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IS STTg HRTIST ATTOr ATHATISR =T

kuchekarhs77 @gmail.com
HIAT. 9922346844
TEQTIAT

SITAT S{UOT ST 9T 3T A9l W <9Tq JeoledT Sgd. #f, Al sdel §07
AT TSI FeATI FLUATHISTT GHT AT AT, AT e AT T 1 FgorST TT=s |
9T HEIIST . oY1 9Tg HEIS AAT SIedT =1 a19e Iuterd, 9fud, Jaafad o
ACTHE T STAATHTATE ] SeATaedT T8 FIOATATST el

TSTHT 9T WERTST ATAT 2 TIUA,1894 HEd FHICgMIX HEATATHT STTEHTEE ATTedT et
AT, ATADT T TSATSHATET SAT(2T hel i, “ ATHA TSI TEET F Tq FETaq AT=A7 gar=r
THHTCET ATHILIT BIA SITAT F SAHAT HEATHATAT TF FATSAT ST zgrar Aeft H=t Icohe T=g0
L. ATATST FAT=AT I5q TG T TEhIATAT AEGTAT SAALTHRAT .1
TSTHT STTE WIS U ST gAal AT+l 381 of AuTSETa=r gial. =41 fa=mrar
FATREd=T Sire Moreret Gga Iq. a7 gEFngEs Teqd J@rq TSl 9T HETS ATty
AT =T AT A=< FIel seft THTer STavdm=T J3d Heldl e,
St -
1. ATHTIS ~ATATHT HehoddT SEATET.
2. TISTYT QT HRTTSTH T ATHTIS SATATHT Sohedd T S¥TEl,
TEMTe TgdT : T A ETETeT G arRiEr ar e Fvara s are, ara Gty e
ToF, AT e, ATTHh, G oG, T. 4T AT =TT AT,
AT =TT M9 BT Jqd daod SAqal., i THTS, €], TIARTaaraer T L.
FEATATST qaTS1 0T F6d ATGAT ATHRE FATT G0 T FHTS FedToTa= TSTHT g
FOT F TO=T T AHATATAVHTST ASASI BT FTel TTYT qTe Togal. ATHTISTR +ATATAT HehodaT
o THorE ATaT warasanelt, aeast oy aegearsar et e sre. e et qwar g
=T ITAT Se. AHA=AT TATAT A Ul THIS AT GHTSITLT, TaT A<hia ga-aT Aol
AT FATT FERTETAT TTEAT 3T AT SAATH ATHTST <A1 qaATdT (e 0he.

TTHTST =TT &R -

HERTEIT ATHTS AT Tied IEehd Fgud A5 I @@ S, AT ¢ Fel
ATE, AT reft 93T [T ATET. SAT THTSI TGS AT ATHTS w1 qATHLAT, T AT
ATRTRATEl TS, ANHL ATATHIE ATHISE AT R gl o, q3q =41
=TT FTEl TATET TSAedT ZIcAT. TATSATA SO TgSAT=AT AcATd U Hgearal B gidl, ar
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TS TESA=AT AT HTad HIATSTh =TT 6T A7 gar. o Suwane g0 aat
I . “GY T T, B, TSUT Mg AT A0 SLATAETT ASHT Ao Sadard Fgorst
TATHTISTR 73T AT FXOITHTST AT holelT ST HEH T2

QAT A= HohodT :-

AT~ AT Agea [0 Sehead=T Hael AT qauedi=( =Hdr a &= Qe a7
FIEIAT AR, ATHTSTS ~ATATALT LT AT THATSIE T [ACAAT SaT QA AT S raraa
TISTHT 9T AT A1 o= g qoid: W S 9T L. 9Tg AR § Hd@ JeTiee gid
A ATel AT AHTSIETE, GHISEHEH 9 qHIST=AT Egad] Javd a&ar™ [@=are qieom
T Faefie F=aa It 2. ST g 7SS =47 AhiAary fafaer I .
Flel TAT D@ THS=AT TAaTad Hieoded JAsd [aaras ard.
TTHTIST =T FZUTST .2

AT BT HheadT gl AATHAIT qog. T AT TAFIT ATRATE AT AL TAATAL
ST FgUA Tl ‘T AT Hehoda 9l [IHISU HL0ATAT I AT, TSThiT w1 F SAhishiad
THTSAAET ATHTRA ST ATGT TATSAAT AT FX0ATarad AT gasd =ad s, Ji=r
ATATHT SATEAT HIFAT TGTAT F THTS 1A GEET SATSAAT T AGRTHT ToITaTad AT BIal.
¢ dfEeiedd “IATE HheqqT TIE FAMT “THE ITqaiaiia A<hiar a9\ anuE a<
FATT ITABTALNA SATHIAT AFTHTT ANE T T ARG, TIAH JEIAT qT T Fgorsio
FITATAT ATET FI0], g ST ST S TEHH T =AT FITATAT AATGL Hgl [ddha AT 37"
FH TTY el BId. 71T TS “TRT FA, AT A= F HIAFL0T” g qL ATl HISTd ST
2T, 3T T AN, Thadiad “wATd” Haheddd AT gid 9 THTSTE FHedTo Ji=T THead
ATIIAT Mg TSI T A< dd- qHTS=AT BT 3@, g Suferas g, oS JTHam<eaT
AT+ ACASTATAT ATTAT FEAS THH ATCATT HERA [T ST AT HTaemTearat sTafera
TS “TgoIT [aTT Fgo q@” g Ted T AIedT AT qHSAAd Siad e qe I
A, ATSHIT, AHIHATT AAE AT ARAATET ®T FgUSA T, T AT AT
TG IT T AT A AL =AT =TT TAeT AT TAAATI T [Hapredr= o aa.3

