3U sEHR Rl GUR Sl KA.

AR Leloll AFE 5ER AR 24 stUlaly] Us waxoll ool ol &g HSA. Aed ¥ Aol
U AU gl AU Usell calld A¥E Ugloll UBlUE B2l WA dal AUsell 0L ARA
aleoll seR 8l S,

A ol gslaal HIg di3g Awd. 58 (ARl calsa Gutst WA Al 2udl a3 B.

A2l B tAletHl utellell olotdl.:-

VUGN A2 telos W AUURLL Aol ulet, ollel el lotoll YlAS UMt B.

Agteral olRaAydl A oflast oluell Aol d3l WA wa s Ewal A A sscdl
S\ e,

Al AMSEH w9 Sl A,

Wl el A2 relgoll Rl oty 3 Aotlll ay QuSA g5l st A8l

AL ¥ URS A A tely gA sclloll Ml ollgA & AH AW

Rclledl opuni Argrarryr eRal oA 2% B ol Aottell A S wULAL 8l URS A B.

A tclwal oflost 5l tolos U W%y el UR 51l asta o1&l

A telogall Gullol duleldl eqell 53l asta otel.

Azl GUR Sl URL UslRe] culgl cull astad «i8l.

A2 tclowell Guallol Atrleteoll wedl ¥ Haa aiscl 12 uss ¥ o8l

AWRURAR, AR ol Fon AUSReL AL ceslel dgell Al URAREIHL ey An UR
Blsclldl A R 3AI 5EAR HIAUl dR$ AUAUHL WA, WO SR ¥ S6IRUL £50l 5l
Udcll 2ot GURYL talos Ycll AoHlot A& WA Acuul uad.

ool gREL Yds wHlot Al AR wssal dxes wellHl ussal o «i8l.

Al YA ¥ ARslAs wal NAge YRAINA 18 %olcl sl ¥ WllRRsoll olad
Aty wHlol UR 38l Ealloll GEA Aol SRR tRUAHl AE Weld(l A Aoll AslA 52
S\,
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URSR GSR UBA YUoll BofAR Lol Uslol 5 o AN W[ 51810 Sl A Rcu 81
sl ¥ el wsl wull si8lA ss1cll st A8l

A2 ecloge] WUHLel 50tRal AR €5 wal AQ aX Yol Jeoll Ut gesralell ual
Rl .
el cdarlclloll / gstacsll d -

Aty oflost oelll AU A3l WA Al U Eultd A R 5l A5,

182 SHIRA, US| 5AZNN UR ey gRsiclclloll yal 8. @l £ cflalr, 0t ¥
S8 UGl UsRell scltMlotoll st Raua Yalleadl yaulrd Yol [Qa@d sstccisll 224

el el [QRYds aAue A LA oA GArRA A,

oo AURISRL Aol WAReRlell UA ool aousalell yal sl dl ol (321 ool
Ay Al S S

ol AR LSl AN6AA €5 URYUL ¥ :3ull, WALl ¥ Uslotall WAL GLOLHL YR
olollclal g5l @A AR 3UI 5cRell U €Sall BS gRell Sl UR @ A 3l dlsadl
S\ e,

talo glalcd UR Al2Lslal wlSl ealladl slat Al 333l uQd GuR Aldcl SSA. %l Al
galadl el Al 3U3l ug welHl wHRl oy Aed 3 WA Aotell stoll oy dRs o
Lol S\,

Rclloll Aol ot el sldladl flat wal Yd-uBu e sla Al 3u3l saR yd
dAR% AH% %l GlR-e(Aal (Bl sl Al 3U3| 5ER Gl RS % Sl 5.

dscllotl Hau uR Auvtclloll sl dl dxoll MRl ey €5 UR Aaall dsciiell wenell
Elaled UR BUR dR§ AU A asia d Ia A

S1E5 URL AROUHL etosoll GURAIL YAHL ¥ MR S0l USEL d3l¥ A HSA A8l

Hle? oUsl UR o RAWA dlA dl AULWell olladdell HEd GUOHL, A%s  Ild
AAURA €idl UR ¥ A dNsadl.

tclogal ARUU ¥ URSHL A8 clloll lal Al 258loll wHall oy, %l Wol teloll
sl 8l dl telosell Heal(elg ol Bl A beler Al

28el, clgol 3 WAl Ball 5l URL cllgol UR GUR ¥ Loy olloyHl e sscll of
sl A ULl AUURY B,

UL BRoUell Baietatl UsEL ot dolcll 2sl, Al BRBleetoll ci of UL Sl AH
530 dl die{lR 9Jell el B,
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> S8 UQL WEl ¥ Yol R (BRouell Rsclortl get ofl Utz 5 dl Ut Jall
ool 8.

2R AUSIA UR AR kel gRslclclloll QAMIASIR -

ellRdell U, Guriguld

A%Usll AXAULA, GURASAUEA

AR cloll AAAA % Bl sl

aAsl Yot el Yulel HSOloll AU,

AsUGL-AXAAALA 3312|852

Aol [Qutet [Qulet URME ARNA-31242] ANA

3o 2R Y2, Aol ([AQuioieitoll 2UsA-31421 s,

ARttt AR A, Ul adl AUeAAA Hu sul20[RAL

> 518 (A2ell Helaelldladl ke AR gl WA HeAUSIHL Yl 5l slal uR sHR(l

ol AR teler A Sl ol B A el el & A A AR el g5l 184,
Avg taal Al -

> tologoll WRAERL Wl WARASR culd WAl el URSHL Acl UHl (@3lael 12 uar a0
Sl AR @l 8% dlA A €35 UsAN taell UA B AU el Alctlotoll YalHi Glell
¥ WA,

> UlAclls (Bal Ul URS 23 Ui USAL RAXRUUY UR ol GdACA B, Al UHA teloal 21
Aol Al AU B WA AR YUYW URL telofal UAH 53 & dll €2 Ui ASSell AHAR
AU SlsaltHl A B, UL dAHM lloldl A cllodcd AL €2l B ¥ =t AUl olloid B,
galotl A2 el wdel uRddall -

1. 1906 :- 7 Hl 212 1906 oll A% URYL wollet As (Aot W) seASUHL s5lclclHl
el ocll. B s SlAslcll sdUHL AA V. URles YALE 61D telosoll (3AEetotl YBLAL Bt
scll. Aulloll Wl ol Holojellclloll Yol 3 Y0Ul AN ololldd el AR uglAl
dld, Ylow uat dlat 20tell @A udulell olottatzll scl. Al Ul v wd @sidcl
s scll. Aol Yloll udl uR aleoll waR di HWdRM dv] od el olAell cllcdl udl uR
YR Aol ollogoll Agoll wglABM uFe 0L ocll. ¥ ARAA Aot AUrllaR ot e,
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2. 1907 :- 1907Hl URUML AsH sl wUA AMell WA Yerdall decls silAsRlA bR
w2olléell Boeralglold AUARR SIPAHL g5t &l

3. 1917:- 8H3ce(l AN €124l SN, Woll AUz A AsHIRA [Add U AWdet WiElAot
gRaat g51cA scll. Ul LMl UiA AlA seRe{l, AR dlal scRe{l vusl udall edl. BHi
stell R8s GURell A Y[Aotl Bs 5. WHQ olarHi sell ollogoll wWiscdl AHy Al AR
UFE SARML ocll. MRl oltey (AS1RL Bell 5L 5EAHR &l

4. 1921:- At el 51U 5Pl U2 e Aot B 1921 Ui Aoellsl (lse] [Qesauasl)
U gRstcll ocll. AUl Uiy Yol As Yad As BS| slotlcll sl el dAiYal Wl s
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Axi AWell Gur ude ug, A dlal ugl el Al lA clled UGl (5ER) ol Wl el (@0 ol
YRAM Ul UlAERe 53 & Bl dA AQ2A UugHl AU ecll. oLl wl (RN HygR
s &cll.

