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2 affectmg commumty structure “of zo lanl(tons (\\héé«f;lﬂuence of
:quahtatlve parameters ofwa :
’.j,'vhardness, dissolved oxygen tcy were  studied ove
""Rotlfera, Copepoda, Cladocera and Ostracoda,’ ™ members. $of

: monthly observation for
< was found that Rotlfera dommated the Zooplankton com

. December. August and Marqh .
*habitat which was due to addition of ruhoff water_from monsoonal
~..rainfall and pre—monsoon - Awakah) _

o ’.December low was assocxated with temperature The quality of influx
,.;;water depends on the economic actnvntles

,,"i"area :The: ‘influx of ‘water: mduceﬁh

__reservoir of water which affect communi 5

,”-:Thus rainfall and influx of water were important factors that mfluence"' %,
; n_the commumty structure ofzooplanktons
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ABSTRACT ARTICLE INFO

Enylronmental factors influence the distribution, density and diversity
of zooplanktons A case study was made at Ku’?nur dam%n Solapur
district. Maharashtra (India) to l'nd mﬂuence of various factors
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me year i 014. ‘Through out the study it
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- followed by Copepod, Cladocefa and d Ostracoda. <T populat;()\l of
zooplankton was abundantéun g’ﬁMay low} in August\Marchﬁ‘a

chifows was Because of dilution f o]
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rainfall respectively, while

n the catchment.v
hangeyln the -
structurg*“of zooplanktons.

_v_-.‘Keywords Zooplanklons Rohfera Freshwa/er Maharashlra

.~food chain. Zoop]anktons ‘are the. parts of food.
chain. ‘Zooplanktons are the :heterotrophs that
consume algae,’ phytoplanktons and - grow in’

l ]NTRODUCT ION ;
- Lakes and rivers are the 1mportant sources of

- water. In the world most of the human settlements
.. vare assocxated with water reservo:rs “The quality
~of 'water 'is influential ~over “the ‘peoples
: _»surroundmg to the reservoir as well as organisms
. vexisting ‘in ‘the lake or surroundlng lakes. The
‘g'_f,healthy aquatlc ecosystem should have healthy

- number as well as size. They are the food of small

fishes, larva tadpoles etc. The large ﬁshes feed on

-small fishes and completes the - food chain. As’ . -
-small fishes, larva and tadpoles -are the food of . -

large fishes, therefore ‘the fish productlon is
associated with- p_hytoplanl(ton pr_oductlon_ (Ryder
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et al., 1974). The quality parameters of water are chemical properties of water in the reservoir,
very much influential over diversity and Rainfall not only influence the surface water but
abundance of zooplanktons. There is a relation also ground water. In a study of ground water

between the chemical and physical properties of quality with respect to various phyco chemical
vater with quality and abundance of factors at f Sabour block of Bhagalpur district the

phytoplanktons and zooplanktons (Odum et al., Water Quality Index showed that very few

1971). ' amount of water is excellent which can be potable
: Zooplanktons community include Rotifera, and nearly 6.77% samples surveyed found
Copepoda, Cladocera and Ostracoda. The relative unsuitable for drinking and remaining amount of
abundance of each other is influential over water is classified to good category that can be
community structure, which depends upon the potable(D.K. Verma., 2016). The changes induced
relative range of tolerance towards changing by inlet of water influence the community
seasonal physico chemical properties of water as structure of zooplanktons. In a study -at
well as relative abundance of resource available. SinaKolegaon Dam Rotifera density is found to be
—. Planktons feeding on same resource in a less in rainy season, while Copepoda and