=TT [T HeAT Uehd a7 qATAT AT gled ST6T o7 FET0r (a9 aee g, HI0l =07
T dwea=1 o fAfere gfeamge o 9+ 990 goai¥T Agd 339 T0F FT STl I&1. “FqTaT
T THME AT Hged JUTAT A<hl, e F fAamaamr a9, [=w, 9o, @@ .46
FOTATGT TG eI THAL, AT ML FAATIAREH Mg FH qTed. “THAT AT Tt Joarar Tid
A IUTAMET St o Ararorn aoit get, foreror 7 sramar=ar arft Jremedr ardaed gqar
TEATTOT 0T FEUST 41T EIF 3] ATed. TgAATH SoaT, adid] AT HL0 9 ATTHTIN ART0 F0TsT
AT, T T AT FZUST ST=ATT 1T AHG! Fgaol ST o FgUIS offg o= aifRerdt foge wrgr
FEUS 7T g1, ATIAC “AAdA” TSl AT 217 T HAGE [ 2<h el STTal”4
T FHaed T’ g1 dheaa=r [fEa saiaaedt qq-Aqias oed g T e, A arHreeh
=TT &1 SATITF TFEATAT T SHOT HehodqT e,
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TISTHT 91T AETST ATHT ATHTIS ~ATIT T HohedqT [eid araia< Taaad Taaa! Q.
1. AT STTErRTT 0T (ATHTISTE, AT, T &=1q TaTa=7)
2. TashraTETSt R He=T Sqesadr AT FEd = F ATAET A TqTa5T TaTT FHIol.
3. TATHATH A0 A T=AT T4 &3Td TAHTHTA AT gAY Fee 2oy,
4, -T2 gREdEATIE F= s

9ITE AETIST AT L AT AT Hgea = ST g AT ATATS FHAT TEATHT Foare
ST el ATg HRTIST TTAT AT &1 ~ATATAL ETIAAT THTST AT FHL9 JTETSAT gl
THATST ~ATATAT AT -

FIERTIT HEATATT AT TSTYT ATg AT (AT | TLTHATT A<ha{l JTg[o qHTSIT= T
S, SATE[OTT=T ATHTST, TR, e, w7, foreqv, scamdt |9 &= A=l Aeharl =i
ATAT I, TROTHT ATHT AT g7 ~ATAEA g% AleAT gral. ATHIATT ol omgAt
eI TRIEAAT STa@d ITiget oo O FgOrTe “1894 HTAT Siegl ISTUT Tg HgIrsiaT
TSATIIFRR I ATAT, ATdBT ARl Ga59 A<hail qa9 [fgq oretl. Foua: geamr=ar
TETHATA A TG Ta SATHL=AT SR FATEOT A(=AT ST gIcdl. IATL=AT 71 STTeHhT-ATaeht
60 AT I, T 07 TAT SATAT-aAT= grd, AT 230, B, fgee, areeft wo o qereteat
ST ST T, HXTST STET 3= ARTHE =T JTd THTT gid degdr.”s

9ITE AETISTIAT HEATATAT TATET &ATAAT 5 [ATHAT T FLOATHIST FATEOT A T=AT Zrand
AHAAT TLATHATAT AhaTL AT T ATAITH ST, THOTH AETEAHT ST IETHh |1t
FETTAT gEIE AT SA!, ATAT TROMH FZUA 26 ST 1902 TS &Tg TSI SqeaT
TSATA A TTHIAE TAATA 50% TR T FHL0ATAT UlAdgTiae SATgLATHT TTHE el

AT ATATAT GRUTHT J90T Fed q9dT TAT0d gid qTel, I ATHTSN I 9T
TAEATET qRerd = F = Iuasydr FHi Fed ATAT AR ATHT HeaTsidaes AT TEIT=H
TI@ ToILTH] FHA qT T ATHISG 1T TEATAT F& Ohdl. oTg AT AT T
TEITATHET ATHTS +I7T  THAT TEAT0T FATEer FEefie J9d Fied AT 0=l feah
HHATITAVT et T, FEATATATA FTHTET ATRT=AT THEAT FISATTAT ATATA qC (AATAT HEea T
AT 07 AFAF g, g AT @@ BId, FgUA TA0T=t I @I d Arfor TaTai=ar
FAIEIIAT AT TTieSl. g qHIST (AT ATATIAATT ATAT ARTA H1T, e FA g TG
U ATel. frerur o= agst quTS=T "anter o gree steft g oy Ags At
ST AT FHTSIT=AT G 07 SeA = ATE 31, § THS[A (20T SUHH (T,
JgerEreT A= awig :-

27 RHaT 1917 TSt (e AT Aerar foreqor aiue= seherd sTferaer @ I
I HTA. AT ASISATAT ATABT ALTATIAEA hofedT ATIUNT [T Haea fFers Faamr
TEeo g, “TOreAvTe= SH=T A0 SAE.3H WIE ST 0 Mg, FOrequforar frorcaral <=t
AT ATAT ATl TH (A ARALAATTT G5 ToIedT 9TT ITH qohal 9 dedazd AT Fegr
RIS ATEIa, FEUA A<hi=AT F HIhd TOrero=t [EEeaTear srcdd aeaTdT 3re.”6 Hgrersii+T
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AT A SMoE STIedT TSATa TTATHE fAUA AR T A ohel, AT T q2 ATST
FTEAT. T A gIawe d TS A2T=AT=1 A0 SvaT=1 T=g1 Al AT FHlegIT AZTq
FENNE AT [0 B0 o FIA ATal A AgTS(i=aT e e, AHS TSul T8
HEISTHT Alegl Tgard fegaelar axrer aifeaee s+, oRmea, gites, e, swge,
aeft Sgee STt R tardt @ aed i Fedl. 15 Ui 1920 TSt arfers #efier «ff
Sarstt 7reT e a=iREr=ar sARd=ar Foefier THEATa Aeqel FUA AT wearr
HETTST FUITel gidl, “HTAT e d T TSATA TSITSIHIAT UahT STadid ait [y 971a FHFfe e,
g H stteeTega® airar. fefeer arededr 7aT Si® qTeHed 8 JISAT ATHHTE SUS 9 A%
AT TTATA. ATIHTIN FHlegTAT HaT S AST greed”’ Tgurel faamfl aedivgr=r ATar o+
aryf e T o

