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ABSTRACT The currentintellectdeal with assessment of vital Physico-chemical parameters and Zooplankton diversity 
correlated with the pollution status of Borna Prakalpa at Chandapur near Parli .v. town Dist. Beed re-

sided between 180 – 51’-0”  North latitude and 760 –27’-0” East longitude in Marathwada region [M.S] India [Asian 
continent]. The work was undertaken to investigate importantwater body near Parli  .v. the imperative parameters were 
analyzed every month during February 2010 –January 2011. For this three different sampling stations were selected  
at  Borna Prakapa as station  CH1,CH2,CH3 .The results construed that in  the different months showed fluctuations in 
physicochemical parameters imitate accordingly to the seasons, climate and the pollution load over the scrutinize water 
body. The present work was correlated with the zooplankton diversity and pollution indicator species used as bio-indi-
cators to assess the water quality of the Borna dam. The Bio- indicator zooplanktonspeciesfrom three (3) stations of the 
dam were recorded, with the pollution indicator index species listed by   IAAB ,  Bilgami  K. S. and  Sládecek pollu-
tion indicator species. A total of 22 genera were recorded out of 10 Rotifers 8 were Bio-  indicaor, from 4 Cladocera 4 
were Bio - indicator, out of 6 Copepods 6 were Bio- indicator, and 1 Ostracoda being the Bio- indicator.   For knowing 
the quality of water samples the total score of stations were recorded 19 indicator species out of 22 were found which 
helped to know the high degree of organic pollution at the Borna dam. The species given by IAAB , Bilgami  K. S. and  
Sládecek pollution indicator index. 

1] Introduction :
Increased interest in ecosystem health and integrity has 
created a need for new approaches in assessing  ecosys-
tem conditions. Traditional ecological indicators have fo-
cused on one of three distinct approaches (Landres et al., 
1988): detecting the presence and effects of environmental 
contaminants; tracking population trends of indicator spe-
cies; and assessing physical habitat quality for species. The 
considerable success of contaminant biomonitoring pro-
grams in identifying and remedying pollution, particularly 
in aquatic systems, led to an early emphasis on chemical 
monitoring (Ellis, 1937; Hynes, 1960). An indicator species 
approach has been popular among biologists concerned 
with individual sport fisheries (e.g., Edwards et al., 1990) 
and has also been used commonly in toxicity tests (War-
ren, 1971). More recently, physical habitat structure has 
received considerable attention (Platts et al., 1983; Plafkin 
et al., 1989) as water quality has improved following imple-
mentation of the Clean Water Act.

Fresh water zooplankton is an important biological compo-
nent in aquatic ecosystems, whose main  function  is  to 
act as a primary and  secondary  links  in  the  food chain 
and  they play  a vital role in energy transfer of aquatic 
ecosystems (Altaff, 2004). Zooplanktons are the most valu-
able indicator of tropic status than generally has been real-
ized, since they are larger and easier to identify than phy-
toplankton (Kovalev, et al., 1999).  Zooplanktons can also 
be used as “bioindicators” for water pollution studies, be-
cause their occurance, vitality and responses, change un-
der adverse environmental conditions (Oliver, 1996).

Water is liquid compound and descends from the cloud as 
rain. It covers 71 percent of the earth’s surface in form of 
rivers, lake and seas (CIA, 2008 and MOFED, 2008) and 
is useful for life survival and existence of man, all animals 
and plants. Water is one of the most impotent available 
substances on the earth. The survival and quality of hu-
man life depends up on the availability of fresh water. The 

aquatic animal’s life directly or indirectly depends on water 
quality status (A.Bajpai, 1993). (A.Mishra et.al.1993).(Sayes-
hwara,2010).

Maharashtra occupies main portion of the Indian Sub-
continent. The geographical location of Maharashtra is 
bounded between latitude 16.4o to 22.1o N and longitude 
72.6o to 80.9o E and has an area of 307.71 thousand sq 
km, which is about 9.4 percent of the total geographical 
area of India. In Marathwada region there are many dams 
on different rivers, but very less attention has been fur-
nished towards  presence of Zooplankton indicator spe-
cies and water pollution. In the present investigation the 
pollution status of  Chandapur Dam  on Dhobighat river 
near Parli Vaijnath in Beed district of Marathwada region in 
Maharashtra State were checked with the help of Standard 
list   of Zooplankton pollution indicator species list given 
by IAAB , Bilgami  K. S. and  Sládecek pollution indicator 
index. 

