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ABSTRACT

Water is the most precious substance on the daféhon the earth is not
possible without water. Ponds have been a traditi@ource of water from
ancient times for drinking purposes in villages, 8@ present study is asses to
quality of pond water of Similya Village Pond, Dist Kota, Rajasthan. The
determinant of good water body is determined by sposchemical
characteristics. In the present study seasonalati@mi of physico-chemical
characteristics were statically analyzed and giaglyi presented. The following
ranges were obtained for the parameters evalutadsateric temperature 23.1-
34.6 ‘¢, atmospheric relative humidity 40.9-78.9 Water temperatre 22-29 'c,
transparency 13.43-83.55 cm, electric conductiviR0.76-391.96 pmhos/cm,
total dissolved solids 57.8-128.9 mg/l, pH 7.19;&ee carbon dioxide 0.50-4.86
mg/l, total alkalinity 86.44-155.87 mg/l, dissolveakygen 6.46-9.57 mgl/l,
chloride 26.80-145.61 mg/l,total hardness 86.80-3®&ng/l, phosphate 0.86-1.98
mg/l and nitrate 0.16-0.56 mg/l. The qualitativedst of plankton was observed.
Phytoplankton species were more diverse and dornitiaan zooplankton
communities. These were found to be present inréti®@ of 6.4:3.6 (64 %
phytoplankton 36 % zooplankton). The study conadlutleat the water of the
village pond similiya showed variation in the vaso physico-chemical
parameters in all the three seasons. Thereforentirgeed to take the important

step towards the quality management plan in oalefiinate water pollution.
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CHAPTER 1
INTRODUCTION

Ecology is the study of the relationship betweewing organism,
including humans, and their physical environmentseeks to understand vital
connection between plants and animals and the vaooidnd them. Ecology is the
multidisciplinary field extending across the phyjcbiological, and social
sciences. Ecology was the practical interest garlyuman history. In primitive
society, all individuals needed to know their eowiment —that is, to understand
the forces of nature and the plants and animalgnarahem- to survive. If we
want to conserve and protect nature and preveneitinction of species, we
need to know how they all fit together, what theabitat requirement are, how
they influence each other. Ecology derived from @reek word Oikos meaning
habitation, and logos meaning study, i.e. studyhef habituation of organisms.
This is the study of ecosystem, which describes rlation between the
organisms with different habitats. The environmeinan organism includes both
biotic and abiotic factors. These two factors hveoordinate each other to share
the resources that are present within the envirotmhecosystem. To understand
about this mutual relationship we study ecologyntda being is also the part of
ecosystem.

Environment describes the biotic and abiotic fextoihe biotic
components of the ecosystem consist of 3 groupslusers, consumerand
decomposers. The producers are the organisms tlawse capable for
photosynthesis i.e. plants. The consumers dependthen producers (all
herbivores). The decomposers are the organismsathaatly on dead organisms
for their existence (bacteria, virus and yeast)ioAb factors includes the flow of
energy necessary to maintain any organisms, thesiqgdlyfactor (climate,
temperature, rain, snow, hills) that effect it dhd supply of molecules required
for its life functions (carbon, hydrogen, nitrogen)phur, phosphorus)

A unit that includes all the organisms i.e. the cmmities in a given area
interacts with the physical environment so thalos fof energy leads to clearly
defined trophic structure, biotic diversity and eral cycle (i.e. exchange of

materials between living and non-living componemtghin the system, known as



an ecosystem. We may think of the earth, we livenups a giant ecosystem
where abiotic and biotic components are constating and reacting upon each
other bringing out structural and functional change it. This vast ecosystem
biosphere is difficult to study for our convenienge study it in a subdivisions
into units {errestrial forest, desert, grasslgnanan engineered-cropland
aguatic-freshwater, marine etc).

Freshwater systems- lakes, wetlands, rivers aedrsis, have been critical
to the establishment of civilizations throughoutman history. From ancient
times, civilizations have been established baseith@n proximity to water. Water
bodies are essential to humans not only for drioplont also for transportation,
agriculture, energy, production, industry and waksposal. Contaminated runoff
from expanding urban and agricultural areas, amdgollutants and hydrologic
modifications such as drainage of wetlands arefpwtof the many factors that
continuing degrade surface waters. Determining wiut these factors has the
most significant influence on the quality of wateydy with its watershed and
how the various inputs affect its physical, chermarad biological characteristics.
One of critical sciences required to understancatigecosystem interactions in
called limnology.

Our inland waters are vital and important resourCésey provide us
drinking water, recreation, bird and wildlife viavg, fishing, land protection and
so much more. Limnology is the study of structurahd functional
interrelationships of organisms of inland waters thsir dynamic physical,
chemical and biotic environment affect them. Thedvoomes from the Greek
limne,which means marsh or pond. Limnology covers adndl Limnology; need
to be familiar with many different aspects of irdawater system, including our
atmosphere. Limnology incorporates many scientiflsciplines into one
including physics, chemistry, and biology. While ttmain thread of limnology is
water system, these water systems are intercorthbot& plant and animal life,
both influence and interact with weather patterns.

Our major branch of limnology is freshwater ecolodyy fresh water
ecology we study lentic (standing water) and lgticining water). The Pond is a

small body of standing water and the pond ecosysteomplex interaction



between its biotic and abiotic components. Abiotomponents of pond
ecosystem are environmental factors (light, tentpeza water), inorganic
componentgO,, CO,, Ny, nitrate, phosphates, carbonates etc.). Biotic facioe

phytoplankton and zooplanktons.



CHAPTER 2
REVIEW OF LITRATURE



Chapter 2
REVIEW OF LITERATURE

Freshwater bodies had been under investigatiomdarly two centuries
and estimated physical-chemical and biologicallattes of these water bodies.
All these attributes have been studied throughty @mple amount of literature is
available on this subject. Since water is vitalptablic health and agriculture
therefore a continous and prolonged research atesssntial. To have an idea of
historical account of published literature and lEarning the review of literature

IS necessary.

Forel (1841 — 1912)as the founder of modern hydrobiology. He worked
on different lakes found in Switzerland. The edrBsh water stations yielded a
mass of information, which made early groundwork mbdern ecology.
Elaborated investigations have been carried ouindulast few decades on
limnology of different types of water resources.eThtudy includes various
aspects of lotic and lentic fresh water ecosystesush as quality of water its
physical, chemical and biological characteristipbyfoplankton, zooplanktons,
macrophytes and animal of different taxonomic catieg which has been
reviewed and included in many research paperserd#mns, thesis, monographs
and books (Duhe2002 and Basavarajappa et al., 2014).

In the year 1989, Gautam has studied plankton ggadd Jait Sagar Lake.
Definite correlation was obtained in the seasoralndance of plankton and
physico-chemical condition. In this investigatiore Hound twenty-two genera
which belonging chlorophyceae, bacillariophyceaeqd ayanophyceae. These
show two peak high concentrations in the year rostudly, in the month of
September and May. The number of diatoms and ghthgiceae was great in
September and in May blue green algae was in almgedadigh pH in winter
seasons to be responsible for luxuriant growthiatodhs and chlorophyceae and
high temperature, alkalinity, calcium and chloridase responsible for high
growth of cyanophyceae. Maximum densities of zaoktlan were recorded in

summer. These include rotifers, cladoceran andpmgse All these groups were



found throughout the year but rotifers were in atancte every time. In the same
year 1989, Gupta studied hydrobiology of KhandibgJhalawar).

Jakheret al (1990) have been investigated on comparativedlogy of
Sambhar and Didwana lakes (Rajasthan, NW Indiafhis investigation they
found maximum total alkalinities were 2162 mgdnd 2090 mgt, respectively
in Sambhar and Didwana lakes. Dissolved oxygenearfigpm completely anoxic
conditions to maxima of 11.68 and 7.29 mdg, Tespectively in Sambhar and
Didwana lakes. Nutrient enrichment in the lakes \ag. Sambhar Lake was
reduced from an earlier reported 20 genera to ddly(Nostoc, Microcystis,
Spirulina, Aphanocapsa, Oscillatoria, Merismopedidlitzschia, Navicula,
Synedra, CosmariurandClosteriun). Phytoplankton of Didwana was composed
of only 9 genera includingnabaenandNodularia

Sharma (1991) has studied algae of Anasagar Lakgnoér during the
present investigation 11 cyanophyceae, 18 chlorogédny, and 3 euglenophyceae
members were identified. Other factors, it has beleserved that due to cloth
washing activities huge amount of detergent is dp@idded. In the same year
1991, Renu and Sharma have studied on trophic sfafmasagar lake Ajmer.
Total 100 species identified in lake, which belonpito cyanophyceae (21),
chlorophyceae (52), centric diatoms (3), pinnateataths (17), and
euglenophyceae.

Ojhaet al. (1992) investigated ground water quality in somid eegions
of western Rajasthan. Nagor and Jalore, which ares pf arid districts, have
some peculiar type of waters. In these districtsides salinity, problems of high
nitrates and fluorides have been extensively oleskias also cases of skeletal
fluorosis.

Sharma and Sharma (1992) have studied on diatorAsaxfagar Lake. 22
species belonging to 15 genera of diatoms wererdedofrom Anasagar Lake.
Seasonal variation in diatom population may be etated with changes in
dissolved oxygen and carbon dioxide level alonghvather physico-chemical
parameter of the lake. Diatoms species vary selgomaboth polluted and
unpolluted sites. Maximum species of diatoms wezeorded during winter.

Comparatively higher number of diatoms species wecerded for polluted site



than unpolluted sites. Agrwat al. (1993) have studied Plankton productivity of
sewage fish pond and adjoining oxidation pond oflal Gardans, Bikaner.
Ojha and Sharma (1994) have studied algal diveisit¢¢andhi Sagar Lake of
Bhilwara. Many physico-chemical parameters wer@nmed from polluted sites.
Value of TS, TDS, TSS, phenolphthalein alkalinitgtal alkalinity, phosphate,
total hardness, Ca, mg, chlorides, salinity and D@dfe recorded to be very high
from polluted site as comparatively unpolluted sit®alodia (1995) has described
hydro biological studies of Jaitsagar Lake (Bunditritt). Ranga (1995) has
worked on the limnology of Anasagar Lake of Ajm8warnlata and Rao (1997)
have limnological studies of a semi-permanent pétd, bicarbonate, chlorides,
dissolved oxygen and calcium are in moderate cdretgon with the average
value of 8, 192.4, 194.7, and 6.4, 53.7 ppm respaygt Organic matter iron and
phosphate were in low concentration whereas t@adriess and silicates were in
high concentration with average value of 269.1 #&d ppm respectively.
Temperature and total solids were responsible fmapgr change in the variation
of blue greens. The highest peak of diatoms wasnati during winter months
and has shown a negative relationship with temperat

Jain and Sharma (1997) have studied on relationahiyong water quality
parameter of ground water. In this study the higpesitive correlation is found
between electrical conductivity and total dissolwaalids. These indicate that
electrical conductivity in the ground water of thisgion is mainly due to
dissolved solids. The high correlation of electricanductivity, total dissolved
solids and total hardness with chloride, nitratdplsate, sodium, potassium and
calcium is also observed. This indicates that theurgd water of the region
contains chloride, nitrate, and sulphate saltsoditsn potassium and calcium. A
positive high correlation between sodium and chieiis an indicative of sodium
chloride in these waters. A good relation of tdtafdness with calcium, nitrate,
and chloride indicate that hardness in the grouatemis mainly due to chloride
and nitrate salt of calcium. The highest negatiogatation is observed between
pH and magnesium. Bahura (1998) has investigatsaidy of physic-chemical
characteristics of a highly eutrophic temple Tdsikaner.



Saluja and Jain (1998) have investigated physiemrital analysis of Machna
Annicut Dam. In this investigation they observedttipH was alkaline and
specific conductivity was founding ranging from 3B 680umho/cm. Chloride
were found to be ranging from 66.5-198 mg/l. highvalue of chloride at
sampling point no.3 is mainly due to the sewageamimation in water. Nitrite
and nitrate were found ranging from 1.55-4.84 mimilarly Ca and mg
hardness were found ranging from 77.1-125.2. Thegmrsodium and electrical
conductivity were in the range of 14.20 to 19.60 d ar818-448
umhos/cm.respectively. It clearly indicates that guality of water of the Machna
Annicut Dam comes in excellent and good categanythis study he found that
pH value from 7.3-8.2. Total solids range betweddng/l to 500mg/l. TDS
range from 170-399.5mg/l and TSS range between08(Bing/l, value of total
alkalinity were record between 84-164mg/l. the ddi® and sulphate content of
ground water varied from 29.82-200.35mg/l and 19.28.8mg/l. total hardness
ranged between 230-704mg/I.

Bath and Kaur (1999) have studied the physico-cbaihcharacteristics of
water of Bundha-Nallah. In this study water tempaewas recorded between 19
and 37C, with high value during summers and low duringnter. pH water was
relatively high in winter and low in summer and moan. The high values of pH
during winter are attributed to increased primamydoictivity where in carbonate;
sulphates, nitrate, and phosphate are convertetlydroxyl ions. Dissolved
oxygen was very low ranging between 0.3 to 2.4 nigllal alkalinity values
fluctuated between 120 to 210 mg/l indicating tteg water is hard. Chlorides
values were recorded very high between 300 to 12@@ with maximum
concentration during summers. Thus the presentystenkals that the water of
Bundha-Nallah is severely polluted and is studiedlalarmingly hazardous to the
health of the inhabitants living in its vicinityaih (1999) has studies on diel
variation in some water quality parameter at Hnuialarake. He found the pH of
the entire sample collected during survey was todrestant. This may be due to
the strong buffering capacity of carbonate and rbmaate ions in water.
Dissolved oxygen was decreased while bio-chemigggen demand was not

varied significantly. The increase in chloride anttwas due to the dirt and sweat



of the bathers. This increased the alkalinity o# tlake. Bahura (2001) has
reported Diurnal cycle of certain abiotic parametef fresh water lake, The
Ganjar Lake Bikaner in Thar Desert of India.

Dube and Sharma (2001) have studied on breedinfgrprees and pH
correlation of Amphibians in southeastern platebRa&jasthan. In the same year
(2001) Baruah and Das studied on plankton as itati@ad index of pollution in
aquatic ecosystem paper mill pollution. Physicorgital characteristics of paper
mill effluents revealed different organic and in@ngc chemical made the
effluents toxic and was able to change the qualityeceiving water bodies.
Fluctuation in the plankton population recordedlifierent seasons. The density
of plankton was high in post-monsoon due to higlewkevel and low density in
winter. After analysis six species of blue greayaal seven of chlorophyceae, for
each of protozoa, rotifera and desmids were recdprfiee of diatoms, three of
crustacea and one each of decapoda and cladodelamkton species like
oscillatoria, brachinous, pandorina and nitzschemenfound to be the indicator of
pollution.

Nanda and Tiwari (2001) have presented a survefysbffauna in the
Sambalpur. In this study they found of 18 variasiasf fish, belonging to 13
different species in this region. There are sevexa species too but they have
not been included in this preliminary survey. Verghal. (2001) have studied the
ecology of a perennial wetland. They have conducpdt/sico-chemical
characteristics study and biological study. Watemgerature was recorded
maximum in monsoon and minimum in winter. The dwsd oxygen
concentration was high in surface water in compari® deep water in all the
seasons. Bicarbonate alkalinity was usually lesdeep water compared to
surface irrespective of seasons. Chloride conterst aiways more in deep water.
The phytoplankton community comprised of three majgroups viz;
myxophyceae, chlorophyceae, and bacillariophydeewmozoa, rotifera, copepoda
and cladoceran represented the zooplankton comynu@iiipta et al. (2001)
investigated the hydrochemistry of Udaipur Lake.Babal. (2002a) have studied
on ecobiology of seasonal water bodies in soutkeagiateau of Rajasthan with

special reference to amphibians. Water samples eadiected from three sites for



this study. In this observation the humidity lewals higher which is favourable
to the amphibians. Seven species of anurans belgngithree families were also
recorded from all three study sites. These Buito andersoniB. melanostictus
Microhyla ornate Rana brevicepsR. cyanophlyctisR. limnocharisand R.
tigrrina.

Dube (2002b) described physico-chemical attribofegarious ponds and
temporary water bodies of southeastern plateauaghdthan (i.e. Kota, Bundi,
Baran and Jhalawar district). Dubst al. (2002c) have studied spawning
preference and pH correlation of amphibians in Isoaastern plateau of
Rajasthan. In this report tigufo,Ranaand Microhyla tadpoles were found to be
sensitive to pH for breeding preferences. Thosasateving pH 7 —8.6 were
preferred for spawning by all the three speciesrdhwas no spawning in the
water bodies having pH below 4.0. Dube (2003)dtady on amphibian fauna of
southeastern Rajasthan with special reference @ #tobiology. The paper
describes the ecology, habit, habitat and impaamfironmental parameter on
their life activities.

Srivastaveet al. (2003) have studied of physico-chemical charasties of
water bodies around Jaipur. Water samples wereated from Jalmahal Lake,
Nevta Lake, Amer Lake and Ramgarh Lake fore andlyZéey found that the
water of Jalmahal Lake is most polluted due to lugh hardness, alkalinity, free
carbon dioxide, zinc content, and a low level a$sdived oxygen. Contrarily
Ramgarh Lake is least polluted, as it has highotiresl oxygen and low pH,
alkalinity, free carbon dioxide, hardness and zioctent.

In research, we find that it revolves mostly aroumyestigations
regarding, structure, functioning .If we look intarious aspects of limnological
and external influences on the water bodies. Incti@a to increased
anthropogenic nutrient loading into water bodietarge number of studies have
been conducted in the past 3 decades to studymhaptdon nutrient limitation.

In response to the increased nutrients, espegalbgphorus, most of the
shallow lakes have changed from transparent tdutied state (Scheffeet al,
1993; Bekliogluet al, 2003). In Indian context, the following accountludes

review of available literature published in the g@et century e.g. Ghaffatal.,



2002 studied the effect of two different doses rajrganic fertilizers (urea and
SSP) in two water bodies and environmental chamgae observed in the pond
ecosystem when fertilized with different dosesnafrganic fertilizers.

Littoral zone with submerged macrophytes reducseh firedation and
enables refuge for the potential prey in pelagighsas large-bodied algaevorous
cladocerans (Jeppesenet al, 1999; and Estlandeet al, 2009). Seasonal
requirement of plankton assemblages are closekedino seasonal changes in
temperature, external hydraulic, nutrient loads legitt availability (Malteret al.,
1991). Singh and Singh (1999) observed a comparastudy on the
phytoplanktonic primary production in River Gangela Pond of Patna.

Nandini (1999) noted a variation in physico-cherhgarameters and planktonic
community structure in series of sewage stabilmafponds, showing plankton
blooms. Mualidharan (2000) worked on organo chimiesidues in the water of
Keoladeo National Park, Bharatpur.

Rao et al. (2001) worked on the quality of drinking water rfroponds in the

village of Kollere Lake region by analysing diffate physico-chemical

parameters. Yadav and Rana (2001) observed effetdnmperature is directly
proportional to phytoplankton whereas transparescyversely proportional to

temperature.

Ecologically zooplanktons are important biotic gmnents and play an
important role in the aquatic ecosystem as thetttoite the most import link in
the energy transfer between phytoplankton and higheatic fauna (lloba, 2002).

Moundotiya et al., 004) studied the physical and chemical nature of
water and its environment of the Jamwaramgarh wetlaf Jaipur. The
constituent's monitored include temperature, pHi B&, TDS, DO, alkalinity,
hardness and chloride ion. The pH of the Ramgdah Veater ranged from 6.8 to
8.5 which may be due to high buffering capacitytloé system. The electric
conductivity values ranged from 500 to700 micro sibm with a maximum in
summer and minimum in the monsoon season seaskaliry was high during
the summer and a minimum in the monsoon seasontal &tkalinity values

fluctuate from 102.6 to 215 mg/l indicating thatterais hard. They concluded
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that if the present condition continued for longipgé Ramgarh Lake may soon

become ecologically inactive.

Dube (2005a) has studied physicochemical charatteyi of a semi-
permanent pond at Baran Rajasthan, India. In theesgear (2005b), Dube and
Sharma have studied distribution pattern of amphibibiodiversity in
southeastern plateau of Rajasthan, India in relatoecology of the habitat and
niche. In southeastern plateau of Rajasthan, Jaal@aran district represent the
rich amphibians’ biodiversity. Mohamed (2005) sadithe physical and chemical
characteristics of saline water and in the rangeratkish water. Water of Abu-
za’baal ponds was studied to identify nature analijuof water. The present
result reveals that the values of most physical eimeimical parameters were
higher than that of fresh water and lower than wateAbu-za’baal pond can be
classified as brackish water.

Durve and Rao (2006) studied seasonal variatioprimary productivity
and its interrelationship with chlorophyll in theake Jaisamand near Udaipur
(Rajasthan) which is one of the oldest man-madeslak India. The primary
productivity of the lake showed a bimodal patterithva first peak of a higher
magnitude in July (7.605 ginand the second of a lower magnitude (5.85%)/m
in December

A study of physico-chemical characteristics of somater ponds of
Ayodhaya - Faizabaad was carried out by ChaurasigaPandey (2007). Water
of Khirgali pond, Indira pond, Vidhya kund and Ddimawan pond were analysed
for various physico-chemical characteristics. TBBO, alkalinity, total hardness
and total phosphate are found to be beyond pethessiandards while pH, DO,
total nitrates was recorded within the limits. Kdedr pond is most polluted of
these ponds. According to the author these watgiebare suitable for domestic
and drinking purposes, so that the possible rerhedtasure should be adopted
for these water resources of Ayodhaya-Faizabaadpldoktons influence all the
functional aspects of an aquatic ecosystem suébhoaschains, food webs, energy

flow and cycling of nutrients (Park and Shin, 2Q07)
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The physico-chemical aspects and suggest applicabteration measure
for Pushkar lake Ajmer Rajasthan were assesseddtpuret al, (2008) water of
Pushkar lake exhibits low DO, high BOD, COD, TurtyidHardness, chloride,
Phosphate, Nitrate etc.. Higher pH value indicatkghtly alkaline nature of
water. The pollution load is significantly high thg Pushkar fair especially on
the Kartik Poornima due to excess of religiousvétdis on that day. The remedial
measure suggested for the restoration of the press lake, increasing the
ground water level and improving the lake waterlitpyachecking soil erosion,
desilting the lake, established a water treatmdantpand creating public
awareness can be some of the constructive effeatsvive this ancient religious
and renewed lake of Pushkar. Macrophytes can ggnify alter abiotic
(temperature, oxygen concentration, light intensayd biotic (food availability,
competition, predation) factors in aquatic ecosystgCazzanelliet al, 2008;
Spoljaret al.,2012).