9T AEIISTHAT 1896 Hed HIegIIATd {4 STl STATA=AT [A=T=Aiael TF &g g%
Fel. T4 AT TETST T TR Heel T AT SATATHITHS FTeTa? HISTUATSdenl ael qof T il
ATt T ofRT T ATeet]. ATHS AT JATAATT AT N]g FHIEetl. [AATTAT THIL STESTET greed
TEAET SATATHE FHT greel ST & AT AT qed g HIEUATAT TS TGONE ATel TH AT
Ted BId. AETETSIHT TSI Tahd o0 el 0T AT gl 9% o ANGdd fed
TTTATHSA TEANE FHIE(Ae!, ATATST AT JIhd SAHAT (aeqT, T arEft weq faear. &=
A FAAAT (ST, AT ST TTATETST THT AT, FgRISAT FlegMaas deg a<
T, AZHEL, ATIF o ANTIES T T e =T FT ATF HEd bt gIal. ATaeA o
TIY ZId o, ATAT fAAVTRS ITguaT=T gIeshia fohd T 2ATIsh Ta&ITAT 2IdT g FeqTd .

TTHT 9T AR AT ST SeITETq Jreia freommamgs @ 37 fareromadta |/,
T e sTfers 97 oo, grorfie foreqor qrhd oot S8 AeTeaart avTedT et gredl, O
9ITg AETISTAT 3= dATed degd. ATATST T4 ST =T AT THaT T [0 Brqer qrieer, ITa
AT FeTed AT, ATATST AT FAT TEAATT Uk Q9T FIEAT, “FANL TATHITT AEYLT
ATRAT TATATST TG TR Agd, AT T4 AT THATIYA §8 FHL0ITd ATATT o AEIAT=AT
HATH LRI BT q% AT ATTHT (@A Hed od STd. TS AT [QartLra
TSUATHT Sal THATT qa STAT=AT  GH=AT HATH Teha SEiavdTa 19,0 T ST iaar el

“HIATAT THTT Tt § THAA qcd 3Tg g @¥ 907 Fefi=ar Fawonqd gaa geammar o
TATITIAT AN L FATAT THIT HeT ITAH F'eel THAT TATIA FLAqT AT ATel. TeAT HIIET oF
TAATH AT o AT AT gl THASAT ATATAL! IT GIATT ATH. ATERLE e d AT TGRS T
T ATSF FIATaet g, o BT THIS e,
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THET A THg TR TIqad ARRG=0 9 A=l TS I8l d8dr o
HETISIAT FgOMTe, “HETIST, Tl ST TTgd Eha(od adT g Flel a9y deg! ATTT TTga=

ARSIl Flgia IU¢ ool ATel. VT AgrSi=a7 TMeia" gid, Al aar I
AISATHAT AEIHS FAT. Fdl JVATAT ot A5 BT, FTHT =4l (FLAL) ATOTIAT FIATAT F T =ar
TS STTSTHTAT SThel], ATFLEL T JIeT T SAeAl, FIE, T, Jodd gl of I ATl F 99
FAX AT HET el WIS, A9 ST o AT TR, AT [& AT TEAT AT AT FIR=
IECAECIE

g TEIA HEIIST AFAHIAT T, “qTIEeAd TAHT, ST GerTe, Fqh (07 ATIH AT
T4 ZLAL FEA hel, SATAT @U@ & BT, of AT ARME ATgetl FgUA AT Aa=ATqT A4
AW, TH AT ATgl aL AT = (HBUTT ATal. T AT T = G0 AN TS THTSITAT
& SATOTOATHRLAT SATET FAAAT T HT ATTAT? AFAHLAT Flal I dT AT ATal. o FgUITel T+
FEUT} FLET g TS, 10

ATaed AT ATda8d ATAd Iq T ATATANA ATAI0T T AIAT TTAT ATTAT
HATATSTIATO ATATGUT FioASE AT gIaT. TgoIAi= 1 STTHSIA=AT HIATHE [ATTRICA
el HLOITEST AQUITaUEd AT IIE] AL I 9 ATHT It sgrat ar fxoe =T
AT ATATHT TSl SAAAT gl § AL ST [aee (g Id.
T STTE AETXISTI=T ATHTIS +A A= TEae :-

AT SATATAT HFheddd THIaUaY AT gal acd 3llg. ATIIATAT FEIq o qTIEbT
e ST B, TR THTSATATA SATASE ATRAT FIH T ATl [T TUATel gid TSl
STd g, AT TI9ET A Al Sq g, IT qrafiay omg Seadidar segeddr
fRaTom = SITERATH e, 99 GYRTT GTdt g QT SR I JEqeqdT TTavaTd FITT
TRl ST AT, TG IATHTd AT AT THE, THAS T FHAT T A& qEIae
T ST, STHT STIEAT SATARTITET e faeT amg. it

TSTHT 9ITg HRTATSIT=T AT SATATH T SheqaT STq-a7= (6@ Faday e gidl.
TAd: TS 9T HETST SITTAE, SEY9Tdr qaid degd. HeATATde qrasiae (ST ST adar
@AY ATAT A&l ATAA T, ATHIATT HEATHA TS0 FgUA U degdhdl AT gIal. ATgHATT TereT
ST A HedT FIAT. “TF TTASA e SHILAT, LTHLATET, T FIHHE, LRI AASH aiL (SH0(1 T
T qTOTSAS, ATASIA® [ATgdt T FITATET TTSANTUATAT 2T ATETIHAT ATgl. J9qT F&dr=T
e a=«r % TEHRER, TEd, Tasl THET TaEae geoaTd I 12 Jraed qemrdid
ATRTHET IFATH of ATAAT HHT FEel ATHAT THAAT <07 BT 5 Brav
Hryas:-

TS oEe FH TAFATET gId ATH Far (AU aEiqea #aifaq 9egd, a¥ d

SHEAT=AT AT, TSTehT, ST, Hiehias e 94 ST €97 FHL0L AT Ta&ar= S
ATHET TRUMHARE a3 TS AT g AT AT ATHTTSIE AT 0T TS Al TS
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AME=AT STAAEETA ATHTSG AT G THOT AT GhEEret fRem I a3 sa+

TETATH STe.