1.1] Need behind the aspiration

 To provide the data of qualitative, quantitative abun-
dance of zooplankton highlighting Bio -indicator spe-
cies as the base for further research, control of pollu-
tion  and rehabilitation.

 This work is one step in the direction to minimize the 
Problem of water pollution due to domestic, industrial 
and agricultural  activity.

 To help for the solution of pollution   from end to end 
with  Gram Panchyat  Chandapur  and  12  other vil-
lages and  Municipal Corporation at parli v, Irrigation 
Dept. , Pollution control board, Govt.  Officials and 
NGO’s etc.

1.2] Need behind this work. 
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 The present water body is important in parli region but 
no attention has been given to it. 

 The main cause behind this work is to focus on pollu-
tion status and inhibit the all domestic 

                activities to reinstate the usual  status of this 
Borna Prakalpa or Chandapur Dam .

 This work may be a little effort to focus and minimize 
Pollution stress on this Dam.

2] Materials and Methods 
The influence of pollution on the abundance of major zoo-
planktons like Rotifera, Cladocera and Copepod were in-
vestigated at polluted and non polluted regions at Chan-
dapur near Parli v. The water samples were collected for 
physicochemical analysis from 3 stations CH1,CH2,CH3 of   
Chandapur dam for one year (Feb 2010 to Jan 2011).  

The water samples were collected in the acid washed five-
liter plastic containers, at early Morning 10 a.m to 12 a.m 
in the fourth week of every month. Separate samples were 
collected for DO in 250 ml. BOD bottles. The Physico-
chemical variations of dam water like DO, Temperature, 

pH , conductivity  and  total hardness were recorded. DO 
was fixed at the stations itself water and air temperatures 
were recorded with thermometer; pH was examined with 
the help  digital pH meter in laboratory. The conductiv-
ity was recorded with the help of digital   conductiv-
ity meter. The standard methods used for water analysis 
were  according to APHA (1998) in the Laboratory/ Dept.
of  Zoology at Late.  Laxmibai Deshmukh Mahila College 
Parli.V.Dist Beed .The subsurface water was sieved through 
plankton net no.25  and was transferred to 200 ml plastic  
containers for preservation in 4%  formalin solution.  The 
formalin fixed plankton samples were centrifuged at 1500 
to 2000 rpm for 8-12 min. The zooplanktons were settled 
at bottom, the upper water was siphoned out and diluted 
to concentration in such a way that they could be eas-
ily counted individually under compound binocular  micro-
scope  and zooplanktons were measured and multiplied 
with dilution factors using Sedgwick rafter cell Edmonson, 
(1963) ,Battish ( 1992) and APHA (2005). 

Species diversity index was obtained by following Shannon 
Weaver methodology (Nath, 1997).After further taxonomic 
investigations’ the pollution tolerant genera and species 
were recorded from three (3), stations of one dam. The 
Zooplankton samples were collected every month at the 
present dam from 3 different sampling stations. For one 
year from Feb 2010 to Jan 2011.  The analysis was done 
with the help of  Sedgwick’s rafter cell. The supernant wa-
ter was siphoned out and the settled planktons were enu-
merated by ‘Sedgwick-Rafter Cell’ method. Identification 
of zooplanktons species was performed under microscope 
by using keys and monographs of IAAB, Bilgami K. S. and 
Sládecek pollution indicator index ,standard References; 
Pennak (1978) and Adoni et al. (1985). The pollution indi-
cator species were identified according to the standard list 
of pollution tolerant zooplankton index by IAAB ,  Bilgami  
K. S. and  Sládecek pollution indicator index.

Table no.1 Details of Borna[Chandapur] Prakalpa near 
Parli v.Town . 

 Name of Prakalpa Borna Prakalpa/Chandapur 
Dam 

Geographical coordination 
180

 – 51’-0” North latitude 
and 

760
 –27’-0” East longitude.

River impounded. Dhobi ghat 

Type of Dam Earthen type 

Year of Construction. 1969 

Catchment area 22.53 sq.kms 

Submergence area 71.28 hectors 

Length of dam [Length of 
earthen wall]  258 meters 

Height of Dam[Height of 
earthen wall] 23.90 meters.

Reservoir irrigated  area ---------------

Gross  storage capacity 3.01 million Cubic meters. 

The average rain fall 676 mm

Distance from Parli v. Town 5 kms away from East direc-
tion. 

Water supplied for Drink-
ing to   12 Nearby villages. 