~of competitive exclusion (Hutchinson 19"56,1?). The i+ O_\'strafgi“:qcfa were least affected by any fluctuation
species abundance is not same through but the t(Swati Qzladhav, gt al, 2012). Kedar studied Rishi
year. The question arises whicl "factof is more lakzi] of Khranja ;?('Lad) in Maharashtra where he
inﬂu:nce.‘and -lead to . fluctuati ¥ in species. found simila%ﬂffésults where zooplanktons were
According to Huisman abundances allow the _—more in summerseason than rainy season (Kedar
coexistence of many spegies on a ‘handfut-of™ G.T. et al 2008)Vanjare at Pune university

homogenous environment can notco exist because ;\f& Cladogers were abundant but bottom - dwellers .- -

r'e_SQurces (Huisman and Wéissjng 1999) . Species found pd“si?\ively correlation betW¢en ‘abundance
richness and abundance of zooplanktons are of Rotifera “with rainfall and temperature and
!nversely related. Richness of s(pc/c/‘JWghe'? z\negany\.cjxﬁgrfélag;)n with pH and conc.!uctlwty..
In summer season and abundgj £ s ecorded/l Th\e Ob_jectl,g,gfi lz;s research to study influence
rainy season. In rainy season Claddéers. dominate of seasonaljvariation on zooplankton community
“while in summer season Rotiferaa?“oﬁninate, which ____stfucture. & . o R Iy

was fond fin.a ‘study of Nigeﬁan ﬂo,:od plain o -
(Okogwu OI1, 2010) . - IL. PREVIOUS WORK o
- The relative abundance of zooplanktons, is...... .SITE SELECTION AND STUDY AREA
~also considered -as indicators of polltitibngin e ﬁ\‘; o i
- _study at Sadatpur reservoir Sinantherina specie%;g RFigure’] Google map of Bori Reservoir =~ . :
. —~Rotaria and. Asplanchuna were. found relatively : Kurnur Dam  which is_also known ‘as: . -
.. ibundant which  is -indjcator "of . water pollution i ted. dam' . exactly. "
" (Avinash B. Gholap, 2014). Few members of  located at 17°37'0"N ‘latitude and S16°132"E .
“rotifer ‘when present in abundant number is longitude. -1t is a earthfill dam ‘Wwhich: was -
indication of eutrophication of lakes, for example constructed at confluence-of Harna and Boririver, .
' 'BrachiOnusforﬁc':hla, .- Brachionusnjlsoni, and both are the tributaries of Bhima river. The dam
Trichocercasp (AzmaHanim Ismail et.al, 2016). In covers the catchment area “of 1,254 km2.
“a study of lakeParqueAtalaia in America, Rotifera -
* diversity . was markedly low during dry season
under the influence of pollution of water by inlet
of domestic sewage (Neves. Et.al., 2003)
The inlet water quality “during rainy
season depends on the economic activity practised
in 'catchment_area, ‘which alters the physical

located in drought prone area’ of rain"shadow
region of Western Ghats in Marathwada, The:

monsoonal rainfall in catchment area.: As there is 5
no certainty in monsoonal rainfall and drought jn - -

"BoriDharan, which is a small gated. dam exactly : *~.i . ¢

fromAkkalkot .and TuljapurTehasil. Kurnur Dam: .~ .. .

volume- of water in the reservoir ‘depends upon - -
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the.catchment area has no certainty of annual
inflow of water in the reservoir.

In 2014, there was better rainfall as
compared to normal rainfall in the month of
March and August, both of these months are
marked - by different agricultural -activity in
catchment area. The good amount of rainfall from
western disturbance locally known as ' Awakali '
in the month of February (13.9 mm) and March
(19.9 mm) in catchment area almost made the
reservoir full. This reduced the drought effect as

_in the month of April and May as it happened
every year earlier. The good amount of rainfall
intense the agnculture activity in the catchment
area,  frequent 'tilling, use of fertilizers and
pestlcxdes that dlssolve in agrlcultural runoff and
flow in to the reservoir. There is no industrial belt

 in the. catchment area so no questlon of hadustry
effluent related pollution but - sgme, séttlements -
are. present on the bank of Harn er ;which is

" the main source domestlc sewageeand pollution of
reservoir Water.

