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Abstract

The Physico-chemical parameter has great value in the aquatic ecosystem. It plays role in the
biodiversity of algae. The present study, investigated the Physico-chemical parameter concerning the
diversity of Chlorophyceae (Green Algae) and Cyanophyceae (Blue-Green Algae) from the area of
Satpura Ranges of Nandurbar District, from Feb 2017 to Jan 2019. We identified 31 Species of
Chlorophyceae and 29 Species of Cyanophyceae. The present study reveals that the Chlorophyceae is
dominant over the Cyanophyceae. The present study shows that Physico-chemical parameters vary
from place to place at the study site.
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Introduction

On our earth planet, water is the most important aspect for living beings because almost all living
things are dependent on water and cannot survive without water. Mainly the biodiversity of an aquatic
organism depends upon the quality of water and is co-related with the terrestrial ecosystem (Parisara
N, et al 2016). The quality of water is determined by Physico-chemical parameters. The Physico-
chemical parameter of water is fluctuated by the interference of a human being directly or indirectly
through drainage of organic and inorganic substances in water bodies changing the natural water
quality “said to be water pollution” (Sakdeo, B.M. 2003). It may be caused by some natural climatic
factors also. The fluctuation of living beings in aquatic ecological complexes is a good sign of man-
made pollution (Bhaskar, K., et al 2015). The Physico-chemical parameter of water varies from
season to season. In India, changes in the climatic factor are found at different localities for one year
(Jyotsna, N., et al 2014). The Physico-chemical parameter shows the impact on the total biomass and
diversity of phytoplankton.

Around 3.5 billion years ago; on earth, the only prokaryotic photosynthesizing algae to form a
colony was Cyanophyceae, which make them unique from other organisms (Chakdar, H. et al 2012).
It is cosmopolitan in distribution. It shows the great variety of habitats, such as marine water, brackish
water, hot springs, in the soil, running water, stagnant water, rice field etc. The eutrophication is
accretion by the human interference by disposing of sewage, agricultural bio-fertilizers etc. trigger the
amplification of Cyanobacterial (BGA) blooms which change the water into bad taste and odours,
increase turbidity which makes the water non-drinkable (Tiwari, A., & Chauhan, S. V. S. 2006). The
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alkalinity of soil helps for the growth of Cyanophycean (BGA) members and shows so greater variety
and variability (Jain N. et al 2017).

All the Chlorophycean members are eukaryotic organisms commonly known as green algae.
Because of the presence of dominant pigment like chlorophyll “a” and “b” (Sarojini, Y., Neelima, P.,
& Sujat, B. 2015). The green algae are like a higher plant based on chlorophyll a and b pigment,
reserve food material as starch and the arrangement of lamellae to form grana and inter-granal region
and makes the organization of chloroplast fine (Happey-Wood, V.M. 1988). It shows unicellular
motile to multicellular complex filamentous branched thallus organization (Lewis, L. A., & McCourt,
R. M. 2004). The members of Chlorophyceae are like Cyanophyceae, widely distributed all over the
world. Chlorophycean members are dominant among the phytoplankton community because they can
grow in extreme conditions where other microorganisms cannot survive. Therefore, they may be used
as biosensors of the aquatic ecosystem for severe changes (Brayner, R., et al. 2011).

Materials and Methods

The present study was carried out from the Dara Dam of the Satpura ranges of the Nandurbar
district. A water sample has been collected at the 30-day interval. The possible parameters like TDS,
pH, and temperature have been taken at the collection site with the help of a portable digital pH meter
and a mercury thermometer. For the collection of the water sample, airtight plastic bottles were used.
The water parameters such as O,, COy, alkalinity, BOD, COD, and total hardness were carried out in
the laboratory as per the standard method (Federation, W. E., & Aph Association, 2005).

The algal materials were randomly collected from the study site in separate plastic bottles. The
collected materials were brought to the laboratory and washed with water and preserved in 4%
formaldehyde for further microscopic study. The algal materials were identified with the help of
standard monographs and the latest literature. The members of Chlorophyceae were identified with the
help of the descriptions of monographs of different orders and families. The following monographs
were used for the identification of algal taxa, “Volvocales” Iyengar, M.O.P. and Desikachary, T.V.
(1981); “Chlorococcales” Philipose, M.T. (1967); “Ulotrichales” Ramanathan, K. R. (1964); “A
Monograph of the British Desmidiaceae” Vol-I, Vol-II, Vol- Vol-Ill and Vol-1V; West, W., & West,
G. S. (1904; 1905; 1908; 1911); “A Monograph of the British Desmidiaceae” Vol-V; Carter, N.
(1923); “Indonesian desmids” Scott, A.M. and G.W. Prescott (1961); “Algal Flora of Korea” Lee,
O.M. (2015); “The British Desmidiecae” Ralfs, J. (1848); “Zygnemataceae” Randhawa, M. S. (1959)
and “Oedogoniales” Gonzalves, E. A. (1981) etc. Some online research papers also refer to the
identification algal taxa.