 
Table no.2 Physicochemical data of Borna Dam Near 
Parli V. Dist.Beed. Feb 2010-Jan 2011

Months/

Parameters 

Jan 
2011 

Feb 

2010

March

 

April

 
May June July Aug Sept Oct Nov 

Dec

2010

Atm. Temp. 23 25 29 34 36 34 30 28 27 29 25 20

Water temp. 18 20 24 29 30.5 32 25.4 23 22 21 18.5 16

PH 8 8.12 8.33 8.52 8.61 8.4 8.3 8.21 7.99 7.64 7.43 7.25      

Conductivity 910 1100 1245 1478 1677 1890 2109 2132 1854 1643 1276 1080

D. Oxygen 9.1 8.4 7.30 6.5 6.3 6.8 7.01 7.8 8.3 8.55 8.7 8.9

T.Hardness 144 108 100 96 90 116 118 120 124 128 134 138

 
Table no.3 Mean Seasonal data of Borna dam near  Par-
li V. Dist.Beed. Feb 2010-Jan 2011

Sr.No Parameters  Summer[mean 
values]

Monsoon[mean 
values]

Winter[mean 
values].

1 Air tempera-
ture 31oC 29.75 oC 24.25 oC

2 Wat.Tempera-
ture 25.87 oC   25.6 oC 18.37 oC

3 PH 8.4 8.22 7.64

4 Conductivity 1375 1996.25 1227.25
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5 D.Oxygen 7.12 7.47 8.81

6 Total hard-
ness 98.5 119.5 136

Table no.4 Zooplankton groups recorded  with their re-
spective genera Borna Prakalpa at Chandapur  during 
Feb  2010 to Jan 2011. 
1)Rotif-
era(10 
genera)

 i) Brachio-
nus sp.[   

5diff spe-
cies] ii)
Cephalodel-
la sp.

 iii) Tricho-
cerca sp. 

iv) Keratella 
sp.[2] 

v) Anurae-
opsis fissa

Fre-
quency

 +++++

xxxx

_ _ _

+++++

---

2) Cladocera (4 
genera)

i) Daphnia sp.

ii) Bosmania sp. 

iii) cerodaphnia 
sp.

 iv) Chydorous sp 

v)Moina Sp.,

Frequency 

+++++

xxxx

xxxx

00

+++++

3) Co-
pepoda (6 
genera)

 i) Cyclops 
sp. 

ii) Diapto-
mous sp. 

iii) Eucy-
clops sp. 

iv) Mesocy-
clops sp. 

v) Microcy-
clops sp

 vi) Macro-
cyclops sp. 

Fre-
quency

+++++

_ _ _

xxxx

xxxx

xxxx

00

+++++

4) Ostracoda (1 
genera) 

i) Cypris sp. 

Frequency

xxxx

frequency symbols 1] Abundant= +++++ 2] Moderate= 
xxxx 3]  Frequent= 00 4]Rare= ---  

Table no. 5   [a,b,c,d]:- Bio - indicator Zooplankton  spe-
cies from different groups at Borna Prakalpa Chandapur 
Dam  During Feb  2010 to Jan 2011 Table no.5a                             

Sr.No
Rotifera[ 10 ]

Potency  Bio -  in-
dication

1 Anuraeopsis fissa *

2 Brachinous calciflorus ****$ b+xx

3 Brachinous calciflorus.b ****$ b+xx

4 Brachinous quadriden-
tata ***$

5 Brachinous angularis ***$

6 Kartella  sp. **

7 Kartella   quadranta .sp **

8 Brachionus havanaensis ***$

9 Trichocerca **

10 Caphalodella. %

Table no.5b      

Sr.no Cladocera [4] Potency  Bio -indication

1 Chydorous 
Species **#

2 Bosmina. Sp **a+

3 Cerodaphnia 
sp. #

4
Daphnia sp.

**

 
Table no.5c

Sr.No Copepoda[6] Potency  Bio indication

1 Diaptomus Sp ***

2 Cyclops Sp., *xx

3 Mesocyclops Sp. ***

4 Microcyclops Sp. ***

5 Macrocyclops sp. *

6  Eucyclops sp *
 
Bio-indication  Potency :- 1] Nil pollution status * 
2] Mild pollution  status **                    
3]Moderate Pollution status *** 4
] High Pollution status **** 
5] Acid stress indicator  a+  
6] Euthrophication indicator #  
7] Thermal stress indicator $   
8] Heavy metal stress indicator xx          
9] Alkaline stress indicator b+
10] Sludge and Detrioration  indicator %
 
Table no.5[d ]

Ostracoda
Potency  Bio -indication

Cypris ***

 
Result and Discussion 
The zooplanktons from major link in the energy transfer at 
secondary level in aquatic biotopes. The occupy an inter-
mediate position in aquatic food webs between autotrophs 
and heterotrophs. The distribution and diversity of zoo-
plankton in aquatic ecosystems terms depends mainly on 
the physico-chemical proportion of water. Pollution of wa-
ter bodies by different sources will result in drastic changes 
in zooplankton potential of the ecosystem. Zooplanktons 
are known to accumulate chemicals by direct absorption 
from water and through food intake. 
 