Tl Iep:-

1. FFes (N). AT A< (F97) 201 1. TSTHT 97g « 747 o 79 ==, e
TRTET ST 7. 55

2 9@, FAeHTHI, 2021, AL T [earat i 1.115

3. /1. 7. 15

4, FeTE (1), TAT AL (F9T7).2018. ATHITST TSTHT, TS TH1ae 12 : 1.51

5. . 7. 53

6. ATE, TH.UH. (F9T),1991. FHifaexh- TSTUT SATAT AT HSIE ST ATfged ATror
qepd ! He o, Has. 7.1

7. SITEE, . AT, (F9T), 197 1. TSTHT =T &Tg AERISIE1T ATI0, Fiegq. 1.3 1.70

8. Facs (SN). ATLIW,F Ta< (F9T) 2011.9aT<h 7. 307

9. FeT< (V). THT AAGY (H1T).2018. TT<h T. 54

10. F9THE. FeHTHId, 2021. q@Th 7. 117

11. . 9. 116

12. FiFes (). AI,F A< (F9T) 2011.9aT<h 7. 430
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Study Of Zooplankton Population Density Of Pardi Lake Gadchiroli

Of Maharashtra State, India
R. G. PATIL* and R. N. CHAVHAN**
*Research Scholar, Higher learning and Research Center N. H. College Bramhapuri (M.S.)
** Assistant Professor in Zoology, RMG College, Nagbhid, Dist - Chandrapur (M.S.) India.
Corresponding author: EMAIL: reshanpatil7985@gmail.com. & rajendrac99@gmail.com

Abstract: Zooplankton are diverse in nature and they are found in almost all water bodies. The present
investigation work was carried out on zooplankton population density of Pardi lake, Gadchiroli (M.S.) during
2016-2018. Pardi lake is situated in the area between longitude 20°09°45” N and latitude 79°55°39” E. It is 9 km.
away from District Gadchiroli headquarter. Observed Zooplankton consisted 26 genera which divided into 04
major groups, viz, Rotifera > Cladocera > Copepoda > Ostracoda and 42.30% Rotifera, 26.92% Cladocera,
19.23% Copepoda and 11.53% Ostracoda respectively. Rotifer is a dominant group in present investigation which
indicates the polluted nature of the lake water. Lake water was mainly used for drinking and agricultural purpose.
Rain water is main source to the lake. It is perennial lake.

Key words: Zooplankton, rotifer diversity, Pardi lake, Gadchiroli.
INTRODUCTION:

Biochemically, zooplankton are a diverse group of heterotrophic, planktonic organisms
ranging in size from microscopic organisms to large creatures that consume phytoplankton,
regenerate nutrients via their metabolism, and transfer energy to higher trophic levels (Steinberg
and Robert, 2009). Zooplankton is a good indicator of changes in water quality. Qualitative and
quantitative studies of zooplankton in a waterbody are of great importance in managing
successful aquaculture operation (Boyd, 1982). These are the main sources of natural food for
fish many of them feed upon bacteria and algae and in turn fed by numerous invertebrates, fishes
and birds. (Miah et.al, 2013) and (Alam et.al., 1987). Zooplankton are often an important link in
the transfer of energy from producers to aquatic carnivores (Thayer et.al., 1974). This is in
conformity with the work of Sharma and Sharma (2008); Kar and Barbhuiya (2004); Kar (2007);
(Contreras et al., 2009), Kar and Kar (2013) and Kar (2013).

Physico-chemical factors also regulate zooplankton population in water body.
Zooplankton are divided into four major groups of invertebrate animals: Rotifers, Copepods,
Cladocerans and Ostracoda which is act as bio-indicators of pollution. Zooplanktons are
heterotrophic, minute aquatic organisms which play important role in food web. They are
important link between primary producers and high tropic levels. Zooplanktons species are
consumed by a variety of secondary consumers including commercial important groups of many
of crustaceans as well as fish species. Fishes are rich source of food and nutrition and become an
important and delicious food for man. Fishes also provide byproducts including fish oil, which is
having a good medicinal food value.

Various researchers like Jayabhaye (2010), Tayade and Dabhade (2011), Pawar and
Dabhade (2016), Kabra et.al. (2016) carried out work to study the diversity of zooplanktons. In
present days, the biodiversity is in danger due to pollution and human activities. Conservation of
biodiversity is essential so it is compulsory to keep update knowledge of every aquatic species
diversity. The presence and dominance of zooplankton species played a very significant role in
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the functioning of freshwater ecosystem. Therefore, present investigation work was carried out
on Zooplankton diversity of Pardi lake, Gadchiroli District of Maharashtra, India during 2016-
2018 with following aims and objectives to study rotifer diversity of Pardi lake, Gadchiroli.
MATERIALS AND METHODS:
Study area:

Pardi lake Gadchiroli located in between longitude 20°09°45 N and latitude 79°55°39” E.
It is about 9 km from the District Gadchiroli headquarter. For the present investigation water
samples were collected from the four sampling site of lake at monthly interval mostly during
morning hours (8:00 am to 9:00 am) for a period of two year (February 2016 to January 2018).