Shallow lakes have an exceptional ecological sigguiice (biodiversity of
invertebrates, fish, water birds), but they areemfheglected in limnological
studies (Céréghinet al, 2008). Soil bank diversity and zooplankton erear
pattern of some recently dried water bodies in madWaharashtra region,
comparing to that of neighbouring temporary pond #imat permanent ponds
studied by Gaikwadet al, (2008) the diversity in permanent pond was
significantly higher (i.e. 19) than the diversitythe temporary ponds (i.e. 8). We
have recorded 8 species of rotifera which arepmesent in the neighbouring
permanent for ephemeral water bodies during thaogheA total 19 species were
recorded including copepoda 6 species, cladocepeéies, and rotifera 8 species.

Kedar et al, (2008) studied the seasonal abundance of zdkiplan
population in Rishi Lake with physico-chemical paeders. The no. of
zooplankton recorded in summer and lowest in raggason. The inter-
relationship between physico-chemical factors ambplankton is that all
parameters pH, DO, alkalinity, total hardness, Gtés, sulphates, nitrates, and
phosphates were at peak in summer and minimum ity reeason. Total 61
species were identified during study period sucPr@dozoa (14sp.) Rotifera (29
sp.), Copepoda (6sp.), ostracoda (5sp.) and Claal¢esp.).
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Periodical ecological study of an urban pond neadddara Gujarat was
studied by Soni and Bhatt (2008) with the physicbemical, biological and
microbiological parameters. The physico-chemicabpeeters show N max up to
3.4 mg/l, total phosphates 1.45 mg/l and BOD 33midie pond is full of algal
growth. Microbiological analysis show positive riédor E. coli, Vibrio species
and many other pathogenic bacteria. These in vimtezase pollutants in terms of
nutrients, organic matter and toxic substance inewaodies and disturb its
ecosystem.

Zutshi et al, (2008) studied the anthropogenic impact on take |
ecosystem in Hi-tech city Bangalore, Karnataka. Atddh city Bangalore
originally had 290 lakes many decades ago and tedayit 81 are left and of
these 21 are said to be live. Lakes in and aroubanuareas of Bangalore receive
considerable effluents and sewage inflow. The temstd very evident showing
depletion in oxygen level, high level of chlorophd’, TDS, BOD, phosphate,
sulphates, ammonia and high alkalinity etc. whithurn has altered the nutrients
concentration contributing to the formation of algepoms causing high mortality
of fishes. A few badly affected lakes in and arouBahgalore city such as
Bellandur, Varthur, Ulsoor, Byramangla, MadivalagrA and Nagawalaare the
one from where in even the hardy fish species Nkerels, Clarias, singhietc.
have completely disappeared.

Mishra et al., 008) assessed the pollution load through estimatio
physical-chemical parameters of aquaculture pondemwalischarged into
Bhitarkanika mangrove ecosystem for a period of mienths. The results of
physico-chemical were compared with Bureau of Indséandard and central and
state pollution control board. The pH values (5863}, DO (3.0-8.3 mg/l) and
Nitrate Total hardness, calcium, magnesium, phdsphad chlorine contents
show variation within different sites. The studydicates that the aquaculture
pond water at present do not possess any pollyroblem for the mangrove
ecosystem.

Selected physico-chemical factors such as tempgeraRO, free carbon
dioxide, pH, total alkalinity, turbidity and primaproductivity of reservoir of fish

culture of Thodga TQ Ahmedpur district Latur Malsdra was assessed by Patil
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and Kulkarni (2008). Air temperature 31°84t031.84C, water temperature
23.75C to 23.07C, DO 8.27mg/l, pH 7.85 to 7.92, total alkalinity08 mg/I,

turbidity 39.71 to 41.42 cm, primary productivityd204 mgc/m productivity
235.04 mgc/m3/hr to 241.49 mgc/m3/hr. Physico-cloaimialues of this reservoir
are under the permissible limits, this indicateat treservoir is productive and

suitable for fish culture.

Kumaret al., 008) evaluate the physico-chemical characteristich diatom as
indicators of trophic status of wetland namely Kish Sagar Lake of Kota
Rajasthan. The Diatom community comprised of 4Ziggerepresenting 8 centric
forms and 34 pennate formgelosira granulata, Cocconies placentula, Diatoma
elongatum, Fragilara crotoneinsis, Ghomphonema adivm, Ghomphoneis
herculum, Nitzchia sp. Navicula radiocsnd Synendra ulnawere the most
dominant species from this wetland. Highest popatatiensity of diatoms was
observed in winter season. The abundance of diatorosld months is probably
due to the fact that they are able to grow underdbndition of weak light and
low temperature. The dominance and abundance dbrdg the wetland is
indicative of eutrophic nature of the water bodiieTwater quality of the lake has
detroited and is potential threat to human heativall as aquatic flora and fauna.

Monitoring of zinc, endosulfan and evaluation ofygilco-chemical
parameters and zinc concentration of water bodieanal Jaipur as Ramgarh,
Nevta, Jalmahal and Amer and their impact on phygical functions was
subsequently studied by Srivastaea al., 009). The levels of zinc and
endosulfan were highest in Jalmahal (1.324 to 0.&8y 1) and lowest in
Ramgarh Lake (0.020 to 1.20 mg 1) respectivelyhmpbgenic sources and
cultivation in dried up area of these lakes seantntribute largely to pollution.
Anthropogenic impacts frequently lead to the eutrogtion and acidification of
these habitats, and the introduction of invasiven{d and animals results in
reduced biodiversity (Krukt al.,2009).

According to fluorescence measurement it appdaas the lake water
quality is not directly influenced by the Geolodicharacteristic but more likely

by the flora and fauna and the combination of agbgenic degradation sources.
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The correlation between the fluorescence spectpysappears to the suitable for
the evaluation and monitoring of the health of watgstem thus providing the
opportunity for real time’s meteorological and hgldgical events (Guillermo,

2009).

Physico-chemical parameters and fauna of Kisan rSBgad Jhalawar
were assessed by sen (2009). He reported 17 festiesp Kashyap (2009) studied
fish production in Jhalawar district. Dubey (20@®)died the fish production in
Kota district. He reported 16 species from six fami Paras (2009) were
observed co-relation between temperature and manktbundance. Shringi
(2009) observed the planktons of water bodies. ieestigates12 genera of
phytoplankton and 10 genera of zooplanktons. Shaf2@®9) assessed and
compare the water quality source (River Chambad) supply level (tap water)
and observed that concentration of most of parasmaeiader desirable norms
prescribed bureau of Indian Standards. Bheel (20@9% studied the physico-
chemical parameters of Pond and observed some pta@such as hardness,
chloride, pH, and dissolved oxygen of the pondsewegher than the permissible
limit of water. Sharma (2009) observed that in pttyschemical parameters of
Kisan Sagar Pond value of chloride was higher tthemn other parameters for
survival and growth of fish. Sharmet al, (2009) investigate 24 species of
phytoplankton and 17 families related to 5 phylaeThighest plankton density
occurred in summer season and beginning of monseason. Sharmat al.,
(2009) assessed for a period of two years and 86iep of zooplankton were
recorded.

Sharma (2010) analysed physico-chemical parameterthe Kishore
Sagar Tank of Kota shows good plankton diversitg aeasonal fluctuation.
Makandar and Bhatnagar (2010) studied diversity mofcro algal and
cyanobacteria from different fresh water bodiesladhpur city. They compared
variation in physic-chemical and diversity indic&s Samples were collected
from 7 different water bodies and 84 forms wereeobsd. There were 26 green
algal belonging to 16 genera, 9 morph types ofodiatand 48 morph types of 13

cyanobacterial genera Shannon and wealler’s BiosityeIndex is calculated
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which varied from 0.655 to 1.189 indicating thanhgec diversity was high in
green algae but morphotypic diversity in cyanoléate

Nutrient Status and Physico-Chemical analysis ofase and ground water of
Bargarh District Orissa assessed by Mahanahdd., (2010. Various parameters
like temperature, pH, Total suspended Solids, Tdissolved Solids, chemical
Oxygen demand, Nitrate, Chloride, Magnesium, Phatptr, total Coli form etc.
are analysed. Ground water in generally less ptibte to contamination and
pollution when compared to surface water bodiesoAhe natural impurities in
rainwater which replenishes groundwater systemseagabved while infiltration
through soil strata. Thus the observation conclutted the water quality are
below the pollution level for ground water whichtisgy the requirement for the
use various purposes like domestic, agriculturaddustrial etc. But increase
surface water the water quality of small pond iswabthe permissible level due to
contamination by Sewage industrial effluents, agdtical runoff.

Dube et al., (2010a) investigated on Community structure of
zooplanktonic groups of Kishore Sagar Tank. In thisestigation they recorded
total 36 species of zooplankton which belong torGugs. Dubeet al.,(2010b)
have studied the occurrence and seasonal variafighe plankton in Kishore
Sagar Tank, Kota, Rajasthan and a total 60 spedigdanktons (twenty four
species of phytoplankton and thirty six speciesanfplanktons) were recorded.

Zooplankton diversity responds rapidly to changes the aquatic
environment. Several zooplankton species are seasdio indicators (Ahmaet
al., 2011, Mola, 2011). Seasonal variation in abundaotestrifying bacteria in
surface and bottom water of fresh water ponds asmaed with respect to
temp., DO, pH as well as concentration of ammomid ritrite was studied by
Vibha Kumariet al.,, 011) The most probable number (MPM) of ammonia
Oxidised wire greatly reduced in summer and ranfyeth 435.05+ 15.7 to
547.54+ 2 2.12 mt in bottom and 218.% 7.3 to 368.4+ 9.32 mf in surface
water. The abundance of nitrifies in surface anttidno water was highest in rainy
season followed by winter and modest in summer.

Evaluation of Primary productivity and physic-cheali parameters of

Ana Sagar lake Ajmer was studies by Koli and Raf2§d.1). GPP value ranged
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b/w 1.93 and 6.24 gc /i day HPP ranged between 0.72 and 4.99 gt/ day

and community respiration ranged from 0.26 to & g / day. Water temp
varied from 16.4°C — 31.2°C. PH and transparencged b/w 6.7 to 10.2 and 34
and 65 cm respectively. Variation in DO was fronn & 16.7 mg It. BOD &

alkalinity varied from 9.2 — 25.2 mg / t and 17&64 mg / t. Concentration of
nutrients, Chloride, Nitrate and phosphate alsdedaindependently. Primary
productivity and physical chemical values of thkelavere found high, mainly
due to sewage discharged industrial effluent arel agricultural run of by
surrounding city population. High values of produty and nutrients also

exposed its eutrophic condition.

The seasonal influence of physic-chemical pararmebérwater on the
diatom population species composition and commumriganization in Mawatha
lake Jaipur was assessed by Siaghl., 011). In study period 30 diatom species
were recorded. These taxa belong to 19 genera @atdm diversity showed
significant positive correlation with electrical reductivity total dissolved solids,
chemical oxygen demand. Shannon — wiener diveirsityx (h) value (1.372) and
Events (T) value (0.903) were found to the higltesing winters while Birger —
Parker index of dominance (0.147) was highest imgoon. Water quality of
several lakes other process acting on as time geeram days to week, like
Bucharest city area on the comparison of standaddflarescence measurement
was studied (Gheravaseal., 201).

The pollution status of whole stretch of river Gomt U.P. in terms of
Physico-chemical characteristics and level of S@enaglution indicator bacteria
was studied by Anukool andShyani (2011). Eight watamples are subjected to
physico-chemical analysis like water temp., towlids, Total dissolved solids,
and Total suspended solid, conductivity, and pH,DC@OD and DO. The
bacteriological study of these samples includeddrmtogical parameters, like
total Coli (TC), Faecal Coli (FC) and Faecal Stoepti (FS) has given the
information regarding the suitability of the wafler various uses like drinking
and other domestic application. Water quality ofdRiGomti from, upstream to

downstream be found to the more polluted with exfees to bacteriological
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parameters rather than all physic-chemical paraei@e high values of Sewage
pollution indicator bacteria detected revealedrttierobiological quality of water
of River Gomti was very poor, unsafe and not acesge for any purposes
especially in Lucknow and Barabanki districts. Thain cause of the coliform
pollution is the total absence of wastewater treatnsystem for all cities situated
along side of Gomti River.

Kumara and K.M. (2011) evaluate the physico-chempzaameters of
four selected sites of mangrove ecosystem of Kum@apdapi district Karnataka.
A seasonal variation in physico-Chemical parametesss observed and
comparison was made as monsoon, pre monsoon atichpasoon. The seasonal
variations in the water quality as well as the dgital components of these
systems are influenced heavily by anthropogeniesstrexerted by the
developmental activities carried along the coaster& is a fluctuation in the
physical chemical character of the water this w#l due to ebb and flow and
change in the temperature and salinity as seasamgesl.

Mondalet al (2011) Studied the physical parameter (air anttm@mp.),
chemical parameters (pH, Cl, hardness, alkaliniiypsphate) and Sediments
parameter (pH, available nitrogen and phosphategabér Burdwan municipality,
Burdwa, West Bengal to identify the nature and iy alf water. There is partial
relationship exists between water parameter. Butew®H has a definite
relationship with sediment pH, Phosphate and Seadiraeailable nitrogen. The
alkalinity of pond depends on many factors amomgrttavailability of carbonate
and bicarbonate is one of the main factor. Moreoggression statistics indicates
that the quality of ponds positively related withteamp., Surface water temp, pH
of water, pH of Sediments.

Waghmareet al., @012) studied the seasonal variations of Physico-
chemical characteristics of Jamgavan dam wateriofdti district (M.S.) India.
Physico-Chemical parameters of the water of Savmal (Madodara city Gujarat is
studied by Parikh and Mankodi (2012).Significanta8mal variation was
observed during the study for various parametetkalihe pH was observed
during the entire study period. The alkalinity viagh during summer in first year

while it was highest in monsoon during second yBaring first years Calcium
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hardness was highest in monsoon while Mg hardnesslewest. Highest values
of total solids are recorded in Seminar during kb years. DO was in normal
range in both the years. Nitrate was high in summbeile phosphorous was
comparatively less in winter of both the years.

The ecological study of the sewage Pond of H. BEndustrial area Ranchi
has been studies by Kumar and Sahu (2012). Stuiessconducted to determine
the occurrence and abundance of cynobacteria atiorlto Physical-Chemical
characteristics of Sewage Pond. This study indsc#te maximum occurrence
and abundance d¥licrocys oscillatoria a Phormidium spp. in all the sites of
Sewage Pond. The physico - chemical parameter shaxmum nitrogen up to
35.4 mgf, 4.8 mgt, Phosphate 147.131 mgCl and alkaline nature of water
throughout the year favour the growthayfinopheatrmembers and promote algal
bloom formation ofMicrocysis aeruginosa, O. princepsid otenus in pond. The
algal diversity of the Sewage pond is bio indicatborganic pollution.

Tidame and Shinde (2012) studied the zooplankteersiity in the temple
Pond of Nasik District. Different Zooplanktons wemeticed during the study
period, amongst them rotifers are more dominantalTb/ genera were reported
from rotifers and genuBrachionusin abundant and more common to both the
Ponds. In Amrut kund 21 species of rotifers wemmrded belonging to 15 genera
while in Pond Ram Kund 23 species to 14 genera. mhgimum diversity of
rotifers was observed in the monsoon season in Awtht Kund and Ram Kund
Pond.

Primary productivity of the aquatic macrophyteskdfarungpat Lake of
Manipur was assessed by Singh and Sharma (201y.dd»a annual not primary
productivity of the dominant macrophytic vegetatiwere determined for a period
of two years. The daily Net Primary Productivityadf species varied from 0.03 to
6.10 s day' and 0.15 to 8.42 ghrday in the first and second year. The total
annual MP of all species varied from 682.64 to 891gnf yr' and 702.49 to
840.45 srfi yr* in the first and second year. The lake found ® harkedly
polluted and hence it may be inferred that the lakeéhe present study is in
Eutrophic state. Assessment on Diurnal variatiorPbysico-chemical status of
Khanpura Lake Ajmer India was studied by Tiwari danga (2012). The lake
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water contains high values of TDS, BOD, COD, alk&}i hardness and chloride
which were beyond safe limits indicating severerddgtion of water quality. A
suitable correlation was also established betweegradlation index and
environmental protection cost which may be usedegulation measures for
pressuring perennial and seasonal wetlands of Ajmer

Macrophytes can significantly alter abiotic (tengiare, oxygen
concentration, light intensity) and biotic (food adeability, competition,
predation) factors in aquatic ecosystems (Cazzaetll, 2008; Spoljaret al.,
2012). Concurrently, macrophytes increased hathivarsity, provided plenty and
diverse food resources and refuge from predatarsgé and adult fish insects)
for the zooplankton and benthic invertebrates @Bskbret al, 2009; Spoljar,
2013).

The Physico-Chemical parameter of Satak reserviniated in Khargone
district, Madhya Pradesh, India were analysed bylavaet al, (2013) The
nutrients including Nitrogen and Phosphate are ufiicsgent quantities for the
growth of aquatic animals. The reservoir is under tategory of mesotrophic
water body slightly inclined towards eutrophication

Hydrological status of Danteshwar Pond Vadodaraga@y India was
studied by Neelam and Mankodi (2013). All the paztars were within
permissible limits for potable water standards of MV O except water,
temperature and pH. The chloride concentration sldowhat the Pond was
polluted. Water temp showed high significant Phasphshowed negative
correlation with most of all parameters except i#igidnd dissolve oxygen. Nitrate
show negative correlation with most of all parameéxcept water temps
phosphate. It also showed significant negativeatation with total hardness.

Devi et al., (2013) deals with the analysis of watad soil samples in
aquaculture ponds in west Godavari region Physacal chemical analysis of
water and soil in culture practices throw light the development of plankton
directly and growth of fish and fishery indirectly.

Veronica et al., @Q014) studied the effect of water quality on

phytoplankton abundance in Hampalam River andRishd of Batanjung village.
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In the River Hampalam, 60 genera of phytoplankt@nexfound in the River and
Pond with the highest abundance of Pluerosigmaneig toChrysophyran the
river andEuglenaspecies belonging to Euglenophyta in the Pond.

Physico-chemical analysis of fish pond of Bayelsates Nigeria was
studied byKeremahet al.(2014). The values for NN were higher than
expected values for fish culture while other paramse favoured good fish
production.Nag and Gupta (2014) studied the physkamical analysis of pond
in and around Santineketan. Result is varied froomdPto Pond correlation
analysis indicated high significant relationship<@Qf®01, P<0.01) and also
significant negative relationship (P<0.05) among tHifferent parameters.
Darasing and Laxmi (2014) compare the physico-cbahparameters of Sitapat
Pond with tap water quality Dhar town .The reshibw severe deterioration in
the quality of Pond water and tap water.

Banerjeeet al, (2014) analyzed zooplankton abundance in Pondgru
different fish farming system in west Bengal. Thleritified zooplanktons were
under 4 orders namely Copepoda, Rotifera, CladamadaDiatoms. Among these
four orders Copepoda and Cladocera were dominahtrepresented bgyclops
species and daphnia species respectively.

Mishraet al, (2014) evaluate the physico- chemical parametepond at
Varanasi under anthropogenic influences. The watelity parameters which
were assessed were nitrate 52 mg/L, BOD 2.5 mgMQS 12420 mg/L and
phosphate 7.5 mg/L were very high as compared ¢opérmissible limit of
drinking and irrigation water quality standard. Whaguality status of Loktak
Lake assessed byLaishram and Dey (2014).1t wasngdbehat air temperature
ranged between 11-33 ‘¢ , water temperature betvi€eB2 ¢, pH ranged
between 6.05-9.10, dissolved oxygen 4.05-14.18 m@iochemical oxygen
demand 1.51-10.65 mg/L , free carbon dioxide O-3pBLintotal dissolved solids
50-150 ppm.

Diversity and distribution of zooplankton of fresht@r body of Aligarh
region was studied by Ansari and Khan (2014). Dpustudy zooplanktons were
observed were Cladocera, Rotifera, Copepoda an@ddsia. Zooplankton show

negative correlation with water and temperature poslitive correlation with pH
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and dissolved oxygen. Ansaet al (2015) assessed the phytoplankton diversity
and water quality assessment of ONGC pond Hazina. Study reveals that 73
genera of phytoplankton belonged to four classag. uglenophyceae,
Chlorophyceae, Bacillareophyceae and cyanophycezre wdentified. Among
four classes Chlorophyceae group was dominanteRecesof more phytoplankton
werebthe indicator of pollution.

