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Abstract

Present study and aim of this problem is to evaluate, the physico-chemical parameters of water and molluscan diversity
of Dhom reservoir was studied during 2020. Mollusca play important role in ecosystem functioning, pollution indicator,
medicinal value, economical value and nutritious food source. During present investigation totally 11 molluscan species
belonging to four orders and five families of molluscan species were observed in the Dhom reservoir. The species
observed under class Bivalveia, order Trigoinoida were, Parreysia corrugata, Parreysia favidens, Lamillidens corrianus,
Lamellidens marginalis, Corbicula regularis and Tarebia lineata. The species observed under class Gastropoda, order

Basommatophora were, Lymnaea stagnalis,

Lymnaea luteola and Melanoidus tuberculata. The order with

Sorbeochoncha only single species was observed Melanoidus tuberculata. The order with Mesogastropoda also only
single species was observed Bellamya bengalensis. The results were discussed on the bases of physico-chemical analysis

of water and molluscan diversity indices.
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Globally about 5,000 species of fresh water molluscans
are studied, out of which 217 species comprising 150 are
gastropods and 67 species are bivalves have been stated from
freshwater ecosystem of India. In our India, Western Ghats is
considered to be an exclusive biodiversity hotspot for
molluscan species. In which 77 species of freshwater molluscs
recorded alone in this area [1]. Mollusk are important biotic
component of aquatic ecosystem and play major role in
decomposition, bio filtration, pollution indicator, food source
for fishes, humans and birds [2]. Molluscs are very sensitive to
change in aquatic environment of biotic and abiotic factors so
they are considered ecosystem freshwater engineers [3]. India
has 49 endemic species, out of which only 6 freshwater mollusk
are found endemic to Maharashtra [1]. Molluscs are very
sensitive to change in climatic condition of water so they are
considered to be bio-indicator of aquatic pollution [4]. Some
freshwater molluscan species are vectors and intermediate host
for transmission of many diseases in animals and humans [5].
Molluscan community play very crucial role in aquatic
ecosystem by many ways like energy flow, food source,
biological indicator. But nowadays they became decline due
pollution as well as human activities [6]. Some species of
molluscs are host for various diseases: Melanoides tuberculata

is the host for nematode diseases like Paragonimiasis,
Echinostomiasis, Heterophyiasis. Indoplanorbis exustus is the
host for Cercarial Dermatitis, Echinostomiasis, Amphistomiasis
nematode disease [1].

Present study and aim of this problem is to evaluate the
physico-chemical parameters in relation to the molluscan fauna
of Dhom reservoir of Satara district. Healthy and pollution free
aquatic ecosystem is essential for all living things. Water
analysis is very important to understand the quality of water
because the life of all living things depends on the quality of
water. Aquatic pollution affects the aquatic life directly or
indirectly. Pollution alters the natural environmental condition
resulted into an impact on diversity and distribution of aquatic
ecosystem in the natural reservoirs. With the help of physico-
chemical and biological study we can understand the quality of
water.

For conservation of aquatic ecosystem, regular and
updated study is very important because this type of record is
useful for government agencies for implementation of the
various types of programs, projects, rules and regulations. With
the help of such records government can use new techniques to
maintain or to conserve the aquatic ecosystems. Scientific
record on physicochemical parameters and their impact on the
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aquatic organisms especially Molluscs of the reservoir
ecosystem is significant to understand the sensitivity, diversity,
distribution and interaction with increased or decreased value
of a particular parameters.

MATERIALS AND METHODS

Dhom reservoir in Satara district, Maharashtra were
selected for molluscan and limnological study. Dhom reservoirs
are an earth fill and gravity reservoir. Dhom reservoir is
constructed in 1978 near Dhom village of Wai tehsil,
Maharashtra, India. It is located about 8 km west to Wai town
and about 42 km west to Satara city. Wai is the historical tehsil
of Satara district which is located on Krishna River.