5. 1931 :- L oy ellRclla A2 Aolle] UM Rs UL od. A3oU tara uugll Al
telogoll 3UML WUollaal HIE AS Ycladl UAR SAU &cll. HL AW 2QL 00 & % w%yall
AHAHL BRouni B.

6. 1947 - 22 YCUS 1947 oll A% GURRRAMA Aal elRcdlal AFlaA teesell JUHL WUsilc
&cll. $5cl AHL AULAAL UL €U UM A soll U U EWISCUHL W] B.
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“NRA AURA Hélot”
“569 olall (AR Sl Blat 81 &, 589 otall M@ 5l et st &;
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History of Modern Banking
Prof. Bhavin Shah

Head Of The Department in Commerce
Gujarat Arts & Commerce College, Ellisbridge, Ahmedabad

Banking in old times was not the tightly monitorad tightly regulated business that
it is today. Instead, earlier banking was compjetlfree market operation. Any
entrepreneur could enter and exit the banking legsirwithout any restriction or
licenseslin this article, we will trace the evolution of barking i.e. how banking
changed to be the highly regulated business tiatoday

Goldsmiths to Moneylenders

The banking profession, in the strictest sensehefword, was first carried on by
goldsmiths in medieval Europe. Since, it was theilmss of the goldsmith to deal
with valuable commodities the goldsmith would busiiong vaults to protect their
inventory from theft. The residents of the town teahto rent the goldsmiths secure
vault in order to keep their money safe. The goitsntherefore started taking
deposits and this was in a way the birth of modbemking.

Over a period of time, the goldsmiths realized ttinet deposits are usually far in
excess of the withdrawals. This meant that if 106 goins were deposited with the
goldsmith, statistically only 10 of them would beathwirawn at any given time.
Therefore, the goldsmiths started lending out tlomey that they had held on deposit
even though it did not belong to them! This washth of the second major function
of modern banking i.e. lending money.

Taking deposits and making loans together changednature of the goldsmith’s
business to money lending. Over a period of tinhés tvould further evolve and
become banking.

Unregulated Era

The modern era saw money lending transform intokingn Taking deposits and
making loans out of deposits was now the usualnegsi of institutions now called
banks. Also, the depositors did not have to pageatd the banker to safeguard their
gold in his secure vault. Instead they receivedpmsation in the form of interest to
park their excess gold with the bankers.

JUNE-2017, 10 VOLUME-2, ISSUE-3
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This was the era of unregulated banks. Bankinghduthis era was entrepreneurial in
nature. Therefore, anyone who wanted to could get bank and enter the business.
There were no licenses required and there was guat®n. This era continued till
the 1600’s. By then banking had become big busiardssome of the famous bankers
like the Medici family and the Rothschild family meeconsidered to be more powerful
than kings!

Issuance of Private Bank Notes

As banking evolved over time, people realized tteatying large amounts of gold
over long distances was unsafe as well as incoawenilrhe radius of trade and
commerce began to spread far and wide and carnyiogey over long distances
became necessary. This was the birth of bank netesate Banks would issue private
bank notes. The notes were nothing but a receipgdtd that had been deposited at
the bank and could be withdrawn if the receipt \wessented. Some of these notes
were bearer notes i.e. the gold would be paidmutitoever brought in the note to the
bank. This was the beginning of what we today redeas fiat money!

At one point in time, there were over 30,000 déf#rtypes of private bank notes in
circulation in the United States. Needless to dagt tthis created tremendous
confusion and as a result special books had to uidished. These books would
specify the authenticity and the value of differeank notes and how safe was it to
accept such notes as payments.

Emergence of Central Banks

The era of unregulated banking can also be coresidir be the era of unscrupulous
banking. Many fly-by-night banks came into existerduring this period. Some of
these banks were called “wildcat banks” and thegdéd entire towns and cities of
their savings. In order to bring an order to thsas and prevent the honest banks
from losing business, central banks came into enxcs.

Central banks were banks created by special chayténe government. They would
act as a banker to the government. Also, they wdeldesponsible for the proper
functioning of the other banks within their domalirhis is when licenses became a
requirement for banking business. However, Cemiaaks are largely a 20th Century
phenomenon. Many countries did not have a CentaakBill the late 1890’s. Many
critics believed that Central Banking was one daf tenets of socialism and that
somehow the markets must always be free. Howewarir@l Banks are omnipresent
in the modern world. It is downright impossiblefiod a country without a central
bank today.
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Fractional Reserve Banking

Another important development in the modern bankaygtem is the fractional
reserve system. This means that bankers only rmekéeep a fraction of the funds on
deposit. Therefore, if a bank receives $100 as siepbneeds to maintain, let's say
$10 as deposit and the rest can be used for lendlimg $10 amount is set by the
Central Bank and periodically varied to increasd decrease the money supply as
required.

Earlier, a certain amount of gold had to be heldleposit. However, nowadays bank
notes themselves form the reserves based on whoch bank notes are issued. Some
banks have excess reserves whereas others aremeiinctheir reserves. As a result

of this, reserves are traded in interbank markéisse markets will be explained later

in this module.

Therefore, the banking business has undergone miclsns changes in the course of
time. The basic nature of the business has drégtdenged from safekeeping to full
reserve money lending to the modern day fracticesgrve banking.
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Will the GST (Goods and Services Tax) be the Game-
Changer for the Indian Economy?

- Dr. Rajeshkumar A. Shrimali
Assistant Professor
Shree H.S.Shah College of Commevimzlasa

All Hail the Game-Changing GST

On July 1, 2017, the Indian Government brought &ydvthe GST (Goods and
Services Tax) for implementation on a nationwidsidarhis tax, which had to be
passed through parliament with a constitutional radngent has been much
celebrated and hyped for its game changing ategut

This can be seen in the government went to thenextelikening it to a second
independence which can be seen in the way the &axrolled out in the Central
Hall of Parliament at the stroke of midnight.

While the “optics” and the “symbolism” might veryell be intended to score
political points, there is no gainsaying the fdwttthe GST, if implemented and
monitored in addition to being accepted by the amatidoes indeed have the
potential to be a game changer for the Indian Ecgno

Indeed, many economists have predicted that it avéetd to a 2% increase in
GDP (Gross Domestic Product) in addition to widgnithe tax net thereby
bringing in Millions of Small Traders and Businessgpons who were hitherto out
of the taxpayer bracket and in the process, incrgdke tax revenues.

What is the GST and what it seeks to remedy?

So, what exactly is the GST and why has it beefethddy many including the
principal opposition who were earlier the partypower and had first mooted the
tax reform?

To understand what GST is, we must first analyeesituation that was prevalent
until now and for this, let us delve into some reakld impacts. If you have ever
traveled by a National Highway or even a State Way you might have noticed
a long queue of trucks and other heavy vehiclesicgy goods at the state borders
waiting for the government officials to scrutinitee paperwork that they have and
to let them into the state.
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This is because earlier, each state had taxes absgnd services that varied from
region to region and from state to state and heaicthe state borders, the taxes
had to be adjusted accordingly for such goods whigne being transported
interstate.

Needless to say, this process while time-consumaimg) encouraging corruption
also had the effect of deterring improvements igidtics and transport as
businesses would not have to factor in delays oot of the waiting at the state
borders into their costs of business.

Indeed, if you ask any businessperson who hasseldrgoods in multiple states,
they would recount horror stories about how theiods had to wait for a day or
more (in some cases, two full days) for the rati@gation of the taxes between
states.

Also, with differential taxation, manufacturers hadncur substantial costs for the
reasons above and this meant that they were mésdy lito disperse their
operations instead of manufacturing their productost effective locations.

Lastly, it is a known fact that corruption was ranp due to this differential
taxation which led to heartburn for the businesses.