Physico-chemical parameters of four pond of Tiruekldistrict was assessed by
Selvamoharet al, (2014). Parameters which were analyzed were aappee,
colour, turbidity, total dissolved solids, totalriaess, iron, fluoride, sulphate,
phosphate, pH, electrical conductivity, nitratecitan, chloride, magnesium and
potassium. Bisht and Bhatt (2014)studied the ploysieemical parameters of
three water bodies' viz. earthen pond, cemented Bod Lake located at Bhimtal
Nanital Uttrakhand. The parameters which were aealywere air temperature,
pH, DO, free Carbon Dioxide, total alkanity. Verehaal (2014) studied the
seasonal variation of the phytoplankton biodivgrsaf Chandlodia Lake.
Numbers of phytoplankton were reported viz. Cylmd$@ermum species,
Microcystis species, Phormidium species, Oscillatspecies, Chlorella species.
Presences of more phytoplanktons were the indicdtpollution.

Kumar et al, (2015) studied the phytoplankton diversity iaten of
primary productivity of Lake Udai sagar Udaipur.eTimean primary productivity
(GPP) was to be 0.50 géml in surface. Similarly, Verma and Khan
(2015)analysed the physico chemical parametersatdhFsagar talab in Bagar,
Jhunjhunu district of Rajasthan. Temperature, pldctec conductivity, total
hardness, alkalinity, TDS, chloride, DO was analysed found that there is
considerable variation in the values of these patarm during all
seasons.Bhupender and Kumar (2015)studied the mlapldon diversity of
desert village pond in Bikaner Rajasthan. The reoospecies of phytoplankton
were the members of three algal groups namely Cbplhyceae, Cynophyceae
and Bacillariophyceae were observed. The spe€iésdocera, crucigenia,
murospora, chara, spirogyrd5 green),Navicula, Nitzchia synedra, diatom,
coscrnodiscus(5 diatoms),Spirulina, Nostoc, Anabaena, Oscillatori@ blue

green algae) were recorded from pond.

22



A seasonal change in phytoplankton community ofeLRlamgarh was studied by
Maheshwaet al, (2015) -correlation between various physico-cloami
parameters, productivity and plankton groups weideutated according to Karl
Pearson's formula. During summer gross and netagpyimpproduction were high
and low during the winter season. Bacillareophyo@@e58%) > chlorophyceae
(33.41 %) > Cyanophyceae (23 %) were three majoupg according to their
density. Nitzchia, synedraand Naviculla were the main contributors of
BacillariophyceaeClosteriumandchlorella was from the group Cholorophyceae,
Cynophyceae was dominated dpirullina, Anabaena, microcystis

Ansariet al, (2015) assessed the diversity of phytoplanktmh ghysico-
chemical parameters of ONGC pond Hazira. Duringtitme period of study 73
genera belonged to 4 classes' viz. Euglenophycea@bkolorophyceae,
Bacillariophyceae and Cyanophycea were identifidachong the four classes
Cholrophyceae group was dominating class. Levelasious physico-chemical
parameters are as follow oxygen (5.678+0.218 mgtkate (4.089+0.926 mg/L),
phosphate solids 143.8-159.5 mg/L, conductivity .8%B1.5 pmhos, salinity
0.11-0.19 %,dissolved oxygen 0.7-1.8 mg/L, and ladkg 0.8-1.7 mg CaCp
mg/L, five families of phytoplankton are identifiedt the time of study
Cyanophyceae, Colorophyceae, Euglenophyceae, Bagilceae and
dinophyceae. Three groups of zooplanktons areidéstified namely copepods,
Cladocerons and Rotifers. Pond is likely polluted same pollution indicator
species are present suchMisrocystis, phacus, Oscillatoria, Anabeana, Euglen

Physico-chemical parameters and plankton diveddi§onda (open pond)
Pond of Bharatpur is studied by Singh (2015). Rtoyshemical parameters of
pond are water temperature 24-25.6 ‘c, transpar@r&e9.4 m, pH 7.3-7.4, total
dissolved (0.257+56.786 mg/L) and silicate (0.21820 mg/L). Physico-
chemical parameter shows direct relationship. Shatmal,(2015) studied the
diversity of zooplankton and macro benthic inverééds in Jhakhand Dilli pond.
29 species of zooplanktons were identified viz.t®zoan, Rotifers, Cladocerons,
Copepods and Ostracods.

Physico-chemical parameters of Srisanishawaran leenfpond of

Tirunallar was analysed by Ganeshal, (2015). Physico-chemical parameters
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which were analysed such as pH, electrical, comdticttotal hardness, calcium
hardness, BOD, total dissolved solids, suspendéidssmil and grease were
varied. Bacterial load was more after mass battiiag in before mass bathing.
Dixet et al, (2015) analysed physico- chemical parameterdiftérent

pond of Biaspur district of Chhattisgarh India. Ttgysico-chemical parameters
which were studied during research were pH rangenh 16.50-9.69, electrical
conductivity ranged from 118.7-206.6 pumhos/cm, Tlagged from 165.5-254.8
ppm, temperature ranged from 20.9-33.8 ‘¢, salirsiyged from 5.1-6.9 ppt,
dissolved oxygen ranged from 2.41-4.8 mg/L. Cotraha coefficient (r) was
found significant at <0.05 level for tested paraenePresence of more

phytoplanktons was the pollution indicators.

Mahish (2015) analysed the physico-chemical analg§ipond water municipal
sewage and industrial effluent of Rajnadgaon (Qlggatrh). the maximum values
were recorded were as follow temperature 22.67 3:QoB81 7.53+0.2 , turbidity
248.67 £7.40 ,fluoride 2.70+0.17 mg/L, nitrate 2:86.16 mg/L, chloride

53.33+x3.33 mg/L, iron 0.46+0.02 mg/L, hardness 33813.02 ,arsenic
0.05+0.02 mg/L, DO 9.33+0.32 mg/L , BOD 163+3.78 /mgand COD
347+15.89 mg/L.

Biswas (2015) studied the relationship between ghgsico- chemical
properties and zooplankton in Dhakuria Lake. 31cigse of zooplankton
comprising of 4 groups were reported viz. Rotif€t& species), Cladocera (10
species), Copepoda (3 species), Ostracoda (1 specopepodes were dominant.
There is positive relationship between high leviebloysico-chemical parameters
such as total hardness, Do, BOD, COD, sulphate pimasphate with the
abundance of Cladocera, Copepoda and total zodplapopulation.

Manikam et al., (2015) studied the zooplankton diversity and physic
chemical parameters of Barur Lake, KrishnanagtridisTamil Nadu. 47 species
of zooplankton were reported of whichl8 speciesRotifers, 11 species of
Cladocera, 11 species of Copepoda and 7 speci€stodicoda were observed.

Rotifera was dominating group among all species.
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Seasonal variation of zooplankton diversity of Nggan reservoir
Maharashtra was assessed by Pawar (2016). Durengttidly period 23 species
were recorded among them Rotifers (8 species),acCtd (6 species), copepod (5
species), Ostracod (2 species) and Protozoa (2espedduring summer season
number of zooplankton were highest and lowest dunimter season.

Saiduet al, (2016) studied the species distribution of ppidgakton in
Balanga Dam. 21 species were identified belonging about 7 taxa.
Cholorophyceae were dominating about 28.6%, foltbveg Bacillariophyceae
19%, Cyanophyceae (19%), Desmidiaceae (14.3%) dmwgis@phyceae (9.5%)
respectively. Pahkt al, (2016) studied the phytoplankton of Chakhan Lake
District Dadu, Sindh Pakistan. Phytoplankton algja¢cies belonging to genera
Anabaenospsifinabaena, Nostoof family Nostocaceae were reported. Numbers
of phytoplankton were reported viz. Cylinderospenmpecies, Microcystis
species, Phormidium species, Oscillatoria speaies,Chlorella species.

Physico-chemical parameters of pond water at Atimga Panchyath
Kerala was analysed by Sajitha and Vijayamma (200&@ result were evaluated
and compared with WHO and BIS water quality stadslal¥adavet al, (2016)
analysed the physico-chemical parameters of urbad pn Raipur, Chhattisgarh.
Ponds of urban area were severely contaminatedswifiactant and microbes due
to anthropogenic activities. The concentrationwfeactant in the term of Sodium
lauryl sulphate (SLS) in water is ranged from 720 mg/L and microbes i.e.
Bacteria, algae, fungi were reported. Swarnkar @mdubey (2016) assessed
physico-chemical parameters of pond water in Raigty. Various physico-
chemical characteristics were turbidity; pH, totedsolved oxygen, biological
oxygen demand (BOD) and total coliform were analyse

Seasonal water quality assessment for fish farnsirsgudied by Kumaet
al., (2017). The water samples were analysed forouariphysico-chemical
characteristics like colour, turbidity, temperatuyeH, DO, BOD, COD, carbon
dioxide, salinity, total alkanity and total hardeesc. Levels of physico-chemical
parameters were obtained pH (7.1-8.5), tempera(@r89-31.9 'c), electric
conductivity (290.30-405.10 ps/cm), dissolved oxy@e.5-7.9 mg/L), BOD (4.5-
6.0 mg/L), carbon dioxide (4.2-5.9 mg/L), calciurfy8-108 mg/dl), magnesium
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(58-73 mg/dl), salinity (10-19 ppt), total alkanif¢8-95 mg/L), nitrate (3.0-4.1
mg/L) and chloride (15.3-39.8 mg/L).

Lucaset al,(2017) studied the microbiological and and physibhemical
parameters of water bodies of Desiroto de los Ieddational Park located in
central region of the Mexico city. They identifiefive bacterial genera
(Escherichia, Pseudomonas, Klebsiella, Shigella aBdimonelly Result
oftesting of water is as follow: pH 5.5-5.9, tudity 10.7-32.3, Nephlometric
turbidity units (NTU's), chemical oxygen demand (@0O106-450 mg/L, total
coliforms 98-956 colony forming units (CFU'S), faécoliforms 78-807 CFU'S,
90% isolated bacteria were resistant to ampicillvhile 25% resistant to

ciprofloxacin.

Yadav and Singh (2017) studied the zooplanktonrdityeof Chhapakaiya
pond Birgunj Nepal. A total 27 taxa from differesiasses of zooplankton were
identified. The zooplankton were reported maximui#v4(4 unit/L) during
summer and minimum (539.2 unit/L) during rainy seam Chapakaiya pond.

Triest and Stier (2017) studied the impact of native plant species on
phytoplankton and zooplankton communities in terafgempond. Investigation
shows the relationship between the three aquaticnative invasive species
(Hydrocotyle, ranunculoides, Ludwigia randifloendviyriophyllum aquaticury
zooplankton and phytoplankton density.

Zebek and Szymansk (2017) assessed the differencplytoplankton
abundance, biomass structure and the environmentireenent of dominant
species of pond of Warmia Mazury region of nortete@oland.Pandiammait
al.(2017) studied on the diversity of phytoplanktord eseasonal fluctuation in
temple pond at Thiruvottiyur Chennai. Totally 5 gps of phytoplankton taxa
were identified which were chlorophyceae 10, Bauibphyceae 11,
Cyanophyceae 6, Euglenophyceae 3, Dinophyceae 2.

Joseph(2017) studied the diversity and distributbphytoplankton in an
artificial pond. Phytoplankton species cyanophycg89o) was the dominating
group followed by Cholrophyceae (34%), Bacillarigpbae (235%) and
euglenophyceae (4%).Jaceb al. (2017) studied the odanata (dragonflies and
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damselflies) as bio indicators of water quality3id ponds of Maanachil taluk of
Kottayam district Kerala. The water quality ind&impson's diversity index and
species abundance values were calculated. Bradgaoggrminata and Trithemis
festiva species were fresh water indicator speesiesreas Zyxomna petiolatum
and Ceriagrion cerinorubellum were indicates thikuped water.

Seasonal variation of zooplanktons of pond at LKEkd#ore region of
Andhra Pradesh was assessed byKrishna and Kumaj(Zidoplankton richness,
evenness and diversity were observed. A total nammb&6 species recorded with
9 rotifers, 3 cladocera and 4 copepods. In théergtigenus Branchionus was the
dominating group.Seasonal succsesion and rolexgid@eature on zooplanktons of
Talpad pond and Jonu pond, Udhampur city assesgedvb(2017) Total 34
genera were identified belonging to 5 groups Prdog genera), Rotifera (12
genera), Copepoda (6 genera), Cladocera (6 gesda)stracoda (2 genera).

Chakabortyet al (2017) studied the physico-chemical parameterf®uf
fish inhabiting water bodies around Kokrajhar, BTABsam. Temperature, pH,
total dissolved solids (TDS), total alkanity, dissal oxygen (DO), biological
oxygen demand (BOD), chemical oxygen demand (C@pidity and salinity
parameters were tested. DV and HL (2017) studiesl physico-chemical
parameters of Nizam Sagar dam for fish productiphytoplankton and
zooplankton. Water temperature, pH, total alkardigsolved oxygen and carbon
dioxide were investigated. The pH shows alkalirendr in Nizam Sagar dam
which is more suitable for fish culture.

Physico-chemical parameters and zooplankton diyexdi a perennial
lake, Dharampuri Tamil Nadu studied byDhanasekatal,(2017). Total 29
zooplankton species were identified during the qzeof study among them 10
species of Rorifers, 8 species of Cladocera, 6ispedf Copepoda and 5 species
of Ostracoda. There is positive co-relation betwpbysico-chemica parameters
and zooplankton species.

Kangabamet al(2017) studied the water quality index for the takk
Lake. All the phycico-chemical parameters were yead using the standard
procedures. The WQI values ranges from 64 to 7¥catidg that Loktak lake

water was not fit for drinking purpose.
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Abbai (2017) assessed the zooplankton diversitySofjal pond in
Belagavi district of north Karnataka. Total 16 Spsavere identified belonging to
3 different groups 43% Rotifera, 36% Cladocera, 2hth of Copepoda. In winter
season density of zooplanktons were high and laamgsummer.

Diversity of zooplankton in municipal waste watentaminated urban
pond of the lower gangetic plains were studied HWyiRari et al, (2017). 22
species of zooplankton were identified ,14 speckdRotifera, 3 species of
copepoda, 4 species of Cladocera and single speic{@stracods , which suggest
that municipal waste water loaded with various ieats has influenced the
zooplankton diversity and abundance.In recent ydiamaology of different water
bodies of Rajasthan was studied byseveral workedstatal 144 zooplanktonic
forms were reported belonging to 3 phyla, 27 faesili64 genera and 105 species.
Protozoa (13), Rotifera (39), Copepoda, Cladoceral #stracoda were
represented by 13, 39, 22 and 6 forms respectivBipdiversity in the
zooplankton has been calculated in the Menhinigkd®x and values have been
discussed in relation to physico-chemical chargttes and primary productivity.

Manickam et al., @018) studied impact of seasonal changes on
zooplanktonbiodiversity was conducted in the Ukkadaake (Lat 10° 5®N and
Long 76° 57 E), at Coimbatore city, Tamil Nadu,India. The plapion density of
various group of zooplanktonwas observed, and & voaind to be following
order Rotifera> Copepoda > Cladocera > Ostracoba.high and lowpopulation
densities were recorded in summer and earlymonseason respectively. This
higher zooplanktonpopulation density in summer midhe due to the
temperatureacceleration in the Ukkadam Lake. licatds that thetemperature has
influence on the zooplankton diversity. Therefomgréased temperature due to
global climate changemight have influence on theptankton production. Meena
and Dube(2018) critically reviewed literature ofptankton of Lentic Water
Bodies in India. Zooplanktons arethe plankton cstitgy animals and the
immature stages oflarger animals. Due to theirdatgnsities they are being used
as the indicator organisms of physical, chemiaadlbéological process of aquatic

system.
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Karraet al, (2018) reviewed the studies of Phytoplanktohatic Water
of India. Phytoplanktons are microscopic creaturesinly algae contain
chlorophyll and live near the surface of water wehénere is sufficient light,
producing their own food and thus providing meals ¢dountless other aquatic
dwellers. They play important role in maintainirnge tequilibrium between living
organism and abiotic factors. The density and dityeof phytoplankton and their
association as biological indicator is significanthe assessment of water quality.
Sharma and Dube (2018) assessed a review of literah zooplanktons in India.
Zooplankton population is very useful indicator fbiological, physical and
chemical process of aquatic system because theyst@oagly affected by
environmental conditions and respond quickly tonges in water quality.
Sharmaet al, (2018) critically reviewed the literature onvelisity and seasonal
variation of phytoplanktoifhe important components of phytoplankton are
Diatoms ( Bacillariphyceae ), Dinoflagellates (Xamphyceae, Chrysophyceae,
Haptophyceae, Cryptophyceae) and Nanoplanki€hdo(ella, Nannochlorpsis
etc.). In addition to these, two other classes mansilicoflagellates and
Coccolithophores also belong to the category otqgignkton.

The relationship between phytoplankton abundanak fare important
physicochemical parameters were studied by &aa.(2018) showing different
rich waste water supports the diversity and abucelanf phytoplankton.
Physicochemical analysis of pond water was assdgs&hosh (2018) and in this
she analyzed the air temperature ranges from 18°G4fC where as water
temperature ranges to 16°C to 31.8°C. pH rangas 8® (September) to 9.5
(August). Lowest value of DO was observed in Apgilmg/l) and highest value
was observed in December (13.1mg/l). Free carbaxidie varies from 2.4mg/I
to 10.2mg/l. Chloride content ranges from 70mg/I1&mg/l. Alkalinity level
ranges from 82mg/l to 165.5mg/l where as phospleatd was in between 0.40
mg/l and 0.86mg/l. Physico-chemical parametersethHwaterlake studied by
Gowri and Bannerjee (2018).

Limnological characteristic, planktonic diversitgchichthyofauna studied
by Gothwal and Gupta (2019) and found that somesipbychemical parameters
show seasonal fluctuation. The Limnological pararsebf Sant-Sarover Pond
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showed low mean values including hardness (104 @8 snd TDS (142.0 mg/l))
with optimum alkaline water (pH 7.12), and alkainbf (98.50 mg/l) Secchi
Depth of 80 cm. The average nitrate and sulphateldewere 28.57 mg/l and
122.28 mg/l while average dissolved oxygen levedgsavat 5.45 mg/l respectively.
Meena and Dube (2019) assessed a reviewphytoptankientic bodies of India
which shows that there is very important to invgetie fresh approaches in the
field of diversity. Choudharet al, (2019) studied physico-chemical analyzed
Physico chemical parameters i.e temperature, plsoblied oxygen, Total
alkalinity, Free carbondioxide, transparency, Hasin total dissolved solids,
Conductivity and biological oxygen demand has bs&tedied and correlated with
ideal condition for fish culture. Abhijet and Arjy2019) studied the ecological
and polltion status of freshwater reservoir. RaceBal., (2019) investigate the
status of pond and measured pH, turbidity, acidagd few more physical
properties. Meena and Dube (2019) studied the siiyeind seasonal variation of
Similiya Village Pond which shows variation in tlvarious physic chemical
parameters and phytoplankton species were moraseivend dominant than
zooplankton communities.

This review clearly indicates the pockets wherensesearch is necessary
and emphasis the urgency of present work thergi@sent study was undertaken
to fill this gap and to generate primary scientdats for village pond of Similiya
whih is being used for many human purposes in 8ianWVillage, district Kota,

Rajasthan.
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Chapter 3
MATERIALS AND METHODS

1. STUDY AREA AND SAMPLING SITES
1.1  Study Area

Similiya pond is a local water body in Similiya lede located in
Sultanpur tehsil of Kota district, Rajasthan, Indtas 28 KM towards east from
district headquarters Kota on national highway nemB7. Its Geographical
location is at longitude 76 11 N and latitude 25E.7The pond was constructed
by Maharao of Kota Ummed Singh ji in 1900 for diimk water purpose. The
pond is rich in flora and fauna.Pond water is uiedisciculture, drinking and
bathing. Pond water is not used for irrigation. dtea is about 40 bigha. In the
east two ghats are constructed for bathing and tteewells are also located
.Water of tubewells is used for drinking purpose.
1.2 Sampling Sites

To carry out the study ECOLOGICAL STUDY OF SIMLIYXILLAGE
POND, DISTRICT KOTA RAJASTHAN (INDIA) water samplgill be collected
twice in a month for a period of two years fromestéd sites:
Site 1: - Two Ghats are located in towards Eases€&hGhats are used for human
activity such as bathing, washing clothes.
Site 2: - One Hanuman temple is situated in théeeaside of the pond, which
conveys waste into the pond.
Site 3: - National highway no. 27 is passing nbartank towards the south.

Site 4:- Northern undisturbed area.
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Plate No. 1:- Map of India

Plate No. 2:- Map of Rajasthan and Kota district
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Plate No.3:- Map of Similiya Pond

Plate No.4: Site 1-Two Ghats are located towards East. These Gha

are used for human activity suckas bathing, washing clothe
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Plate No. 5- Site 2- Near Hanuman Temple that istsiated in the

Eastern side of the Similiya Village, Pond, whichanveys waste into the

Plate No. 6- Near Road passing near the Pond towasouth of

Similiya Village Pond.
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Plate No. 7 - Site 4 Northern undisturbed side ofi&iliya Village Pond.

The samples will be analysed on the spot for soraearpeters (such as

Temperature, depth etc.) and will be brought inlti®ratory for further analysis.

The following parameters will be studied from themple collected (twice a

month) from Simliya village pond (study sites): -

1)

2)

3)

4)

5)

6)

Atmospheric Temperature: - temperature will be msss$ by standard
mercury thermometer (least count0C) at sampling sites.

Atmospheric Relative Humidity

Water Temperature

Turbidity: - turbidity will be determined with thkelp of sacchi disc at
sample sites. Water sample will be brought in #imtatory and turbidity
will be measured with the help of digital turbidityeter (NTU).

pH: - the pH will be estimated by pH strips in fiedd and by digital pH
meter in the laboratory.

Alkalinity: - Alkalinity will be measured by titran method (APHA,
2005) in the laboratory. The water sample will bheated against 0.1N
HCI.
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7) Hardness: - Hardness will be measured by titrati@thod (APHA, 2005)
in the laboratory. The water sample will be titchtegainst 0.1N EDTA
solution.

8) Free carbondioxide: - free carbon dioxide will beasured by titration
method (APHA2005) in the laboratory. The water sienvall be titrated
against N/44 NaOH solution.