4 L
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Data Collection:

Field sampling was conducted monthly from February 2016 to January 2018 for 24
months. For the collection of planktons, 200 liters of water samples were filtered through
plankton net (35 pm mesh size) of bolting silk cloth Pundhir and Rana (2002) through a
Wisconsin conical plankton Samples were transferred into 120 ml screw cap plastic
container, subsequently fixed in Lugol’s solution and stored in cool and dark place and
preserved with 4% formalin and adding glycerin before transported to the laboratory without
disturbances following standard methods of Battish (1992). A pinch of detergent powder was
also added to avoid the aggregation of zooplankton. Three sample replicates were collected for
each site to increase accuracy of the result. Sampling site 4 dried out during the sampling
occasion so it present fewer samples compared to the other sites. All of the data has been
compiled into Microsoft Excel spreadsheet based on sampling sites and sampling months.
Zooplankton sampling:

For qualitative and quantitative study in respects to diversity of Zooplankton, sample
were taken in a Sedgwick-Rafter counting chamber and observed under a light microscope under
required magnification (X 10 intially , followed X 40) and the specimens were identified
following standard literature of Battish (1992); Edmondson (1959); Michael and Sharma (1998);
Sharma (1998); Sharma and Sharma (2008). . Each planktonic replicate identified under the
microscope with its standard identification and its monographs as well as keys which were
suggested by APHA (1985); Tonapi (1980) systematic key by Altaff (2004) etc.

Results and Discussion:

In the present investigation comprised of Rotifera (11 genera), Cladocera (07 genera),
Copepoda (05 genera) and Ostracoda (03genera) where Rotifera is the most dominating group
contributing (42.30%) Rotifera, (26.92%) Cladocera, (19.23%) Copepoda and (11.53%)

P
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Ostracoda to the total Zooplankton. Different species of Zooplankton showed their abundance
according to the favorable conditions.

Rotifer (11) species consist of Lecane luna (Miiller, 1776), Keratella quadrata quadrata
Miiller, 1786, Monostyla sp. Keratella valga valga (Ehrenberg, 1834), Keratella tropica tropica
(Apstein, 1907), Brachionus rubens (Ehrenberg, 1838), Asplanchna brightwelli (Gosse, 1850),
Brachionus calyciflorus (Pallas, 1766), Filinia longiseta (Ehrenberg, 1834), Brachionus
falcatus (Zacharias, 1898), Brachionus diversicornis diversicornis (Daday, 1883), Cladocera
(07sp)- Moina brachiata (Jurine, 1820), Daphnia (Ctenodaphnia) carinata (King, 1853),
Ceriodaphnia  cornuta (G.O. Sars, 1885), Diaphanosoma  sarsi Richard 1894,
Simocephalus vetulus (O.F. Miiller, 1776), Bosmina (Bosmina) longirostris (O.F. Miiller, 1785),
Chydorus sphaericus (O.F. Miiller, 1776), Copepods (05sp). — Nauplius,  Tropocyclops
prasinus (Fischer, 1860), Mesocyclops (Sars  G.O., 1914), Diaptomus sp. And
Leptodiaptomus minutus (Lilljeborg in Guerne & Richard, 1889), Ostracod (03sp).- Eucypris
bispinosa (Victor & Michael, 1975); Cypris protubera (Victor & Fernando, 1978)and
Stenocypris sp. Observed zooplankton species which is depicted in table no. (1). Similar
observation was made by many researchers throughout the country Kar and Kar (2013) also
reported 26 species of Zooplankton from an oxbow lake of Cachar, Assam; Tyor et al. (2014)
studied Zooplankton diversity in a shallow lake of Gurgaon, Haryana. This is in conformity with
results of Pawar (2014), (Arora and Mehra 2003), Mwebaza-Nadwula, (2005), Tyor et al.
(2014).

Table no. 1) showing zooplankton population density (org/10lit.) of Pardi lake, Gadchiroli (MS)
during investigation period of two year (Feb. 2016 - Jan. 2018).

sr.no. | zooplankton population density (org/10lit.)

A | Rotifera Popula.tion

Density

1 Lecane luna (Miiller, 1776), 457

2 Keratella quadrata quadrata Miiller, 1786, 385

3 Monostyla sp. 345

4 Keratella valga valga (Ehrenberg, 1834), 120

5 Keratella tropica tropica (Apstein, 1907), 98

6 Brachionus rubens (Ehrenberg, 1838), 267

7 Asplanchna brightwelli (Gosse, 1850), 25

8 Brachionus calyciflorus (Pallas, 1766), 102

9 Filinia longiseta (Ehrenberg, 1834), 128

10 | Brachionus falcatus (Zacharias, 1898), 80

11 | Brachionus diversicornis diversicornis (Daday, 1883), 95

B Cladocera (07sp)-

1 Moina brachiata (Jurine, 1820), 190

2 Daphnia (Ctenodaphnia) carinata (King, 1853), 171

3 Ceriodaphnia cornuta (G.O. Sars, 1885), 153
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4 Diaphanosoma sarsi Richard 1894,. 138
5 Simocephalus vetulus (O.F. Miiller, 1776), 46

6 Bosmina (Bosmina) longirostris (O.F. Miiller, 1785), 499
7 Chydorus sphaericus (O.F. Miiller, 1776), 121
C Copepods (05sp). —

1 Nauplius, 270
2 Tropocyclops prasinus (Fischer, 1860), 90

3 Mesocyclops (Sars G.O., 1914), 192
4 Diaptomus sp. 425
5 Leptodiaptomus minutus (Lilljeborg in Guerne & Richard, 1889), 280
D Ostracod (03sp).-

1 Eucypris bispinosa (Victor & Michael, 1975); 205
2 Cypris protubera (Victor & Fernando, 1978) 67

3 Stenocypris sp 244

During present investigation we found total 26 species of zooplankton. Among which 11
species belonging to Rotifera, 07 species belonging to Cladocera 05 species belonging to
Copepoda,and Ostracoda 03 species were identified. Similar observation was made by many
researchers by Jindal and Thakur (2009), Solanki and Dabhade (2016), Dabhade and Chhaba
(2019), (Banerjee et al. (2008), Abdullah et al.(2007),Adeyemi et al.(2009), APHA (1989),
Balamurugan et al. (1999).