How Does the GST Help?

The GST, by ensuring a uniform and nationwide tax rate for each category of
products (we will return to this aspect later) and goods and services have done
away with the need for differential taxation between states as well removed the
need for delays and other costs of business (off the books). In addition, it ensures
that goods and services are taxed at each stéye obtue chain, and the final price
would reflect most of these savings thereby bengfithe end user or the
consumer.

Further, the GST by ensuring that small business®k all businesses for that
matter enter the taxpayer base would increase thmber of taxpayers
exponentially thereby increasing the tax revenoeshie governments.

Moreover, the GST would enable goods to be manufadtanywhere meaning
that businesses can move their plants to costieféetocations and transport the
products nationwide thereby benefiting them (agamwill revisit this point).

Lastly, the GST would also eliminate corruption d@abst the businesses since
they can save on this expense.
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Some Concerns

Having said that, there are some shortcomings ®fGBT. As mentioned in the
previous section, first, the fact that there is@NE tax rate or tax slab for all
goods and services, and instead, there are vaniabes for each category has been
cited as a shortcoming with some critics even gpyimat it would make a
“mockery” of the whole process since one set of glexities have been replaced
by another set of complexities.

In addition, with a uniform tax for each producttioawide, the states that
consume more would benefit than the states thalygemore as the former would
benefit from lower prices without sharing the buraé the costs incurred.

To explain, suppose a particular state producdle ldut consumes more, the
consumers in that state benefit from a single tdélout having to bear the costs of
contributing to the manufacture of that good ovier.

Third, while the Act provides for the states losmg thus to be compensated, it is
not yet clear as to how this would work out sayewa months or years down the
line.

Wait for the Impact

Indeed, the last point is the most important asdlege early days for the GST and
much would depend on how well it is implemented anaonitored as well as
regulated.

In addition, much would also depend on the williegs of the traders and
businesspersons in contributing to the succedsechdt.

To conclude, GST can indeed be the game changer for the Indian
Economy if it is implemented and accepted rationally and
thoughtfully.

JUNE-2017, 15 VOLUME-2, ISSUE-3



[ http://www.hsccresearchejournal.org/ ISSN 2456-1002 ]

Improve Communication Skills of an Individual

Parvani R. Sharma
Shri M.B.PATEL SCIENCE COLLEGE, ANAND

An individual might have an extremely pleasing pesdity, in depth knowledge
of the subject, a good and a very strong netwotkifolne doesn’t have effective
communication skills, he fails to prove his worthdahis charm and talent go
simply unnoticed. A person without effective comnmation skills will never be

able to carve his niche in this fierce competitivar|d.

Not every individual is born with good communicatiskills; it is inherited in due
course of time as the individual passes through waBous stages of life.
Communication skill is an art which has to be maste¢o make one’s presence
feel, stand apart from the crowd and emerge a®agteader in all facets of life.

Let us find out some easy steps which an individuatan follow to improve
communication skills.

= There is no magic stick which can improve the comication skills of an
individual in a day or two. One has to follow thveot Ps to improve one’s
communication skillsThe two Ps are Practice and PatienceOne has to
be extremely patient and practice a lot to impreeenmunication skills.
Interact with your friends, relatives, colleagusshauch as you can and also
try to gain from them in the discipline of acceftlency, pronunciation as
well as new words. If you come across any word whusaning you are not
aware of, don’t ignore, always find out its meanargl whenever you speak
the next time, try to use the new learnt word.

« Whenever a thought comes to your mind, always do romework well in
advance before communicatir@arefully prepare a content by choosing
appropriate, sensible and relevant words Avoid using extremely
complicated words in the content. Try to make tloatent as crisp as
possible. Unorganized and haphazard thoughts alwdgad to
misunderstandings and confusions. Don't ignore élierminutest detail as
guestions can pop up anytime from the listeneds.si

« The pitch and tone should be taken good care of wikiinteracting. Don’t
stammer or chew half of the words while speakingedk clearly and
properly in a tone audible to all the listenergrethose sitting at the back.
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= Don't stretch any conversation, presentation or mdaeng too long as it
tends to become monotonouand the message never reaches the brains of
the listeners, and hence resulting in an ineffecbemmunication. Crack
some jokes, funny quotations, one liners, discissitathe day’s weather,
and use warm greetings and compliments to captitreeinterest of the
participants. Tea break or a snack break must tledad to break the ice
among the listeners and make the communicationeistiag and healthy.

= In any communication, it is very important to urgtand the recipient.
Remember the listeners are also an active patieotommunication. One
must understand the mood, educational backgrountyral back ground,
thought process, religion background of the listerefore addressing. It is
must to do &YC (Know your customer) check before proceeding with
the communication.

= Never communicate in a noisy backgrounds noise acts a barrier to an
effective communication. Busy streets, honkingfitafovercrowded buses
and trains, market places, construction siteswagil stations should be
avoided as the devil called “NOISE” overpowers trgyinal content and
thus distorts the message and information nevehe=sain its desired form.
In case of an urgent message, rely on text messiagen verbal mode of
communication.

» Always cross check with the receivewhether he has downloaded the
message in the correct form or not? Also ask questirom the receivers in
between the conversation to reconfirm whether gneyattentive or simply
lost in their own dream world. While sharing anytaxt number, email id,
bank account details or any other important infaroma always recheck
with the recipient. At the end, do clear the doub#sy of the listeners.

« Don’t always depend on verbal communication at wplkce. After any
verbal communication with the fellow workers, makea habit to send the
minutes of the meeting or the important points tigio e mail marking a cc
to all the participants. Always depend on plannerganizers and jot down
the important points against the date set as tlaallide to complete a
particular task. During presentations, the addeegsast use whiteboards,
papers and the participants also must carry a adtepavoid forgetting any
point.

« The listeners after receiving the message must gige their valuable
feedback whether they have received the correotnmdtion or not. Before
leaving; the listeners must clear all their douésl must respond to the
sender to make the communication effective. Negavé the meeting with

JUNE-2017, 17 VOLUME-2, ISSUE-3



[ http://www.hsccresearchejournal.org/ ISSN 2456-1002 ]

gueries in your head, always clear them with theakpr. The question
answer session must come at the end of the conwerséhe listener should
not jump in between the conversation with questi@ss it leads to
misunderstandings and conflicts.

« Last but not the least the sender must make aca@yact with the recipient
for the desired impact. The speaker has to be eenfident and ought to
show positive body movement and attitude for theremd flow of
information between the two parties.

Remember effective communication is a necessitpday’s challenging scenario

and the above tips definitely go a long way in ioypng one’s communication
skills.
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Review of different approaches of Bioremediation of chromium: a very important heavy
metal pollutant of soil and water

| shita Patel* Manisha Desai?
1 Ph. D. scholar, J.J.T. University, Rajasthan

“?Head. Department of Botany, Bhavan's Sheth R Ae@elbf Science, Ahmedabad

Abstract:

Now a days, chromium is extensively used in indestrof leather tanning, stainless-steel, chemictded

preservatives etc. Other important sources of chmonare mine tailing, fertilizers, pesticides aminaal manures
through which it is mixed in soil and undergroursdveell as river streams and pollute them and posetdhreat to
society. Dispersed literature is harnessed to sscdly review the major sources, latent hazans different
effective bioremediation strategies for hexavatdmomium found in contaminated soil and water. Binediation
involves bioabsorption and biodegradation of chrtomiwhich is governed by different microbes and fgamhich

involves absorption of chromium element by the aigia without any usage in its metabolism or metiakdt in to

simpler non —toxic form at the polluted areas reslin cleaning up chromium contaminated sitessé@rearticle
focuses different strategies of bioremediationr@noval of chromium from soil, water, industrial stein detail.