9) Dissolved oxygen: - dissolved oxygen will be deteed by modified
Wrinklers (volumetric) method (APHA, 2005).

10)Chloride: - Chloride will be measured by titratiorethod (APHA, 2005)
in the laboratory. The water sample will be titchtagainst 0.02N
AgNo  solution.

11)Total dissolved solids (TDS): - total dissolvedidslwill be determined
by evaporating method (APHA, 2005).

12)Nitrate: - APHA, 2005.

13)Phosphate: - APHA, 2005.

14)Conductivity:- APHA, 2005.

The standard APHA, (2005ethods were followed for estimation of physical,
chemical and biological parameters. Details aremy&s under:

Methods used for physical parameters were:-

(a) Atmospheric Temperature -

Temperature affects the solubility and in the ttiva toxicity of many other
parameter. The solubility of solid increase witlergasing in temperature, while
gases tend to be more soluble in cold water.

The instrument used to record temperature :-

A thermometer was with a least count of 0.5 C. Tiermometer was
immersed in a thoroughly shaken water sample patdtean and dry beaker and
reading (in C) were noted down upto one place akermal.

(b) Atmospheric Relative Humidity -

(c) Water Temperature -

(d) Turbidity —

Principle — Turbidity is the cloudiness of a fluid caused bgiudual particles

that are generally invisible to the naked eye, lamto smoke in air. The
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measurement of turbidity is the key test of watealdy. The WHO, establishes
that the turbidity of drinking water should not more than 5 NTU, and should
not be less than 1 NTU. Nephelometer is employedid¢termine turbidity;
measures the intensity of light passes throughtarngample. Causative factor —
non settle able suspended matter (colloidal) elgy, silt, finely divided organic

matter or plankton.

Reagents —

Solution —I, Dissolve 1 g Hydrazine sulphate ardtdito 100 ml.

Solution — II, Dissolve 10 g hexa methylene tetraarand dilute to 100 ml.
Solution llI- Mix 5 ml of I with 5 ml of Il. Allowto stand for 24 hours and dilute
to 100 ml. This solution should have turbidity @4NTU.

Solution IV - Dilute 25 ml of solution I1ll to 100 Irto have solution having
turbidity of 100 NTU.

Procedure— Calibrate the instrument (Nephleometer) at therddsiange with
the help of the 100 ml distilled water and thenhwthie help of 100 ml standard
solution of 100 NTU.
Now, take sample 100 ml and determine its turbidhyydirect reading on the
Nephleometer. Report the readings in NTU turbidibit.
Methods involved for testing chemical parametess.li

(@ pH

(b) Free Carbon Dioxide

(© Total hardness

(d)  Total Dissolved Solids

(e) Chloride

() Dissolved Oxygen

(9) Total Alkalinity

(h) Electrical Conductivity

0] Nitrate

()] Phosphate
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(@ pH

Principle — The pH value of water indicates the logarithm re€iprocal of
hydrogen ion concentration present in water. StheepH is the log of
reciprocal of H, the higher values of pH means lower ¢bncentrations,
and thus represent alkaline solutions, whereas,|awer values of pH
means higher hydrogen ion concentrations & thusresgmt acidic

solutions.

Neutral water will, have a pH equal to:
The pH value of water can be measured quickly &wattically with the help of
p™ meter, which measures the electrical potentialsmeal exerted by Hand thus

indicating their concentration.

Apparatus - pH meter: Many makes and models with separate /owdb
electrodes are commercially available. For theitiskectory operation the
manufacturer’s instructions must be followed. Faany purposes reportingyp
values to 0.1 pH is adequate and a pH meter aectoat0.05 unit will suffice.
pH meter should be equipped either by manual ooraatic temperature
compensation. Buffer Solutions in™ pmeters are usually standardized with
standard buffer solutions.

REAGENTS -The preparation of some normally required buffare given

below.

> pH 4.01 buffer solution at 26- Dissolve 10.21 g anhydrous potassium

bipthalate, KH@ H40,, in distilled water and dilute to 1000 ml in a

volumetric flask .

> pH 6.86 buffer solution— dissolve 10.21 g anhydropstassium
dihydrogen phosphate KHO, and 1.42 g anhydrous disodium
hydrogen phosphate PO, (both of which have been dried at 110-
15C for 2 hrs) in distilled water and make upto 1060 in a
volumetric flask. Use distilled water which haveeb boiled for

15minutes and cooled at room temperature.
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> pH 9.18 buffer solution at 26 — dissolve 3.8 g sodium borate ahydrate
(borex), NaB4O;. 10H,0 in distilled water which have been boiled forrhutes
and cooled to room temperature. Dilute to 1000 3nbre the buffer solutions in

polythene containers.

Procedure- Standardizesthe p' meter by using a buffer solution of known pH
approaching that of the sampleadjusts the temperaturection. Standardization
may be counter checked by the buffer solution d&hawn value. Prepare the
electrodes as per the manufactures instructiosgrtiihe electrodes in the water

sample. Read the reading directly on the dial efitistrument.

(b) FREE CARBON DI-OXIDE:

Free CQ refers to carbon dioxide gas dissolved in watdre Term is used to
distinguish a solution of gas from the combine @@sent in bicarbonate ion
aquatic plant life depends upon £€@O, utilize in the photosynthesis of plant

materials.

Free CQ reacts with sodium hydroxide to from sodium bicarate.
Complication of reaction is indicated by the depeh®nt of colour of the
phenolphthalein indicator. This method is basedtlda simple principle. All
reagents were prepared in water freshly boiledastlfor 15 minutes.

1. Phenolphthalein indicator solution: 5g phenolphthalein disodium
salt was dissolved in 1 liter distal water.

2. Standardized 0.0227 N NaOH titrant22.7 ml 1IN NaOH was dilute
to 1 liter with distilled water. Standardized itaaigst standarded 0.02N
using BSO, phenolphthalein indicator solution. Prepare thegeea
daily and protect from atmosphere Qo a pyrex bottle.
1ml = 1.00 mg CQ®

Sample collection:-
The sample was collected by means of rubbing digaig at the bottom of a

100ml graduated cylinder. The sample was alloweal&rflow for a few minutes
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and the tubing withdrawn while the sample is flogviilick the cylinder to throw
off the excess sample above 100ml mark.

Procedure:

5-10 drops of phenolphthalein indicator was adaed@0ml of water sample. It
the sample turns pink, free £ absent. If the sample remains colourless teitra
rapidly into the cylinder with standard alkali stdun stirring gently with a stirring
rod until a definition pink colour persists for 88cond.

Calculation:-

A* N* 4000
Co(mgl) = ml.of sample

Were,
A = ml titration for sample and,
N = Normality of NaOH
(c) Total Hardness
Principle - Hardnessin water is that characteristic which prevents firenation
of sufficient lather or foam when such hard watmes mixed with soap. It
is caused by the presence of certain salts of walaand magnesium
dissolved in water which form scum when reacthwbap. Hardness is
defined as CaCfPequivalent of Ca & Mg ions present in water and
expressed in mg/lit or ppm. Here, principle invalvis when a small
amount of Solo chrome Black-T is added to aqueoligtien containing
Ca'? and Md? at pH 10 + 0.1, the solution becomes wine redalowr.
When the solution is titrated with EDTA the Ca avig are complexes
and at the end point the colour changes from wed to blue, the
sharpness of the endpoint increases with incregsihdput Ca and Mg
may be precipitated if pH is too high.

Causative factors -Divalent metallic cations.Eg.Ca Mg*?, F€?, Mn*?, Ba' etc.
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Reagents -

(1) Solo chrome Black T — 1 mg

(i) standard EDTA Solution— N/100 or 0.01 N — [Wbe 3.723 g EDTA
in 1000 ml distilled water. Standard EDTA solutignstored in polythene

bottle.

(i)  Ammonium buffer solution — 1 ml.
Procedure— To 10 ml water sample add 1 ml of buffer solutioml anix
well.. Add 1 mg of Solo Chrome Black T IndicatoreVget reddish wine
colour.
Then titrate with N/100 EDTA solution and at endnpaeddish wine
colour changes to sky blue colour.

Formulae —

Total Hardness (Mg/lit) = Volume of 0.01& DTA (ml) x 1000

Vol. of samples (ml)

(d) TDS (total dissolved solids)
(1) Principle — The total amount of solid present in water sangda be

determined by finding the conductivity of water saen

TDS = Conductivity x Correlation factor

Procedure— The determination of electrical conductivity prdes a rapid and
convenient means of estimating the concentratioiotef dissolved solids
in water. If conductivity and dissolved solids centration of the same
water sample us found out separately and a caoelédctor is found out
previously, dissolved solids need not to be deteeahiin future it can be
completed by multiplying conductivity with the celation factor.

Formulae - TDS = Conductivity x Correlation factor (0.4)
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(e) Chloride —

Principle— Chloride occurs in natural waters in widely varying concations in
the form of sodium chloride. Their concentrationsoe 250 mg/liter
produce a noticeable salty taste in drinking wétere thus objectionable
.The chloride concentrations of raw waters beingdu®r public supplies
should be tested regularly, so as to immediateigai@ny sudden increase
in its chloride content and the possibility of arganic pollution of water.
Here, principle involved is —Mohr method in whidlver nitrate is used as
a titrate and potassium chromate as indicatorelrtral or slightly alkaline
solutions (pH 7 to 8) as the solubility productAgCI is more (K, = 3 X
10™) than the solubility product of AGrO, (Ksp = 5 x 10", therefore,
the AgCI quantitatively gets precipitated beforer AgCrO, is formed.

Ag’ + CI' = AgCl
If PH> 8.3 — Ag (OH) is precipitated.
PH< 8.3 Cp0O, is precipitated

Reagents —
0] Silver nitrate standard solution (0.0282 N)

(i) K 2CrO, (Potassium chromate) indicator.

Procedure— To 10 ml sample add 2-3 drops of potassium chronmatieators.
Yellow colour appears. Then titrate with standaides nitrate solution.
At the end pt. Orange red colour appears.

Formulae -

Chloride (mg/lit) = Vol. of tate (ml) x 1000

Vol. of sample (ml)
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(f) DISSOLVED OXYGEN:

Dissolved oxygen is one of the most important patamin aquatic
system. The gas is an absolute requirement for ntle¢abolism of aerobic
organism and also influences inorganic chemicattrea. Therefore knowledge
of the solubility and dynamics of oxygen distrilmutiis essential to interpreting
both biological and oxygen get into water by diftusfrom the surrounding air,
by aeration and as a waste product of photosyrsthé&sie amount of dissolve
oxygen gas is highly dependent on temperature. spimeric pressure also has as
effect on dissolved oxygen the amount of oxygen dissolved in pure water is
inversely proportional to the temperature of waldre warmer the water, the less

dissolved water oxygen.

Much of dissolve oxygen in water comes from theasphere due to wind action.
Algae and rooted aquatic plant also give out oxygeto water through

photosynthesis.

Reagent:

1. MnSQOy:
Dissolve 480g of manganous sulphates Ma3®LO or 400g
MnSOy. 2H,0 or 364g MnSQ@ H,0 in distilled water, filter and
dilute to 1L. the solution should not liberate naire than a trace
of iodine when added to an acidified solution of Ki

2. alkali-lodide Azide reagent:
Dissolved 500g NaOH (or 700g KOH) and 135g of Nai {50g KIl) in the
distilled water and dilute to 950ml. dissolve 1@glism azide in 40ml of distilled
water and add to 950 ml of the first solution witbnstant stirring. The reagent
should not give starch solution when diluted andifed.

3. Standard sodium thiosulphate solution (0.025N).
Dissolved 6.250g of N&,Os;. 5HO in distil water boil, cool and make the
volume to 1L. Standardize against std. potasiurhrdimate solution (0.1N).

4, Standardizations of sodium thiosulphate using spetassium

dichromate:
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Dissolve 1.2257¢g potassium dichromate (previousigddat 103C for 1hour) in
distilled water and make upto 250 ml in a volunteflask. This is exactly 0.1N
solution. Place 100MI boiled cooled distilled waiiera 500ml iodine flask. Add
3g Kl,g NaHCQ and shake until the salts dissolved. Add 6.0mkeatrate HCI.
Pipet of 10ml and 0.1N potassium dichromate satuisataken to the flask. Cover
the flask with watch glass and kept in dark for Bute. Rinse the watch glass
and dilute the solution in the flask to 250ml withiled and cooled distile water
(free from oxygen). Titrate the liberated iodinettlwthe sodium thiosulphate
solution in the burette. When the solution acqyekowish green colour, add 1ml
starch indicator solution. Now a blue shade appesnse the side of the flask and
contain the titration until one drop changes thewoto light green. Calculated
normality of sodium thiosulphate solution is:
1ml of 0.025N sodium thiosulphate = 0.2mg oxygen.

5. Starch solution:-
Dissolve 1 g starch in a little water with the helpglass rod, make a thin paste.
Pour this paste in about 100ml boiling distil waterd contain boiling for 2

minutes. Add cool and prepare daily fresh solution.

Procedure:

Add 2ml of MnSQ solution in sample bottle followed by 2ml of iodid
azide solution well below the surface of the liqugtopper with care to exclude
air bubble if any completely and mix by invertirigetbottle severalties. When the
precipitate settles leaving a clear supernatanveltbe manganous hydroxide,
repeat shacking second time. When setting has peddat least 100ml of clear
supernatant carefully remove the stopper and imabelgi add 2ml of conc.
MnSO4, allowing the acid to run down the neck & Hottle. Re stopper and mix
by gently inversion. This should correspond to 2D@moriginal sample after
correction has been made for loss of sample bylatisment with the reagent.
Thus when the total of 4ml each of MNSO4 and tlugdi® azide reagent is added
to a 200ml bottle, volume taken for titrate sholoéd203ml.

Titrate with sodium thiosulphate solution to a pgddlow colour, add 1 to

2 ml of starch solution and contain the titrateiluhe first disappearance of blue
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colour. Subsequent recoloration due to catalytiecefof nitrites or to the
presence of traces of ferric salts which have woméd complexes should be

disregarded.

Reations:-

MnSQOy+ 2KOH—-Mn(OH),+k,SO, white ppt.
2Mn(OH), +O, (Do) — 2Mno(OH), brown ppt.

In absence of Do, brown colour does not appear
MnO(OH), +2KI+2H,SO, — MnSa+2H,0+2KOH + b
Where b= O,

2N&S,03 + I, — N&S,0O + 2Nal

Calculation:-
Because 1ml of 0.025N M&O; titrant is equivalent to 0.2mg Do, each ml of
NaS,05 titrant used is equivalent to 1mg/1Do if a voluegual to 200ml of

original sample is tirated.

(ml* n)of sodiunthis.sulphaté 8* 1000
Y
DO = Va(Va Al)

(9) Alkalinity (Total alkalinity by methyl orangendicator)

Principle — Highly alkaline waters are not potable, Alkaliniyalue provide
guidance in applying proper doses of chemicalsréatment processes
particularly in deflouridation, coagulation, softeg and operational
control of anaerobic digestion. Here, principledlved is that the titration
of the sample with N/50 ¥$O, to py 4.5 or sharp change from yellow to

orange of methyl orange indicator will indicatealadlkalinity.
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Causative factors- The major portion of the alkalinity in naturalvaters is

caused by hydroxide, carbonates and bicarbonates.

Reagents —

0] Prepare the reagents in distilled water fresidifed for 15 minutes.
(i) Methyl arrange indicator — Dissolve 0.5 g ititte of distilled water.

(@iif)  N/50 H,SOy, solution — Prepare approximately 0.1 NS, by diluting 3
ml conc. HSOy to 1 litre. Dilute 200 ml of this solution to Irk.

PROCEDURE- Take 10 ml of sample and add 2-3 drops of methyl arrange
indicator. Titrate it with N/50 5Oy (0.02 HSOs) solution, colour changes

from yellow to orange.
Formula -

Total alkalinity (mg/lit) = ml of titrate to readhe end point x 1000

MI of sample
(h) CONDUCTIVIY:-
Conductivity is a numerical expression of the #&pilof an aqueous
solution to carry electric current. This abilityp#ads on the presence of ions,
their total concentration mobility valence and ftigka concentration and on the

temperature of measurement.

Conductivity measurements can be used to calctdéé hardness solids
by multiplying conductivity (in us/cm) by an emmal factor, which vary
between 0.55 to 0.9 depending an the soluble coemgsrof the water and the

temperature of measurement.

The determination of electrical conductivity proesd a rapid and
convenient means of estimating the concentrationotdl dissolved solids in
water. If conductivity and dissolved solids concatibn of the same water sample
is found out separately and correlation factorognid out previously, dissolved
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solids need not be determined in future as it carcdmputed by multiplying
conductivity with the correlation factor. With wageof variable proportions of
neutral salts the factor also varies. Conductivitgasurements are made after
proper temperature Compensation.

Conductivity = Dial reading x multiplier readimgicromhos.
Sp. Conductivity = dial reading x multiplier readix cell constant
micromhos cell constant.

spconductivy ofthesolun
measuredonductiw

Then cell constant. =
At 25°% the specific conductivity of 0.01 N KCI solutioiss1405 mcromhos. This

solution is suitable for cell constant betweent6.10.

Example:-

T.D.S. of a water sample determined by evaporati@thod is 645; the
dial reading of the same water sample is say 1@®x
Factor for this particular water sample is 64500 % 0.586.

The conductivity of all the ions varies; therefareniversal factor cannot
be applied to all the water samples. However whare does not mind the
accuracy and work load is heavy the factor for vesygh estimation can be
determined by estimating the T.D.S. value with &waporation method along
with the conductivity measurement. At least 50 slaspf low as well as of high
TDS values from different areas should be analymethis way. By determining
the factor of each water sample and taking outatlerage of all the factors, a
calculation factor for determining T.D.S. value diynductivity measurement can
be worked out.

0] Nitrate
Principle - The nitrate represents fully oxidized organic nragted such waters
may not be harmful. However, the presence of tochmaf nitrate in water may

adversely affect the health of infants causing aseake called
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mathemoglobinemia. The nitrate concentration in esim water supplies is

generally limited to 45 ppm.

Here, principle involved is — the yellow colour druaed by the reaction
between nitrate and phenol disulphonic acid obegsrB law up to at least 50
mg/lit at a wavelength of 410 nm when a light pafth cm is used.

CgHsOH + 2H,SO, = CgH3(OH) (SOsH), + 2H,0

CgH3 (OH).(SOsH) 2 + HNO3 = CgH3(OH) (SOsH) NO» + H,0O
Colourless compounds

CsH3(OH) (SOsH)2 NOo+ NH4,OH = CgH3(OH) (SO3H)2 NO2 NH,4
Yellow coloured salt

Reagent- (i) Standard silver sulphate solution — Dissoh&04g AgSO, in 1
L distilled water (1 ml =1 mg Cl)

A. Phenol disulphonic acid reagent Dissolve 25 g phenol in 150 ml
conc. HSO, + 75 ml fuming HSQ,. Stir and heat for 2 hrs and hot
water bath.

B. Ammonium hydroxide — Concentrated

3) Procedure— In 10 ml sample add standard silver sulphate swiut the
amount equal to the amount of silver nitrate soluttonsumed in chloride list.
Now evaporate at water bath. Coal it and add sasi#led water. Now add 2 ml
phenol disulphonic acid. Add 10 ml ammonium hyddexi If yellow colour

appears, nitrate is present & otherwise absent.

() PHOSPHATE
Phosphorous was determined by spectrophotometepl8s were taking
in Erylenmeyer flask and evaporate to dryness.atatwith sodium hydroxide

solution and ammonium molybdate solution.
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PHYTOPLANKTON
Collection and identification of phytoplankton

According to size, phytoplankton are classifiediisa-plankton 0.5 to 10
pm, nanno plankton 10 to 50 um, micro plankton fr@bkton) 50 to 500 um and
macroplankton 500 pm. larger phytoplankton collgctey filtering a known
amount of water through a plankton net made byiraphilk (no. 25 mesh size 55
pm).Take one litre of water sample in a wide maogltss bottle. Add 10 ml of
Lugol's iodine solution per litre of sample. Lugoalbdine solution speeds up the
rate of sedimentation of phytoplankton, providesnthstain, and preserves their
flagella and cilia. For complete sedimentation slemyere allowed to stand for a
day. Through pippete clear sediment is removedisrekamined and identified
under a Nikon microscope, preferably an inverteankion microscope using

pertinent literature.

ZOOPLANKTON
Collection and identification of zooplankton

Zooplankton were collected by filtering a known wwole of water through
zooplankton made up of bolting silk (no0.25; meste $5) the surface water was
collected with the help of aplastic bucket or a@figgnown volume. Zooplanktons
were collect and identified under a Nikon binocutgicroscope, using pertinent

literature.

49



CHAPTER IV

OBSERVATION
AND
RESULTS



CHAPTER IV
OBSERVATION AND RESULTS

STUDY OF PHYSICO-CHEMICAL FEATURES OF WATER

PHYSICO-CHEMICAL FEATURES OF WATER:

Water is the most essential resource for life. Walays an array of vital
roles in ecosystem across planet. Although mangrathbstances are necessary
for life and for ecosystem to exist, without watething else would function to
produce life as we know it. From the time Forel418.912) who was regarded as
the founder and father of limnology. Freshwateer@menon was observed
"Good quality of water is necessary for the survofdiving organisms". Quality
of water is determined by studying of its physi¢@mical characters. The
physico-chemical characteristics of water, thatlude pH, total alkalinity,
dissolved oxygen, chloride (salinity), phosphatatexr temperature, atmospheric
temperature etc. mainly influence the quality aftev.