Table-1): Showing data of Zoolplankton population density (org/10lit.) of Pardi Lake,
Gadchiroli of Maharshtra state, India during investigation year (2016-2018)

Site Year Group - >easons

Winter Summer | Mansoon Total

Rotifers 2818 1960 3907 8685

2016 Cladocera 1978 1624 1782 5384

2017 Copepode 1659 1632 1720 5011
Ostracoda 1180 791 421 2392
A,B,C Total 7635 6007 7830 21472
and D Rotifers 2848 2164 3929 8941
2017 Cladocera 1970 1713 1818 5501

2018 Copepode 1709 1496 1803 5008
Ostracoda 971 828 452 2251
Total 7498 6201 8002 21701
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CONCLUSION

In the present investigation on diversity of Zooplankton which is dominated by Rotifera
throughout the study period which reveals that the wetland is very much suitable for aquaculture.
Keeping in view the importance of the study, Zooplankton are chief sources of the food of
commercially important fishes as well as development in production of inland fishery sector. So
steps should be taken for the conservation and maintenance of the freshwater wetland because
conservation of biodiversity is essential so it is compulsory to keep update knowledge of every
aquatic species diversity.
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Abstract
Empowerment is regarded as a process that fosters a social environment where individuals can
make crucial decisions and exercise choices that lead to social transformation. It enhances
inherent capabilities by facilitating the acquisition of knowledge, power, and experience. In
contemporary times, the empowerment of women has emerged as a significant issue. It is widely
acknowledged that women should have equal standing with men in education, livelihood, health,
and other vital aspects. Women’s education plays a pivotal role in societal progress. As Pt.
Jawaharlal Nehru famously stated, “If you educate a man you educate an individual; however, if
you educate a woman you educate a whole family. Women empowered means mother India
empowered” (Bhat, 2015; Tamilselvi, 2018). Education serves as a cornerstone of women’s
empowerment, equipping them to face challenges, question traditional roles, and transform their
lives. It promotes equality and functions as a tool for elevating their status within the family,
society, and the politico-economic framework. This paper aims to explore the various dimensions
of women’s empowerment through the lens of education.
Keywords: Empowerment, education, social transformation, equality, knowledge

% Introduction
Empowerment is the process through which individuals are enabled or authorized to think
independently, take initiative, and exercise control over their actions autonomously (Bhat, 2015;
Kaur, 2018). It signifies liberation from various forms of oppression or bondage, facilitating an
escape from long-standing subjugation. Empowerment requires a comprehensive restructuring of
social and economic relationships and represents a narrative of liberation, where diverse actors
contend for recognition and status. It involves freeing individuals from externally imposed
identities and conceptions of the ‘self.” A genuine commitment to empowerment assumes the
existence of institutional frameworks that uphold respect and recognition for diversity, safeguard
individual freedom, and provide essential resources to realize one’s sense of self (Witte, 2019).
Provisions for free movement and the associated right to non-discrimination based on nationality
expand the opportunities for self-realization across different societal contexts (Witte, 2019).
Rather than a singular moment of liberation, empowerment is a transitional phase from servitude
and subjugation to autonomy and self-determination. It can also be understood as autonomy in
decision-making, reflecting the emancipation of individuals into broader cultural and imagined
communities that transcend traditional boundaries. Moreover, empowerment involves critical
analysis of power structures, fostering resistance that can challenge and transform existing
systems of domination. It is the process by which individuals gain control over their destiny and
circumstances (Bhat, 2015; Kaur, 2018). Beyond developing human resources, empowerment
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contributes significantly to enhancing quality of life. Education plays a pivotal role in the
empowerment process by introducing new perspectives and fostering attitudinal shifts essential
for socio-economic and political progress. Mahatma Jyotiba Phule highlighted this significance
by asserting that "Education is that which demonstrates the difference between what is good and
what is evil" (Bhat, 2015). It facilitates conscientization—a process of critical self-reflection—
enabling individuals to engage in deeper introspection. Generally, education is understood as a
mode of learning through which knowledge, skills, and cultural values are transmitted from one
generation to another via teaching, training, or research (Ojha, 2016).
Shakuntala (2005), in her book Empowering Women: An Alternative Strategy from Rural India,
identifies key factors such as ignorance, powerlessness, and vulnerability as major barriers to
women’s disadvantaged status (Ojha, 2016). Education equips women with an understanding of
their rights and the power to challenge economic and social discrimination, serving as a
cornerstone for development and welfare (Jha, 2014). An educated woman creates a strong
foundation for her family to thrive in a competitive environment. Research indicates that she is
more likely to raise healthier, better-educated children, thereby contributing to social and
economic productivity at the household level. Furthermore, education enhances women’s
bargaining power by increasing access to information, which in turn fosters autonomy (Jha,
2014). By shaping women’s perspectives and understanding, education supports families,
communities, and the nation in gaining greater competitiveness. It also plays a vital role in
improving women’s livelihoods (Yousuf, 2019).

% Objectives of the Study

e To understand the basic tenets of women empowerment.

e To explain the role of education in strengthening socioeconomic and political status of

women.

e To bring a light on kinds of empowerment of women through educational initiatives.

% Methodology:
The study is based on descriptive research design. The data has been collected through secondary
sources like journals, books, government reports, newspapers and various working papers. The
secondary data has been analyzed through content analysis method. Meta analyses, systematic
reviews, literature reviews, books and documents that were not based on authenticated data, were
excluded from the study.