Results and Discussion

The reported algal taxa from the Dara Dam.

Chlorophyceae

Actinotaenium capax (Joshua) Teil. var. minus (Schmidle) Teil., Characium ambiguum Hermann ex
Rabenhorst, Closterium leibleinii  Kutz, Coelastrum microporum Naegeli, Cosmarium
furcatospermum West and G.S. West, Cosmarium pyramidatum (Breb.), Microspora crassior
(Hansgirg) Hazen, Mougeotia calcarea (Cleve) Wittrock, Oedogonium irregular var. condensatum
(Hallas) Hirn, Oocystis borgei Snow, Scenedesmus prismaticus Bruhl & Biswas, Scenedesmus
quadricauda var. longispina (Chodat) G.M.Smith, Selenastrum minutum (Naegeli) Collins, Spirogyra
formosa (Transeau) Czurda, Spirogyra puncticulata Jao, Stauridium tetras (Ehrenberg) E. Hegewald
var. apiculatum (Fritsch) Keshri et Mallick, Tetraedron muticum (Reinsch) Hansgirg, Trochiscia
aspera (Reinsch) Hansgirg, Ulothrix variabilis Kuetzing, Uronema africanum Borge, Zygnema
insigne (Hassal) Kutzing etc.

Cyanophyceae

Anabaena iyengarii Bhardwaja etc. Aphanothece castagnei (Breb.) Rabenh, Aphanothece conferta
Richter, Chroococus montanus Hansgirg, Gleotrichia pisum Thuret ex Born. et Flash, Gloecapsa
compacta Kutz, Gloeocapsa rupestris Kutz, Gloethece rupestris (Lynb.) Bornet, Lyngbya majuscule
(Dillwya) Harvey, Merismopedia punctata Meyen, Nostoc piscinale Kutzing ex Born et Flash,
Oscillatoria boryana Bory ex Gomont, Oscillatoria irrigua (Kiitz.) Gomont, Oscillatoria princeps
Vaucher ex Gomant, Oscillatoria subbrevis Schmidle, Phormidium purpurascens (Kutz.) Gomont,
Schizothrix friessi (Ag.) Gomont.

Physico-chemical parameter analysis was carried out in the Dara dam from February 2017 to
January 2019 for the analysis of water quality.
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Graphical Presentation of Physico-chemical parameter analysis Feb 2017-Jan 2019
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Fig.2. Dara Dam February 2018 to January 2019
All the Physico-chemical parameters were taken in mg/l except pH, TDS and temperature in °C.
Algal existence in the aquatic ecosystem cannot ever be considered alone, but algae are the main
flora concerning prevailing environmental condition, particularly physicochemical parameters, e.g. in
both lentic and lotic aquatic environments. The presence of algae could be a very useful indicator of
water quality (Tiseer, F. A., Tanimu, Y., & Chia, A. M. 2010).
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The study of physicochemical parameters co-related with the seasonal variations of algal
diversity. The Chlorophyceae appears dominant over the Cyanophyceae throughout the study period.
A similar result was made by Rani, P.P. & Rao, N. G. (2020).

The Physico-chemical parameter analysis was carried out in Dara dam from February 2017 to
January 2019 for the analysis of water quality.

Temperature is may be the most broadly measured variable that affects algal growth. (Raven,
J. A., & Geider, R. J. 1988).

In 2017 and 2018, the maximum temperature was recorded in May 30.20°C and 30°C recorded
respectively. The minimum temperature recorded in December 2017 and 2018 was 21.30°C and
19.20°C, respectively. It confirms the results of (Shinde, S. E. et al. 2010); (Manjare, S. A.,
Vhanalakar, S. A., & Muley, D. V. 2010).

Life is affected by the pH and by their processes. The habitat of the massed population of
phytoplankton like wastewater treatment plants and eutrophic lakes mostly shows the effect of pH not
only in day to day growth but also shows long duration changes very well (Dubinsky, Z., and Rotem,
J. 1974).

In 2017, the maximum pH recorded in May was 8.40, and in 2018, in April, an 8.50 pH was
recorded. The minimum pH that was recorded in July of 2017 was 7.30 and in 2018, it was 7.50 in
August. The pH value is high during the summer season because of low water level and nutrient
concentrations in water and during the monsoon, the pH values decrease because dilution occurs by
rainwater (Shinde, S. E., et al. 2010), (Sawant, R., & Chavan, N. 2013). (Dhanam, S., Sathya, A., &
Elayaraj, B. 2016).

The total dissolved solids of water are due to the small amount of organic and the main
presence of inorganic salts in water like calcium, magnesium, potassium ion, sodium, calcium
carbonate, chloride, sulfate etc.

The maximum TDS in 2017 in May was 410 mg/l and in 2018 in April it was 395 mg/l. The
fluctuation was seen during the study period. The minimum TDS in 2017 was 370 mg/l in December,
and in 2018 it was found to be 355 mg/l in November. A similar result was also obtained by Lubal, M.
J., Sutar, A. U., & Pawar, K. W. (2012); Khune, C. J., Parwate, B. P. and Parshuramkar, B. B. (2020);
Ramakrishnaiah, C. R., Sadashivaiah, C., & Ranganna, G. (2009), who reported maximum TDS in the
summer season.