During the investigation, Similiya pond was seldckeeping the aim of
study monthly sample from July 2015 to June 2013 ta&en. At least four water
samples were collected every month from eachlsitgpite of monthly variations,
seasonal variation was also calculated and illtedran tables. Statistical tool, two
way analysis of variance (F-test) was applied ® if¢here was any significant
differences between sites and seasons or not aswlsdi them with relevant

parameters.
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RESULTS

Atmospheric Temperature:

The atmosphere and the earth's etmmyare parts of a coupled system.
During the study period the atmospheric temperattag minimum 23.1°C in the
year 2017 and maximum 36.6 'C in the year 2018bl@ 1 and Graph 1). During
the period of study, it was observed that the miSimiliya pond was coolest in

winter and hottest in summer.

Atmospheric Relative Humidity:

The humidity amount of water vapors present in dive Seasonally the
atmospheric relative humidity varied from minimu®.2% and maximum 79.7%
in the year 2017. In rainy season humidity is olb=sg highest and lowest in

summer season.(Table 2 and Graph 2)

Water Temperature:-

During the study period seasonally water tempegatvas minimum
21.7 C in winter season and maximum 29 c in raegson. (Table 3A, 3
B)(Graph 3, 4).The maximum and minimum water terapge ranges from 33'c
to 16 c.

Transparency:-

Transparency of water relates to the depth that ligll penetrate water.
The maximum light penetration is 83.55 cm and mumm13.43 cm. (graph 5)
(Table 4 A). There was more clear water in the riseason 74.54 cm in the year
2017 and most turbid in summer season 31.42 cm. affatysis of variance
showed that the calculated values between statmh season were 0.97 and
3046.15 (Table 4B and graph 6).

Conductivity:-
Electrical conductivity is the ability of an aqueosolution to conduct the
electric current. Electric conductivity ranged frdr0.76 to 391.96 micro mhos/

cm (Table 5 A and Graph 7, 8). During the study imasn conductivity was seen
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in summer season andminimum in the rainy seasomcoming to seasonal

variation the lowest values were observed in raggson 172.14 micro mhos/ cm
in the year 2017 and highest value in summer sedgarb9 micro mhos/cm in

year 2016. The analysis of variance showed thatctieulated value between
station (3.65) and between season it was (1122(Iabje 5 B).

Total Dissolved Solids:-

In the present study it was observed that valueotal dissolved solids
ranged from maximum to minimum was 128.96 to 57r8@/L) (Table 6 A and
Graph 10) Seasonally the Total dissolved solids ighest in summer season
(123.33 mg/L) in the year 2016 and lowest in raseason (76.90 mg/L) in the
year 2015 (Graph 9). The analysis of variance sdotat the calculated value
between stations was 1.64 and between seasongls& b (Table 6 B).

Hydrogen ion concentration (pH):

From the above experimentation it was observeddiretng the four sites
of Similiya pond pH is ranged from 7.11 to 8.92aSenally maximum pH was
recorded rainy season 8.60 in the year 2016 andmaim in summer season 7.82
in the year 2015 (Table 7 A and Graph 11, 12). dhalysis of variance showed
that the calculated value between stations was &@%etween the seasons were
0.26 (Table 7 B).

Free Carbon Dioxide:-

Seasonal variation of Free Carbon Dioxide rangewédxn 0.50 - 4.86
mg/L. With the relation to experimental sites thexmmum (5.04 mg/L) Free
Carbon Dioxide was noted in the year 2017 in wirgeason and followed by
minimum (2.14 mg/L) in the year 2017 in rainy seagbable 8 A and Graph 13,
14). The analysis of variance between station atddren seasons was 1.65 and
0.15.
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Total Alkalinity:

Total alkalinity is a measure the ability of water neutralized or
assimilates acids. High value of alkalinity was 18% and lowest value is 86.44
(Table 9 A and Graph 15, 16). In summer seasonmuaxi (141.42 mg/L) value
of total alkalinity was found in 2015 and minimuB82(9 mg/L) in rainy season in
2015. The value of variance between station andosmawas 0.65 and 3470.15
(Table 7 B).

Dissolved Oxygen:

The presence of dissolved oxygen is essential foteia the higher forms
of biological life and to keep proper balance ofi®as pollutions thus making the
water bodies healthy. In the present investigatiissolved Oxygen ranged
maximum 9.57 mg/L and minimum 6.46 mg/L. DissolM@rlygen is highest in
the winter season 8.84 mg/l in year 2016 and lowesttmmer season 6.92 mg/L
in year 2015 (Table 10 A and Graph 17, 18). Thdyamsaof variance between
stations was 0.25 and between seasons was 5.55 (Table 10 B).

Chloride (salinity):

Salinity is the saltiness or dissolved salt conte#né body of water. The
ecological significance of chloride lies in its potial to regulate salinity of water.
In the present study Similiya Pond water salinggged between 26.80 to 145.66
mg/L which shows seasonally fluctuation i.e. maximun summer season
(141.52 mg/l) and minimum in rainy season (28.93I)mg the year 2015 (Table
11 A and Graph 19, 20). The value of variance betwstations and seasons were
2.22 and 143.15 (Table 11 B).

Total Hardness:

Seasonally variation of Total Hardness was maxiniireummer season
(172.54 mg/L) in the year 2017 and minimum in raggason (102.90 mg/L) in
the year 2015 (Table 12 A). The highest value v@&56 mg/L and lowest value
was 86.80 mg/L (Graph 21, 22). The analysis of arai¢ showed that the

53



calculated value between stations was 1.02 anddestweasons were 34.25(Table
12 B).

Phosphate:

Phosphate is one of the most important nutrientaqoatic ecosystem. The
amount of Phosphate is maximum 1.98 and minimun6 Oi&)/L. There is
continuous increase in values in summer seasod)(2rd in rainy season (1.27)
and it declines in winter season (1.05) (Table 13amd Graph 23, 24). The
analysis of variance calculated between stations %v@2 and between seasons
were 24.35 (Table 13 B).

Nitrate:

Seasonal variation of Nitrate was maximum in sumseason (0.39 mg/L) in the
year 2015 and minimum in winter season (0.22 mgfiLjhe year 2015 (Table 14
A).The highest value was observed at site 0.56 nagill lowest value was 0.16
mg/L (Graph 25, 26). The analysis of variance walsulated between Stations

was 1.32 and between seasons were 1.15(Table 14 B)

PLANKTONS:

The term “Plankton” refers to those minute aquédirens which are non-
motile or insufficiently motile to overcome the risport by currents and living
suspended in the open or pelagic water. The plaikiplants are called
phytoplankton and planktonic animals are calledpiakton (APHA 1985).
Planktons are found throughout the oceans, seddakes of the world. However
the local abundance of plankton varies horizontafgrtically and seasonally. All
plankton ecosystem are driven by the input of selergy and to geographical
region and seasons when light is abundant. A slrgrsource of variability is

that of nutrient availability.
The present study highlights good plankton divegrsit the Simaliya

village pond, Kota district, Rajasthan. Total figpecies of planktons belonging
to phytoplanktons (21) and zooplanktons (29) wemdrded (Table 15 and Table
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16). High densities of planktons were recorded ummer and beginning of

monsoon.

PHYTOPLANKTONS:

Phytoplanktons are the base of aquatic food wedenargy production is
linked to phytoplankton primary production. Excegsnutrient and organic inputs
from human activities in lakes and their watershésisd to eutrophication,
characterized by increases in phytoplankton biommagsance algal blooms, loss
of water clarity from increased primary productiamd loss of oxygen in bottom
waters. Phytoplankton is the base of food web whiticts the food production.
Diatoms have been used by ecologists to indicatieitipm in water body and

other variation of ecological conditions.

Chlorophyta was dominating group and cyanophyta see®nd dominate
group. In the pond the contribution of chlorophyad cyanophyta to total
biomass was higher than 90%. Phytoplankton biomeashed the value many
times higher. (Table 15 A, 15 B) (Graph 27)

ZOOPLANKTONS:

Zooplanktons are the central trophic link betweemary producers and
higher trophic levels. The freshwater zooplanktomprise of Protozoa, Rotifers,
Cladocerans, Copepods and Ostracods. Most of tleg@nd to a large extent, on
various bacterioplankton and phytoplankton for fobthny of the larger forms
feed on smaller zooplankton, forming secondary goress. Some of them are
detritivore feeders, browsing and feeding on tHessate attached organic matter,
phytoplankton or concentrating on the freely susgenorganic matter particles or
those lying on the bottom sediment. Many of thegmwisms are also fish food

organisms and are consumed by the other aquatimfaana.
The present study highlights good zooplankton digrin the Simaliya

village pond, Kota district, Rajasthan. Twenty nispecies of zooplanktons

representing seven groups of namely- Rotifera, &@ladch, Copepoda, Ciliata,
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Ostracoda and Branchiopoda were reported. Rotifecduded 8 species,
Cladocera 4 species, Copepoda 7 species, Ciliafze@es, Ostracoda 2 species
and Branchiopoda 2 species (Table 16 A, 16 BajG28).
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Table 1- Mean values of Atmospheric Temperature ()drom July 2015 to

June 2017
Year 2015 2016 2017 Mean
Maximum 33.3 36.6 34.6 34.8
Minimum 25.6 24.9 23.1 245

ATMOSPHERIC TEMPERATURE

B Maximum

B Minimum

2015 2016 2017 Mean

YEAR

Graph 1:-Showing Maximum and Minimum values of Atmaspheric

Temperature of Similiya village Pond, Kota (July 2Q.5-June 2017).
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Table 2- Mean values of Atmospheric Relative Humidy (%) from July 2015
to June 2017

Year 2015 2016 2017 Mean
Maximum 74.1 75.45 78.9 76.15
Minimum 40.9 44.3 41.6 42.1

ATMOSPHERIC RELATIVE HUMIDITY

90

80
70
60
50
40 B Maximum
30
B Minimum
20
10
0

2015 2016 2017 Mean

YEAR

Graph 2:- Showing Maximum and Minimum values of Atnmospheric Relative
Humidity (%) of Similiya village Pond, Kota (July 2015-June 2017).
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Table 3 A- Mean values of seasonal variation of Wat Temperature from
July 2015 to June 2017

Rainy 29 24.2 24.3 29
Winter 22 22.2 21.7 21.6
Summer 254 26.5 27.33 27.5
Maximum 32 33 32.5 35
Minimum 14.5 17 16 16.5
Table 3 B — Analysis of Variance for Water Temperatre
Source off Degree of| Calculate d Tabulated | Probablity | Significant
variation freedom F F level level
Between |2 &6 0.29 5.1 0.05 NS
station
Between 3&6 42.77 4.4 0.05 NS
season
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Graph 3:- Showing yearly seasonal variation and mean of Wate
Temperature (°C) of Similiya village Pond, Kota (July 2015June 2017
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Graph 4:- Showing Maximum and Minimum values of seasonal variaon of
Water Temperature (° C) of Similiya village Pond, Kota (July 2015-June
2017).
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Table 4 A — Mean values of seasonal variation of &nsparency from July

2015 to June 2017

1 Rainy 35.90 35.47 37.14 36.44
2 Winter 74.06 73.44 74.54 74.77
3 Summer 31.42 32.23 31.59 31.66
Maximum 83.55 82.76 82.87 82.92
Minimum 13.43 18.32 14.36 18.45
Table 4 B - Analysis of variance for Transparency
Source of| Degree | Calculated F Tabulated| Probability | Significance
variation of F level level
freedom
Between 2&6 0.97 5.1 0.05 NS
stations
Between 3&6 3046.15 4.4 0.05
seasons
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Graph 5:- Showing yearly seasonal variation and mean of Transpency of
Similiya village Pond, Kota (July 201!-June 2017).
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Graph 6:-Showing Maximum and Minimum values of seasonal variaon of
Transparency of Similiyavillage Pond, Kota (July 2015June 2017)
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Table 5 A — Mean values of seasonal variation of &ttrical Conductivity
(EC) from July 2015 to June 2017

1 Rainy 17290 | 172.47% 172.14 172.44
2 Winter 262.06 | 261.44 264.54 263.77
3 Summer 371.42| 37223 37159 371.66
Maximum 387.24 | 392.67 391.96 389.65
Minimum 120.76 | 121.92 121.65 120.60
Table 5 B - Analysis of variance for Electrical Coductivity (EC)
Source of| Degree | Calculated H Tabulated| Probability | Significance
variation of F level level
freedom
Between 286 3.65 5.1 0.05 NS
stations
Between 3&6 112202.15 4.8 0.05 NS
seasons
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Graph 7:- Showing yearly seaonal variation and mean of Electric
Conductivity of Similiya village Pond, Kota (July 20153dune 2017)
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Graph 8:-Showing Maximum and Minimum values of seaonal variation of
Electric Conductivity of Similiya village Pond, Kota (July 201%-June 2017).

64



Table 6 A — Mean values of seasonal variation of Tal Dissolved Solids (T. D.
S.) from July 2015 to June 2017

1 Rainy 76.90 77.47 78.14 79.44
Winter 92.06 93.34 94.54 93.57
3 Summer 121.42| 123.33  120.59 122.66
Maximum 124.21 | 128.96 123.56 124.65
Minimum 57.80 59.50 58.94 58.31
Table 6 B - Analysis of variance for T. D. S.
Source of| Degree | Calculated H Tabulated| Probability | Significance
variation of F level level
freedom
Between 28&6 1.64 5.1 0.05 NS
stations
Between 3&6 452.15 4.8 0.05 NS
seasons
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Graph 9:-Showing yearly seasonal variation and mean of TotdDissolved
Solids of Similiyavillage Pond, Kota (July 2015-June 2017).
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Graph 10:-Showing Maximum and Minimum values of seasonal variaon of
Total Dissolved Solids of SimiliyevillagePond, Kota (July 201!-June 2017).
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Table 7 A — Mean values of seasonal variation of pflom

July 2015 to June 2017

1 Rainy 8.60 8.47 8.24 8.74
2 Winter 8.06 8.04 8.02 7.92
3 Summer 7.82 7.93 8.09 8.46
Maximum 8.92 8.74 8.87 8.90
Minimum 7.20 7.11 7.65 7.88
Table 7 B - Analysis of variance for pH
Source of| Degree | Calculated F Tabulated| Probability | Significance
variation of F level level
freedom
Between 2&6 0.65 5.1 0.05 NS
stations
Between 3&6 0.26 4.8 0.05 NS
seasons
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Graph 11:- Showing yearly seasonal varition and mean of pH of Similiya
village Pond, Kota (July 201!-June 2017).
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Graph 12:-Showing Maximum and Minimum values of seasonal variaon of
pH of Similiya village Pond, Kota (July 20153une 2017)
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Table 8 A — Mean values of seasonal variation of Ee Carbon dioxide from
July 2015 to June 2017

1 Rainy 2.90 2.47 2.14 2.33
2 Winter 4.06 4.44 5.04 4.78
3 Summer 3.42 3.23 3.59 3.46
Maximum 4.83 4.78 4.86 4.45
Minimum 0.50 1.27 3.10 2.34
Table 8 B - Analysis of variance for Free Carbon dixide
Source of| Degree | Calculated F Tabulated| Probability | Significance
variation of F level level
freedom
Between 2&6 1.65 5.1 0.05 NS
stations
Between 3&6 0.15 4.8 0.05 NS
seasons
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Graph 13:- Showing yearly seaonal variation and mean of Free Carbor
Dioxide of Similiya village Pond, Kota (July 20153une 2017)
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Graph 14:-Showing Maximum and Minimum values of seaonal variation of
Free Carbon Dioxide of Similiyavillage Pond, Kota (July 201f-June 2017).
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Table 9 A — Mean values of seasonal variation of Tal Alkalinity (mg/l) from

July 2015 to June 2017

Rainy 92.90 98.47 97.14 98.33
2 Winter 134.06 | 138.44 135.34 134.78
3 Summer 141.42| 139.28  139.59 140.46
Maximum 154.67 153.23 155.87 157.87
Minimum 87.50 86.44 88.13 87.97
Table 9 B - Analysis of variance for Total Alkalinty
Source of| Degree | Calculated H Tabulated| Probability | Significance
variation of F level level
freedom
Between 286 0.65 5.1 0.05 NS
stations
Between 3&6 3470.15 4.8 0.05 NS
seasons
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Graph 15:- Showing yearly seasonal variation and mean of TotaAlkalinity
of Similiya village Pond, Kota (July 2015June 2017)
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Graph 16:- Showing Maximum and Minimum values of seasonal variton of
Total Alkalinity of Similiya village Pond, Kota (July 2015June 2017).
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Table 10 A — Mean values of seasonal variation ofi§solved Oxygen (mg/l)
from July 2015 to June 2017

1 Rainy 7.20 8.47 7.34 7.83
2 Winter 8.06 8.84 8.34 8.78
3 Summer 6.92 7.13 7.39 7.46
Maximum 9.56 8.33 9.57 9.87
Minimum 6.46 7.04 7.13 7.27
Table 10 B - Analysis of variance for Dissolved Oxgen
Source of| Degree | Calculated F Tabulated| Probability | Significance
variation of F level level
freedom
Between 2&6 0.25 5.1 0.05 NS
stations
Between 3&6 5.55 4.8 0.05 NS
seasons
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Graph 17:-Showing yearly seaonal variation and mean of Dissolved Oxyge
of Similiya village Pond, Kota (July 2015June 2017.
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Graph 18:- Showing Maximum and Minimum values of seasonal variton of
Dissolved Oxygen of Similiyevillage Pond, Kota (July 201f-June 2017).
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Table 11 A — Mean values of seasonal variation ohloride (mg/l) from July
2015 to June 2017

1 Rainy 28.93 28.97 29.14 30.35
2 Winter 120.06 | 118.44 115.34 104.78
3 Summer 141.52| 139.48  139.3P 140.48
Maximum 145.61 142.33 144.57 141.87
Minimum 26.80 27.44 27.13 27.27
Table 11 B - Analysis of variance for chloride
Source of| Degree | Calculated F Tabulated| Probability | Significance
variation of F level level
freedom
Between 2&6 2.22 5.1 0.05 NS
stations
Between 3&6 143.15 4.8 0.05 NS
seasons
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Graph 19:- Showing yearly seasonal variation and mean of Chlode of
Similiya village Pond, Kota (July 2015June 2017)
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Graph 20:-Showing Maximum and Minimum values of seasonal variaon of
Chloride of Similiya village Pond, Kota (July 2015Jdune 2017)
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Table 12 A — Mean values of seasonal variation ofotal Hardness (mg/l)
from July 2015 to June 2017

1 Rainy 102.90| 108.44 107.24 108.43
2 Winter 144.06 | 158.44 155.34 154.78
3 Summer 161.42| 169.28  172.54 170.56
Maximum 196.56 | 198.33 194.37 197.67
Minimum 86.80 94.44 88.13 87.27
Table 12 B - Analysis of variance for Total Hardnes
Source of| Degree | Calculated F Tabulated| Probability | Significance
variation of F level level
freedom
Between 2&6 1.02 5.1 0.05 NS
stations
Between 3&6 34.25 4.8 0.05 NS
seasons
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Graph 21:- Showing yearly seasonal variation and mean of Totdflardness of
Similiya village Pond, Kota (July 2015June 2017)
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Graph 22:-Showing Maximum and Minimum values of seasonal variaon of
Total Hardness of Similiyavillage Pond, Kota (July 2015June 2017
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Table 13 A — Mean values of seasonal variation ohBsphate (mg/l) from
July 2015 to June 2017

1 Rainy 1.90 1.80 1.27 1.04
2 Winter 1.06 1.06 1.05 1.04
3 Summer 1.98 2.69 2.54 2.60
Maximum 1.96 1.98 1.94 1.97
Minimum 0.86 0.93 0.88 0.87
Table 13 B - Analysis of variance for Phosphate
Source of| Degree | Calculated F Tabulated| Probability | Significance
variation of F level level
freedom
Between 2&6 5.02 5.1 0.05 NS
stations
Between 3&6 24.35 4.8 0.05 NS
seasons
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Graph 23:- Showing yearly seasonal variation and mean of Phospke of
Similiya village Pond, Kota (July 2015June 2017)
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Graph 24:-Showing Maximum and Minimum values of seasonal variaon of

Phosphate of Similiyavillage Pond, Kota (July 2015June 2017)
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Table 14 A — Mean values of seasonal variation ofitkate (mg/l) from July

2015 to June 2017

1 Rainy 0.29 0.80 0.27 0.04
2 Winter 0.26 0.22 0.25 0.24
3 Summer 0.38 0.39 0.35 0.36
Maximum 0.56 0.53 0.47 0.50
Minimum 0.16 0.19 0.18 0.17
Table 14 B - Analysis of variance for Nitrate
Source of| Degree | Calculated F Tabulated| Probability | Significance
variation of F level level
freedom
Between 2&6 1.32 5.1 0.05 NS
stations
Between 3&6 1.15 4.8 0.05 NS
seasons
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Graph 25:- Showing yearly seasonal variation and mean of Nitrad of
Similiya Pond, Kota (July 201f-June 2017).
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Graph 26:-Showing Maximum and Minimum values of seasonal variaon of

Nitrate of Similiya village Pond, Kota (July 20153une 2017)
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Table 15 A - Qualitative estimation of Phytoplanktms of Similiya village

pond, Kota district, Rajasthan.

