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Abstract

Kadwa dam is a major reservoir built on the Kadwa river, a major tributary of the Darna River. The dam caters to the
needs of drinking waters of one-fourth of Nasik city, Sinnar an upcoming industrial town from Nashik districts and
Ahmednagar district, besides providing water for irrigation in about five tehsils of both districts. Considering the
importance of dependency on the water from the Kadwa dam, a study was conducted to record the algal diversity of the
Kadwa dam regarding seasonal variation. Samples were taken from four different sites of the Kadwa reservoir from
December 2019 to November 2021. Different physiochemical parameters such as temperature, pH, turbidity, D.O,
Sulphate, phosphate, nitrate, silicates etc. were recorded and the correlation between them was recorded. It was found
that Algal diversity increased with increased temperature, D.O., and different nutrient factors. Many algal species were
recorded during the study period. Chlorophyta members dominated in mostly all compositions and Euglenophyta are
least in number. This indicates that algal diversity is low on rainy and increase in the winter and summer season.
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Algae are a diverse group of plant kingdoms found in
aquatic as well as terrestrial habitats. Algae are phototropic
living organism which grows well in sufficient photon
radiation. They are largely distributed in freshwater, sea and
terrestrial environment [1]. Algae play important role in the
basis of most aquatic food webs and algae can be valuable
indicators of water quality. Freshwater algae are found growing
in rivers, streams, lakes, ponds dams, etc. Generally, they grow
more abundantly in slow-flowing streams than in fast-flowing
rivers. Chlorophyta, Cyanophyta, and Diatoms are the algal
groups abundantly found in freshwater ecosystems. Like other
living organisms, algal flora is also largely affected by the
environment in their vicinity [2-3]. Different Physicochemical
parameters play a major role in regulating the diversity and
occurrence of algae in freshwater systems. Changes in
physicochemical parameters in freshwater give an impact on the
algal species that live within them. Seasonal variations in such
parameters play an important role in the distribution and
diversity of freshwater biota [4-5].

In India, many Ponds and reservoirs have been studied
for water quality assessment and algal diversity. Several studies
on the algal diversity of lakes and reservoirs have also been
conducted in India [6]. The most recent data suggests that more
than 40,000 algal species are found worldwide. Still, many

aquatic ecosystems have remained unexplored [7]. The present
study intends to study the biodiversity of algal species in three
different seasons (consecutive years of 2019 to 2021) of the
Kadwa dam of Igatpuri tehsil of Maharashtra, India. It is the
first attempt to find out the effects of seasonal variations on the
algal diversity of the Kadwa dam.

MATERIALS AND METHODS

Study site

The Kadwa reservoir (Latitude. 19°45'19.86"N,
Altitude. 73°47'37.81" E) is a freshwater body situated on the
Kadwa river near Igatpuri, in the south region of Nashik
district in the state of Maharashtra in India. The height of the
dam is 31.84 m (104.5 ft) while the length is 1,660 m (5,450 ft).
The volume content of the dam is 1,245 km? (299 cu mi) and
the gross storage capacity is 59,590.00 km?® (14,296.40 cu mi).
The water from the dam is utilized for irrigation and drinking
purposes for the Igatpuri, Nashik, Sinnar, and Niphad tehsils of
Nashik district, or sometimes it is used for Aurangabad and
Ahmednagar district for drinking purposes.

Sample collection
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Water samples were collected from four different sites of
the kadwa dam in the morning period of three seasons of two
years (December 2019 to November 2021). The water sample
was collected and preserved in 4% formaldehyde and the
species were identified and computed under a compound
microscope according to the method of Uterméhl, modified by
Legendre and Watt. The algal identification is done through
different literature and monographs viz. Prescott and Collins
[8], Tiffany and Britton [9], Desikachary [10], Scott and
Prescott [11], Philipose [12], Bey and Ector [13]. Another set
of samples was used for testing the physicochemical parameter.

The temperature of the water was measured by using a
mercury thermometer by dipping directly in the water. The pH
of the water sample was measured by a digital pH meter.
Biochemical Oxygene Demand, Chemical oxygen demand,
Total Dissolved solids, Dissolved oxygen, Calcium, Nitrate,
Sulphate, and Total Phosphates were measured by methods of
APHA 1998.