Zooplankton constitutes the food source of organisms. It 
plays an important role in aquaculture, including being an 
indicator that determines water  quality, pollution, and the 
state of eutrophication (SALER, 2009). 

The present work was undertaken to study the pollution 
status of the  Borna [Chandapur] Dam  with zooplank-
ton diversity. This dam water is used for drinking   pur-
pose of  by 13 nearby village residents. After recording 
the zooplanktons for one year  pollution statuses during 
the   present work total of  22 genera of zooplankton were  
recorded  the groups with the genera composition are 
as Rotifera (10 genera- 8 pollution indicator)   Cladocera 
(4genera -4poll.ind),  Copepoda (6 genera- 6 poll.ind)  and 
Ostracoda (1genera-  1 poll.ind).Out of 22 found genera 
19 were pollution indicator . From this it becomes clear 
that Borna[Chandapur] Dam  is Polluted due to different 
domestic, agricultural and industrial activities as the water 
of Dhobi ghat river is saddened to construct the Dam for 
wellbeing of the people  nearby  Parli v. of Beed District of 
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Maharashtra India.  

For understanding the health of water bodies, zooplank-
tons are useful as these are very sensitive to pollutants and 
as they act as bio indicator of water bodies. The utility of 
zooplankton in accessing the water quality at population 
level was done by several workers The role of zooplank-
ton in assessing water quality at population level had been 
reported  by  (Trivedi, 2000);  Reddy (2002); (Altaf and 
Muthupriya, 2002); (Hiware and Ugale, 2003); (Sharma, 
2004); (Raut et al., 2006); (Pandit et al., 2007); (Bhagat and 
Meshram, 2007); (Patil et al., 2008); (Mulani et al., 2009); 
(Rajgopal et al., 2010); (Verma et al., 2011) (Rankhamb and 
Raut, 2012 ); (Sivalingam et al., 2013); (Shailendra Sharma 
et, al. 2013) .

In the present investigation in biotic assemblages bioindi-
cators from rotifers were recorded in the bulk other groups 
were as Cladocera, Copepoda and Ostracoda were record-
ed as in table no. 4 and 5[a,b,c,d.]which indicates that the  
Borna or Chandapur Dam At Chandapur  is moderately 
polluted with 19 pollution indicator species from standard 
pollution indicator index. After outcome the results of the 
polluted status of the present water body  Municipal Cor-
poration, Maharashtra Pollution Control board, and NGO’s 
can use this data for further action.  

Physicochemical parameters
Water  pollution  is  a  phenomenon  that  is  character-
ized  by  the  deterioration  of  its quality as a result of 
various human activities.  Rapid industrialization and indis-
criminate use of chemical fertilizers and pesticides in agri-
culture are causing heavy and varied pollution in aquatic 
environment leading to deterioration of water quality and 
hence depletion of aquatic biota  (Khan et al., 2012).   Sur-
face water quality depends not only on natural processes  
like precipitation  inputs,  erosion,  and  weathering  of  
crustal  material,  etc.,  but  also  on anthropogenic  in-
fluences  like urban,  industrial, and agricultural activities  
(Ravikumar et al., 2013).    Therefore,  scientific  study  
needs  to  review  strategies  for  conservation  and  bet-
ter utilization of lakes (Nikitaraj, 2012).

1 and 2] Air and WaterTemperature. 
In the present investigation maximum air temperature val-
ue recorded in Summer was 360 c in May  with seasonal 
mean  value as 31oC and minimum temperature value re-
corded in winter in October was 20 0 c in December with 
seasonal mean temperature value as 24.250 C.