; 'exammatron of water and waste water Amencan

Pubhc Hea]th Association - (APHA-1989) and
i »-’;17'1’ edition of - Beuro of Indran standard methods
- of Sampling and Test (Physrcal and Chemlcal) for
‘water and waste water (BIS—3025) as'a manual

& "for analysns The water samples were collected at

- 1IL. PROPOSED METH 0? g ‘
MATERIALANILMETHODS : s : i 223 ———— —

* " The study was carrie to co eae/an’ £ : A
analyse . physico chemlca t’t‘o/r‘s/£ <7:j 200 /TI‘\“
Zooplanktons. The samplest %collézd 1% 122‘ TR, oo\
-according ‘to standards  and. ~procedure fME ok Ty % \\

| E
<

conﬂuence ~of Harna, Bori and Lendakiriver
field

through = suction pump method. The
parameters  that includes Temperature pH'

conductivity and Nitrate, that need to be analysed .' h
immediately after sample collection weregathered

at site only General parameters that were to be
analysed in laboratory which includes Total
Hardness, Turbidity, TDS(Total Dissolved Solids)
BOD, COD etc. Cations and anions include Ca,
Mg, Sulphates, Nitrate, Phosphate were analysed
as per procedure mentioned in USGS manual and
EPA govemment manuals (USGS Manual and
eps.gov)'(epa.gov manual)

For the collection of Zooplanktons 125

mesh size net was used and 50 litter of water was . -
& filteredthough net to collect planktons in sample.* - -
iéd at the end. The net was properly rinsed =~ .
le collectlon from ﬁltered water.

bgttl
ass full sa

ATA P ARAT] ON

; Rarnfall at Tuljapur catchment area |’

Eacd

\" < \S’ v-¢ \t" x°° » °" 9'9 Ob \\°

| — Normal Raln

N The quantity of rainfall and the quality of :
'-the run off from the catchment area_ important .

factor - that . governs various’ phys:co-chemlcal--:: -

parameters . of  ‘Teservoir water.

1mmed1ately while sampling, « for “<example

-~ temperature; pH,’ Electnc conductrvrty and Nitrate .
" concentration etc. In" 2014 rainfall status in .

Some “of the
* physic-chemical - parameters “are to be “noted

Tuljapurtehasil (Fig.2), had a good amount of =

_pre-monsoon (Awakali) rainfall in “months_of
February and March -
 which made the - reservoir ' almost : full ‘The
__addltlon of water diluted the habitat in terms of

concentration. ' The reservoir ‘water was’ used

- as compared to- normal T

3 _extensrvely for agrlculture and dOmesnc PUTPOSe i
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that depleted water level by May and June. The
‘onset of Monsoonal rainfall in June enriched the
reservoir with water. Monsoon observed good
-amount of rainfall with 524.4 mm of rainfall
‘having peak in month of August (Fig. 2)
Fgure 2 Rainfall TulJapur catchment area

Temperature is easily measured with help
of glass thermometer. It was measured during
sampling and recorded throughout the year. The
temperature is recorded after two hours of sunrise
while collecting water sample and the same time
is maintained through the year. Temperature of
water was recorded maximum in June and
minimum in November, which is congruent with
atmospheric temperature (Table.1). Turbidity and
Electric conductwlty (EC) follow the ramfall and
maximum during rainy season with the add;tlon of
water

Therefore - Turbldlty d % Electrlc
conductlvxty (EC), both of these*parameters are
high in month of August and March Wthh
correlates ith maxima ofgraj nfa]l(TabIe 1),
decreases with addition of%%m, water an durmg
summer season at warmer temperaturé the pH is
high which decreases with inf] f fre l’l}
during monsoon but even thql ever reac
below 7 or acidic level that ‘s Juctugtion
occurred within the range of basi
Dissolved Oxygen (DO) follows the pattem of
combined effect of temperature and rainfal. In

summer season the dissolved -oxygen decreas,es,f
while durmg monsoonal - rain watér{ mhmrgg:?*‘““ﬁn&m
[

through various ‘rapids enhance concentration

~ DO in water, therefore in 2014 it shows dual

peaks one in March and other in August (Table.2).
Biological Oxygen Demand (BOD) and
Chemical Oxygen Demand (COD) though follow
the same pattern but too Jow values of BOD over
COD indicates the level .of organic pollution.in
the reservoir from domestic sewage, human
intervention and that too in summer season when
quantity of water in reservoir was less(Table.2)..
Total Dissolved Solids (TDS), -Total
Suspended Solids (TSS) and Total Solids (TS)
secems to follow the rainfall rather than
temperature therefore .~ premosoon tl]]age and
zgriculture runoff  in ramy season .may be