Key words: Bioabsorption, Biodegradation, Hexamachromium, microbes

1. Existence of chromium in environment

Chromium can be present in oxidation states ofo+26 but primary oxidation states are
two, hexavalent (Cr VI) and trivalent (Cr 1ll). Ry, Cr(VI) is found as chromate (CrO4 2-),
although it is usually in equilibrium with otherrfos like dichromate in pH dependent manner,
and is more soluble and mobile than Cr(lll). Tivdland hevavalent chromium are extremely
different in their properties like physicochemigabperties and biological properties. Cr(VI) is
extremely water soluble than Cr(lll) and mobilghe environment. Cr(VI) is highly mobile than
Cr(lll) and very hard to remove from water. In adui Cr(VI) is highly toxic ({J 100 times),
mutagenic (J 1000 times), carcinogenic and teratogenic thahllCr(Saranraj P. and Sugitha
D., 2013) The EPA declares Cr(VI) as a potent cagen if inhaled by humans, but the other
state Cr(lll) is not a carcinogen rather requinedrace amount for cellular metbolism And thus
chromium (VI) can be converted in to less toxioniowhich is Cr(lll). [Rita Evelyne. J, 2014]
The United States Environmental Protection Agené$ EPA) has recognized Cr(VI) as one of
the 17 chemicals posing the greatest threat to hemidSEPA, 2010]. The chief dangerous
toxic metals of concern for India are lead, mercetyomium, cadmium, copper and aluminum
which remain in soil and present potential threasaciety. Data reveals that chromium is the
sixth most abundant toxic heavy metal on earthlshbkich is recalcitrant and resistant to
oxidation [PIB, 2011].

All parts of the environment air, water and sadntain chromium at certain extant.
Reported natural concentration of chromium in saihges from 10 to 50 mg/ kg , in fresh water,
it ranges from 0.1 to 11i7g /L, and at seawater it is estimated from 0.8a@g/ L. Significant
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variation in Cr concentration has been reportedhim atmosphere which is from 5.0%°L0
1.2x10°ug/m? in air samples.[ATSDR,2009]

There are considerable amount of these heavy mataldibrated in environment by
humans (Table.2.1)

Various industries like chromite are processingusides, fertilizer and chemical
industries, sewage plants from industrial and essidl sources dispatched significant amount of
Cr. Annually in India, tanning industries libratesughly 2000-32,000 tons of elemental Cr in
the environment. Ranipet at Tamil Nadu like areasspss high number of tanneries which is yet
expanding and actively involved in chrome tanning éhus become “Critically polluted area”.
Investigation reveals high concentration of chramim wells and ground water at nearby areas
of such industries leading them to be taken indos@eration for bioremediation which was
recommended by NEERIL[Tamil Nadu pollution contimard, 2010]. Another example of
highly chromium polluted site is Sukinda Chromital®y of Orissa which contains 95% of
India’s Chromite ore. Here, approx. 30-40 thousppih of Cr (VI) after leaching, librated into
the ground water regime and significanly pollute ¢iiound water. [Rathoet al, 2014]

S.No | Heavy Source
metal
1. Lead Present i petro — based materials and many other manufacturing
amenities

]

Chronmum | buili-up operations together with chrome plating, petroleum refining,
leather, tanning, wood preserving. textile manufacturing and pulp
processing. It exists in both hexavalent and mvalent forms.

3. Zine Widely used in mdustry to make pamt. rubber. dye, wood preservatives
and ointments and electroplating industries.
4. Nickel Galvamized. paint and powder batteries processing units.

Navneet Joshi (2003)

Table.2.1: Sources of heavy metals
2. Various effects of chromium

Heavy metal like chromium became popular pollutdné to its hazardous effects on
humans and animals which is due to its mutageméctsf on cells which can result in cancer like
diseases. Extensive research on this area revealednogenicity and teratogenicity of
chromium in mammals. Investigation at sites hawvigh pollution of chromium contamination
in ground water and potable water resulted in mhagalth issues and even in some cases death
of peoples exposed to it. The major health issnekide asthma, tuberculosis, gastrointestinal
bleeding, infertility, birth defects and lung can@tc. [Das A. and Mishra S., 2010] Different
forms of chromium are recognized to origin lung@am cancer of nasal cavity, sinus, stomach
and larynx. The chronic ulcer having typical leswnich is not easily heal, peptic ulcer and skin
discoloration are commonly found within the populat habitat at surrounding area of Cr
polluted sites. (Rathorat el, 2014) Not only chromium other heavy metals dse aarmful in
different aspects if tremendously penetrated irdfoeain. (Table.2.2)
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5.No | Heavy Effects
metal
1. Chromum | Irritant. sickness and nausea, carcinogen. low level exposure can writate

the sk and cause ulceration. Long term exposure can cause kidney and
liver damage. and damage too circulatory and nerve tissue.

Zine Nausea and vomiting. Zinc combines with other elements to form zinc
compounds; common zinc compounds found at hazardous waste sites

includes zinc chloride, zine oxide, zinc sulphate, zinc phosphate, zinc
cyanide and zine sulfide
3. Lead Damage to nervous system, circulatory system, blood forming system
reproductive system. gastrointestmal tract and kidney. Lead 15 known
for its harmful effect on the living world., enters the organism by
mnhaling swallowing. or inclusion through the skin The greatest hazard
from lead comes from its leaning to accumulate m the human organism
The central nervous svstem is most insightfil to the effects of lead.
4. Nickel Short — term overexposure to nickel 15 known to cause any health
problems, but long-term exposure can cause decreased body weight.
heart and liver damage and skin wrtation. The EPA does not cumrently
regulate nickel levels i drinking water.
MNavneet Joshi (2003)
Table 2.2 Harmful effects of various heavy metals

Not only animals, plants are also adversely affedig chromium absorption though
plants require metal ions for their growth and rbetism, high concentration of metals is toxic
for them. Former investigations proved that chramiis significantly affect the growth and
development of plants as they are immobile orgasisimd thus come in direct contact with
contaminated soil and water.[ Sharma et al.,200&n&er et al.,2005] As other live forms,
plants are also having defense mechanism whichsfoan such toxic heavy metals in to
physiologically reasonable forms. Abnormally higbhncentration of metals, accumulated in
plants and results in synthesis of reactive oxygspecies, free radicals, damaging
macromolecules like lipids, proteins and nuclei@daabnormal carbohydrate metabolism and
mitochondrial respiration [Labra et al.,2006; Pratal., 2005] More prominent adverse effects
were reported on plants parts like roots and olgrawth as roots come in direct contact they
be the site of accumulation of chromium and dukvo rate of transfer of metals to the leaves
their growth become stunted and root hair developralso become impaired. Such effects were
reported by Polti et al. (2011) on plants of ZeaysnaNot only roots, other parts of plant
seedlings raised in presence of Cr (VI) were shdeteriorative effects like decrease in leaf size
and pigmentation (Cervantes et al., 2001, Polalgt2011) There was significant decrease in
lengths of leaf, root as well as stem have beenesstully reported along with it total biomass
of Cr treated plants was decreased considerabhy #6 to 80% accordance with time. Shanker
et al. (2005) anticipated a double system to ehieidhe deterioration in root growth, plant
height and decrement in size of vascular systeia wdlich resulted in lower nutrients and water
transport to the plants parts as well as Cr tramspod accumulation alters leaf cellular
metabolism. The mode of Cr uptake, trasport andiractation by plants has been derived by
numerous investigators (Mishet al, 1995; Zayed et al.,, 1998; Vandecasteele et2806;

]
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Mandiwana et al., 2007; Gheju et al., 2009). Ddfdrforms of chromium have different uptake
mechanisms, Cr(VI) uptake is depended on metalemiergy where as Cr(lll) uptake is not.
After uptake, metal accumulation and tranlocatimside the plants depends on oxidation state of
metal i.e. accumulation rate of Cr (VI) is highkam Cr (Ill). (Zayed et al., 1998) The highest
accumulation of Cr has been reported in roots fwdmch it is translocated to the aerial parts by
xylem in which again traslocation rate of Cr(VI) sgher than Cr(lll), seemingly due to
electrostatic interaction of Cr(VI) is higher wilessel walls (Cervantes al.,2001).