In the present investigation maximum water temperature 
value recorded in Summer was 30.50 c in May with season-
al mean value as 25.87 0C and minimum  water tempera-
ture value recorded in winter in was 16 0 c in December 
with seasonal mean water temperature value as 24.25 oC. 
Maximum values of air and water temperatures were  re-
cordedin summer and minimum values of temperature 
were recorded in winter Similar types results were  attribut-
ed by few workers at  different water bodies  are as ., Ma-
hajan C.L.,Singh J.J.,( 1973). Trivedi, (2000);  Reddy (2002); 
(Altaf and Muthupriya, 2002); Hiware and Ugale, ( 2003); 
Sharma, ( 2004); Pawar S, (2005) .,    (Raut  et al., 2006);  
Salve (2006)., Pandit et al., (2007);  Bhagat and Meshram, 
(2007); Patil et al., ( 2008); Mulani et  al., ( 2009); Dirican., 
(2009). Rajgopal et al., (2010);  Sanyogita  (2011) ., Verma 
et al., ( 2011) .,  Shinde  (2011)., Rankhamb  and  Raut, 
(2012 );  Sivalingam et al., ( 2013).

3] PH

In the present investigation maximum pH value recorded 
in Summer was 8.61 with seasonal mean value as 8.4 and 
minimum pH value recorded in winter in October was 7.25 
with seasonal mean value as7.64  . Similar types results 
were attributed by   Mahajan C.L.,Singh J.J.,( 1973). Trive-
di, (2000);  Reddy (2002); Altaf and Muthupriya, (2002); Hi-
ware and Ugale, ( 2003); Raut  et al., (2006); Pandit et al., 
( 2007); Bhagat and Meshram, ( 2007); Patil et al., ( 2008); 
Verma et al., 2011)., Rankhamb and Raut, ( 2012). 

4]Conductivity 
In the present investigation maximum conductivity re-
corded in Monsoon was  2132 μm  in August 2010   with 
seasonal mean value was 1996.25 μm value and minimum 
conductivity recorded in winter   in December  was 1080 
μm with seasonal mean value 1227.25 μm. Electric conduc-
tivity showed high significant positive relationship with wa-
ter temperature.  Similar types of results were recorded by 
few workers as ., Rajgopal et al., (2010);  Sanyogita  (2011) 
.,  Verma et al., ( 2011) .,   Shinde  (2011)., Sivalingam et 
al., ( 2013).

5] Dissolved oxygen: 
Dissolved oxygen (DO) is one of the most important and 
limiting parameter of water  quality assessment which 
maintains aquatic life. It regulates the metabolic pro-
cesses of aquatic organisms. In the present investigation 
maximum D.O value recorded in winter was 9.1 mg/l in 
Jan.2011with easonal mean 8.81 mg/l as and minimum 
D.O value recorded in summer  in May  was 6.3 mg/l with 
seasonal mean value 7.12 mg/l.as7.64  . Similar types re-
sults were attributed by Lower DO in summer may be due 
to high temperature and low solubility of oxygen in water 
consequently affecting the BOD Singh et al., (1991). With 
the progress of winter, DO increased to its highest value 
which may be due to circulation by cooling and draw 
down of DO in water Hunnan, (1979).

6] Total Hardness
Water hardness is commonly defined as the sum of the 
polyvalent cat ions dissolved inwater. The most common 
cat ions are calcium  and magnesium; although iron and 
manganese may contribute.

In present investigation maximum T.hardness value re-
corded in winter was 144 mg/l in Jan. 2011with seasonal 
mean 136  mg/l as and minimum T.hardness value record-
ed in summer  in May   was 90mg/l with seasonal mean 
value 98.5 mg/l. In the present work Maximum values of 
TH were recorded in winter and minimum were recordedin 
summer. Salve and Hiwre (2006), S.E Shinde et.al 2011) re-
ported that TH high in winter low in summer and monsoon 
season. 

Conclusion :- 
After the present investigation it is very clear that 1] The 
present water body is polluted as from the zooplankton 
analysis out of  22 recorded species 19 are  Bio- indica-
tor.2]  Different zooplankton pollution indicator species  
groups from Cladocera,   

copepod and Ostracoda were found as shown in table no. 
5[a,b,c,d]it points to polluted condition of Borna Dam  at 
Chandapur. 3] This Borna Dam  at Chandapur shows domi-
nation of rotifers which can be attributed with the high de-
gree of pollution. 

4] The zooplankton found in, high pollution stress,  acid 
stess ,heavy metal stress, euthrophication stress, thermal 
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stress, alkaline stress conditions etc clearly indicates that 
water body  shows moderately polluted  condition. 

Recommendations
[1] The domestic activities around the reservoir must be 
prohibited to minimize the pollution load.

2]  Municipal corporation can have facilities there Creation 
Park with Ornamental plants, Fish Aquarium house, 
boating facility, swimming pool etc.

3] There must be separate system run by Municipal Cor-
poration for the management of  Borna Dam  at Chan-
dapur as the water from dam  is supplied to 13 nearby    
villages. 