Tab];kt)kwgo entratlon"

responsible for increased TDS, TSS and TS. In
companson to TDS, Total Suspended Solids (TSS)
is very less therefore values of TDS and TS
almost appears to be same. In 2014 TDS, TS show
two peaks corresponding to rainfall, one in March
and other in August (Table.1). Calcium ( Ca),
Magnesium ( Mg) and Total Hardness ( TH) also
follow the rainfall pattern as they are contributed
by dissolution of soil particles(Table.2). The
concentration of Nitrate and Nitrite  inversely
related. Nitrite concentration is related with
bacterial and algal concentration that convert
them in to either nitrate or ammonia ﬁxing
bacteria etc. Nitrate concentration is maximumn
during rainy season and minimum durmg summer
season(Jable.2). :
.xThe Phosphate concentration is maxxmum :
Lir’mg summer yvhen volume of water is less due
c;vaporatlo,n Josses. It means durmg rainy
S?}?\? the concentratlon of Phosphate is diluted

#
J &

{“’

i ?&

and*With gradual accu[nulatnon its concentration -
gradually increases€Table.2) due to decrease in
water volume. Sulphate concentration gradually
decreases ir& mmeF which reach minimum level
n-May and inc eages with influx rainwater which
%ak m A\ﬁ’g‘ 3 _ﬁe that it start deplete gradually
wintery "and  summer (Table.2).The -
Chlorine also follow the rainfall,

4 it is maximum in rainy season in proportion to

influ%,.of water in the reservoir and gradually -

depletes u;iwmter and further in summer reachmg o
el in March and April(Table.2).
Among zooplanktons Rotifera, Copepoda
" Cladocera - and ; Ostracoda -are. - studied. -
mentioned

studied from collected . water samples -

are

(Table.4). Brachinus species dominate among the "~~~ - .
Rotifera. Among other zooplanktons .10 species.. . - . . .

of Copepodes (Table.5), 18 Cladocera (Table.6); .
and 12 species of Ostracoda (Table.7), are found
in  the collected ~water samples. ‘Rotifera -

dominated the community throughout the year.

In summer season especially in the month - ..

" of May all the zooplanktons counted" highest in
number that is organisms per lltter In winter -
;. season that is m December orgamsrgsﬁgunt ;sless