Table 1 Details of Dhom reservoir

Type of dam Earth fill gravity
Height 160 Ft.
Length 8,130 Ft.
Volume 1,520 Cu Mi.
Impounds Krishna River
Reservoir capacity 79,400 Cu Mi.
Surface area 964 Sq Mile.
Type of gate Circular
No. of gate 5

The samples were collected monthly at morning from
09:00 am to 11 am in 5 litter capacity plastic cans for the year
2020. Then samples brought into laboratory for physico-

chemical analysis. The physico-chemical parameters were
analyzed by standard methods [7-8] such as temperature of
water was measured by mercury rod thermometer. The reading
was taken for 2 to 3 times until a constant reading was attended.
The value of pH was measured by digital pH meter. At sampling
station. Turbidity of water was recorded at sampling station
with the help of sacchi disc method and total dissolved solids
(TDS) by Bach’s Gravetric method [7]. Dissolved oxygen (DO)
estimated by Wrinkler’s iodometric method [7]. Biological
Oxygen Demand (BOD) by Wrinklers method and Alkalinity
by Acidometric method [8]. Rest of the parameters such as total
hardness, phosphates, nitrates, chlorides and free carbon
dioxide estimated by titration methods [7].

Molluscs were collected by various methods such as
hand picking, sieving by using sieve (pore size 0.425 mm), hand
net and forceps etc. macro-organisms collected from
substratum, on stone surface, among the vegetation, silt and
sediments. Molluscs were collected at early in the morning with
the help of collecting equipment’s. After collection, all
organisms were washed and cleaned under running tap water by
using sieve, excess debris and mud was removed by using
brush. Absorbent tissue was used to remove excess water and
moisture. The well cleaned specimens were identified by
comparing their characters under lens or microscope with
standard literature. Identification was done by using the hand
lens, Fluorescent microscope (Dexuxe), Projection microscope
SP-16 and standard identification keys such as Records of the
Zoological Survey of India, Zoological Survey of India Faunal
Diversity [1]. The specimen diversity indices was calculated by
Past 3.22 application.

Table 2 Seasonal fluctuation in physico-chemical parameters of Dhom reservoir during year 2020

Minimum Maximum

Parameters Stations Summer Rainy Winter Vv Average
alue value
Temperature | 25.23 23.65 23.98 23.65 25.23 24.28
(°C) I 24.80 23.20 24.35 23.20 24.80 24.12
" 24.90 23.06 24.10 23.06 24.90 24.02
v 24.40 22.76 24.31 22.76 24.40 23.82
pH | 6.83 6.52 6.98 6.52 6.98 6.78
I 7.29 6.86 7.02 6.86 7.29 7.05
" 6.87 6.49 6.76 6.49 6.87 6.71
v 6.83 6.52 6.97 6.52 6.97 6.77
Turbidity | 1.25 1.50 1.00 1.00 1.50 1.25
(NTU) | 1.50 1.25 1.75 1.25 1.75 1.50
" 1.43 0.80 1.38 0.80 1.43 1.20
v 1.38 1.30 1.50 1.30 1.50 1.39
Total | 370.50 500.00 455.00 370.50 500.00 441.83
dissolved | 412.72 556.25 450.00 412.72 556.25 472.99
solids (mg/I) " 318.47 435.00 473.75 318.47 473.75 409.07
v 379.50 480.00 380.00 379.50 480.00 413.17
DO (mg/l) | 5.32 5.88 6.28 5.32 6.28 5.82
I 4.45 6.00 6.37 4.45 6.37 5.60
" 4.46 5.90 6.45 4.46 6.45 5.60
v 4.46 5.95 6.41 4.46 6.41 5.61
BOD (mg/l) | 12.82 7.56 12.98 7.56 12.98 11.12
| 12.86 7.51 12.91 7.51 1291 11.09
1l 12.86 7.44 12.88 7.44 12.88 11.06
v 12.88 7.52 12.87 7.52 12.88 11.09
Alkalinity | 50.99 30.59 49.40 30.59 50.99 43.66
(mgfl) I 50.91 30.68 49.38 30.68 50.91 43.65
" 50.82 30.57 49.46 30.57 50.82 43.62
v 50.86 30.50 49.24 30.50 50.86 43.53
Hardness | 74.37 53.90 67.01 53.90 74.37 65.09
(mg/l) " 74.26 54.02 67.09 54.02 74.26 65.12
" 74.19 53.95 67.19 53.95 74.19 65.11
v 74.32 54.05 66.97 54.05 74.32 65.11
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Phosphates | 0.02 0.03
(mg/l) 1 0.02 0.03
Il 0.02 0.03
v 0.01 0.03
Nitrates (mg/l) | 13.96 12.29
1 13.93 12.29
i 13.93 12.18
v 13.94 12.32
Chlorides | 29.08 27.65
(mg/l) 1 29.07 27.59
i 29.05 27.68
v 28.99 27.64
Free CO; | 8.11 5.49
(mg/l) 1 8.10 5.58
i 8.09 5.64
v 8.07 5.64

