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ABSTRACT

Monitoring and ecological assessment of fresh water ecosystems such as tanks is crucial as they provide
plentiful services and wealth to aquatic biota and human. Wetlands are characterised by variations in depth
and inundation time hence, it is difficult to make use of invertebrates as biological indicators. In such cases
Diatoms, as they are microscopic, widely distributed with few habitat boundaries respond rapidly to
environmental changes may be used for monitoring of fresh water ecosystems such as tanks. Therefore, the
present study aimed to enumerate the Diatom community structure of two fresh water tanks situated in the foot
hills of rural settlements of Koratagere in the state of Karnataka. Water samples for the examination of
physico-chemical characters and enumeration of Diatomic population were collected from both the tanks
during January 2020 to December 2020. Standard methodologies were fallowed during collection,
preservation and analysis. From the results it is clear that the tanks had moderate Diatom diversity and
periodicity. Total of 19 species were identified with seasonal maxima observed during summer and that of
minimum during rainy. Diversity of Diatoms between the tanks exhibited narrow difference. Most pollution
tolerant species such as Cocconeis placentula, Navicula cuspidata, Navicula cryptocephala, Melosira
granulata and Synedra ulna were recorded in the present studies. Though the concentration of chemical
parameters and nutrient elements found to be low, the presence of pollution tolerant species is an indicative of
eutrophic nature of the tanks, hence need to introduce conservational strategies for balanced and sustainable
ecosystem
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INTRODUCTION

Wetlands such as tanks are found across the globe and account for more or less 6% of the earth’s surface area
(DWAF, 2004). Wetlands are significant ecosystems that provide several important ecological services such as
storage of water, biogeochemical cycling and safeguarding aquatic biodiversity (Matlala et.al, 2011). Such
ecosystems are also helpful to humans by extending goods and services (Kotze, 2010). Wetlands such as tanks
act as ‘sinks’ for accumulation of water and sediment and are more vulnerable to pollution (Dalu and
Froneman,2016) as a result such ecosystems become extremely susceptible to anthropogenic activities which
potentially affect the water quality (Malan and Day, 2012). Hence, the importance of such water bodies can
thus not be overlooked and periodical monitoring of such ecosystems is very important. The complete range of
physico-chemical and biological information is required to monitor such wetland ecosystems (Li et.al, 2010)
and they were also of the opinion that biological indicators as they regularly exposed to the environmental
changes in their natural habitat can substitute conventional monitoring techniques. Bio-monitoring technique
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can effectively be used to serve in proper monitoring and management of wetlands (Dalu and Froneman,
2016). Diatoms are unique unicellular micro-organisms belong to the class Bacillariophyceae and act as
primary producers in aquatic ecosystems (Round et.al, 1990). Responsiveness of Diatoms to organic matter
and nutrient contamination make them appropriate organisms in evaluating the chemical status of the
ecosystems (Pandey et.al, 2017) and as corroborated by them frustules of Diatoms due to their siliceous cell
wall can be preserved for long time after cell death (Pandey et.al, 2017), which makes them unique from other
phytoplankton. Being useful biological indicators they are found in all aquatic biotypes and respond rapidly to
environmental changes and anthropogenic activities (Dixit et.al, 1992)

MATERIALS AND METHODS
Study area

Koratagere is one of the taluks of Tumkur district in the state of Karnataka situated 2660 feets above mean sea
level. Tropical monsoon climate prevails in the taluk with an average annual rainfall 788 mm and an average
mean temperature of 22°C. Three climate seasons such as rainy, winter and summer were noticed. Koratagere
encompasses 118 tanks of which Gattlahalli tank situated at a distance 7 kms west of Koratagere town
between 13°30* North latitude and 77°10! East longitudes (Figure-1). Second wetland Birdenahalli tank
situated at 4 kms North of Koratagere town between 13° 34 North latitude and 77° 10 East longitude
(Figure-1) were selected for the present studies.

Fig.1. Map of Gattlahalli and Birdenahalli tanks indicating their position as well as the location of the sampling sites
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Sampling and analysis

Surface water samples were collected at an interval of 30 days from designated sites in each tank in black
coloured poly-ethylene cans. Temperature of air, water and PH were measured on the spot at the time of
sampling. Water samples were fixed on the spot for the estimation of dissolved oxygen and rest of the
physico-chemical factors were analysed within 24 hours. Methods of (APHA, 2005) were fallowed during
sampling, preservation and analysis. For species level identification and enumeration of Diatoms water
samples were preserved in 2% Lugol’s iodine solution for sedimentation and centrifugation. Camera lucida
diagrams were drawn and species level identification was made using monographs. Density of Diatoms was
calculated using Sedgwick-Rafter cell.