Phylum Class Family Genus and species
Chlorophyta Chlorophyceae  Chlamydomonadage@balamydomonas eugamet
Chlorophyta Chlorophyceae Volvocaceae Volvox globater
Chlorophyta Chlorophyceae Oedogoniaceag Oedogonium nodulosum
Chlorophyta Chlorophyceae Desmediaceae Closterium
Chlorophyta Chlorophyceae Zygnemaceae Zygnema
Chlorophyta Chlorophyceae Hydrodictyaceae Pediastrum duplex
Chlorophyta Chlorophyceae Chaetophoraceae Draparnaldiopsis
Chlorophyta Chlorophyceae Chlorellaceae Chlorella vulgaris
Chlorophyta Chlorophyceae Zygnemaceae Spirogyra karnalae
Chlorophyta Chlorophyceae Zygnemaceae Spirogyra varians
Chlorophyta Chlorophyceae Zygnemaceae Spirogyra jogensis

Bacillariophyta

Bacillariophycea

D

Melosiraceae

Melosira varians

Bacillariophyta

Bacillariophycea

D

Pinnulariaceae

Pinnularia viridis

Cyanophyta Cyanophyceae Chroococcaceag Chroococcus turgidis
Cyanophyta Cyanophyceasg Oscillatoriaceae Oscillatoria princeps
Cyanophyta Cyanophyceasg Nostocaceae Nostoc muscoru
Cyanophyta Cyanophyceae Scytonemataceae  Scytonema simplex
Cyanophyta Cyanophyceasg Rivulariaceae Gloeotrichia indica
Cyanophyta Cyanophyceasg Microcystaceae Microcystis aeruginosa
Cyanophyta Cyanophyceae Microcystaceag  Microcystis flosaquae
Xanthophyta Xanthophyceag Botrydiaceae Botrydium granulatum
Xanthophyta Xanthophyceag Vaucheriaceae Vaucheria geminata
Euglenophyta Euglenophyceﬂe Euglenoidae Euglena viridis
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Table 15 B — Mean values of seasonal variation of Phytoplankic

1 Summer 172.90 172.47 | 172.14 | 172.4«
Winter 262.06 261.44 | 264.54 | 263.7;
3 Monsoon 371.42 372.23 | 371.59 | 371.6¢
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Graph 27: -Showing yearly seasonal variation and mean of Phytdankton of
Similiya village Pond, Kota (July 201%-June 2017).
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Table 16 A - Qualitative estimation of Zooplanktonsof Similiya village pond,

Kota district, Rajasthan.

Phylum Class Family Genus and species
Protozoa Ciliata Parameciidae| Paramecium caudatum
Protozoa Ciliata Vorlicelldae Vorticella campanula
Protozoa Ciliata Oxytrichidae Oxytricha ovalis
Protozoa Ciliata Tracheliudae Trachelius ovum
Protozoa Ciliata Enchelyidae Lacrymaria olor
Protozoa Ciliata Ophryoglenida¢ Ophryoglena flava
Rotifera Monogonata Brachionidae| Brachionus calcyflorus
Rotifera Monogonata Brachionidae Bbrachionus forficula
Rotifera Monogonata Brachionidae Kertella tropica
Rotifera Monogonata Brachionidae Kertella procurva
Rotifera Monogonata Brachionidae Notholca sp.
Rotifera Monogonata Lacanidae Lecane sp.
Rotifera Monogonata Lacanidae Monostyla bulla
Rotifera Monogonata Notommatidae Scaridium longicaudum
Arthropoda Crustacea Streptocephalidé&treptocephalus dichotom
Arthropoda Crustacea Triopsidae Triops longicaudatus
Arthropoda Crustacea Daphinidae Daphnia carinata
Arthropoda Crustacea Daphinidae Moina dubia
Arthropoda Crustacea Daphinidae Simocephalus sp.
Arthropoda Crustacea Daphinidae Ceriodaphnia sp.
Arthropoda Crustacea Cypridinidae Ostracode
Arthropoda Crustacea Cypridinidae Heterocypris
Arthropoda Crustacea Diatomidae Heliodiaptomus viduus
Arthropoda Crustacea Diatomidae Phyllodiaptomus annae
Arthropoda Crustacea Diatomidae Spicodiaptomus
chelospinus
Arthropoda Crustacea Canthocamptidae Cletocamptus

albuquerquensis
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Arthropoda

Crustacea

Cyclopidae

Mesocyclops leuckart

Arthropoda

Crustacea

Cyclopidae

Mesocyclops hyalinus
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Table 16 B-Mean values of Seasonal variation of Zooplankic

1 Monsoon 192.90 190.47 | 182.14 | 188.4«
Winter 252.05 251.44 | 254.54 | 253.7:
3 Summer 371.42 372.23 | 371.59 | 371.5¢
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Graph 28: - Showing yearly seasonal variation and mean of Zoopigkton of
Similiya village Pond, Kota (July 2015June 2017)
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CHAPTER V
DISCUSSION



Chapter 5
DISCUSSION

Water is precious for living organisms on this kearThe available

freshwater to man is hardly 0.3 to 0.5 % and tleeefits judicious use is
imperative. In today's scenario, unplanned urbaioizarapid indiscriminate use
of artificial chemicals causes of heavy varied gatin in aquatic environment
leading to deterioration of water quality and déplke of aquatic fauna.
Deterioration of the water quality is now a glolpabblem (Mahananda et.al.
2010). The physico-chemical parameters have impbrtsignificance in
determining the water quality of aquatic habitdig®na 2009). Current study was
under taken to investigate water quality of Sinailipond because of its
importance in ground water recharging, irrigatiovd arinking purpose. Among
physico-chemical factors influencing the aquatiodurctivity, temperature, pH,
alkalinity, DO, CQ, conductivity and dissolved inorganic nutrientelhosphate

are considered to be important.

Atmospheric Temperature:-

Temperature is one of the most important factors am aquatic
environment. Temperature affects the physiologyivafg things as well as the
density and state of water. It exerts an importafiience on living organisms
because few can survive at temperature below 03Z°F) due to metabolic
constrains. Changes in an air temperature affextwhter temperature (Kumar
1997). The Atmospheric Temperature in the presemtysranged between from
23.1 to 36.6 C. similar results were found by begsn and dey (2014) in the
study of Loktok Lake Manipur. Kaushik and sakseh@99) also noted the same
results at Motijheel 12 Cto 43.8 C.

Atmospheric Relative humidity:-

Relative humidity is the ratio of the partial preissof water vapour to the
equilibirium vapor pressure of water at a given ggemature. The mean lowest
humidity was 40.9 % and highest was 78.9 %.
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Water Temperature:-

Water temperature plays an important role in thedgo The variation in
the temperature was influenced by the factors sschir temperature, humidity,
and solar energy. Temperature fluctuation alsoctdfehe zooplanktons and
phytoplankton. Due to shallowness of the pondsiafidx of the channel water,
the temperature varies diurnally and seasonallye Témperature value is
determined by the amount of solar energy absorlyetthdo mass of water and by
soil and air surrounding it as well as by evaporaton its surface. Temperature
plays and important role in the biological balaaod the solubility of oxygen and
mineral salts. In the present study temperaturefaasd ranging from 21.7 'C to
29 'C. Many researchers observed similar trendsewiorking on the different
ponds (Tidame & Shinde 2012) water temperatureery ¥mportant because it
influence the biota in a water body. All the mefab@nd physicochemical
activities of life process are greatly influencedtbmperature. The atmospheric
temperature is always higher than the water tenypergVerma & Khan 2015,
Kangabham et. al. 2017). Temperature can be caesides the controlling factor
for the nutrientavailability as well as the patterinlife growth of zooplanktons
(Devi 2017). Similar results were found by Kiran0{®) water temperature
ranged from 27.8 'C to 31.9 'C (Kumar et al. 20I0ixit et al. 2015 reported
range of temperature 20.9 'Cto 33.8 'C.

Transparency:-

Light penetration into a water bodyindluenced by turbidity and the
extent of light penetration determines depth ofhetiec zone in a water body. The
depths of visibility give firsthand information ragling water quality . In the
present study, the depth of visibility varied betwel3.43 cm to 83.55 cm which

IS maximum in winter season and minimum summergeas

Transparent water allow more fighnetration which has for reaching
effects on all aquatic organisms including theawvelopment, distribution and
behavior (Kaushik & Saxena 1999). Transparency feasd to be higher in

winter is due to better penetration of light whileés low in pre monsoon season
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because of the abundance of floating plankton @nsilvface water (Khan &

Choudhary 1994) reported higher value of transpareiaring winter season.

Conductivity:-

Conductivity is defined as the ability of a subs&mo carry electrons. In
the water this capacity is influenced by the amoointissolved salts and the
temperature (Lucas et. al. 2017). The conductiratyged from 120.60 to 392.67
micro mhos / cm. Electric conductivity shows sigrahtly negative relation with
chlorine and salinity (Nag and Gupta 2014). Thedemtivity of water is affected
by the presence of inorganic solids such as chdonitrate, sulfate, phosphate
anions or sodium, magnesium, calcium, iron and alum cations (Mishra et.al.
2014) (Dixit et.al. 2015). Electric conductivity & useful tool to evaluate the
purity of water (Acharya et. al. 2008). The sounfelectric conductivity may be
abundance of dissolved salts due to poor irrigatit@magement, minerals from
rain water runoff or other discharges (Sajithaaét2016). The value fall within

the WHO limits, so the water would be regarded.safe

Total Dissolved Solids (TDS):-

Total dissolved solids denote mainly the variousdki of minerals present
in the water. TDS indicate the salinity behaviorgopbund water (Gohar 2002).
TDS ranged between 57.80 to 128.96 mg/L maximunsummer season and
minimum in rainy season. A similar result was foumd Darasingh and Laxmi
(2014). A high content of dissolved solids elevatédresh water and regulates
osmoregulation of freshwater organisms. TDS ensctie nutrients states of
water body which leads to eutrophication of theadigusystem (Ganesh et. al.
2015). In water TDS are composed mainly of carlbmnlicarbonates, chloride,
phosphate, and nitrate of calcium, magnesium, dcgsalts and other particles
(Mahananda et.al. 2010). High TDS values implyitfeeeased nutrients status of
water body which leads to eutrophication of aqudtiodies reported by
Swarnalatha et al. (1998) (Singh et.al. 2005). [Tdissolved Solids value was
under the permissible values of Indian standar@-{B100) and WHO (500).
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pH :-

The pH of a solution refers to its hydrogen ion\aigt and is expressed as
the reciprocal of the hydrogen ion activity at aegi temperature. pH is an
important factor in determining of productivity ah ecosystem (Singh et. al.
2009). In the present study highest value of pH wasrded 7.11 to 8.92. High
pH value was recorded in rainy season because oshaws highly significant
positive relationship with chlorinity, salinity andOD (Nag and Gupta 2014).
Utilization of bicarbonate and carbonate buffertsys due to evaporation of
water (Darasingh and Laxmi 2014). The low pH intBsaacidity nature which is
due to the deposition of acid forming substance.gsHa sink for nutrients and
play an important role in phytosanitation (Kangabamal. 2017). Similar results
were observed by (Bisht et al. 2014). (D.V. and.F2Q17) considered pH as an
indicator of overall productivity. The changes df falues indicate the alkaline
nature of water might be due to high temperatue¢ thduces the solubility of
carbon dioxide in water (Mahananda et al. 2010mil&r results (Tidame and
Shinde 2012). pH limits laid by Indian standardb{@.5) and WHO standard (7-
8).

Free CO;:-

CQO; is vital for the life of plant and microorganisnisis produced as a
result of respiration of aquatic organisms. As,@Chighly soluble in water, it is
found to be in larger amount in polluted water aspared to fresh water bodies.
A part from its important role in photosynthesispsimary fish food organisms
free CQ has interdependence with pH and bicarbonate- oatboequilibrium.
However if present in higher concentration, it mexyert adverse effect on
respiration and other physiological functions ofuaiic life (Chattopadhyay
1998). Ellies (1937) stated that the water suppgrgood fish population usually
contain less than 5 ppm free &£ the present investigation free &€ recorded
0.50 to 4.86 mg/l. Highest in the winter season kest in rainy season. DV
and HL (2017) found free GOrom 3.81 to 6.81 mg/L. Kumar et al. (2017) found
similar results. Free CQecorded its presence in some winter months (Nbeem

and January) which may be associated with low teatpee, decrease water level.
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Dwivedi and Pandey (2002) found the free ,.CRigh in pre-monsoon and
monsoon period and low in winter season. Rain absmrbs small amount of gas
and delivers it to the water on which it falls (shik and saksena 1999). The high
value of free C@in monsoon may be due to high rate of composibibarganic
matters by bacteria resulting in rapid productidnC®., (Pandey et al. 1999).
Kosygin et al.2007 also observed highest valuere¢ fCQ in monsoon and

lowest in winter.(Kiran 2010)

Total Alkalinity: -

The alkalinity of surface water is primarily a fdion of carbonates
hydroxide content and also includes the contrim#tierom borates, phosphates,
silicates and other bases. Alkalinity is a measefréhe capacity of water to
neutralize a strong acid (Wetzel 1983). Alkalinisyinfluenced by the pH the
general composition of water, the temperature dval ibnic strength. Total
alkalinity of the water sample ranges 86.44 to 83 #ng/L. The alkalinity values
were maximum during summer and minimum in monso®he values obtained
were low than the Indian Standard (200-600) and W&i@ndard (100-200). The
decrease in alkalinity was due to dilution causedthe rain water during
monsoon (Verma and Khan 2015). The results isialstbse conformity with the
findings (Mishra et. al. 2013) (Darasingh and Lax20i.4) (Laishram and Dey
2014). According (Yadav et. al. 2013) (Chakrabeittyal. 2017) alkalinity is most
natural water estimates the amount of carbonatgd@arbonates whose salts get
hydrolyzed in solution and produced hydroxyl iopbl is an important factor in
determining the productivity of an ecosystem (Sieghal. 2009).

Dissolved Oxygen:-

Dissolved Oxygen is one of the parameter in watedity assessment .It's
presence is essential to maintain the higher fofriaogical life in the water.
The wastewater is largely determined largely byakygen balance in the system.
Oxygen is formed by the absorption from the atmesplat the surface of pond
and by photosynthesis of the chlorophyll bearingaoisms inhibiting in water

body. Dissolved oxygen is very important componenbreak down man made
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pollutants. The presence of dissolved oxygen iallyitessential to maintain the
higher forms of lives balancing different polluteorwhich make the aquatic
bodies' healthy (Dixit et. al. 2015). The dissolwed/gen is obtained from this
study had ranged between 6.46 to 9.87 mg/L. Highasies in winter season and
lowest in summer season. Results of the presenly sitere similar to other

(Laishram and Dey 2014).

Dissolved Oxygen was found to be higher in wineason (Dhanasekaran
et. al. 2017). The high value of dissolved oxygarirdy winter season may be due
to growth of large quantity of aquatic plants aheé tow value of oxygen for
metabolic activities by the increasing growth otteaia (Pandey et al. 1999). The
low level of dissolved oxygen in water bodies innter season reflects the
richness of organic matter which consumes largeuanof dissolved oxygen in
the process of decomposition (Bisht et al. 20143ighificant positive correlation
between dissolved oxygen and phytoplankton dems#y be due to its evolution
from the latter through photosynthesis (Maheshwal. 2015).

Chloride:-

Chloride is an anion occurs in all natural watenswidely varying
concentration. The origin of chloride in surfacetevais from weathering and
leaching of sedimentary rocks, domestic and in¢alstraste discharge, municipal
influence etc. In the present investigation thieies of chloride recorded were as
26.8 to 145.61 mg/L. Concentration of chloride \waghest in summer season and
lowest in rainy season. The values obtained weretl@an the Indian Standard
(250-1000) and WHO Standard (250). Concentratiochtdride ions is maximum
in winter season and minimum in rainy season. ammésults were recorded
(Sajitha et .al. 2016).

The chloride content was its peak in summer andirscdown during
rainy season (Verma and Khan 2015). The highericldon summer is due to the
discharge of domestic sewage from the surroundnmeg &Qureshimata et. al.
2015) (Ganesh et. al. 2015) (Kumar et. al. 2017).
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Chloride is an important indicator of organic ptim (Swarnkar and
Choubey 2013) (Selvomohan et.al. 2014). The ecodbgignificance of chloride
lies in its potential to regulate salinity of wat&fost of the water soluble salts in
a pond environment generally remain in chloriderfand hence the amount of
chloride ions in pond waters very closely the amaidrsoluble salt presents (Nag
and Gupta 2014).

Total Hardness:-

Total Hardness of water the parameters used toridesthe effect of
dissolved minerals. Hardness is generally govelmedalcium and magnesium
salts which largely combines with bicarbonates eadbonates giving temporary
hardness and with the sulphates, chlorides and ethiens of a mineral acids
causing permanent hardness. In the present inaéstigthe total hardness was
recorded in the range of 86.80 to 197.67 mg/l. bm kiasis of observation the
value of total hardness was under the permissidleeof Indian Standard (187-
500) and more than the WHO Standard (100). Valukotdl Hardness in summer
season is high and low in rainy season. Similaultesvere found by Verma and
Khan (2015). High values of hardness during sumeoaer be attributing to low

water level and high rate of water evaporation.

Phosphate:-

Phosphates are essential nutrients which are kriowsontribute in the
process of eutrophication when these are presemixaessive amount. In the
present study maximum phosphate content was 0.8 mg/l. Higher values
of phosphate in summer may be an account of reduckoine of water due to
evaporation, the increased density of biota, wipikiduce metabolic waste, high
temperature and high biodegradation releasing nbtsents from the sediment

(Darasing and Laxmi 2014).
Phosphate varied from 0.0 (september-november,ajgrfebuary) to

0.0564 mg/L (may). A very low value of phosphateoreled in winter and spring
resulted from its utilization by the algal planktéor photosynthesis. The high
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value of phosphate 2 to 7 mg/L was due to dischafgdomestic sewage or
leaching of fertilizers used in nearby agricultufedld (Mishra et. al. 2014)
(Selvamohan et. al. 2014).(Kiran 2010) found phasphevel 0.51 to 1.28 mg/L.
The phosphate is added to ponds from the domeastew

Nitrate:-

Nitrate is an essential nutrient but also a goaticator of contamination
from natural and human activities. It also playsiaportant role in primary
production. Nitrate concentration in groundwated a&urface water is normally
low but can reach high levels as a result of agitical runoff or contamination
with human or animal waste (Nas B 2006).Nitrates amportant nutrients
governed by geological conditions, organic load aai® of mineralization in
water body. Nitrates are the highest oxidized fafnmitrogen. Nitrate plays and
important role in the process of eutrophication asdenriched by domestic
sewage and agricultural runoff coming catchment.akdigh concentration of
nitrate beyond 40 ppm is toxic.In the present stiltyvalue nitrate was 0.16 to
0.56 mg/l which is maximum in summer season ancesivin rainy season.The
nitrate level was maximum during pre-monsoon seasod post-monsoon
(Kumar et. al. 2017) ( Devi et. al. 2013).

The highest amount of nitrate concentration waswkndo support the
formation of bloom's (Solanki 2001). The highestoamt of nitrate was recorded
during the summer season was 9.31 mg/L becauseagbf Jegetation which
supported the growth of plankton and forming bloaugang summer (Shastry et.
al. 1970)

PLANKTONS

Aquatic ecosystem harbours a variety of planktommainities which
constitute characteristics and functioning of thesystem in terms of maintaining
productivity and food chain. The density and diitgref plankton could be used

as indication of quality of water with referenceptlution.
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PHYTOPLANKTONS

Phytoplankton plays an important role as primamydpcers in the fresh
water ecosystem. Phytoplankton represent more ahmepsive index of the
environmental conditions. During the present ingesion 22 genera of
phytoplankton were recorded from four divisions edm Cyanophyceae,
Chlorophyceae, Bacillariophyceae and Euglenophyc€aéorophyceae was the
dominant group. Maximum phytoplankton was observethe May, September
and October. Gautam (1989) and Razzagueal (1995) also observed similar
findings.. Kumawat and Jawle (2003) recorded 5%genf phytoplankton from a
fish pond at Anjale. Ranget al. (2006) recorded 93 species of phytoplankton in

Pushkar Srovar.

Diversity of plankton population is fairly dependesn quality of water
and climatic factors. Various physico-chemical dmalogical characteristics are
to be simultaneously taken into consideration faalarstanding the fluctuation of
plankton population. Tripathy and Panday (1990)orsgul that high water
temperature, phosphate, nitrate, low dissolved emygnd free carbon dioxide
supported the growth of Euglenophyceae.. HowevafarZ(1964) relates the
growth of Chlorophycean with increased organic erasupplied in rainy season
and high dissolved content. During the presentgtigation maximum diversity
of phytoplanktons were recorded in summer seasbe. chlorophyceae forms
started increasing in summer and persisted upet@iia of rainy season. Most of
studies have reported similar behavior of chloragae (Zafar, 1964).
Hutchinson (1975) observed that blue green algaerg#y found in eutrophic
water.Vyas (1968) recorded the lowest diversitygden algae during the rainy
season in a lake of Udaipur. Shaetral. (2004) observed seasonal variation of

phytoplankton in tropical fresh water.

96



ZOOPLANKTONS

In aquatic ecosystem zooplanktons play a critiok only in converting
plant food into animal food but also they themsglserve as source of food for
higher organisms. Zooplanktons provide the maim flmw fishes and can be used

as indicators of the trophic status of water boi&sma and Munshi, 1987).

During the present investigation 30 genera of zaltons were recorded,
which were represented by groups of Rotifers, Giadans, Copepods,
Protozoans and Ostracods. Moitra and Bhowmik (198&erved members of
three main zooplnaktonic group, Rotifera, Cladocaral Copepoda, which
dominant in fresh water fish pond in Kalyani, wé&sngal. Agrarwal (1978)
reported five genera amongst zooplankton populatiodanaktal at Gwailor. In
Ramaua Reservoir four genera of rotifera and cladoand two genera under

copepoda were observed by Agarwal (1980).

Maruthanayaganet al (2003) studied the season specific zooplankton
diversity in Thirukkulam pond, Mayiladuthurai, Tdmadu, India. Jha and Barat
(2003) carried out a qualitative analysis of zoogtan in Lake Mirik in
Darjeeling, Himalayas. However, Pathak and Mudg@bg) observed five genera
of rotifers, three genera of cladocerans and ottescand two genera each in

respect of protozoans and copepods in Virla reseMadhya Pradesh.