0.05 0.02 0.05 0.03
0.03 0.02 0.03 0.02
0.03 0.02 0.03 0.03
0.04 0.01 0.04 0.03
13.10 12.29 13.96 13.12
13.11 12.29 13.93 13.11
13.12 12.18 13.93 13.07
13.10 12.32 13.94 13.12
24.62 24.62 29.08 27.12
31.32 27.59 31.32 29.32
31.38 27.68 31.38 29.37
31.42 27.64 31.42 29.35
8.52 5.49 8.52 7.37
8.39 5.58 8.39 7.35
8.42 5.64 8.42 7.38
8.40 5.64 8.40 7.37

RESULTS AND DISCUSSION

The physico-chemical parameters such as temperature,
pH, turbidity, total dissolved solids, dissolved oxygen,
biological oxygen demand, alkalinity, total hardness,
phosphate, nitrate, chloride and free carbon dioxide were

observed at permissible limits. Monthly fluctuations was
observed in above physico-chemical parameters because of
various factors such as pollution, climate change and seasons,
photosynthetic activities of aquatic plants and animals. Similar
types of results about physico-chemical analysis observed by
different scientists such as [9-16].

Table 2 Molluscan species occurred at study stations

Phylum Class Order Family Genus and Species
Mollusca Bivalveia Trigoinoida Uninoidae Parreysia corrugata
Mollusca Bivalveia Trigoinoida Uninoidae Parreysia favidens
Mollusca Bivalveia Trigoinoida Uninoidae Lamillidens corrianus
Mollusca Bivalveia Trigoinoida Uninoidae Lamellidens marginalis
Mollusca Bivalveia Trigoinoida Uninoidae Corbicula regularis
Mollusca Bivalveia Trigoinoida Uninoidae Tarebia lineata
Mollusca Gastropoda Basommatophora Lymnaeidae Lymnaea stagnalis
Mollusca Gastropoda Basommatophora Lymnaeidae Lymnaea luteola
Mollusca Gastropoda Sorbeochoncha Tharidae Melanoidus tuberculata
Mollusca Gastropoda Basommatophora Planorbidae Indoplanorbis exustus
Mollusca Gastropoda Architaeniogllossa Viviparidae Bellamya bengalensis

Table 3 Simpson 1-D of Dhom Reservoir
Simpson_1-D of Dhom water

Name of species

reservoir

Parreysia corrugata 0.04353
Parreysia favidens 0.1427
Lamillidens corrianus 0.1785
Lamellidens marginalis 0.5075
Corbicula regularis 0.4749
Tarebia lineata 0.3094
Lymnaea stagnalis 0.4431
Lymnaea luteola 0.2482
Melanoidus tuberculata 0.5177
Indoplanorbis exustus 0.181