RESULTS AND DISCUSSION

Physicochemical factors

Seasonal variations in water quality parameters in
Kadwa dam are given in (Table 1). The average temperature of
water in winter, summer and rainy seasons were recorded as
18°C, 28.75°C and 25.38°C, respectively. Similarly, the
average pH of water in winter, summer and rainy seasons were
7.61, 7.95 and 7.25 respectively. The average dissolved oxygen
(DO) of water in winter, summer and rainy seasons were
recorded as 6.2 mg/l, 6.7 mg/l and 6.8 mg/l, respectively. The
average temperature, pH and DO of water were found
maximum in the summer season. The average temperature of
the water was low in winter but both pH and DO were lowest in
the rainy season [14-15].

Fig 1 Satellite image and panoramic view of Kadwa dam

Table 1 Seasonal variation in physicochemical parameters of Kadwa Dam over the period of two years from December 2019 to
November 2021 (Mean + SEM)

S. No. Parameters Monsoon Winter Summer
1 ATOC 28.13+0.39 21.5+0.62 32.63+0.88
2 WTOC 25.38+0.26 18+0.46 28.75+0.61
3 pH 7.25+0.05 7.61+0.05 7.95+0.11
4 Dissolved Oxygen (DO) mg/L 6.2+0.27 6.5+0.21 6.9+0.22
5 Chloride (CI) mg/L 12.13+1.18 8.5+0.44 7.9+0.75
6 Nitrates (NO3) mg/L 1.1+0.02 0.94+0.035 0.55+0.02
7 Total Phosphates (P) mg/L 0.089+0.03 0.066+0.04 0.043+0.03
8 Sulphates (SO4) mg/L 3.6+0.33 2.10+0.37 1.57+0.34
9 Magnesium (Mg) mg/L 9.73+£0.99 10.04+1.24 12.13+£1.27
10 Calcium (Ca) mg/L 15.2+0.46 11.19+0.82 26.4+1.1
11 Potassium 1.2+0.6 0.42+0.02 0.89+0.06
12 Silica 0.32+0.02 0.62+0.02 0.71+0.02
13 Total Dissolved Solids (TDS) mg/L 148.3+4.81 125.243.04 131.8+3.83
14 Total Suspended Solids (TSS) mg/L 21.5+1.85 16.38+1.06 18+1.25
15 Turbidity (NTU) 4.69+0.04 2.69+0.04 1.89+0.04
16 Electrical Conductivity 161+6.64 110+3.64 123+4.64
17 Total Hardness (TH) mg/L 126.5+3.46 142.5+2.39 168.5+6.64
18 Total Alkalinity mg/L 111+1.46 15043.46 138+2.46
19 BOD mg/L 1.8+0.26 2.2+0.33 2.8+0.35
20 COD mg/L 4.69+0.04 7.88+0.04 9.64+0.04

Algal composition

In the current study a total of 53 algae belonging to 4
classes (Chlorophyceae 34%, Bacillariophyceae 32%,
Cyanophyceae 30% and Euglinophyceae 4%), were recorded
from four different sites of Kadwa dam (Table 2).

Chlorophyceae

The chlorophyceae are a large and important group of
freshwater ecosystems. Chlorophyceae are free-living
phytoplankton that is largely found in freshwater or filamentous
and attached to submerged plants. During the study period, the
Chlorophyceae is the first dominant algal group of the Kadwa
dam. This group included 18 species and 16 genera. The
Chlorophyceae of Kadwa dam includes Spirogyra sp., Ulothrix

Res. Jr. Agril. Sci.

506

CARAS


https://rmets.onlinelibrary.wiley.com/authored-by/ContribAuthorRaw/Collins/Joyce+A.

sp., Pediastrum duplex and Zygnema sp. etc. In the present
investigation effect of seasonal variation on Chlorophyceae

showed maximum density was reported in winter and maximum
in the monsoon period [16-18].

Table 2 Diversity of algae in Kadwa dam

Chlorophyceae

Bacillariophyceae

1. Spirogyra biformis 1. Cymbella cistula

2. Pediastrum tetras 2. Synendra ulna

3. Pediastrum duplex 3. Cymbopleura sp.

4. Ulothrix sp. 4. Fragilaria sp.

5. Cosmerium sp. 5. Stauroneis anceps

6. Cladophora sp. 6. Cyclotella sp.

7. Coelastrum sp. 7. Navicula menisculus
8. Hydrodictyon sp. 8. Gyrosigma sp.

9. Zygnema oudhense 9. Amphora ovalis

10. Zygnema sp. 10. Cylindrothica sp.
11. Staurastrum leptocladum 11. Nitzschia sigma
12. Chlamydomonas sp. 12. Pleurosigma sp.
13. Mougeotia sp. 13. Pinnularia dolosa
14. Tetrastrum sp. 14. Navicula sp.