Majority of heavy metals are toxic for the microangsms and act as antimicrobial agents
i.e. both antibacterial and antifungal agents dfettmicro flora of Cr containing soil. In spite
of having toxic effects on microbes, the varioupomts have been there which show that
microorganisms become resistant to metals preséhé aite of their existence and even utilized
for their removal from metal polluted areas. (Jimale 2011; Asha et al., 2013) Microorganisms
and plants are habitually used for the removalez\ly metals. The technology involves use of
microorganism and living beings like plants is kmoas bioremediation whose considerable
significance has been reported to cleaning up npetiited soil, surface as well as ground water
and sediments. Bioremediation is a natural probesause some of the metals are useful for the
metabolism in minute quantity and thus taken upobyanisms naturally which leads in to
reduction of the accumulated metals from the comtated areas.(Girma G., 2015) An
additional report of Jin et al.,(2011) depictedttihgodiversity has important role in such
remediation via microorganisms and for that biokmlity can be improved by incorporating
organic nutrients, biosolids and compost like Rgytincreasing components within soil.

3. Introduction of remediation techniques for heavytahpollution:

Today, the discharge of contaminants by human iiesvhas increased tremendously over
former few decades. Indeed, before several yeansisratter fast development of industries, due
to sudden rise in industrial pollution, now he e&hind the remedy of it and as pollutants level
became so great that it certainly overwhelmed el§deaning by great accumulation within
environment and thus the need of development ofedimtion techniques have been arisen.
(Thassitou and Arvanitoyannis, 2001) Soil and waiaiutions freshly gathering considerable
attraction and so as their rectifying techniquesctviincludes use of bioremediation as well as
other techniques which can effectively minimizedrabus effects of pollutants (EPA, 2003).

One of the major pollutants is heavy metals. Asl $83i Sharm and Rehman (2009) heavy
metals are metals bearing position from period 3 to periodic table and atomic number 22 to
92. Many researchers like Costa and Duta (2001)yzeéh and found that copper, lead,
chromium, mercury and cadmium heavy metals arenpbi@zardous pollutants of soil and water
whose accretion leads to serious damages in agneubnd food quality. The concept of
biomagnifications also has been came in lime |y to bioaccumulation of such heavy metals
in food leads in to their entry in food chain whidirectly affects plants, animals including
humans adversely. Main routes of entry of theseahpmillutants in human body are ingestion
and inhalation from which ingestion is the main ¢@esta and Duta, 2001).

There are various methods reviewed over here éatitrg heavy metal contaminated ground

water and soil.

JUNE-2017, 28 VOLUME-2, ISSUE-3



[ http://www.hsccresearchejournal.org/ ISSN 2456-1002 ]

Techniques for removal of heavy metals from wated éand are classified in three major
categories:

1.
2. Physico-chemical treatment technologies
3.

1. Chemical treatment technologies:

2.

Chemical treatment technologies
Biological/biochemical/ biosorptive treatment teolugies

This technology is more applicable and be the blesice for treating contaminated
groundwater, where contaminants are dispersed yleefdw the surface of the land and
other remediation techniques are hard to applye deemicals are used to decrease the
toxicity of metals by transforming them in nontostates. ( Evanko and Dzombak, 1997)
The most common method of this category is redoct@hromium reduction by barium
sulphite gaseous sulphurdioxide, sodium sulfitejlsm metabisulphite, ferrous sulphate,
lime and limestone for reduction of Cr (VI) to GF(lwas successfully reviewed by
researchers like Katet al. (1991) and Jacobex al. (2001) Other important categories
are chemical flushing andsitu chemical fixation. Important sub techniques ofroleal
flushing are soli washing and ion exchange whiah @icely reviewed by Hashirat
al.,(2011).

Physico-chemical treatment technologies
The physical methods are based on the physicochénharacteristics of the substances
which are to be remediated. In these technologledeahniques involve physical
activities like barrier construction, physical aljgn, physical adsorption etc. as well as
biochemical processes like precipitation. Majowofytimes, two or more techniques are
applied together to rectify pollution problem. s method like permeable reactive
barriers e.g. use of activated charcoal and othsorative, use of adsorption, filtration
and absorption as well as electro kinetic remeaiiatf metal pollutants were applied,
investigated and reviewed by various investigat@itse et al., 2009; Apak et al., 1998;
Gupta et al., 2004; Han et al., 2000; Komnitsasakt 2007) In the area of
physicochemical treatments adsorption, soil washtgptocatalysis, capping and electro
kinetic methods were also impressively revieweds/égous investigators. (Kang et al.,
2004; Rana P., 2004; Wang et al.. 2008; Singh.e2@08 )
The disadvantages of chemical and physico-chemicathods are high chemical
requirement which leads to higher cost, removalimgbredictable amount of metal and
chances of secondary pollution due to use of comi@ing reagents used in the
techniques. Thus, biological approaches can be swreessful and effective in remedy
of heavy metal pollution. (Dhal et al., 2010) Maver, most heavy metal ions are water
soluble so very hard to filter by physical methgHsissein et al., 2004). If heavy metal
concentration is very low physic-chemical methodesss effective than biosorption or
bioaccumulation like biological methods. (Kapa&brd., 1995)
Biological/biochemical/ biosorptive treatment teologies

These treatments are based upon use of biologoraponents as well as living
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organisms like microorganisms and plants for reateah of heavy metal pollution of
soil and water. Methods categorized under thisscie biological activity in the sub-
surface, enhanced biorestoration and biosorptidreaf’y metals which are elaborated by
Hashimet al.,2011)

The hazardous form of the chromium Cr (VI) compauade powerful oxidants which
can rapidly reduced in to Cr (lll) by different bgical remediation techniques.
Bioremediation is held by activity of microbes aslwas higher organisms like plants
which stabilize non toxic Cr (lll) form of the chmoum. Bioremediation can be defined
as the process whereby organic wastes are bioldlgicdegraded under controlled
conditions to an innocuous state, or to level betmmcentration limits established by
regulatory authorities. Nuller et al., 1996) Microbiological remediation is carried
rather by indigenous microbes present at the paallarea or they are isolated, adapted
and transferred to the site of pollution. The Iyidbeings mainly deteriorate the
contaminants by transforming them in to simplenfsrand this transformation is a part
of their metabolic reactions. It alos might possitilat single contaminant is degraded by
multiple organisms. The process of enhancement ioflelgradation by import of
organisms is termed as Bioaugmentation (Dhal et28l10). Microorganisms utilized
processes like 1) biosorption to cell walls andragment in extracellular capsules,
Transport across the cell membrane, Precipitatmymplexation and Oxidation —
reductions for deteriorating heavy metal stresh@tontaminated sites. They are capable
of taking up heavy metals even from polluted wattuents which was successfully
investigated by Brierleyt al, 1990. Several biological materials have beemntiied
which are having high binding capability with heametals. Organisms like bacteria
(Hartmeier and Berends, 1995), Fungi (Luef et H91), Algae (Volesky and Holan,
1995) and Yeast (Sugawara et al., 1997)

2.1 Types of Bioremediation:

Basic treatments are of two types 1) In situ anBxX¥itu remediation.