Acknowledgements
The author is thankful to Head, Dept. of  Zoology, Dr. Ba-
basaheb Ambedkar Marathwada University for providing 
the laboratory and library facilities.The author are thank-
ful to Principal Dr. S.B. Jadhavsir, Rajarshi Shahu Mahav-
idyalaya, Latur andthePresident of Shiv Chatrapati Shikshan 
Sanstha Dr.Gopalraoji Patil Ex. M.P. RajyaSabha, and Vice-
President Dr. P.R Deshmukh Saheb, SecretaryNarayanraoji 
Patil (JointSecretary) Dr. A.S. Jadhavsir and S.T. Manaleji, 
Dr. R.L. Kawale and all therespectedmanagement mem-
bers. The authors are thankful to Dr. Baban Ingole Dy. Di-
rector NIO Goa, Dr.D.G.Solunke sir, Head Dept. of Zool-
ogy, Rajarshi Shahu mahavidyalaya Latur. 



592  X INDIAN JOURNAL OF APPLIED RESEARCH

Volume : 5 | Issue : 8  | August 2015 | ISSN - 2249-555XReseaRch PaPeR

REFERENCE A.P.H.A. 1998. Standard methods for the examination of water and waste water, 21st Edn Washington, (DC) USA. | | Altaf K., Muthupriya S.P., 
2002. Temperature tolerance | in the fresh water copepods and cladocerans.J of Aqua. | Biol, 17(2), 37-41. | | Altaff K., 2004, A Manual of 