15. Ankistrodesmus spiralis 15. Rhopalodia sp.

16. Scenedesmus sp. 16. Gomphonema intricatum
17. Pandorina sp. 17. Gomphonema sp.

18. Monoraphidium sp.

Cyanophyceae Euglenophyceae
. Anabaena cylindrica 1. Euglena sp.
. Anabaena torulosa 2. Phacus sp.

. Aphanocapsa sp.

. Coelospharum sp.

. Merismopedia elegans
. Microcystis sp.

. Phormidium sp.

. Nostoc calcicola

. Scytonema sp.

10. Oscillatoria limosa
11. Oscillatoria sp.

12. Cylindrospermum sp
13. Calothrix sp.

14. Lyngbya sp.

15. Chrococcus sp.

16. Spirulina sp.
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Bacillariophyceae

A Bacillariophyceae is a member of a large group
containing several genera of algae, specifically microalgae
found in the ocean and freshwater. Diatoms are good indicators
of environmental changes. Different physicochemical factors
affect the abundance of Bacillariophyceae. The maximum
density of diatoms is recorded in summer and the minimum in
the rainy season. During the study period, Bacillariophyceae is
the second dominant algal group in Kadwa dam. This group
included 17 species and 15 genera [19-21]. This group includes
Synendra ulna, Navicula sp., Amphora ovalis, Pinnularia
dolosa, Gyrosigma sp. etc.

Cyanophyceae

Cyanophyceae (blue-green algae) are a group of
photosynthetic microorganisms, that only occurred in fresh
water and polluted water bodies. Cyanophyceadifferser from
other algae that have prokaryotic cell organization.
Cyanophyceae has been reported dominant algal community
during the minimum light condition. At the study site,
Cyanophyceae is the third large group of algae in the Kadwa
dam. In the present study, Cyanophyceae shows maximum
density was observed in winter and minimum during the
monsoon period. This group included 16 species and 14 genera
[22-24]. This group includes Anabaena sp., Oscillotori
limosasa, Merismopedia elegans, and Cylindrospermum sp.
etc.

Euglenophyceae
Euglenophycea is unicellular flagellated algae found in

freshwater. A total of 2 species belonging to 1 genus have been
recorded from the study site and constitute about 4% algal
population. The maximum density of Euglenophyceae is
recorded in the rainy season and the minimum in the summer
season [25-26]. This group includes Euglena and Phacus
species.

CONCLUSION

The present limnological studies involve water quality
analysis, its season-wise fluctuations and its effect on algal
diversity. In this study, the spatial changes in algal community
structure were significantly affected by a physicochemical
parameter (pH, temperature, total hardness, TDS and nutrients
like nitrate, phosphate and silicate) Hence, this study shows
variation in different algal taxa accurately reflects water
conditions of Kadwa dam. This observation shows the stable
condition of the dam, which suggests that the water is still
suitable for various purposes like irrigation, fishing etc.

Acknowledgements

We would like to thank the Principal and Head of the
Department of Botany, K.A.A.N.M.S. College, Satana, Nashik
for the laboratory facilities. Also, thanks to the local peoples of
Igatpuri for their proper help and cooperation during algae
collection.

Conflicts of interest
The authors stated that no conflicts of interest.

LITERATURE CITED
1. Khalil S, Mahnashi MH, Hussain M, Zafar N, Khan FS, Afzal U, Shah GM, Niazi UM, Awais M, Irfan M. 2021. Exploration
and determination of algal role as Bioindicator to evaluate water quality—Probing freshwater algae. Saudi Journal of

Biological Sciences 28(10): 5728-5737.

2. Mittal S, Sengar RMS. 1991. Studies on the distribution of algal flora in polluted regions of Karwan River at Agra (India). Current

Trends in Limnology 1: 221-230.

3. Patil RD. 2019. Studies of seasonal variations of phytoplankton diversity and their correlation with physicochemical parameters
of Susari dam of Shahada Taluka district Nandurbar (MS) India. International Journal of Life Sciences (Special Issue A13):

pp 91-97.

CARAS

507

Res. Jr. Agril. Sci.



4. Agrawal T. 2019. Algae diversity of the Morasagar Dam of the Sawai Madhopur District of Rajasthan. International Journal of
Molecular Biotechnology 5(1): 20-25.

5. Selvaraj K, Andy B, Ramamurthy D. 2021. Seasonal variation and diversity of fresh water microalgae and cyanobacteria form
Gomuki Dam, Kallakurichi, Tamil Nadu—India. Nveo-Natural Volatiles and Essential Oils Journal. pp 3042-3058.