1) In situ bioremediation: When remediation is applied in the subsurfaceemspd
inside is referred as in situ remediation. Formdig method was used as most
convenient and effective to clean up the aquifassoil contaminated by organic
chemicals but later has extended as a rectifiéadkle inorganic as well as toxic
metal. This method has its own beauty due to destitsfeness and utilization of
harmless microorganisms for degradation of poltut&mnemotactic ability is an
important factor of in situ bioremediation becaus&robes with chemotactic
ability can reach up to contaminant present atdiver layers of the soil or water
aquifers an thus enhancement of chemotactic alblityhe microbes leads to
enhancement in remediation effectiveness. (Kulsttnaset al., 2014)

There are different subtypes of in situ bioremediatlike Intrinsic and
Engineered bioremediation.
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a) Intrinsic bioremediation: It is the process whishgoverned only by naturally
occurring organisms and enriches them in termsubfients and favorable
conditions for degradation of heavy metals withamy enhancement by
engineering.

b) Engineered In situ bioremediation: This approaicfemediation involves the
introduction of new organisms to the contaminatiéel for remediation and
extra enhancement by providing physicochemical tmm$ favorable for
their growth.

In situ remediation has advantages as follows:

» ltis faster and less costly

* It can completely transform organic contaminants

* In can be modified as volumetric treatment whiclkedudor treating
adsorbed as well as soluble contaminants

* It utilizes very large zone of treatment called ahreone than other
technologies

This process also having some limitations like ¢hisrin complete transformation
of some recalcitrant contaminants. There is a poggi that it halts at the
intermediate state and that state is more hazarth@rs former one. The other
unfavorable possibility is that the growth of thmeligenous organisms and thus
remediation may be inhibited by some toxic heavytatse In some cases for
degradation of contaminant pre-adapted organismad teebe used.

2) Ex situ bioremediation: It is the biological process which involves depositof
soil above ground of treatment followed by increaseation and provides
suitable physiological conditions for better degt@mh of contaminant by
indigenous microbes. It is done by pumping of gwater resulted in
excavation of polluted soil. It is further divided solid phase and slurry phase
bioremediation.

a) Slurry phase: Itis the reaction performed in controlled manaed referred
as bioreactors as contaminated soil is mined ameanwvith water and slurry
is used to fill in a bioreactor. This process is@dy mixing of fixed amount
of water which depends on concentration of contantinits other parameters
are also optimized and performed in controlled neann

b) Solid-phase: In this method sample contaminated soil is excavatel
deposited to the piles. The technique involves migaastes like leaves,
agricultural wastes etc., solid waste and domestiwell as industrial wastes.
(Kulshreshthaet al, 2014)

2.2 Principle of chromium remediation:

Chromium is remediated via conversion of Cr(VI) Hligunstable toxic form to

Cr(ll) form which is stable nontoxic form. This eersion is taken place by either

direct or indirect way by different prokaryotic (lBerg, 1995) as well as eukaryotic

organisms (Glick, 2003, Matheickagt al, 1999). Chromate compounds are

effectively adsorbed and transported across thé rmoeimbranes of variety of
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organisms. Microorganisms are mainly utilized faoremediation of chromium in
which both aerobic and anaerobic microorganismsdecaoonversion of Cr(VI) form
to Cr(lll) form. This conversion involves reductigrocess taken place in two to
three steps. The process of Cr(VI) reduction isegogd in presence of oxygen by
reduction of Cr(VI) in to Cr5+ and/or Cr4+ whiehe synthesized momentarily and
readily reduced to Cr(lll). The reduction processither governed by spontaneous
way or by different enzymes (Wvelym¢ al, 2014). Electrophiles and neucleophiles
are also important in Cr remediation. E.g. NADH, DIAH and electrons act as
neucleophiles in Cr reduction and process utiliaesenzyme, Cr6+ reductase
ChrR.() In situ remediation is also very effectimeans of Cr remediation due to
frequent occurrence of anaerobic organisms. Inrabaecondition, Cr(VI) acts as a
strong electrophile and accept electrons from wa&riobiomolecules like
carbohydrates, lipids, proteins and cytochrome d @which were commonly found
in enzymatic anaerobic reduction (). Other impdramemediation phenomen of Cr
is phytoremediation in which plants accumulate fsetieom contaminated soil and
thus its concentration is reduced in soil. Pla@g¢ehcapability to absorb wide range
of heavy metals and accumulate them in upper péRaskin et al.,, 1994;
Cunningham et al., 1994). They also possess sesezgmes which can do reduction
of Cr(VI) in Cr(lll) (Chandrakant $2011). Not only plants and microbes other
organisms like yeast also effectively remove Cmirpolluted sites. Thus, use of
various organisms results in remediation of Cragidrred as bioremediation.

Biosorplion Bloaccumulation Biomineralization
tomisal werpion of metsl catlons wia e Hmlar wpeshn o mrtaly T, of insakebis
cmnpten formacios s cellakar Bgas (1. ) il precigecmmrs

Biotransformation Microbially

praaction of lgh wilivd mal 1o chemisorption of metals

ety walenes inaohalile speces kmrrral it o MEta] £l s e
wryeml aof & pre-depemiced precipisn

Fig 1. Different interaction of microbes with metal
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2.3Various approaches of bioremediation of metals:r@tere different approaches of
heavy metal bioremediation which involves varieuganisms and techniques listed
as under.

1) Bioleaching: It is referred as removal of metatsiirsoil waste

2) Biosorption: It can be referred as removal of nsefilm aqueous waste.
Isolation of metal ions from solid waste is govermeainly by acid or chelating
agents synthesized by microorganisms but if thetatbmant is within water
stream or effluent then it is all to gather differestory. In case of agueous
contaminant removal technique either governed byabméism independent or
metabolism dependent manners by microbes. The marbiomass taken may
be dead or viable and one can either suspend nmtroiomass freely in to the
medium of can immobilize it to reuse again. The rmaiicrobial processes
involved in remediation of metal ions are as fokow

» Intracellular accumulation

» Oxidation- reduction reactions

» Extracellular precipitation

» Extracellular complexing

* Adsorption to cell surface

* Volatilization

3) Biostimulation: It is the technique of remediatianich utilizes activities for
enhancement of microbial degradation which is hbld incorporation of
stimulants like inorganic or organic nutrients e ttontaminated site and mainly
used for soil contamination (Sang-Hwetnal, 2007).

4) Bioaugmentation : This technique is very unique andolves transfer of
microbial biomass which has potential to degrade tontaminant and also
support the indigenous microbes. It also utilizesagically altered organisms.

5) Phytoremediation: The plants have capability to ediamte and detoxify the
contaminated site by different approaches like &xtration, Phytostabilizaton,
Rhizofiltration, and Phytotransformation which alire included under
phytoremediation. (Palmorth, 2006; Ghosh and Siggb3).

* Phytostabilization: In this technique plants arevwgr and used for
stabilizing the soil which reduces bioavailabiligf land to metal
contaminants. In this case plants become resistatixic heavy metals
but accumulate metal within their parts which beealisadvantage to the
environment. (Lathat al, 2004).

* Rhizofiltration: This technique involves plants veiearoots are used to
adsorb metal contaminant from the soil or aquiéerd thus one have to
harvest and use whole plant for remediation. (Latrel, 2004).

* Phytoextraction : In this case also plants are bsgedhey must be hyper
accumulator as contaminant is accumulated in Hexial parts so if
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metals are present in very high concentration #isa this technique is
beneficial.