Zooplankton, Compiled for the National, workshop on | Zooplankton, The New College, Chennai, pp1-154. | Bajpai A. (1993). Limnological studies to asses water 
quality of upper lake Bhopal (M.P).Aqua resource, Vol.3,23. | Beyst B.D., Buysse A., Dewicke, Mees J., 2001. Surf zone hyperbenthos of Belgian sandy beaches: 
seasonal patterns. Estuarine, Coastal and Shelf Science, 53, 877-895. | | Bilgami K.S., 1985-87. Biomonitoring of Ganga The Ganga a scientific study 101-106. | | 
Chattopadhyay C., Barik A., 2009. The Composition and Diversity of Net Zooplankton Species in a Tropical | Freshwater Lake. International Journal of Lakes and Rivers, 
2(1), 21-30. | Christou E.D., 1998. Interannual variability of copepods in a Mediterranean coastal area (Saronikos Gulf, Aegean Sea). Journal of Marine Systems, 15, 
523-532. | | CIA – The World Fact book: Central Intelligence Agency (2009). Retrieved 2008-12-20. | | Dirican S., Haldun Mand Suleyman C., 2009. Some physicochemical 
characteristics and Rotifers of Camligoze Dam lake, Susehri, Sivas, Turkey. Journal of | Animal and Veterinary Advances, 8(4), 715-719. | Donner J., 1978. Material zur 
saprobiologischen Beurteilungmehrerer Gewisser des Donau-Systems bei | Wallsee und inder Lobau, Osterreich, mit besonderer Beruicksichtigung derlitoralen 
Rotatorien. Arch. Hydrobiol. Suppl. 52, 117-228. | | Edmonson W.T., 1963. Fresh water biology 2nd Edition. ,John Wily and sons INC New York. | | Edwards, C. J., Ryder, 
R. A. and Marshall, T. R.: 1990, ‘Using lake trout as a surrogate of ecosystem health for oligotrophic waters of the Great Lakes’, Journal of Great Lakes Research 16, 
592. | Escribano R., Hidalgo P., 2000. Spatial distribution of copepods in the North of the Humboldt Current region off Chile during coastal up dwelling. Journal of the 
Marine Biological Association of the United Kingdom, 80, 283-290. | | Ellis, M. M.: 1937, ‘Detection and measurement of stream pollution’, Bulletin of the Bureau of | 
Fisheries 48, 365. | Ferdous Z., Muktadir A.K.M., 2009. Potentiality of Zooplankton as Bioindicator. American Journal of Applied Science, 6(10), 1815-1819. | | Gannon 
J.E., Stemberger R.S., 1978. Zooplankton (especially crustaceans and rotifers) as indicators of water quality. Trans. Am. Microsc. Soc., 97, 16-35. | | Gilmar Perbiche-
Neves1, Cláudia Fileto, Jorge Laço- Portinho Alysson Troguer & Moacyr Serafim-Júnior 2013. Relations among planktonic rotifers, cyclopoid | copepods, and water 
qualityin two Brazilian reservoirs J. Aquat. Res., 41(1), 138-149. | | Hiware C.J., Ugale, 2003. Hydrobiological studies of | Jagtunga Samudra Reservoir, Maharashtra 
state | Pulication in quarterly Science Journal enviromnment and Ecology 21-1, 64-66. | | Hynes, H. B. N.: 1960, The Biology of Polluted Waters’, Liverpool University 
Press, Liverpool, U.K. | IAAB, Indian Association of Aquatic Biologists, (Pollution indicatior zooplankton species ) Hyderabad – 500095, Andhra Pradesh, India. | | Janicki 
A.J., De Costa J., 1979. Amultivariate analysis of | the crustacean community of an acid reservoir.Arch Hydrobiol. 85(4), 465-481. | | Lucinda I., Moreno I.H., Melao 
M.G.G., Matsumura- Tundisi T., 2004. Rotifers in freshwater habitats in the upper Tietê river basin, São Paulo State, Brazil.Acta | Limnol. Bras, 16(3), 203-224. | | Landres, 
P. B., Verner, J. and Thomas, J. W.: 1988, ‘Ecological uses of vertebrate indicator species: | A critique’, Conservation Biology 2, 316. | Mahajan C.L., 1981. Zooplankton 
as indicator s for assessment of water pollution WHO workshop on biological indicators and indices of Environmental pollutio. Cent. Bd. Prev. Cont. poll/Osmania 
Univ. Hyderabad. pp: 135-148 | | Mahajan C.L., Singh J.J., 1973. Water pollution in relation to biology of fishes. Part –I. A comprehensive study of the toxicity of 
synthetic detergents to freshwater | | Mulani Smita Kabir., Mule M.B., Patil S.U., 2006.Studies on water quality and zooplankton community of Panch ganga River in 
Kolhapur city Journal of Envionmental Biology. 30-3, 455-459. | | Mishra A. (1993). Limnological study of Sakya sagar lake, Shivapure (M.P),JERAD, 4(4) | MoFED 
(Ministry of Finance and Economic Development). (2006). Plan for accelerated and sustainedevelopment to end poverty; 2005/06-2009/10. Bol 1. Addis Ababa, 
Ethiopia: MoFED. | | Palmer C.M., 1969. A composite rating of algae tolerating organic pollution J. Phycol (5), 78-82. | | Pandit S.V., Vidya V.V., Joshi P.P., 2007. Studies 
on zooplankton diversity of pravara river, near Sangamner, | distt. Ahmednagar, M.S., J. Aqua. Bio. 22(1)33-37. | | Patil G.P., Kedar G.T., Yeole S.m., 2008. Zooplankton 
| biodiversity study of two water bodies WWashim | District ,Maharashtra J.Aqua.Biol., (23-1), 13-17. | | Pawar S.K., Pulle J.S., 2005. Studies on physicochemical | 
parameters in Pethwadaj dam, Nanded District in Maharashtra, India, J. Aqua. Biol., 20(2), 123-128. | | Partensky F., Blanchot J., Vaulot D., 1999. Differential distribution 