RESULTS AND DISCUSSION

The status of aquatic ecosystems is determined based on the concentration of physico-chemical parameters
present in the ecosystem. Concentration of nutrient elements in tanks acts as significant driving force and
forms the basis for plant growth (Dallas and Day, 2004). Nutrients also causes eutrophication in aquatic
ecosystems such as tanks that poses a threat to their sustainability (Tromboni and Dodds, 2017) Wetlands as
they act as sinks are predominantly vulnerable to nutrient enrichment (Humphries and Nelson, 2013).
However, aquatic macrophytes also have a control on the concentration of nutrient. Thus wetland ecosystems
such as tanks become eutrophic even if the nutrient concentrations are low. The physico-chemical parameters
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play a vital role in monitoring of wetland ecosystems, which results in the variations of community structure,
diversity, periodicity and seasonality of aquatic life-forms (Fathi and Flower, 2005). Seasonal variation of
physico-chemical parameters is presented in Table-1. The members of the class Bacillariophyceae are
commonly referred as Diatoms which thrive in fresh and marine waters and have high Photosynthetic
efficiency (Vincent, 1992).

Diatoms are unicellular ubiquitous, microscopic floating organisms characterized by silicious cellwall (Round,
et.al, 1990). Distribution and abundance of Diatoms in aquatic ecosystem are influenced by physico-chemical
parameters. Diatoms are very sensitive organisms subject to change in water chemistry in which they are
found therefore even a minor change in the concentration of nutrient, pH and salinity influences the growth
and reproduction of Diatoms. (Munawar, 1974; Desikachary, 1962; Nautiyal and Nautiyal, 1999; Hosmani,
and Bharathi, 1980; Ramakrishnaiah and Sarkar, 1982) have worked on ecology of fresh water Diatoms and
they are of the opinion that diversity and periodicity of Diatoms is determined by the internal physiology than

the external factors.
Table-1: Seasonal Variation of Physico-chemical parameters

SlI. | Physico-chemical Gattlahalli tank Birdenahalli tank

No. | Parameters Summer | Rainy | Winter | Summer | Rainy | Winter
1 Air temperature 32.75 30 29 34.25 31.75 |30.25
2 Water temperature 29 28 26.75 | 32.75 30 27

3 pH 6.85 7.07 7.1 7 6.92 7.07

4 Turbidity 27.35 29.05 |16.85 |24.84 26.46 | 11.32
5 Electrical conductivity | 99 148.75 | 86.75 | 123.75 165.75 | 88.75
6 Dissolved oxygen 4.82 5.67 571 5.34 5.75 7.34

7 BOD 2.29 251 2.35 1.34 1.52 1.25

8 Calcium 36.3 415 30.9 30.68 37.49 | 2240
9 Total hardness 99 172.5 | 165.75 |92 179.5 | 177.25
10 | Sulphate 114.75 78.5 74.5 137.75 128.75 | 79.75
11 | Chloride 67.35 42.32 | 47.2 69.05 4947 | 44.44
12 | Phosphate 1.26 0.92 0.86 1.3 1.15 1.09
13 | Silica 0.11 0.25 0.042 | 0.33 0.28 0.05
14 | Nitrate 2.7 2.87 2.42 2.92 3.47 242

P1- Air temperature, P2- Water temperature, P3- Ph, P4- Turbidity, P5- Electrical conductivity, P6- Dissolved oxygen, P7-BOD,
P8- Calcium, P9-Total hardness, P10-Sulphate, P11-Chloride, P12-Phosphate, P13-Silica, P14- Nitrate

Water temperature of 20-30°C favours the growth of diatom population (Paerl, 2008). The seasonal average
values of water temperature during present study ranged from 26.75°C to 32.75°C (Table-1) and supported
moderate growth of Diatoms. Hence we are in partial agreement with the findings of above researchers.
Present study recorded pH in the range of 6.85 to 7.1 and did not exhibit any remarkable differences during
different seasons where, it is indicative of neutral level in both the tanks studied and it remained as an
independent variable (Table-5). Similar observations have been made by (Murulidhar and Murthy, 2014).
Acidic pH does not support the growth of Diatoms instead alkaline pH favours the growth of Diatoms
(Patrick, 1977), where our findings are also in line with that of (Patrick, 1977). Turbidity in present studies
had no role to play with Diatom population (Table-5). The values of Electrical Conductivity recorded more
during summer and less during winter (Table-1) and emerged as independent variable in Birdenahalli tank
where as it showed negative bearing on the Diatom population (Table-5). Ecological strength of tank depends
on the concentration of dissolved oxygen, biological activities, temperature in the water and atmospheric gas
on the surface of water (Tas and Tas, 2010). Dissolved oxygen seasonally ranged between 4.82 mg/l to
5.75mg/l (Table-1) did not establish any type of correlation with Diatom community (Table-5).
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Table-2: Density of Diatoms in tanks of Koratagere (Org /l)

SI. No Months Diatoms
Gattlahalli tank | Birdenahalli tank

1 Jan 2020 3134 1911
2 Feb 2020 3848 1980
3 Mar 2020 2951 2700
4 Apr 2020 2729 2541
5 May 2020 3549 2886
6 Jun 2020 3269 2017
7 Jul 2020 2246 967
8 Aug 2020 2107 2316
9 Sep 2020 2964 810
10 Oct 2020 1980 1213
11 Nov 2020 3142 2310
12 Dec 2020 4316 2296