6. Kellali Y, Ghernaout D. 2019. Physicochemical and algal study of three dams (Algeria) and removal of microalgae by enhanced
coagulation. Applied Engineering 3(1): 56.

7. Wehr JD, Sheath RG, Kociolek JP. 2015. Freshwater algae of North America: ecology and classification. Elsevier.

8. Prescott JA, Collins JA. 1951.The lag of temperature behind solar radiation. Quarterly Journal of the Royal Metrological Society
77(331): 121-126.

9. Tiffany LH, Britton ME. 1952. The Algae of Illinois. Hafner Publishing Co., New York. pp 407.

10. Desikachary TV. 1959. Cyanophyta. Indian Council of Agriculture Research, New Delhi.

11. Scott AM, Prescott GW. 1961. Indonesian desmids. Hydrobiologia 17(1/2): 1-132.

12. Philipose MT. 1967. Chlorococcales. 1.C.A.R. Monographs on Algae, New Delhi. pp 365.

13. Bey MY, Ector L. 2013. Atlas des diatomées des cours d'eau de la région Rhone-Alpes — Tomes 1 4 6, DREAL Rhone-Alpes.
pp 1182.

14. Varol M, Blanco S, Alpaslan K, Karakaya G. 2018. New records and rare taxa for the freshwater algae of Turkey from the Tatar
Dam Reservoir (Elazig). Turkish Journal of Botany 42(4): 533-542.

15. Wang Y, Wu N, Tang T, Wang Y, Cai Q. 2022. Small run-of-river hydropower dams and associated water regulation filter
benthic diatom traits and affect functional diversity. Science of The Total Environment 813: 152566.

16. Jose J, Xavier J. 2022. The study of algal diversity from freshwater bodies of Chimmony Wildlife Sanctuary, Kerala,
India. Journal of Threatened Taxa 14(6): 21246-21265.

17. Swanepoel A, Du Preez HH, Cloete N. 2017. The occurrence and removal of algae (including cyanobacteria) and their related
organic compounds from source water in Vaalkop Dam with conventional and advanced drinking water treatment
processes. Water Sa 43(1): 67-80.

18. Rodriguez P, Gonzélez Garraza G, Garcia V, Granitto M, Escobar J. 2020. Beaver dam effect on phytoplankton and periphyton
composition and hydrology in streams from Tierra del Fuego (Argentina). Hydrobiologia 847: 1461-1477.

19. Khairy HM, Shaltout KH, EI-Sheekh MM, Eassa DI. 2015. Algal diversity of the Mediterranean lakes in Egypt. In: International
Conference on Advances in Agricultural, Biological and Environmental Sciences (AABES-2015) July. pp 22-23.

20. Usmani MA, Suseela MR, Toppo K, Sheikh S. 2016. Algal diversity in different habitats from Northern Region of Idukki
District, Kerala, India. The Journal of Indian Botanical Society 95(1/2): 28-36.

21. Kutlu B, Aydin R, Danabas D, Serdar O. 2020. Temporal and seasonal variations in phytoplankton community structure in
Uzuncayir Dam Lake (Tunceli, Turkey). Environmental Monitoring and Assessment 192: 1-12.

22. Pala G, Caglar M, Farug R, Selamoglu Z. 2021. Chlorophyta algae of Keban Dam Lake Giiliskiir region with aquaculture
criteria in Elazig, Turkey. Sustainable Aquaculture and Health Management Journal 7(1): 32-46.

23.Yan M, Chen S, Huang T, Li B, Li N, Liu K, Zong R, Miao Y, Huang X. 2020. Community compositions of phytoplankton and
eukaryotes during the mixing periods of a drinking water reservoir: dynamics and interactions. International Journal of
Environmental Research and Public Health 17(4): 1128.

24. Atazadeh E, Gell P, Mills K, Barton A, Newall P. 2021. Community structure and ecological responses to hydrological changes
in benthic algal assemblages in a regulated river: application of algal metrics and multivariate techniques in river
management. Environmental Science and Pollution Research 28: 39805-39825.

25. Amorim CA, do Nascimento Moura A. 2021. Ecological impacts of freshwater algal blooms on water quality, plankton
biodiversity, structure, and ecosystem functioning. Science of the Total Environment 758: 143605.

26. Gokee D. 2016. Algae is an indicator of water quality. Algae-Organisms for Imminent Biotechnology. pp 81-101.

Res. Jr. Agril. Sci. 508 CARAS


https://rmets.onlinelibrary.wiley.com/authored-by/ContribAuthorRaw/Prescott/J.+A.
https://rmets.onlinelibrary.wiley.com/authored-by/ContribAuthorRaw/Collins/Joyce+A.