Dissolve O is not only an important factor for the quality of H20, but it also has great value
for the aquatic living organism that lives in natural water (Wilcock, R. J., Stevenson, C. D., &
Roberts, C. A. (1981).

During the testing, it was seen that there was a fluctuation in DO. The maximum DO was
recorded 7.80 mg/l in January of 2017 and in August of 2018; it was 8.20 mg/l. In 2017, the minimum
dissolved DO was 5.50 mg/l in May, and in 2018 in May it was 5.25 mg/l. The result displayed an
opposite relationship with the temperature, which may be due to oxygen oxidation. Maximum DO in
winter and minimum DO in summer were observed by Karne, A. V., & Kulkarni, P. D. (2009) and
observed in the monsoon by Rajan, D. S., & Samuel, S. M. (2016).

Algae have the potential to fix atmospheric carbon dioxide, so it helps with the reduction of
carbon dioxide levels in the atmosphere, which is considered a major worldwide issue (Singh, S. P., &
Singh, P. 2014).

In the present study, the maximum free CO2 was recorded in May throughout the study period.
In 2017, it was 3.50 mg/I, and in 2018, it was 4.10 mg/Il. In September of 2017, the minimum free CO>
was 0.5 mg/l and in October of 2018, it was 1.0 mg/l. Conformity results were made by Bhagde, R.
V., et al. (2020); Mahajan, V. S., & Pokale, S. S. (2017). The rise in free CO2 can be due to an
increased rate of decomposition during the dry season (Karne, A. V., & Kulkarni, P. D. 2009), or
might be due to an increased rate of photosynthesis by the phytoplankton using CO and providing Oa.

In algal culture medium, water-soluble salt CO3*>~ and HCO3- are the important sources of C
(carbon) and most significant constituents of alkalinity (Zhang, Q., Wang, T., & Hong, Y. 2014).

In the present study, the maximum total alkalinity was recorded throughout the study period in
May. In 2017, it was 182 mg/l and in 2018 it was 184 mg/l, respectively. During the study, the
minimum alkalinity was recorded in August, throughout the study period. The recorded total alkalinity
was 132 and 130 mg/l, respectively. The total alkalinity was found to be lowest in the monsoon
because of the dilution of rainwater, and during the study, a maximum was found in the summer
because of the evaporation of water. The conformity results were made by Agarwal, A. K., and
Rajwar, G. S. (2010); and Ranjan, G., Singh, N. P., & Singh, R. B. (2007).
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Biological oxygen demand represents the oxygen required for the decomposition of organic
matter (More, R. R, and Ramaia, P. V., 2015).

Biological oxygen demand was recorded maximum during the present investigation in May
throughout the study period. In 2017 and 2018, 3.40 mg/l and 3.50 mg/l were recorded, respectively.
A minimum BOD was recorded in October throughout the study period. In 2017 and 2018, 2.20 mg/I
and 2.40 mg/l were recorded, respectively. Hameed, I. O., et al (2019); Ray, J.G., Santhakumaran, P.
& Kookal, S. (2020) also reported maximum BOD to occur in the dry season, and Agarwal, A. K., and
Rajwar, G. S. (2010) reported minimum BOD in the winter months.

Chemical oxygen demand is an important Physico-chemical parameter and it denotes the
determination of organic matter present in the water body (Kolb, M., Bahadir, M., & Teichgréber, B.
2017).

During the present study in both years, the maximum chemical oxygen demand recorded in
May of 2018 was 58.4 mg/l and in 2019 it was 69 mg/l. In December 2017, the minimum COD was
33.50 mg/l recorded, and in July of 2018, the minimum COD was 30.20 mg/I. A similar result made
by Meshram, U. G., Dahare, R. B., & Dhamani, A. A (2017); Thitame, S. N., & Pondhe, G. M. (2010)
and Dubey, M., & Ujjania, N. C. (2013) reported maximum COD in the summer season.

The Ca (calcium) and Mg (magnesium), which mainly occur in water, cause the hardness of
the water (United Utilities) and as per Worku, A., & Sahu, O. (2014). The hardness of water can be
reduced by micro and macroalgal treatment.

In the present study, the maximum total hardness of water was recorded in July throughout the
study period. In 2017, it was 173 mg/l and in 2018, it was 170 mg/l. Minimum hardness was recorded
in February of 2017, was 158 mg/l, and in March of 2018, was 157 mg/l. The physico-chemical
parameters were observed to be higher in reservoirs and lakes in the monsoon season than in the
summer season (Makode. P. M. 2020).

Conclusion

The present investigation reveals that the water of the Dara dam is still in good condition
because of fewer anthropogenic activities. The results of Physico-chemical parameters show that the
studied water reservoir is suitable for algal growth and it is well diverse with Chlorophycean and
Cyanophycean algal members.
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