2.4Microorganisms involved in bioremediation of chromi :

Bioremediation of chromium involves both aerobicvesl as anaerobic type of
remediation techniques which are governed by varioicroorganisms. Numerous
microorganisms like bacteria, fungi, algae and tydese capability to rectify metal
contamination from soil or water. (Whiet al, 1997; Vieira and Volesky, 2000). Such
microorganisms become resistant to toxic metalsraddce the concentration of heavy
metals from contaminated sites. The mechanismdirtonate the heavy metals take in
the influx and accumulation of metal ions inside tell which is later reduced to non
toxic form. The first step is biosorption of metasd the excellent biosorbents d&e
aeruginosa, Bacillus, Pseudomonas, StreptomysesMycobacteriumlike genera. ()
Large number of bacterial strains was isolated egwbrted to have capability to
remediate toxic metals frompoluuted sites whichlested in table (3.1) (Vidali, 2001).
The former reports revealed another potent micramgyn capable of metal remediation
is fungal biomass. The reason is that it has higk#rwall surface area due to mycelial
structure and thus higher metal binding capacite dutstanding genera of some fungal
as well as yeastire Aspergillus, Streptoverticullum, Rhizopus anacchromyces
(Fathima Benaziet al.2010 )

5.No | Metals | Degrading Microorganisms Reference

1 Cr Prseudomonas aeruginosa, Fatluma Benazir et al (2010)
Bacillus subtilis, Sacchromyces
cergvisiae

2. Cd Alcaligenes sp, Psedomonas sp, | Springael ef al (1993)
Moraxella sp

3. N1 Bacillus subftilis, Holan & Volesky (1994)
P licheniformis

4. Ag Streptomyces nourset Mattuschka e al (1993)

5. Au Aspergillus niger Kuyucak and Volesky, 1988
Chiorella pyremoidosa Darall er al, 1988

6. Co Sacchromyces cerevisiae Brady and Duncan 1993

7. Cu Cardida trepicalis Mattuschka et af (1993)
Bacillus licheniformis Bevenidge. 1986

B. Fe Bacillus subtilis Beveridge. 1986

9. Hg Penicillum chrysogenum WNemec ef al. 1977

10. |Mn Bacillus licheniformis Beveridge, 1986

11. | Pb Penicillum chrysogenum N er al, 1993

12. |11 Sacchromyces cerevisiae Volesky 1986

13. [Th Sacchromyces cerevisiae Brierley ef al, 1986

14 Zn Rhizopus arrhizus Tobm er al, 1984
Penicillium chrysogenum Nm eral, 1993
Penicillum spinulosum Townsley ef al, 1956

Table 3.1: Various microorganisms having metal xiétmtion potential
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There are various bacterial species which are tbkurvive in the presence of toxic
heavy metal pollution and become resistant tolithél et al, 2010 ) First hexavalent chromium
resistant species which was isolated from contaimthaater wa®seudomonas qyiti C. and
Giovannetti L., 2001 ) The site like electroplatimgdustry was investigated for chromium
reducing bacterial strain whose capability of Glugtion was higher than other procured strains.
The strain isolated from the site wRacillus coagulansvhich was capable of reducing Cr (VI)
by incorporating lactose as carbon source, solableyme and malate as electron donor added
externally. The isolates revealed very high pos#nif Cr reduction which was 88 % of 450
umol/L was utilized within 48 hrs. In that study ogfs revealed reduction of Cr by similar
manner as sulphate. (Cheuwsteal.,2003) Srinatlet al. investigated the two strains of Bacilli sp.
Bacillus circulansandBacillus megateriunmevealed biosoption of hexavalant Cr in which both
live nad dead cells were investigated. 23.8 an@ &8 chromium/g dry weight was biosorbed
by live and dead cells oBacillus circulansrespectively where ak5.7 and 30.7 mg chromium/g
dry weight was biosorbed by live and dead oneBaxfillus megateriunmespectively. Various
concentrations of Cr (VI) was reduced successi@820) within 168 hrs byravibacteriumsp.
CrT-13, CrT-11, CrT-12, CrT-14 which were isolatedm extremely polluted site of TCCL
(Tamil Nadu Chromates and Chemicals Limited) Thelai®ed and investigated strain was
capable of degrading multiple heavy metals like @, Mn, Cu, Co, Pb) and had wide range of
growth range in terms of pH ( 5 to 9 ) and tempera(24 to 42 °C ). The maximum Cr (VI)
reduction ( 5.6 mg Cr(VI)/g of soil within 20 dayswas reported using both aerobic and
anaerobic conditions and of 15+1.0 mg/g of soiltéaal culture concentration and 50 mg of
molasses/g of soil as carbon source.( Jeyasetgth., 2005) One report suggested that not only
one strain but a metal reducing consortium was ldpee which contains various organisms like
Bacillus subtilis Pseudomonas aeruginosaad Saccharomyces cerevisiaad their immobilized
beads can reduced 770 mg/l of Cr(VI) to very lowelehat is to 5.2 — 5.7 mg/L. The highest
reducing activity was observed By cerevisiae P. aeruginosaconsortia.( Fathimat al, 2010)
One of the important phenomena of Cr reduction iasdrption. One investigational report
revealed that biosorption Ifyarica papayaplant dry stem which act as a matrix to colonize th
fungal strainFusarium oxysporumThe fungus performs the biosorption and ultimat€r
remediation up to 90% efficiency after 5 days @libation time (Amatussalaet al, 2011).

Liyuan Chai (2009) has reported that the stiRamnonibacter phragmitetusolated from the
area of steel alloy factory showed remarkable pakemf Cr removal and in presence of
nutrients, 98.7% decline in Cr (VI) concentratiorasvsuccessfully reported. The fungal
myceliums mainly involved in biosorption and in Bueway reduce the concentration of Cr. The
mechanism of biosorption involves binding of reaetgroups to the cell surface followed by its
absorption. One of the reports revealed biosorptio@r (VI) on cell surface ofrichodermain
aerobic condition whose maximum efficiency was 9%3at pH 5.5. Here, pH is very important
as at lower pH (< 3) efficiency of Cr removal iscoeased (Lilianat al., 2008). Other species
like Penicillium, Fusarium oxysporiumand Aspergillus sp. also showed maximum 80%
efficiency of Cr removal (Amatussalasb al,2011 ; Marieet al, 2012).

2.5Advantages and disadvantages of Bioremediation:

» It is a natural process and is therefore percelwedhe public as an acceptable waste
treatment process for contaminated material suckodsMicrobes able to degrade the
contamination increase in number when contaminamrésent; when the contaminant
degraded, the biodegradative population declines.

* Less energy is required as compared to other téoties.
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Bioremediation can prove less expensive than ddadmologies that are used for clean-
up of hazardous waste.

Bioremediation is useful for the complete destautif a wide variety of contaminants.
Many compounds that are legally considered to lzardt®us can be transformed to
harmless products.

Instead of transferring contaminants from one emritent medium to another, for e.g.
from land to water or air, the complete destructbrarget pollutants is possible.
Biological processes are often highly specific. émiant site factors required for success
include the presence of metabolically capable mialgopulations, suitable
environmental growth conditions, and appropriatelle of nutrients and contaminants.
Bioremediation often takes longer than other tremtihoptions, such as excavation and
removal of soil or incineration.

Contaminants may be present as solids, liquidasds.
Dynamic process, difficult to predict future effiweiness.
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ABSTRACT

Present study was focused on the ContaminatiorowicTmetals in water bodies Of Nikol Lake
Ahmadabad. During drought period the water leverel@sed and the concentrations of the most
Toxic Heavy Metal parameters were increased. Heagtals parameters include (As, Cd, and
Pb). In Water of Nikol lake during January-2009 December-2009. The minimum and
maximum values of surface water As, Cd, and Pb weré to 0.1ppm; 10.5to 2.71 ppm; 1.9 to
0.012 ppm; respectively.

Key word: Nikol Lake, Water bodies, Heavy Toxic Metals

INTRODUCTION
Heavy metal has little to do with density but camsechemical properties. Heavy metals

include lead (Pb), cadmium (Cd) and the arsenig@.(Bsvironment is defined as the totality of
circumstances surrounding an organism or groupgdrosm’s especi- ally, the combination of
external physical conditions that affect and infloe the growth, development and survival of
organisms (Farlex, 2005). It consists of the fldi@yna and the abiotic, and includes the
aquatic, terrestrial and atmospheric habitats. dingronment is considered in terms of the
most tangible aspects like air, water and food, twedless tangible, though no less important,
the communities we live in (Gore, 1997). A pollutam any substance in the environment,

which causes objection- able effects, impairing wedfare of the environment, reducing the

quality of life and may eventually cause death.isasubstance has to be present in the enviro-
nment beyond a set or tolerance limit, which cookdeither a desirable or acceptable limit.