sy '?\

in Table.no. 4,5,6. and U Rotlfera- S
~ dominates the community, 43 species of Rotifera =
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(Table.3). In June, with the onset of monsoon, Monjl|IDOT | BODEGIFCODA [INO3 I [INO2 e
and because of rainfall in catchment area (Graph. e o o s e -
No. 2) habitat is diluted by influx of rain water as Feb
= 4.50 3.82 3135 | 0.29 0.28 156.38
well - as agricultural runoff, therefore the Mar
organisms count shows drastic low. o0 €168 08 L on L2
. 5 o 4.32 " 5.02 41.09 | 0.21 0.30 173.56
% May
V. EXPERIMENTAL RESULTS 20 Ao (9072 1005 1033 15403
5.38 3.58 29.35 | 0.67 0.22 185.55
. . Jul
Table. 1 Physico-chemical parameters of water " oo |30 [2479 |oss | ous 203.02
samples collected in 2014 at Kurnur Dam, S o iy 19.04 | 160 | 007 24643
S
e 7.15 1.15 9.62 1.44 0.09 233.57
Months Temp. pH EC Sechi Sep
Depth 5 6.66 0.93 7.85 1.22 0.13 222.67
January 23 7.9 461.44 98.20 . i 5.75 1.39 11.59 | 0.83 0.19 207.04
N :
February 20 178 488.17 94.66 " | 4o 2.23 18.40 | 049 0.25 172.51
D
March 2 176 552.88 87.02 ; “ lase | 205 | 2402 |0uz | oz 161.04
= - ; Mon | M@ TH P . |s Ta Mg
il |27 7.9 | 541.78 Bso A ] .
May ... : 29 7.5 482.62 84350 - Co s %Jéi 252.76 | 2.58 | 1237 17.97 104.93
June 131 7.7 = 579& '77‘80 o f \M&)f’[nms [ 268, .30 | 13.64 | 2048 111175
3 2 % L 4 . [ g™
July ] 28 7.1 | 6337 76.59 L] a2s2s | 3053 230 | sz | imss | 12826
| August s 23 7.1 76926 71.60 Iy 2543 | 298.99 [B2.58 | 1602 | 1720 125.43
September 26 173 fﬁ %,3729.10 54.40/ M'(jg& 264.95 | 2% 15.09 | 1666 110.34
J
September 19 75 5.07 ‘/618 " 3 X‘zo.sa 19% | 1719 | 1965 134.97
Jul G
ok 22 7.6 646.28/ 75.83 A 148.88 351.\89\ 165 | 1818 | 23.92 148.88
LTl S T 7.8 ﬂé 935 bl \’459:3_?:\;5\32 1933 | 3809 | 183.45
ey 20 8.0 26958 76.70 ; Sep\}m.zo .ﬁgg A1 | 1ss3 | 3758 | 17320
: e S : \\M :ff 164.52 | 387 129 | 1621 | 2862 164.52
Months , »-=-| Turbidit | TDS TSS TS - ooy 1) o [ S[oes 7 o
ik e y 7l e % e e g & 152.08 | 359.12 1.84 . 14.45 27.96 ~ ] 152.08
5 = . N £ & A : iny
January s 335 948 .| 343.86%- i 124359'é 29710 | 211 | 1269 | 2671 ] 12459 -
| February =) go 4 354 10.80. <[ 36455 | st .
March .93 400 - | 1146 © | 413108, U R 2 @ﬁe oplanktons count from water samples
- April 85 |39z “|10e7 403.27 collected in 2014 at Kumur Dam (Orgamsms/llt)
May 183 . ]340 | 1028 | 36000 :
Ton T T Mon(hs Ronfcra Copepoda Cladoccra “Oslracoda‘
ane 9.6 | 420 1212 - ] 431.84 e T il Sio 5
July 126 | 459 -] 1475 | 473.97
TR L = = February -123 - 47 42 36
8 {156 | 558 = 2349 - | 58093 March 36 [l i A
| September 1500 " ¥ 528 - +1.231i8 <5151 April 143 o2 5 an
S September, | 136 - 504 . l7,’6_5 52132 May .- 153 -89 79 58
October. | 117 -] 468 14.75 483.07 June 158 70 62 47
November i1 11.5 121390 14.09 | 404.31 July 139 59 52 38
| Docember ] 1047 ) 364 - 13.02 | 377.39 el OV R e =2
i i : S - ; September | ‘gg .| .55 49 36
‘ '_Table2 Phys1co—chem1cal parameters of water Septemben 1116 71T 6 56 “140
: f‘-‘samples collected in 2014 at Kumur Dam : iOse 121 63 55 i)
i A ; November | - 133 51 -45 43
December 106 - 49 i N 230 °
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Table.7 List of Ostracoda observed in the sample
collected from Kurnur Dam in 2013

Table.4 List of Rotifers observed from the sample
ollected from Kurnur Dam in 2013