and ecology of Prochlorococcus and Synechococcus in oceanic waters: A Review. Bulletin | Institute of Oceanography, Monaco 19, 457-475. | | Platts, W. S., Megahan, 
W. F. and Minshall, G. W.: 1983, Methods for Evaluating Stream, Riparian,and Biotic Condition, General Technical Report INT-138, U.S. Forest Service, Ogden, UT, 70 
pp. | | Plafkin, J. L., Barbour, M. T., Porter, K. D., Gross, S. K. and Hughes, R. M.: 1989, RapidBioassessment Protocols for Use in Streams and Rivers: Benthic 
Macroinvertebrates and Fish’, EPA/44/4-89/001. U.S. Environmental Protection Agency, Office of Water, Washington, DC, | 162 pp. | | Rajagopal T., Thangamani A., 
Severkodiyone S.P., Sekar | M., Archunan G., 2010. Zooplankton diversitchemical condition in three perennial ponds of virudhnagar district, Tamilnadu, Journal of 
Envionmental Biology 31, | 265-272. | | Raut S.S., Ghobla M., Pajavar M., 2009. PLS response of | zooplankton to physicochemical parameters from Thane | Lakes J. 
Aqua. Biol., (21-1), 32 -36 | | Reddy Y.R., 2001. Water Quality Assessment, | Biomonitoring and Zooplankton diversity (Ed. B.K. Sharma) 174-189. | | Ramchandra T.V., 
Solanki M., 2007. Ecological Assessement of Lentic Water Bodies of Bangalore.Envis | Technical Report: 25. Indian Institute of Science, Bangalore. | | Rankhamb S.V., 
Raut K.S., 2012. Water quality assessment of Godavari River at Mudgal dam, Dist. Parbhani (M.S.) INDIA with reference to zooplankton | International Journal of 
Innovations in Bio-Sciences Vol.2(4), 211-216. | | Roff J.C., Middlebrook K., Evans F., 1998. Long-term | variability in North Sea zooplankton off Northumberland | coast: 
productivity of small copepods and analysis of | trophic interactions. Journal of the Marine Biological Association of the United Kingdom, 68, 143-164. | | Sivalingam 
P., Swamy M., Ravinder Reddy T., 2013. | International Research Journal of Biological Sciences. | 2(11), 24-28, | | Salve B.S., Hiware C.J., 2006 Studies on water quality 
of | Wanparakalpa reservoir, Nagapur, near Parli | vaijnath,district, Beed. Marathwada region, J. Aqua.Biol., 21(2), 113-117. | | Shinde S.E., 2011. Hydrobiological Study 
of Harsoolsavangi dam in pollution Ph.D Thesis, Dr. Babasaheb Ambedkar m. university Aurangabad. 1-198. | | Shailendra Sharma, C. M Solanki, Dhanvi Sharma, 
Zahoor Pir (2013) Distribution and diversity of Zooplanktons in Madhya Pradesh, India. International Journal of Advanced Research (2013), Volume 1, Issue 1, 16-21 | 
| SALER S., 2009. Rotifers of Kepektas dam lake (Elazig- Turkey). Iranian Journal of Science and Technology Transaction A 33(A1), 121-126. | | Sanyogita R., Verma P.R., 
Singh C.R.K., Wate S.R., 2011. Studies on the ecology and trophic status of An urban lake at Nagpur city India. Rasayan journa. 4, 3, | 652-659. | | Sládecek V., 1983. 
Rotifers as indicators of water quality. Hydrobiologia.169-201. | | Sharma M.S., Liyaquat F.D., Barbar, Chisty N., 2000.Biodiversity of Freshwater zooplankton in 
relationto Heavy metal pollution Poll.Res.19(1), 147-157. | Sayeshwara,H.A. (2010). Studies on physic-chemical parameters of purle pond water of Shivamogga, 
Karnataka (INDIA).Int.J.Chem.sci.8(1):p582-588. | | Trivedi R.K., 2000. Impact of physicochemical characteristics on the distribution of zooplanktonic species in river 
chambal commad area, Madhya Pradesh. In Pollution and Biomonitoring of River. ABD | publishers.13-42. | Wilkens H., 1972. Untersuchungen fiber das | Vorkommen 
Rotatorien planktischer in Stadtgewassern undhire Beziehungzur | | Oliver J.Hao., (1996), Bioindicators for water quality evaluation- A review, Journal of Chinese 
Institute of environmental Engineering, 6(1), pp 1-19. | | Pennak RW. 1978Freshwater invertebrates of the United States. 3/C 628pp. New York, John Wiley and Sons 
Inc. | | Kulkarni, S.V and Tapase B.S.,(2011),Physico-Chemical parameters and water | quality index of Gandhisagar lake of Umrer in Nagpur district, Journal of 
Bioscience, | 2(3), pp 366-369. | Khan M.R, Milind J Jadhav, and Ustad I.R., (2012), Physicochemical analysis of | Triveni lake water of Amravati district in (MS) India, 
Bioscience Discovery, 3(1), pp | 64-66. | Heranj Lake, Dist. Kheda- Gujarat, Asian Journal of Experimental Biology Science, 3 | (3), pp 582-588. | Hunnan, H. 1979. 
Chemical modification in reservoir regulated streams in the ecology of regulated streams. Ed. J.W. Ward and J.A., Standford, Plenum Corporation Publication 75-94. 
In Poll. Res. 18 | (1): 109-110. | Ravikumar P, Mohammad Aneesul Mehmood and R. K. Somashekar., (2013), Water | quality index to determine the surface water quality 
of Sankey tank and Mallathahalli | lake, Bangalore urban district, Karnataka, India, Applied Water Science, 3, pp 247– | 261. | Ogbuagu DH, Ayoade AA, Okoli CG. 
Journal of Microbiology and Biotechnology Research. 2012; 2(2): p. 289- | 297. | | Guy D. The ecological of the fish pond ecosystem of the fish pond ecosystem with 
special reference to Africa: | Pergamon Pess; 1992. | Warren, C. E.: 1971, Biology and Water Pollution Control, Saunders, Philadelphia, PA, 434 pp. | 