Bellamya bengalensis 0.3751

The total number of 11 taxa were recorded from all
sampling stations during the study period (Table 2). The
molluscan community was recorded by two classes, viz.,
Gastropoda and Bivalveia. Gastropod was represented by two
orders viz., Mesogastropoda and Basommatophora; three
families (Viviparidae, Tharidae and Planorbidae). The species
observed under class Bivalveia, order Trigoinoida were,
Parreysia corrugata, Parreysia favidens, Lamillidens
corrianus, Lamellidens marginalis, Corbicula regularis and
Tarebia lineata. The species observed under class Gastropoda,
order Basommatophora were, Lymnaea stagnalis, Lymnaea
luteola and Melanoidus tuberculata. The order with
Sorbeochoncha only single species was observed Melanoidus

tuberculata. The order with Mesogastropoda also only single
species was observed Bellamya bengalensis. In the present
investigation, the Simpson 1-D and Shannon H of Dhom
reservoir for all species showed in (Table 3-4) and its
percentage graph also showed in (Graph 2-3) respectively for
the year 2020. Among the class Gastropod species, the
percentage composition of Lymnaea luteola and Indoplanorbis
exustus was high at Dhom reservoir with abundance of 22% for
each species. Among the class Bivalveia species the percentage
composition of Parreysia corrugata and Corbicula regularis
was less in number at Dhom reservoir with only 1% for each
species.

Table 4 Shannon_H of Dhom reservoir
Simpson_1-D of Dhom water

Name of species

reservoir

Parreysia corrugata 0.04353
Parreysia favidens 0.1427
Lamillidens corrianus 0.1785
Lamellidens marginalis 0.5075
Corbicula regularis 0.4749
Tarebia lineata 0.3094
Lymnaea stagnalis 0.4431
Lymnaea luteola 0.2482
Melanoidus tuberculata 0.5177
Indoplanorbis exustus 0.181

Bellamya bengalensis 0.3751
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M Parreysia favidens

® Lamillidens corrianus

Lamellidens marginalis

W Corbicula regularis

M Tarebia lineata
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W Lymnaea luteola

B Melanoidus tuberculata

W Indoplanorbis exustus

B Bellamya bengalensis

Simpson_1-D of Dhom water reservoir

B Parreysia corrugata

m Parreysia favidens

m Lamillidens corrianus

Lamellidens marginalis

m Corbicula regularis

m Tarebia lineata

® Lymnaea stagnalis

® Lymnaea luteola

= Melanoidus tuberculata

® Indoplanorbis exustus

® Bellamya bengalensis

Shannon_H of Dhom reservoir

Molluscs are most diverce and dominating invertebrate
in fresh water ecosystem. The diversity of mollusca are depend
on various factors like availability of food, temperature,
pollution stress, habitat and nature of water [17]. In all over the
world, there are 5000 species belonging to freshwater molluscs,
of which 217 species were recorded from Indian freshwater
ecosystem [1]. The diversity, richness and abundance of
freshwater Mollusca have been recorded during the summer

season, because of decomposed organic matter settled down
into the bottom and such condition take place in summer season
[18]. Number of moluscans get increased and proliferate in
summer season has been also reported by [19]. Some
observations have been reported positive correlation between
Mollusca and temperature by [20]. Freshwater Mollusca can be
survived in low oxygen content water. Some parameters like
hardness, alkalinity, nitrate and phosphate shows positive
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correlation to Mollusca and play very crucial role in their
growth, survival rate and proliferation. [21-22] stated that, the
some species of mollusk can be survive in low pH (beyond 5
pH). [23] reported 13 molluscan species in Ramsagar reservoir
India. [4] recalled 11 taxa of freshwater molluscs from class
Gastropoda and Bivalvia representing 54.453 and 45.546%
population of molluscs respectively.

CONCLUSION

From the study it can be concluded that the physico-
chemical parameters of Dhom reservoir show average range in
all parameters. There is no excessive value were recorded
during study period. So, the water is suitable for aquatic
animals, drinking, irrigation and agricultural purposes. During

study period 11 molluscan species were observed in the Dhom
reservoir. The species observed under class Bivalveia are
Parreysia corrugata, Parreysia favidens, Lamillidens
corrianus, Lamellidens marginalis, Corbicula regularis and
Tarebia lineata. The species observed under class Gastropoda
are Lymnaea stagnalis, Lymnaea luteola, Melanoidus
tuberculata, Melanoidus tuberculata and Bellamya
bengalensis.
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