% Evolution of Women’s Education in India:
In ancient India, women were entitled to the significant rite of Upanayana, which granted them
the right to study the Vedas on par with men. However, in later periods, women were
unfortunately excluded from this privilege and subsequently denied access to Vedic education
(Korishetti, 1994). The history of women’s education in India dates back to the 3rd century B.C.,
during which education was primarily oral. Women served as scholars and researchers in
renowned ancient universities such as Nalanda, Vikramshila, and Takshila (Jenefa, 2012). By the
11th century, Muslim rulers established educational institutions in cities like Delhi, Lucknow,
and Allahabad, where women actively participated in various academic pursuits. Prominent
Mughal princesses, including GulBadan Begum (daughter of Babur and author of Humayun
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Namah), Nur Jahan (wife of Jahangir), Mumtaz Mahal (wife of Shah Jahan), Jahanara Begum,
and Zibunnisa Begum, were noted for their scholarly accomplishments (Korishetti, 1994).
Additionally, daughters of Rajput chiefs and Bengali zamindars were literate during this era.

The British colonial period marked a new phase in the history of women’s education in India.
Initially, British efforts toward women’s education were somewhat ritualistic. However, in the
early 19th century, Christian missionaries and their educational institutions began actively
promoting girls’ education. The Female Juvenile Society, established in 1819 as a secular
organization, began opening schools for girls (Phadke, 1958 in Korishetti, 1994). The Ladies
Society for Native Female Education was formed in 1824 under the patronage of Lady Amherst,
managing over thirty girls’ schools. The establishment of municipal bodies and the imposition of
local fund cesses further accelerated the progress of women’s education. In 1857, three
universities were founded in the presidencies of Bombay (now Mumbai), Calcutta (now
Kolkata), and Madras (now Chennai). While higher education posed significant challenges for

e-ISSN No. 2394-8426

Oct-2022
Issue-III(I), Volume-X

middle-class girls, the participation of Christian and Parsi women was notably higher than that of
Hindu women (Jenefa, 2012).
The Indian National Congress also played a pivotal role in advancing women’s emancipation.
Shortly after its formation in 1885, a Ladies’ Association was established, and by the 1890s,
increasingly educated women were visible in public life (Jenefa, 2012). Prominent figures such
as Ramabai Ranade, Sarojini Naidu, Annie Besant, Rameshwari Nehru, Rajkumari Amrit Kaur,
Aruna Asif Ali, Sucheta Kriplani, Usha Mehta, and Vilasini Devi Shenai made significant
political and social contributions. In 1913, the British government introduced a new educational
policy for women, recommending curricula with practical subjects such as needlework and music
(Korishetti, 1994). Institutions like Banaras Hindu University (1916), Aligarh Muslim University
(1920), and Delhi University (1922) emerged as centers of women’s education and
empowerment. Following India’s independence, women’s education, particularly higher
education, experienced substantial growth.

% Role of Education in Women Empowerment
In ancient India, women were entitled to the significant rite of Upanayana, which granted them
the right to study the Vedas on par with men. However, in later periods, women were
unfortunately excluded from this privilege and subsequently denied access to Vedic education
(Korishetti, 1994). The history of women’s education in India dates back to the 3rd century B.C.,
during which education was primarily oral. Women served as scholars and researchers in
renowned ancient universities such as Nalanda, Vikramshila, and Takshila (Jenefa, 2012). By the
11th century, Muslim rulers established educational institutions in cities like Delhi, Lucknow,
and Allahabad, where women actively participated in various academic pursuits. Prominent
Mughal princesses, including GulBadan Begum (daughter of Babur and author of Humayun
Namah), Nur Jahan (wife of Jahangir), Mumtaz Mahal (wife of Shah Jahan), Jahanara Begum,
and Zibunnisa Begum, were noted for their scholarly accomplishments (Korishetti, 1994).
Additionally, daughters of Rajput chiefs and Bengali zamindars were literate during this era.
The British colonial period marked a new phase in the history of women’s education in India.
Initially, British efforts toward women’s education were somewhat ritualistic. However, in the
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early 19th century, Christian missionaries and their educational institutions began actively
promoting girls’ education. The Female Juvenile Society, established in 1819 as a secular
organization, began opening schools for girls (Phadke, 1958 in Korishetti, 1994). The Ladies
Society for Native Female Education was formed in 1824 under the patronage of Lady Amherst,
managing over thirty girls’ schools. The establishment of municipal bodies and the imposition of
local fund cesses further accelerated the progress of women’s education. In 1857, three
universities were founded in the presidencies of Bombay (now Mumbai), Calcutta (now
Kolkata), and Madras (now Chennai). While higher education posed significant challenges for
middle-class girls, the participation of Christian and Parsi women was notably higher than that of
Hindu women (Jenefa, 2012).
The Indian National Congress also played a pivotal role in advancing women’s emancipation.
Shortly after its formation in 1885, a Ladies’ Association was established, and by the 1890s,
increasingly educated women were visible in public life (Jenefa, 2012). Prominent figures such
as Ramabai Ranade, Sarojini Naidu, Annie Besant, Rameshwari Nehru, Rajkumari Amrit Kaur,
Aruna Asif Ali, Sucheta Kriplani, Usha Mehta, and Vilasini Devi Shenai made significant
political and social contributions. In 1913, the British government introduced a new educational
policy for women, recommending curricula with practical subjects such as needlework and music
(Korishetti, 1994). Institutions like Banaras Hindu University (1916), Aligarh Muslim University
(1920), and Delhi University (1922) emerged as centers of women’s education and
empowerment. Following India’s independence, women’s education, particularly higher
education, experienced substantial growth.