Candocypris
li-achionusangular Filinialongiseta | Keratella sp. | SPP. gand.tma Centrocypris | Cyprides
i .| Cypris
drachionuscalycifl | Keratellatropica | K. ertellavalga Cyprinotus | spp, Darwinula__| Ilyocypris
aus Limnocyther I Metacypri Potamocypri Stenocypris
Zrachionuscaudatu | Lecane bulla Lecanebidentata € S s spp.
S
Erachionusquadrid Notholcaacumin lecanedepressa VI. CONCLUSION :
eecd gia. 5 —— The quantity of rainfall and the quality of
Z‘:d""”‘““’ eceol | Rotaria spp. f"“’"epy Gforii inlet water through agriculture runoff along with
Biphanesclovalal | Trichocera spp ek leois temperature are the important factors that directly
= or indirectly govern all other abiotic . factors
Euchlanisdilatata | Asplanchna sp. | Lepadella considered here like total dissolved solids, pH of
patella .. Water and mineral concentration, During summer
*“iniaopoliensis f:achionusfalcal Mona.s"é)’;glla sp. }F% seasogy@pecia”y in the month of April and May
A EL 4 . 5 : S0
Keratellacochleari Brachionusforfic | Notom ’;;ﬁ;'ope't‘is :'A'}}‘,‘the é;gs.eWOIr Wwater ~volume 'decrease‘s' ,by
= s N \Kev,aporatlgvn lo§“§;~,‘§§ well as dam discharge, which
i Keratellaprocura Branqionquscal?i% “Proalesdecipiens nhnce the gﬁlyl}ut‘lon effects of domestip_sewage
i iflorus L : from the nearby village. The rainfall distributed in-
.f Brachionusdiversic Cephalodellaexi , ll‘;sef;t_iohﬂr’i"giﬂm _-—~1€ss’number of rainy d{gys lead to dilution of water
o (Ena___ g, | Similis e rapidly. In 2014 sumiiier season that is from Ma
i Bf”‘”’o’"“fd"’_"’“ gx;"l”de‘% 4 ?e“flu/d"'e”a < topJuni th ~\guantilt;/mof water in the reservoir wa)sl
Brachions spp. Colurellaadriati | -Testudinella sufficient in ¢omparison to previous years because
i ' ca patingar """\ @1“@00@J rainfallNin the month of February and .
e s . A e el . .
{ £iZna spp. Dicranophor, Tgichocercatigri Ma\r\ch by gPremonsoonrainfallf (Awakalis). In
: S olerus S summer s¢asongRotifera, Copepoda, Cladocera
Troleuchianisspp | B ~and Ostracodd” predominate in terms of quantity

Tatle. 5 List.of Copepoda observed in the sample ~:

| and . diversity than other seasons, In summer
coliected from Kurnur Dam in 2013 1 :

season.ﬁvz:boplankton community is dominated by

| Grlops T Cyclops Diaptamus spp. Eudiaptomuser. .| . :Rotifera’ ollowed by Ostracoda and - then
= viridis v acitisSarg-, "SrpEEET o G o e o :
= Ty ppda dnd least is Cladocera. Growth rate of
zocyel | Megacy Paracyclopsfim Mesocyclopsiéu g ‘%‘e] . be “hieh e
S clops | briatus A population  may ighest in summer season
= . e -especially in the month of June which follow high: - :
A s : Heliodiaptomus - ~ temperature- and count is' lowest in winter season - AL
izrge contortus during November and December. In winter season - - s

fable. 6 List of Cladocera observed in the sample .

ollected from Kurnur Dam in 2013

Biaperturaaffi |

Alonagutiat Macrothrixgoeld
dicea | aSars | ii (Richard) nis (Leydig)
Grimaldinabr
Bosmi | Bosminalon Ceriodaphniapul | azzai
g girostris chellaSars (Richard)
Dagh | Trophocycl Macrothrixspino Daphnia
B2sp |.ops sa (King) " cucullataSars
Flurcularia Iyocryptussordi Scapholeberis
2PE | sp v dus(Lievin) | kingiSars
ligre | Moina : e
sz | mircura

~or indirectly that is

also Rotifera dominates the community followed , -
- by Ostracodaand Copepoda ' as same in summer.- . :
-+ Cladocera found to be least in count -in both. .. .
" seasons. Thus temperature is the . important H8
physical factors that govern the community either .

directly by influencing the population growth rate
by influencing other

~ dependant physicochemical parameters, Besides, -

rainfall and quality of runoff influx influence the
zooplankton community structure. Lo e
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