Rotifers was found prominent group among the zawitans. These
findings are in agreement with Jana and Sarkarl(l @hakroborty ans Asthana
(1989), Kohliet al. (1982) and Balkhet al. (1987). High incidence of rotifers in
summer season indicating the influence of tempezatias noticed by Sinha and
Sinha (1983), Kaushik and Sharma (1994). Takanairal (1989) reported
growth of rotifers in lake and reservoir indicatiegtrophic condition. Similar
finding were finding were observed in the presemtestigation. Pathak and
Mudgal (2004) noticed dominance of rotifers foll@vey copepods in Virla
reservoir at Madhya Pradesh. In the present staiyaé of copepods (Nauplius)

were available round the year and adults were maxirm the summer season.
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These authors suggested that the high diversigooplankton in the pond is not
due to the absence of organism of higher trophésel.

During present study zooplanktons were abundaningllsummer season and
lower during rainy season. This might be attributethe high water temperature.
Similar findings were observed by Singh (1990) Snigastaveet al. (1990).
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Chapter 6
CONCLUSION

. Ecological study of Similiya Pond, Kota, Rajasthbudlia, was conducted.

. The study was conducted on the physico-chemicallaoldgical parameters of
the Pond under study.

. Investigation shows that there is significant amafrpollution in the tank under
study and analysis of data obtained revealed tigtdnk is eutrophic in nature.

. The physico-chemical factors showed considerabteatian both monthly and
seasonly.

. The investigation of biological cherecteristicslutes the qualitative estimation
of phytoplankton, zooplanktons and macroinvertedsat

. Qualitative estimation of zooplanktons showed Rfaigenera are represented by
groups of Rotifers, Cladocerans, Copepods, Protezaad Ostracods.

. The data regarding physico-chemical factors webgested to statistical analysis.
Correlations between various physico-chemical facteere calculated and it was

found that most of the parameters are correlatéa @gch other significantly.

SUGGESTIONS AND RECOMMENDATIONS

The researcher feels at this juncture that iigistitime for making some common
efforts (government and public) for this importanid historical Similiya Pond of
Kota.

Certain suggestions and recommendations are betcwgded in the following
points for the betterment of the tank.

. The domestic sewage and garbage which is being eldimmpo the pond presently
should be diverted to some place far away from thek to avoid the
contamination of water.

. It is also desirable that a certain water levelustidoe maintained in the pond
round the year

. In the summer season usually the surface the veditdne pond is covered by
water hycynth and algal blooms. Measures shouldken to avoid this situation.
. It is a common observation that all the religioastivals immerse some or other

objects into the Similya Pond, which causes pdlutof various kinds. This
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should be stopped with the awareness and peopdetipation and awareness
for better health of the tank.

5. Generally, fishing may be prohibited round the ysar as to maintain the
ecosystem of the water body.
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Chapter VII
SUMMARY
ECOLOGICAL STUDIES OF A VILLAGE POND OF SIMLIYA,

DISTRICT KOTA, RAJASTHAN
Ecology is the study of the structural and funciomterrelationships of

organisms and surrounding dynamic physical, chdnaiod biotic environment.
An ecological study of a small village pond, nealtage Simliya, District Kota,

Rajasthan was conducted for three years from 2014 tovering all three
prevailing seasons (Summers, Monsoon and Wintérs.Simliya village pond is
in a transitional stage between conditions of &ipeial and temporary (empirical)
aguatic ecosystem. The physical, chemical facte@sevanalysed and biological

factors were studied.

(1). STUDY SITE AND SAMPLING SITES
1. The Simaliya village pond is a natural pond locatedsouth of Kota
District headquarters at a distance of 35 km on2YH
2. Main objectives of the Research were to put onred®mnchmark data
regarding ecological aspect of the pond selectedttmy by:-
+ Collection and analysis of samples of water forlgsis of its
attributes.
% Recording seasonal variations in Physico-chemitabate.
+« Identification of planktons and other fauna.
+« Statistical analysis of the obtained data.
3. For collection and analysis standard APHA-AWWA Madk (2005) were
followed.
4. To carry out the study, surface water samples weltected seasonally for
a period of three years from selected sites:
Site 1: - Two Ghats are located in towards Eases&hGhats are
used for human activity such as bathing, washiothek.
Site 2: - Near Hanuman temple that is situatedhéndastern side of
the pond, which conveys waste into the pond.

Site 3: - Near Road passing near the tank towaesduth.
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Site 4:- Northern undisturbed area.

(2). METHODOLOGY

For collection, transport, preservation and Physicemical
analysis of water samples standard APHA-AWWA Method
(2005) were followed.

Plankton studies: - collection of planktons usirigngton nets

(No. 25) was done followed by their preservatiorb# formalin.

The identification of plankton was made with théphef standard

taxonomic keys, which are available in literature.

For photography Nikon 35 SLR camera was used.

(3). RESULTS OF THE STUDY

The water quality data for physical and chemicalapeeters were

analysed and mean values were recorded.

Resultant data obtained were tabulated accordirghy presented

diagrammatically.

The findings of the current investigation can bmsarized as follows:

1)

2)

3)

4)

The study was carried out for Three years overettwell marked

seasons that is, summer, winter and monsoon.

The seasonal variations in physico-chemical pararsetwere

statistically analysed and diagrammatically presénfThe minimum
and maximum values were also recorded.

A gradual fall in the water level from November ards. Its level was
minimum in the month of June and with the startr@insoon water
level started increasing gradually and is maximumthe month of
August.

Sacchi disc depth showed a well-defined patternfle¢tuation.

Similar fluctuations in the values of other physi€actors such as
conductivity, water temperature, pH etc. were algserved and put on

record.
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5) Fluctuations in the values of other chemical faxt®uch as alkalinity,
free CQ, dissolved @, hardness, TDS, different ions, nitrate,
phosphate, etc. were also observed and put ondrecor

6) The variations in the values of various physicorstoval parameters
were statistically significant between stationsliffierent seasons.

7) The qualitative study of plankton in the surfacatev samples
collected from different sampling sites was undaken. It was
observed during the period of investigation thagtpplankton species
were more diverse than the zooplankton species.toplaynkton
communities were found to be dominant over the lBodgon
communities. These were found to be present inrdhie of 6.4:3.6
(64% phytoplankton and 36% zooplankton).

8) Phytoplankton was represented by the following ili@si
Chlorophyceae, Dinophyceae, Euglenophyceae, Chgrepk, and
BGA.

9) Zooplankton were represented by Protozoan, Coebdate
Crustaceans, Copepoda, Rotifera, larval forms ofhymanimals
especially helminths, insects, molluscs and sonfeerogroups of
animals.

10)The annual values of percentage composition amabegdifferent
groups of Phytoplankton and zooplankton were fouod vary
considerably.

11) The diversity of fish-fauna is represented byeéhtypes of fishes:
major carps, minor carps and cat fishes. These wererded and
presented in the form of table.

12)Other vertebrates (Amphibians and Reptiles) wese abserved and
recorded in the table form.

13)A list of periphyton was also prepared which wesers growing
during different seasons around the Simaliya vdlgank.

14)Attempt was made to identify coliform bacteria ltare method and
in some samples of sites 1, 2 and 3 were repofitkd. field needs

more intensive study.
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In the end, it may be concluded that the watethef village pond Simaliya
showed variations in the various physic chemicahpeters in all three seasons.
The Phytoplankton and Zooplankton were also showswsonal variations. The
presence of the Periphytons and other vertebrat@se nt a complete, self-
sustained fresh water lentic ecosystem. The vailtiesrtain chemical parameters,
presence of coliform bacteria and few diatom sgeer giving us an alarm
towards its pollution. With the increasing popuatiand anthropogenic factors

there is urgent need of its continuous monitoringd scientific management.
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Plate 8:- Typha (Elephant Grass)

Ly

close up of Typha Grass.

Plate 9:
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Plate 10:-Lotus Leaves

Plate 11:- Lotus flowers
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Plate 12:- human activity

Plate 13:- Human Activity washing clothes
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Plate 14:- Plankton bloom (green water)
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Introduction

Zooplanktons are the important portion of aquatic ecosystem. Zooplanktons play vital role in the biogeochemical cycles and in food
web. They are the useful indicators of environment changes. So according to present context zooplankton is the intent area for
research. [n this paper we are try to  collect review of literature at one place. Zooplanktons are the bio indicators of environment for
pollution, physical, chemical and biological status of aquatic system.

Literature Review

Forel (1841 - 1912) was the founder of modern hydrobiology. He worked on different lakes found in Switzerland. The early fresh
water stations yielded a mass of information, which made early groundwork of modern ecology. Elaborated investigations have been
carried out during last few decades on limnology of different types of water resources. The study includes various aspects of lotic and
lentic fresh water ecosystems, such as quality of water its physical, chemical and biological characteristics (phytoplankton,
zooplanktons, macrophytes and animal of different taxonomic categories which has been reviewed and included in many research
papers, dissertations, theses, monographs and books (Dube, 2002 and Basavarajappa et al., 2014).

Ecologically zooplanktons are important biotic components and play an important role in the aquatic ecosystern as they constitute the
most import link in the energy transfer between phytoplankton and higher aquatic fauna (Iloba, 2002).

Dube (2005a) has studied physicochemical characteristics of a semi-permanent pond at Baran Rajasthan, India. In the same year
(2005b), Dube and Sharma have studied distribution pattern of amphibian biodiversity in southeastern plateau of Rajasthan, India in
relation to ecology of the habitat and niche. In southeastern plateau of Rajasthan, Jhalawar, Baran district represent the rich
amphibians biodiversity.

Zooplanktons influence all the functional aspects of an aquatic ecosystem such as food chains, food webs, energy flow and cycling of
nutrients (Park and Shin, 2007). Zooplankton diversity responds rapidly to changes in the aquatic environment. Several zooplankton
species are served as bio indicators (Ahmad et al,, 2011, Mola, 2011). Shallow lakes have an exceptional ecological significance
(biodiversity of invertebrates, fish, water birds), but they are often neglected in limnological studies (Céréghino et al., 2008).

Anthropogenic impacts frequently lead to the eutrophication and acidification of these habitats, and the itroduction of invasive plants
and animals results in reduced biodiversity (Kruk ef al, 2009). Water quality of several lakes of Bucharest city area on the
comparison of standard and florescence measurement was studied (Ghir Vase ef al. 2011). According to fluorescence measurement it
appears that the lake water quality is not directly influenced by the Geological characteristic but more likely by the flora and fauna and
the combination of anthropogenic degradation sources. The correlation between the fluorescence spectroscopy appears to the suitable
for the evaluation and monitoring of the health of water system thus providing the opportunity for real time. Concurrently,
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macrophytes increased habitat diversity, provided plenty and diverse food resources and refuge from predators (larvae and adult fish
insects) [orth zooplanklon and benthic inverlebrates (Estlander er al., 2009; Spoljar, 2013).

Soil bank diversity and zooplankton emergence pattern of some recently dried water bodies in north Maharashtra region, comparing to
that of neighboring temporary pond and that permanent ponds studied by Gaikwad et al.,(2008) the diversity in permanent pod was
significantly higher(i.e. 19) than the diversity in the temporary ponds (i.e. 8). We have recorded 8 species of rotifera species which are
not present in the neighboring permanent for ephemeral water bodies during that period. A total 19 species were recorded including
copepoda 6 species, cladocera 5 species, and rotifera 8 species,

Kedar et al., (2008) studied the seasonal abundance of zooplankton population in Rishi Lake with physico-chemical parameters. The
no. of zooplankton recorded in summer and lowest in rainy season. The inter-relationship between physico-chemical factors and
zooplankton is that all parameters pIl, DO, alkalinity, total hardness, chlorides, sulphates, nitrates, and phosphates were at peak in
summer and minimum in rainy season. Tolal 61 species were identified during study period such as Protozoa (14 sp.) Rotifera (29
sp.). Copepoda (6 sp.), ostracoda(Ssp.) and Cladocera(7sp.).

Periodical ccological study of an urban pond near Vadodara Gujarat was studied by Soni and Bhatt (2008) with the physic-chemical,
biological and microbiological parameters. The physic-chemical parameters show N max up to 3.4 mg/l, total phosphates 1.45
mg/land BOD 33 mg/l. The pond is full of algal growth. Microbiological analysis show positive result for E. coli, Vibrio species and
many other pathogenic bacteria, These in water increase pollutants in terms of nutrients, organic matter and toxic substance in water
bodies and disturb its ecosystem.

Zushi el al., (2008) studied the anthropogenic impact on the lake ecosystem in Hi-lech city Bangalore, Kamnataka. A Hi-tech city
Bangalore originally had 290 lakes many decades ago and today about 81 are left and of these 21 are said to be live. Lakes in and
around urban areas of Bangalore receive considerable effluents and sewage inflow. The result are very evident showing depletion in
oxygen level, high level of chlorophyll ‘a’, TDS, BOD, phosphate, sulphates, ammonia and high alkalinity etc. which inturn has
altered the nutrients concentration contributing to the formation of algal blooms causing high mortality of fishes. A few badly effected
lakes in and around Banglore city such as Bellandur, Varthur, Ulsoor, Byramangla, Madivala, Agra and Nagawalaare the one from
where in even the hardy fish species like Murrels, Clarias, singhi etc. have completely disappeared. In recent years, limnology of
difterent water bodies of Rajasthan was studied by several workers and total 144 zooplanktonic forms were reported belonging to 3
phyla, 27 families, 64 genera and 105 species. Protozoa (13), Rotifera (39), Copepoda, Cladocera and Ostracoda were represented by
13,3922 and 6 forms respectively. Biodiversity in the zooplankton has been calculated in the Menhinick’s index and values have been
discussed in relation to physico-chemical characteristics and primary productivity.

Kumar et al,, (2008) evaluate the physico-chemical characteristics and diatom as indicators of trophic status of wetland namely
Kishore Sagar Lake of Kota Rajasthan. The Diatom community comprised of 42 species representing 8 centric forms and 34 pennate
forms. Melosira  granulata, Cocconies placentula, Diatoma elongatum, Fragilara crotoneinsis, Ghomphonema olivacium,
Ghomphoneis herculum, Nitzchia sp. Navicula radios and Synendra ulna were the most dominant species from this wetland. Highest
population densily of diatoms was observed in winter season. The ubundance of diatoms in cold months is probably due 1o (he [uct
that they are able to grow under the condition of weak light and low temperature, The dominance and abundance of diatoms the
weiland is indicative of eutrophic nature of the water body. The water quality of the lake has detroited and is potential threat to human
health as well as aquatic flora and fauna,

Dube er al. (2010a) investigated on Community structure of zooplanktonic groups of Kishore Sagar Tank. In this investigation they
recorded total 30 species of zooplankton which belong to 7 groups. Dube e/ al. (2010b) have studied the occurrence and seasonal
variation of the plankton in Kishore Sagar Tank, Kota, Rajasthan and a total 60 species of planktons (twenty four specics of
phytoplankton and thirty six species of zooplanktons) were recorded. The ecological study of the sewage Pond of H. E .C. industrial
arca Ranchi has been studies by Kumar and Sahu (2012). Studics were conducted to determine the occurrence and abundance of
cynobacteria in relation to Physical-Chemical characteristics of Sewage Pond, This study indicates the maximum occurrence and
abundunce ol Microcys oscillatoria, a Phormidium spp. in all the sites ol Sewage Pond. The physic chemical parameler show
maxinum nitrogen up to 35.4 mgl’, 4.8 mgl'. Phosphate 147.131 mgl' Cl and alkaline nature of water throughout the year favour the
growth of cyanophean members and promote algal bloom formation of Microcysis acruginosa, O. princeps and otenus in pond. The
algal diversity of the Sewage pond is bio indicator of organic pollution.

Tidame and Shinde (2012) studied the zooplankton diversity in the temple pond of Nasik District. Different Zooplanktons were
noticed during the study period, amongst them rotifers are more dominant. Total 17 genera were reporded from rotifers and genus
Brachionus in abundant and more common to both the ponds. Tn amrutkund 21 species of rotifers were recorded helonging to 15
genera while in pond Ramkund 23 species to 14 genera. The maximum diversity of rotifers was observed in the monsoon season in
both Amrit Kund and Ram Kund Pond. Banerjee er al. (2014) analyzed zooplankton abundance in ponds under different fish {arming
system in west Bengal. The identified zooplanktons were under 4 orders namely Copepoda, Rotifera, Cladocera and Diaptomus,
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Among these four orders Copepoda and Cladocera were dominant and represented by cyclops species and daphnia species
respectively.

Physico-chemical parameters and plankton diversity of Konda (open pond) pond of Bharatpur is studied by Singh (2015). Physico-
chemical parameters of pond are water temperature 24-25.6 "¢ transparency 0.2-0.4 m, pH 7.3-7.4 total dissolved solids 143.8-159.5
mg/L, conductivity 290.8-391.5 pmhos, salinity 0.11-0.19 %.dissolved oxygen (.7-1.8 mg/L, and alkalinity 0.8-1.7 mg CaCo3 mg/L,
five families of phytoplankton are identified at the time of study Cyanophyceae, Colorophyceae, Euglenophyceae, Bacillirophyceae
and dinophyceae, Three groups of zooplanktons are also identified namely copepods, Cladocerons and Rotifers. Pond is likely
polluted as some pollution indicator species are present such as Microcystis, phacus, Oscillatoria, Anabeana, Euglena.

Sharma et al. (2015) studied the diversity of zooplankton and macro benthic invertebrates in Jhakhand Dilli pond. 29 species of
zooplanktons were identified viz. Protozoan, Rotifers, Cladocerons, Copepods and Ostracods.

Biswas (2015) studied the relationship between the physico- chemical properties and zooplankton in Dhakuria Lake. 31 species of
zooplankton comprising of 4 groups were reported viz. Rotifera (17 species), Cladocera (10 species), Copepoda (3 species), Ostracoda
(1 species). copepodes were dominant. There is positive relationship between high level of physico-chemical parameters such as total
hardness, Do, BOD, COD, sulphate and phosphate with the abundance of Cladocera, Copepoda and total zooplankton population.
Manikam et al. (2015) studied the zooplankton diversity and physico-chemical parameters of Barur Lake, Krishnanagri district Tamil
nadu. 47 species of zooplankton were reported of which 18 species of Rotifers, 11 species of Cladocera, | 1 species of Copepoda and 7
species of Ostracoda were observed. Rotifera was dominating group among all species.

Seasonal variation of zooplankton diversity of Majalgaon reservoir Maharashtra was assessed by Pawar (2016) During the study
period 23 species were recorded among them Rotifers (8 species), Cladocera (6 species), copepod (5 species), Ostracod (2 species)
and Protozoa (2 species). During summer season number of zooplankton were highest and lowest during winter season. Lucas ef al.(
2017) studied the microbiological and and physico-chemical parameters of water bodies of Desiroto de los leones National Park
located in central region of the Mexico city. They identified five bacterial genera (Escherichia, Pseudomonas, Klebsiella, Shigella and
Salmonella). Result of testing of water is as follow: pH 5.5-3.9, wrbidity 10.7-32.3, Nephlometric turbidity units (NTU's), chemical
oxygen demand (COD) 106-450 mg/L, total coliforms 98-956 colony forming units (CFU'S), faecal coliforms 78-807 CFU'S, 90%
isolated bacteria were resistant to ampicillin while 25% resistant to ciprofloxacin.

Yadav and Singh (2017) studied the zooplankton diversity of Chhapakaiya pond Birgunj Nepal. A total 27 taxa from different classes
of zooplankton were identified. The zooplankton were reported maximum (7744 univ/L) during summer and minimum (539.2 unit/L)
during rainy season in Chapakaiya pond. Triest and Stier (2017) studied the impact of non-native plant species on phytoplankton and
zooplankton communities in temperate pond. Investigation shows the relationship between the three aquatic nonnative invasive
species (Hydrocotyle ranunculoides, Ludwigia randiflora and Myriophyllum  aquaticum), zooplankton and phytoplankton density
Jacob et al. (2017) studied the odanata (dragonflies and damselflies) as bio indicators of water quality of 30 ponds of Maanachil taluk
of Kottayam district Kerala. The water quality index, Simpson's diversity index and species abundance values were calculated,
Bradinopyga germinata and Trithemis festiva species were fresh water indicator species whereas Zyxomna petiolatum and Ceriagrion
cerinorubellum were indicates the polluted water.

Seasonal variation of zooplanktons of pond at Lake Kollore region of Andhra Pradesh was assessed by Krishna and Kumar (2017).
Zooplankton richness, evenness and diversity were observed. A total number of 16 species recorded with 9 rotifers, 3 cladocera and 4
copepods. In the rotifers genus Branchionus was the dominating group. Seasonal succession and role of temperature of zooplankton of
Talpad pond and Jonu pond of Udhampur city studied by Devi (2017). Total 34 genera were identified belonging to 5 groups
Protozoa (6 genera), Rotifera (12 genera), Copepoda (6 genera), Cladocera (6 genera) and Ostracoda (2 genera).

DV and HL (2017) studied the physico-chemical parameters of Nizam Sagar dam for fish production, phytoplankton and zooplankton.
Water temperature, pH, total alkanity, dissolved oxygen and carbon dioxide were investigated. The pH shows alkaline trend in Nizam
Sagar dam which is more suitable for fish culture.