% Dimensions of Empowerment of Women through Education
Education is a powerful instrument for achieving women's empowerment, as it provides the
foundation for social, economic, political, and psychological transformation. It enables women to
acquire knowledge, develop skills, and build the confidence necessary to make informed
decisions in all spheres of life. The empowerment of women through education can be analyzed
through the following dimensions
1. Social Empowerment
Education fosters awareness among women about their rights, responsibilities, and societal roles.
It encourages critical thinking and helps break down traditional patriarchal norms and
discriminatory practices that hinder gender equality. Educated women are more likely to
challenge social taboos, fight against gender-based violence, and advocate for equality in family
and community life. Through education, women gain a platform to voice their concerns and
participate actively in social reform.
2. Economic Empowerment
Education significantly enhances women's employability and income-generating capabilities. It
provides them with the skills needed for entrepreneurship, wage employment, and access to
financial resources. Economic independence reduces their dependency on male counterparts,
increases their bargaining power in households, and improves their standard of living. Moreover,
educated women are better positioned to contribute to the national economy and help in
alleviating poverty at the grassroots level.
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3. Political Empowerment
An educated woman is more likely to participate in political processes, understand democratic
values, and exercise her voting rights. Education enables women to engage with governance,
assume leadership roles, and influence policy decisions. Political empowerment through
education helps create a more representative and inclusive political environment where women’s
voices and interests are effectively articulated and addressed.
4. Psychological Empowerment
Education plays a crucial role in shaping a woman’s self-esteem, self-worth, and confidence. It
enables her to believe in her potential and abilities. Psychological empowerment includes the
development of a positive identity, autonomy in decision-making, and the ability to challenge
internalized oppression. This inner transformation is foundational to broader empowerment in all
other domains.
5. Legal Empowerment
Through education, women become aware of legal frameworks and provisions related to their
rights, such as inheritance laws, marriage and divorce laws, protection against domestic violence,
and workplace rights. This awareness empowers them to seek justice, assert their rights, and
defend themselves against exploitation or abuse.
6. Technological and Digital Empowerment
In the digital age, education also includes digital literacy, which is vital for bridging the gender
digital divide. Access to and understanding of digital technologies empower women to access
information, participate in e-learning, manage online businesses, and engage in digital advocacy.
This modern dimension of empowerment further expands women’s capabilities and connects
them to global opportunities.

% Financial Independence: A Pathway to Empowerment and Equality
Financial independence refers to the ability of an individual to sustain themselves economically
without relying on external financial support. It involves having control over personal income,
assets, and decision-making related to financial resources. For women, in particular, financial
independence is not only a personal achievement but a transformative factor that impacts their
social status, personal freedom, and overall empowerment.
1. Importance of Financial Independence
Financial independence is a critical component of individual autonomy. It enables people to
make life choices—regarding education, career, marriage, health, and living conditions—without
being constrained by financial dependency. For women, financial autonomy breaks the cycle of
dependence on male family members and challenges existing patriarchal norms.
2. Financial Independence and Women’s Empowerment
Historically, women have been confined to domestic roles and excluded from income-generating
activities. With access to education, skill development, and economic opportunities, women are
increasingly contributing to the workforce and becoming financially self-reliant. This shift:

o Increases decision-making power within the household.

e Reduces vulnerability to exploitation and domestic violence.

o Improves the quality of life for families, especially children.
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o Enhances self-esteem and psychological well-being.
Financially independent women can invest in better healthcare, education, and nutrition for their
families, creating a ripple effect that benefits the wider community.
3. Barriers to Financial Independence
Despite progress, many women still face challenges that hinder financial independence,
especially in rural and marginalized communities. Key barriers include:

o Limited access to quality education and skill development.

e Societal norms discouraging women from working outside the home.

e Wage disparity and lack of job security.

e Gender bias in hiring and promotion.

o Restricted access to credit, property ownership, and financial institutions.
These systemic issues require policy-level interventions and social change.
4. Promoting Financial Independence
Several strategies can be employed to promote financial independence among women:

e Education and vocational training tailored to market demands.

e Microfinance and Self Help Groups (SHGS) to support entrepreneurship.

e Government schemes like Stand-Up India, MUDRA Yojana, and women-specific

startup incentives.

e Awareness programs about financial literacy, savings, investment, and legal rights.

o Inclusive workplace policies that promote gender equality and work-life balance.
5. Role of Financial Literacy
Financial literacy is essential for financial independence. It enables women to manage income,
budget expenses, plan for future goals, and avoid debt traps. Digital financial literacy is equally
important in today’s economy, where online transactions, mobile banking, and digital wallets
have become the norm.
Conclusion
Financial independence is a comerstone of women’s empowerment and an essential step toward
achieving gender equality. When women gain control over their financial resources, they also
gain the ability to make informed decisions about their lives, careers, and families. Financial
autonomy fosters confidence, enhances self-worth, and creates opportunities for women to
participate fully in the socio-economic and political spheres of society. It not only benefits
individual women but also contributes to the well-being and progress of families and
communities as a whole.
However, despite the growing emphasis on women's development, significant barriers remain—
particularly in rural and marginalized communities. Gender-based discrimination, unequal pay,
limited access to formal education and financial institutions, and cultural norms continue to
hinder many women from becoming economically independent. Addressing these challenges
requires a multi-dimensional approach, including policies that promote inclusive education,
employment opportunities, financial literacy, and equal rights to property and resources.
Government schemes, non-governmental initiatives, microfinance, and Self Help Groups (SHGs)
have played an important role in supporting women's entrepreneurship and income-generating
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activities. Nevertheless, true empowerment goes beyond access to resources—it lies in
transforming mindsets, dismantling patriarchal structures, and fostering environments that
support women’s ambitions and capabilities.

In conclusion, financial independence empowers women not just economically but also socially
and emotionally. It provides them with a voice, agency, and the means to lead lives of dignity
and purpose. Investing in women’s financial independence is not only a matter of justice—it is a
strategic imperative for national development and sustainable progress.
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