Table-3: Seasonal abundance of Diatoms in tanks of Koratagere (Org /1)

SI No Tanks Summer | Rainy | Winter
1 Gattlahalli tank 3144 2677 2 820
2 Birdenahalli tank | 2494 1902 2201

Shalini et.al, (2018) Corroborated seasonal maxima of BOD during rainy and minimum during winter where
as present investigation has recorded higher concentration of BOD during rainy and that of minimum values
showed variation among seasons hence we are in partial agreement with findings of Shalini et.al, (2018).
Calcium emerged as independent variable. Chloride and phosphate appeared more during summer (Table-1)
which may be due to high rate of domestic activities in comparatively less quantity of water where, Shalini et.
al, (2018A) arrived at similar conclusion. Vaishya and Adoni (1992) Reported higher density of Diatoms in
phosphorous rich waters. We are in agreement with this finding where Phospate is positively correlated to
Diatom community (Table-5) at significant level in Birdenahalli tank with 12 species. Seasonally, sulphate is
at its peak during summer and observed its lower peak during winter (Table-1). Sulphate concentration is
directly correlated to Diatom composition in Birdenahalli tank (Table-5) where, similar observations were
made by (Murulidhar and Murthy, 2014). Munawar (1974) established relationship between concentration of
silica and periodicity of Diatoms. In the present investigation both silica and nitrate have direct bearing on the
distribution of Diatoms in Birdenahalli tank hence we are in partial agreement with that of Munawar (1974).
Diatom based water quality analysis of wetlands resulted with trophic status of wetlands and proved that,
Diatoms are the suitable indicators of environmental changes (Meera et.al, 2010).

Table-4: Diversity and distribution of Diatoms in tanks koratagere

SI No Diatoms Gattlahalli tank Birdenahalli tank

1 Cocconeis placentula +

++

2 Cymbella cymbiformis
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3 Cymbella lanceolata + B

4 | Fragillaria voucheriae B +

5 Gomphonema accuminatus _ +++

6 | Gyrosigma kutzingii + ++

7 Melosira granulata ++ +++

8 Navicula cuspidata + +

9 Navicula pupula, _ ++

10 | Navicula radiosa + B

11 | Navicula acicularis + _

12 | Navicula linearis _ ++

13 | Navicula cryptocephala +++ +

14 | Pinnularia biceps ++ B

15 | Pinnularia major +++ ++

16 | Stauraneis anceps + B

17 | Surirella ovata + +

18 | Synedra ulna +++ +

19 | Synedra tabulata K ++
Index

+++ ++ + -
100 to 500 Org /1 | Between50to 1000rg /|l | 50t0 100 Org /| | Absent
Table-5: Karl pearson's correlation between physico-chemical parameters and Desmids
PL | P2 | P3 | P4 P5 P6 | P7 | P8 P9 P10 P11 P12 P13 P14

Saé}tl?a 344 | 302 | 342 | -23 | -817** | -379 | .02 | -138 | -630** | .257 181 071 | -838** | -099
thilfﬁe“a 36 .28 |2 22 | -18 -3 32 | -05 B01** | 457* | B67** | B57** | 5QI** | 422%

Periodicity of Diatoms

Physico-chemical parameters like phosphate, silica, nitrates, pH and calcium play a vital role in the periodicity
and diversity of Diatoms (Jutshi and Khan 1998). A total of 19 species under 11 genera were identified from
two tanks. 14 and 12 species were identified from Gattlahalli and Birdenahalli tanks respectively (Table-4).
Higher density of Diatoms recorded during summer and that of lower values were found during rainy season
in both the tanks. Diatoms in Birdenahalli tank is represented by 12 species. Minimum density of 810 org / |
was recorded during September 2020 and that of maximum density of 4316 org / | recorded in the month of
December 2020 (Table-2). With regard to distribution of Bacillariophyceae Navicula and Synedra represented
by two species. Whereas, the other genera Surirella is represented by single species. All the species were less
abundant where they recorded 50 org / | except Synedra tabulata where it abundantly distributed reaching up
to 100 org / I.

CONCLUSION

This study documented Diatom diversity with selected water quality variables for a period of one year in two
wetlands such as tanks. From the study it is concluded that Very narrow difference was observed with respect
to the diversity of Diatoms between the tanks. Most pollution tolerant species such as Cocconeis placentula,
Navicula cuspidata, Navicula cryptocephala, Melosira granulata and Synedra ulna were recorded in the
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present studies which indicated the nutrient status of the tanks. Based on the density and periodicity of
Diatoms it is stated that the tanks are productive. Though the concentration of chemical parameters and
nutrient elements found to be low the presence of pollution tolerant species is an indicative of eutrophic nature
of the tanks, hence need to introduce conservational strategies for balanced and sustainable ecosystem
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