Hence, environ- mental pollution is the presenca pbllutant in the envi- ronment; air, water
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and soil, which may be poisonous or toxic and gallise harm to living things in the polluted

environment .

Ahmadabad is unique in the whole of India in matteenvironmental neatness and flourishing
conditions and it is superior to other cities ire texcellence of its monuments. Ahmadabad
Urban development Authority (AUDA) carried out ansey of 645 lakes and identified 22 lakes
which have been severely degraded. AUDA proposesuridertake works for revival,
development of catchments area and beautificatidakes under the present project. Of these,
Nikol Lake were studied which are located at Nikbllage its total storage capacity is 10.5
Caore liters. Lake Desalting Area is 2498 end peripheral development works including
landscaping: recreation facilities are such as Amghildren park facilities and percolation
wells to recharge ground water table; AUDA has c@mced work on this lake also through
own resources. In the study area Heavy metal weathes predominate. Climatic features of
Nikol are characterized by dry climate, uncertamfall pattern and great variation in higher
ranged for toxic metals during January-2009 to Dreéwer-2009.

The problem and major environmental concerns agtamtivith the dispersal or disposal of
Industrial and urban wastes generated by humaviteetiare the contamination of the water and
soil and Aquatic Ecosystem. Pollution occurs wheraluct added to our natural environment
adversely affects nature’s ability to dispose it @& pollutant is something which adversely
interferes with health, comfort, property or enwineent of the people. Generally, most pollutants
are introduced in the environment as sewage, wastgjental discharge and as compounds used
to protect plants and animals. There are many tygegollution such as air pollution, soil
pollution, water pollution and oil pollution (Misr&.G. and D. Mani, 1991)

Municipal wastewater effluents may contain a nundddgoxic elements, including heavy metals,
Because under practical conditions wastes from nsmgll and informal industrial sites are
directly discharged into the common sewer systelmesé& toxic elements are normally present in
small amounts and, hence, they are called traceegits. Some of them may be removed during
the treatment process but others will persist aodldc present phytotoxic problems. Thus,
municipal wastewater effluents should be checkedréze element toxicity hazards, particularly
when trace element contamination is suspected gBebtB., 1992).

Controlled and uncontrolled disposal of wastes,dattal and process spillage, mining and

smelting of metallic ferrous ores, sewage sludgdiegition to agricultural soils are responsible
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for the migration of contaminants into no contaneaasites as dust or lactates and contribute
towards contamination of our ecosystem (Ghosh angh$ 2005). A wide range of inorganic
and organic compounds cause contamination especidden they are exposed to rain, its
decomposition produces noxious odor, thereby, dotisg a health hazard (Weiss, 1974,
Ogbonna et al., 2006). Major components of these compounds include yemetals,
combustible and putrid cable substances, hazardastes, explosives and petroleum products
(Adriano, 1986; Alloway, 1990). Soil and sedimembtécroorganisms can degrade organic
contaminants, while metals need immobilization bygical removal because metals at higher
concentrations are toxic and can cause oxidatiresstby formation of free radicals (Henry,
2000) and thus may render the land unsuitable famtpgrowth and destroy the biodiversity.
Soils provide a suitable natural environment fardaigradation of wastes and therefore serve as
a sink for the adsorption and absorption of ion$ @»ma medium for the restoration of vegetation
and normal land use (Ekundayo, 2003). Becauseeo$hillowness of water table and nature of

soil types in Port Harcourt municipality.
MATERIAL AND METHODS

The sampling were Collocated at different Pointhaf Nikol Lake. The present study is focused
on water quality assessment for period of one yea¥anuary 2009 to December 2009. Month
wise sampling is done i.e. January to December)efsting the water samples were collected in
different sterile Plastics bottles. After collectiof the samples the bottles were tightly capped
and were immediately transported to the laboratorgvoid any unpredictable changes in the
characteristics. Suitable preservation techniquesevadopted as per the standard methods,
APHA (1998). Water samples were digested usingnkeéhod described in APHA (1998) As,
Pb and Cd. are determined by Atomic Absorption 8ppbotometer.

RESULTSAND DISCUSSION

The highest concentration &ir senic was recorded at Nikol lake in November -2009 (Opfdp
and lowest concentration was recorded in AugusO92@1ppm), during January-2009 to
December-2009 Arsenic is a toxic and carcinogeamnignetal whose sources in nature include
mineral dissolution and volcanic eruption (Bhumbtaal., 1994). Surface water (rivers, lakes,
reservoirs and ponds), ground water (aquifers)ramdwater. These sources are very variable in

terms of arsenic risk. Alongside obvious point segr of arsenic contamination, high
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concentrations are mainly found in groundwater.sehare where the greatest number of, as yet
unidentified; sources are likely to be found. Theview therefore focuses on the factors
controlling arsenic concentrations in groundwatétau(ine L Smedley and David G
Kinniburgh).Hazardous waste disposal is another major saufregsenic contamination of soil
and aquatic systems. Arsenic leaching from a |#ncHn be transported through soil to ground
water and contaminate lake sediments (Lackovid.e1897; Hounslow, 1980). Lake sediments
can accumulate a significant quantity of arsenie ttuarsenic migration in anoxic ground waters
(Subramanian et al., 1997).

The highest concentration @fadmium was recorded at Nikol lake in March -2009(10.5 ppm
and lowest concentration was in August -2009 ($@n), during January-2009 to December-
2009. The most important sources of Cd are methlgtry, plastics and sewages (Allen, 1989)
and some special phosphate fertilizers that corfain Because of its high toxicity and great
solubility in water Cd is a dangerous pollutantuet al., 2006). It is very toxic to animals and
plants and plants’ exposure to Cd causes reduciiopsotosynthesis, water and nutrient uptake
(Sanita di Toppi & Gabbrielli, 1999). Kashyap, SaBhukla and Gupta , 2000: Reported to
Cadmium is regarded as one of the most toxic el&riarthe environment. Its persistence in the
environment, rapid uptake and accumulation in tbedfchain contributes to its potential
hazards. Recommended level of cadmium in drinkirgew is 0.01 g/ml (US and Indian
Standards) and 0.005g/ml according to WHO guideladaes.

The highest concentration bead was recorded at Nikol lake in March- April: 2009 Jppm)
and lowest concentration was in January - Decenfi®9 (0.012ppm), during January-2009 to
December-2009. This is an indication of lead p@uionshore. The water from Lake Nikol had
significantly higher lead content than the lake ewatThis is an indication that there was
substantial lead pollution along the Lake coursead.content in all the water samples from
different Point, including Surface water, was abdke World Health Organization (WHO)

maximum safe limits for drinking water of 1@/L.

SUMMARY AND CONCLUSION
Ahmadabad city is situated on the River bank ofaBalati and in Around Urban and Industrial

Areas at Gujarat. The Water samples were colleftted Different Point and monthly Collected
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of Nikol Lake. The higher ranged of Cadmium , Arseaind Lead were above BSI and WHO
Standards .The Heavy metal Contamination like Cdafd >As Were studied comparatively
during January-2009 to December-2009. The resuljgested that water was not suitable for

Drinking Purpose.
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Table: 1 Analysis of Heavy Toxic Metal§pm) in water ofNikol Lake during the year 2009
for comparative study of pollution.

Parameters | Jan | Feb | Mar | Apr | May | Jun | Jul Aug [Sep |Oct | Nov | Dec

As 023 |051|042 023027 [021 011 |01 041 |014 (074 |0.26

Cd 963 | 745|105 712|544 621 |732 |271 [812 |971 |621 |4.21
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