Physico-chemical parameters and zooplankton diversity of a perennial lake, Dharampuri, Tamil Nadu assessed by Dhanasekaran et
al. (2017).  Total 29 zooplankton species were identified during the period of study among them 10 species of Rorifers, 8 species of
Cladocera, 6 species of Copepoda and 5 species of Ostracoda. There is positive co-relation between physico-chemica parameters and
zooplankton species. Abbai (2017) assessed the zooplankton diversity of Sogal pond in Belagavi district of north Karnataka. Total 16
species were identified belonging to 3 different groups 43% Rotifera, 36% Cladocera, and 21% of Copepoda. In winter season density
of zooplanktons were high and low during summer. Diversity of zooplankton in municipal waste water contaminated urban pond of
the lower gangetic plains were studied by Adhikari ef al. (2017). 22 species of zooplankton were identified ,14 species of Rotifera, 3
species of copepoda, 4 species of Cladocera and single species of Ostracods , which suggest that municipal waste water loaded with
various nutrients has influenced the zooplankton diversity and abundance.
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Conclusion

On the basis of above review it can be concluded that inspite of the fact that a lot of work has been done on limnology of lotic and
lentic water resources, much is to done in changing scenario of environment and climatic condition. Climate change is a distasteful
truth of over time it has impact on various components of naturc including natural lentic water hodics. This demands serious
investigation with fresh approaches and new technologics.
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Introduction

Phytoplanktons are producers of aquatic ecosystem. These are
autotrophic components of the plankton community and a key
part of oceans, seas and freshwater ecosystem. Also are very
important organisms from ecological point of view. Most of the
aquatic food chains begin with them. Therefore, these remained
popular subjects for research during last couple of centuries. The
literature of such studies is available and while collecting most of
the research the difficulties are faced by most of the researchers.
A systematic review of such references is a need of the time.
Present paper is trying to fulfill this need and reviews various
aspects of phytoplankton research presented in the research
articles.

Review Methodology and Review details

The various aspects studied by the researchers are their diversity,
analysis of the attributes of their surrounding medium, seasonal
variations and their role/functions in their habitats etc.

Studies from abroad Periodic environmental changes in
temperature, water movement, light, soil and other biological
factors lead to changes in species composition and food chain of
marine ecosystem (Gray,1974, 1981). Phytoplankton, the most
important biological phenomenon in nature on which the entire
array of life depends is the integral component of riverine
ecosystem which determines the primary productivity of the
system. It is the bio-indicators of water pollution. Its appearance,
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disappearance, density and pattern of distribution depends on
biotic and abiotic factors (Lewitus ef al., 1998; Escaravage et al.,
1999; Escaravage et al., 2002; Kauppila et al., 2004; Gupta et al.
2005; LeQuere et al., 2005; Komala ef al., 2013). Phytoplankton
is the major primary producers in many aquatic ecosystems
(Kensa, 2011).

Winder and Sommer (2012) studied the effect of climate change
on phytoplankton. Climate affects phytoplankton directly
through physiology and indirectly by changing water column
stratification and resource availability, mainly nutrients and light.
Climate also effects phytoplankton species composition and size
structure and favors' species trait.

Veronica er al.(2014) studied the effect of water quality on
phytoplankton abundance in Hampalam river and fish pond of
Batanjung village. [n these 60 genera of phytoplankton phyla
were found in the river and pond with the highest abundance of
Pluerosigma belonging to Chrysophyra in the river and euglena
species belonging to euglenophyta in the pond.

Palhet al.(2016) studied the phytoplankton of Chakhan Lake
district Dadu, sindh Pakistan. Phytoplankton algal species
belonging to genera Anabaenospsis, Anabaena, Nostoc of family
Nostocaceae were reported. Zebek and Szymanska(2017)
assessed the differences in phytoplankion abundance, biomass,
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structure and the environment requirement of dominant species
of pond of Warmia Mazury region of north-east Poland.

Giripunje et al. (2013) studied a comprehensive review of
phytoplankton ecology in freshwater lakes of India. In this the
relations of phytoplankton with factors like lake temperature,
sunlight exposure period, sunlight penetration, water pH, wind,
transparency, seasonal variations, water characteristics, nutrient
enrichment and prey-predator relation in the lakes of India were
discussed.

Hosmani (2014) assessed phytoplankton influenced climatic
changes and by variation in the physico-chemical constituents of
the water and the uncontrolled conditions lead to pollution.

Kumar et al, (2008) evaluate the physico-chemical
characteristics and diatom as indicators of trophic status of
wetland namely Kishore Sagar Lake of Kota Rajasthan. The
Diatom community comprised of 42 species representing §
centric forms and 34 pennate forms. Melosira granulata,
Cocconies  placentula, — Diatoma  elongatum, — Fragilara
crotoneinsis, Ghomphonema olivacium, Ghomphoneis herculum,
Nitzchia sp. Navicula radios and Synendra ulna were the most
dominant species from this wetland. Highest population density
of diatoms was observed in winter season. The abundance of
diatoms in cold months is probably due to the fact that they are
able to grow under the condition of weak light and low
temperature. The dominance and abundance of diatoms the
wetland is indicative of eutrophic nature of the water body. The
water quality of the lake has deteriorated and is potential threat to
human health as well as aquatic flora and fauna.

The study includes various aspects of lotic and lentic fresh water
ecosystems, such as quality of water its physical, chemical and
biological ~ characteristics  (phytoplankton,  zooplanktons,
macrophytes and animal of different taxonomic categories which
has been reviewed and included in many research papers,
dissertations, theses, monographs and books (Dube, 2002 and
Basavarajappa et al., 2014). Periodical ecological study of an
urban pond near Vadodara Gujarat was studied by Soni and Bhatt
(2008) with the physic-chemical, biological and microbiological
parameters. The physic-chemical parameters show N max up to
3.4 mg/l, total phosphates 1.45 mg/land BOD 33 mg/l. The pond
is full of algal growth. Microbiological analysis show positive
tesult for E. coli, Vibrio species and many other pathogenic
bacteria. These in water increase pollutants in terms of nutrients,
organic matter and toxic substance in water bodies and disturb its
ecosysten.

The primary productivity of phytoplanktons of Kolayat Lake,
Bikaner. The monthly primary productivity in the lake revealed a
seasonal cycle in the values for gross and net primary production
(Barupal and Gehlot 2014).

Bhupender and Kumar (2015) studied the phytoplankton
diversity of desert village pond in Bikaner Rajasthan. The
reported species of phytoplankton were the members of three
algal groups namely Cholorophyceae, Cynophyceae, and
Bacillariophyceae were observed. The species cladocera,
crucigenia,murospora, chara , spirogyra (5 green), Navicula ,
Nitzchia Synedra, diatoma coscrnodiscus (5 diatoms),
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Spirulina, Nostoc, Anabaena, Oscillatoria (4 blue green algae)
were recorded from pond.

Physico-chemical parameters and plankton diversity of Konda
(open pond) pond of Bharatpur is studied by Singh (2015).
Physico-chemical parameters of pond are water temperature 24-
25.6 ‘¢ transparency 0.2-0.4 m , pH 7.3-74 total dissolved
solids 143.8-159.5 mg/L, conductivity 290.8-391.5 pmhos,
salinity 0.11-0.19 %.dissolved oxygen 0.7-1.8 mg/L, and
alkalinity 0.8-1.7 mg CaCO3/L, five families of phytoplankton
are identified at the time of study Cyanophyceae,
Cholorophyceae,  Euglenophyceae,  Bacillirophyceae  and
Dinophyceae. Three groups of zooplanktons are also identified
namely Copepods, Cladocerons and Rotifers. Pond is likely
polluted as some pollution indicator species are present such as
Microcystis, Phacus, Oscillatoria, Anabeana, and Euglena.

Seasonal changes of phytoplankton community of Lake Ramgarh
was studied by Maheshwari et al. 2015correlation between
various physico-chemical parameters , productivity and plankton
oroups were calculated according to Karl Pearson's formula.
During summer gross and net primary production were high and
low during the winter season. Bacillareophyceae (43.58%) >
Chlorophyceae (3341 %) > Cyanophyceae (23 %) were three
major groups according to their density. Nitzchia, synedra and
Naviculla were the main contributors of bacillariophyceae,
Closterium and Chlorella were from the group Cholorophyceae,
Cynophyceae was dominated by Spirullina ,Anabaena,
Microcystis.

Kumarer al. (2015) studied the phytoplankton diversity in
relation of primary productivity of Lake Udai Sagar Udaipur.
The mean primary productivity (GPP) was to be 0.50 gemh™1 in
surface.

Mishra et al. (2017) assessed the seasonal diversity of
phytoplankton by Palmer's Index. In Pichola Lake 36 genera
were repoted among them 12 from Cyanophyceae. 9 from

Bacillariophyceae, 12 from Chlorophyceae and 3 from
Desmidiaceae. ~ Chlorophyceae ~ were  dominant  among
phytoplankton.

The phytoplankton study is a very useful tool for the assessment
of water quality and productivity of any type of water body and
also contributes to understanding of lentic water bodies Pawaret
al., 2006.

Ansariet al. (2015) assessed the diversity of phytoplankton and
physico- chemical parameters of ONGC pond Hazira. During the
fime period of study 73 genera belonged to 4 classes' viz.
Euglenophyceae, ~ Cholorophyceae,  Bacillariophyceae  and
Cyanophycea were identified. Among the four classes
cholrophyceae group was dominating class. Level of various
physico-chemical parameters are as follow oxygen (5.678+0.218
mg/L, nitrate (4.089£0.926mg/L), phosphate
(0.257456.786mg/L) and silicate (0.218+0.029 mg/L). Physico-
chemical parameters show direct relationship.

Joseph (2017) studied the diversity and distribution of
phytoplankton in an artificial pond, Phytoplankton species

cyanophyceae (39%) was the dominating group followed by
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Cholrophyceae  (34%), (235%) and

Euglenophyceae (4%).

Bacillariophyceae

Triest and Stier (2017) studied the impact of naon native plant
species on phytoplankton and zooplankton communities in
temperate pond. We investigated the relationship between the
three aquatic nonnative invasive species (Hydrocotyle
ranunculoides, Ludwigia, randiflora and  Myriophyllum
aquaticum), zooplankton and phytoplankton density.

Saidu et al. (2016) studied the species distribution of
phytoplankton in Balanga Dam. 21 species were identified
belonging to about 7 taxa. Cholorophyceae were dominating
about  28.6%, followed by Bacillariophyceae  19%,
Cyanophyceae  (19%),  Desmidiaceae ~ (14.3%)  and
Chrysophyceae (9.5%) respectively.

Pandiammal er al. (2017) assessed on the diversity of
phytoplankton and seasonal fluctuation in temple pond at
Thiruvottiyur Chennai. Totally 5 groups of phytoplankton taxa
were identified which were chlorophyceae 10, Bacilliariophyceae
11, Cyanophyceae 6, Euglenophyceae 3, Dinophyceae 2.

Phytoplankton diversity is influenced by physical and chemical
parameter of pond water was studied by Devi and Antal (2013).
Phytoplankton showed significant correlation with certain abiotic
parameters such as water and air temperature. phosphate,
carbonates and chlorides. Margalef's index, Menhink's index,
Simpson index, Shannon Wiener index and Equitability index
were used for phytoplankton population.

Sharma er al. 1985 studied relationship of phytoplankton and
physico chemical parameters which shows that increase in
concentration of physico-chemical parameters has an adverse
effect on phytoplankton density.

Roy et al. (2015) studied plankton diversity of urban and rural
ponds of Raipur. Total 67 algal genera were reported belonging
to classes Chlorophyceae (29), Bacillariophyceae (18),
Cyanophyceae (15), Chrysophyceae (2), Euglenophyceae (2) and
Dynophyceae (1) while among zooplankton 24 genera were
stated belonging to classes Rotifera (11), Copepoda (7), Protozoa
(3), Cladocera (2) and Ostracoda (1). These ponds have high
plankton diversity.

Verma et al (2016) assessed phytoplankton diversity.
Phytoplankton diversity is important for evaluation of suitability
of water for irrigation and drinking purpose.

Bordolol and Baruah (2014) studied correlation between
phytoplankton and physico- chemical parameters of water. There
is positive relationship with surface water temperature, electric
conductivity, turbidity, BOD, potassium, phosphate ad nitrate
with the total density values of Palmer's genera.

Das and Sayantan (2016) assessed the physicochemical
parameters and biological parameters as plankton of different
ponds. Sharma et al., (2018) critically reviewed the literature on
diversity and seasonal variation of phytoplankton. The important
components of phytoplankton are Diatoms (Bacillariphyceae),
Dinoflagellates (Xanthophyceae, Chrysophyceae, Haptophyceae,
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Cryptophyceae) and Nanoplankters (Chlorella, Nannochlorpsis,
etc). In addition to these, two other classes namely
Silicoflagellates and Coccolithophores also belong to the
category of phytoplankton.

Karra et al., (2018) reviewed the studies of Phytoplankton in
Lotic Water of India. Phytoplanktons are microscopic creatures
mainly algae contain chlorophyll and live near the surface of
water where there is sufficient light, producing their own food
and thus providing meals for countless other aquatic dwellers.
They play important role in maintaining the equilibrium between
living organism and abiotic factors. The density and diversity of
phytoplankton and their association as biological indicator is
significant in the assessment of water quality.

Conclusion

This review clearly indicates that the pocket of such research is
necessary and emphasis the urgency of present work. According
to present condition it is very important to investigate with fresh
approaches in this field for diversity, abundance and variation in
the biotic factors in the aquatic system.
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ABSTRACT: Water is the most precious substance on
the earth. Life on the earth is not possible without water.
The determinant of good water body is determined by
physico-chemical characteristics. In the present study
seasonal variation of physico-chemical characteristics
were statically analyzed and graphically presented. The
following ranges were obtained for the parameters
evaluated atmospheric temperature  23.1-34.6  °C,
atmospheric relative humidity 40.9-78.9 %, water
temperature 22-29 °C, transparency 13.43-83.55 cm,
electric conductivity 120.76-391.96 umhos/cm, total
dissolved solids 57.8-128.9 mg/l, pH 7.11-8.9, free
carbon dioxide 0.50-4.86 mg/l, total alkalinity 86.44-
155.87 mg/l, dissolved oxygen 6.46-9.57 mg/l, chloride
26.80-145.61 mg/l, total hardness 86.80-198.33 mg/l,
phosphate 0.86-1.98 mg/l and nitrate 0.16-0.56 mg/l.
Phytoplankton species were more diverse and dominant
than zooplankton communities. These were found to be
present in the ratio of 6.4:3.6 (64 % phytoplankton 36 %
zooplankton). The study concluded that the water of the
village pond Similiya showed variation in the various
physico-chemical parameters in all the three seasons.

KEYWORDS:-  Physico-chemical,  phytoplankton,
zooplankton and village pond.

INTRODUCTION:-

Ecology is the study of the relationship between living
organism, including humans, and their physical
environment, it seeks to understand vital connection
between plants and animals and the world around them.
Freshwater systems- lakes, wetlands, rivers and streams,
have been critical to the establishment of civilizations
throughout human history. Water bodies are essential to
humans not only for drinking but also for transportation,
agriculture,  energy, production, industry  etc.
Determining which of these factors has the most
significant influence on the quality of water body with
its watershed and how the various inputs affect its
physical, chemical and biological characteristics. One of
critical sciences required to understand aquatic
ecosystem interactions in called limnology. Limnology
incorporates many scientific disciplines into one
including physics, chemistry, and biology. While the
main thread of limnology is water system, these water
systems are interconnected host plant and animal life
band both influence and interact with weather patterns.
The Pond is a small body of standing water and the pond

ecosystems complex interaction between its biotic and
abiotic components. Abiotic components of pond
ecosystem are environmental factors (light, temperature,
water), inorganic components (O, CO, N, nilrate,
phosphates, carbonates etc.). Biotic factors are
phytoplankton and zooplanktons.

MATERIAL AND METHODS:-

Study area:

In the present study involves the analysis of diversity
and seasonal variation of Similiya village pond, Kota
district, Rajasthan, India. It is 28 KM towards east from
district headquarters Kota on national highway number
27. Tts Geographical location is at longitude 7611 N and
latitude 25717 E. The pond water was used for bathing
purposes by local people.

Sample Collection:

The standard APHA, (2005) methods were followed for
estimation of physical, chemical and biological
parameters. To carry out the study ECOLOGICAL
STUDY OF SIMLIYA VILLAGE POND, DISTRICT
KOTA RAJASTHAN (INDIA) water sample will be
collected twice in a month for a period of two years.

RESULT AND DISCUSSION:-

Water is precious for living organisms on this earth. .
Deterioration of the water quality is now a global
problem (Mahananda et.al. 2010). The physico-chemical
parameters have important significance in determining
the water quality of aquatic habitat. Water temperature is
considered as one of the important factors that controls
aquatic life in headwater stream (Wetzel, 1983). The
Atmospheric Temperature in the present study ranged
between from 23.1 to 36.6 °C. similar results were found
by Dey and Laishram (2014) in the study of Loktok Lake
Manipur. Kaushik and saksena (1999) also noted the
same results at Motijheel 12 °C to 43.8 °C. Temperature
plays and important role in the biological balance and
the solubility of oxygen and mineral salts. In the present
study temperature was found ranging from 21.7 °C to 29
%C. Many researchers observed similar trends while
working on the different ponds (Tidame & Shinde 2012)
water temperature is very important because it influence
the biota in a water body. All the metabolic and
physicochemical activities of life process are greatly
influenced by temperature. The atmospheric temperature

13|Page



International Journal of Applied and Universal Research

E- ISSN No: 2395-0269

Volume VI, Issue ITI, June 2019 Available online at: www.ijaur.com

is always higher than the water temperature (Verma &
Khan 2015, Kangaban et. al. 2017).

Light penetration into a water body is influenced by
turbidity and the extent of light penetration determines
depth of euphotic zone in a water body. The depths of
visibility give firsthand information regarding water
quality. In the present study, the depth of visibility
varied between 1343 em o 83.55 ¢m which is
maximum in winter scason and minimum summer
season. Conductivity 1s defined as the ability of a
substance to carry electrons. Tn the water this capacity is
mfluenced by the amount of dissolved salts and the
temperature (Tucas et. al. 2017). The conductivity
ranged from 120.60 to 392.67 micro mhos / cm. Electric
conductivity shows significantly negative relation with
chlorine and salinity (Nag and Gupta 2014). Total
dissolved solids denote mainly the various kinds of
mincrals present in the water. TDS indicate the salinity
behavior of ground water (Gohar 2002). TDS ranged
between 57.80 to 128.96 mg/T. maximum in summer
season and minimum in rainy season. A similar resull
was found by Darasingh and T.axmi (2014).

pH is an important factor in determining of productivity
of an ecosystem (Singh et. al. 2009). In the present study
highest value of pH was recorded 7.11 to 8.92. High pH
valuc was recorded in rainy scason because of pH shows
highly signilicant positive relationship with chlorinity,

salinity and COD (Nag and Gupta 2014). In the present
investigation free CO, is recorded 0.50 to 4.86 mg/l.
Highest in the winter season and lowest in rainy season.
DV and HL (2017) found free CO, from 3.81 to 6.81
mg/L. Kumar et al. (2017) found similar results. Free
CO; recorded its presence i some winter months
(November and January) which may be associated with
low temperature, decrease water level Total alkalinity
of the waler sample ranges 86.44 (o 157.87 mg/L. The
alkalinity values were maximum during summer and
minimum in monsoon. The values obtained were low
than the Indian Standard (200-600) and WHO Standard
(100-200). The decrease in alkalinity was due to dilution
caused by the rain water during monsoon (Verma and
Khan 2015). The results is also in close conformity with
the findings (Mishra et. al. 2013) (Darasingh and Laxmi
2014) (Laishram and Dey 2014). The dissolved oxygen
is oblained [rom (his study had ranged between 6.46 (o
9.87 mg/L. ITighest values in winter season and lowest in
summer season. Resulls of the present study were similar
to other (Laishram and Dey 2014).

In the present investigation the values of chloride
recorded were as 26.8 to 145.61 mg/L. Concentration of
chloride was highest in summer season and lowest in
rainy season. The values obtained were low than the
Indian Standard (250-1000) and WHO Standard (230).
Concentration of chloride ions is maximum in winter
season and minimum in rainy season. Similar results
were recorded (Sajitha ct .al. 2016).

Table No.1-Seasonal Variation in Physico-Chemical parameters of Similiya village pond (July 2015 to June 2017)

Physico-chemical parameters | Minimum | Maximum | Maximum | Minimum Calculated d F
mean Mean hetween season
Atmospheric Temperature (0(_?) 23.1 36.6 348 24.5
Water Temperature('c) 16 33 33 16.5 0.29
Transparency (cm) 13.43 83.55 82.87 18.45 0.97
Conductivity 120.76 392.67 389.65 120.60 3.65
Total Dissolved Solids (mg/1) 57.80 128.96 124.65 5831 1.64
pH 72 8.92 8.90 7.88 0.65
Free CO (mg/l) 0.50 4.86 4.45 2.34 1.65
Total Alkalinity(mg/l) §86.44 155.87 157.87 87.97 0.65
Dissolved Oxygen(mg/l) 6.46 9.57 9.87 7217 0.25
Chloride(mg/) 26.80 145.61 141.87 2127 222
Total Hardness(mg/l) 86.80 198.33 197.67 87.27 1.02
Phosphate(mg/l) 0.86 1.98 1.97 0.87 5.02
Nitrate(mg/1) 0.16 0.56 0.50 0.17 1.32

In the present investigation the total hardncss was
recorded in the range of 8§6.80 to 197.67 mg/l. On the
basis of observation the value of total hardness was
under the permussible value of Indian Standard
(187-500) and more than the WHO Standard (100).
Value of Total Hardness in summer season is high and

low in rainy scason. Similar results were found by
Verma and Khan (2015). In the present study maximum
phosphate content was 0.86 to 1.97 mg/l. Higher values
of phosphate in summer may be an account of reduced
volume of water due to evaporation, the increased
density of biota, which produce metabolic waste, high
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temperature and high biodegradation releasing this
nutrients from the sediment (Darasing and Laxmi 2014).
In the present study the value nitrate was (.16 to 0.56
mg/l which is maximum in summer season and lowest in
rainy season, The nitrate level was maximum during pre-
monsoon season and post-monsoon (Kumar et. al. 2017

CONCLUSION:

The physico-chemical factors showed considerable
variation both monthly and seasonally. Investigation
shows that there is significant amount of pollution in the
tank under study and analysis of data obtained revealed
that this tank is eutrophic in nature.
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