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Abstract

Samplings of fish were done from four sampling sites of Dilawara reservoir of Dhar Tehsil, Madhya
Pradesh, for two consecutive years from January 2017 to December 2018 to assess the ichthyofaunal
diversity. A total of 27 species belonging to 7 orders, 14 families and 21 genera were recorded during the
present study. Order Cypriniformes was the most dominant among the 7 orders of fish recorded with 11
species followed by Order Perciformes with 8 species. Order Siluriformes was represented by 4 species.
Order Clupeiformes, Order Osteoglossiformes, Order Beloniformes and Order Synbranchiformes were
represented by single species each. The Simpson’s diversity index varied from 0.04 during winter 2017
t00.08 during Post Monsoon 2018. The Shannon — Weiner index swing in between 2.5 during Monsoon
2017 to 3.02 during winter 2018. The fish abundance was also compared among the environmental
factors of season; some species were season specific, for example Notopterus notopterus, Glossogobius
gluris, Clarias batrachus and Nastacembalus armatus. Of the total species identified, seven species were
found in all the seasons.
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Introduction

Biodiversity indicates the potential of any aquatic system and also depicts its trophic status. It
is important to have an adequate knowledge of the constituent biota especially for the purpose
of conservation and management of the inland water resources such as rivers, reservoirs and
ponds. Fishes constitute half of the total number of vertebrates in the world 21,723 living
species of fish out of 39,900 species of vertebrates are so for recorded (Jayaram, 1999 ©l) The
freshwater fishes are distributed amongst approximately 20 orders, 100 families and 300
genera (Daniels et al., 2000 ). Reservoirs conserve a variety of native riverine fish species as
well as introduced species which leads and supports commercial fisheries. The understanding
of fish faunal diversity is a major gateway for the exploitation of fresh water reservoirs for
food (Battul et al., 2007 ). During the last few decades, the fish biodiversity of the country
has been declining rapidly due to anthropogenic environmental degradation like urbanization,
damming, abstraction of waters for irrigation and power generation, and pollution, which have
subjected the natural water bodies in general and rivers in particular to severe stress with
devastating effects on freshwater fish diversity (Pandey and Das, 2006 °I; Lakra and Pandey,
2009 [ Tiwari, 2011 [7); Kumar et al., 2013 ['); Kumar and Pandey, 2013 1), Indian reservoirs
preserve a rich variety of fish species, which supports to the commercial fisheries (Thirumala
et al., 2011 [8)), Fish species are also an important indicator of ecological health. The
abundance and health of fish show the health of water bodies (Hamzah, 2007 [I). The
objectives of the present study were to document the fish diversity and productivity in
Dilawara reservoir and suggest appropriate conservation and management strategies.

Materials and Methods
Study area and sites for research
Sampling Sites: The proposed investigation was carried out in the four selected sampling
stations of Dilawara reservoir located in Dhar tehsil of Dhar district in Madhya Pradesh, India
from January 2017 to December 2018. Most water comes from Dilawari river and rain water.
Reservoir is drinking water source of Dhar district population. It is situated 18km away from
Dhar. The total geographical area of village is 1086.69 hectares.
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Collection of fishes

Fishes were collected with the help of local fishermen by
using cast nets of various sizes. For very small fishes,
modified methods for collection, such as cloths and bottles
were used. All the specimens were preserved in 4%
formaldehyde solution at the field.

Laboratory Procedures

After collection the number was counted and recorded. All the
specimens were preserved in 10% formalin solution in
separate specimen jar according to the size of specimen and
identification was done using keys developed by (Koumans
1953 [€: Masuda et al., 1984 [%l; Talwar and Jhingran 1991
[15))). Relative abundance was calculated by using the formula

number of individuals of a species
RA = p x 100

" number of individuals of all species

Data analysis

To quantify the diversity of the assemblage and for the
statistical comparison of the diversity at four different
sampling stations of the study area Simpson index of diversity
and Shannon-Weiner index with the help of software PAST,
version 2.15 were used.

Results and Discussion

A complete check list of the fish species recorded during the
present study is presented in table 1 and figure 1. Present
study recorded presence of 27 species of fishes belonging to 7
Orders (Clupeiformes, Cypriniformes, Ophiocephaliformes,
Siluriformes, Perciformes, Beloniformes, and
Synbranchiformes) and 14 families (Clupeidae, Notopteridae
Cyprinidae, Siluridae, Bagridae, Claridae, Heteropneustidae,
Ambassiidae, Anabantidae, Nandidae, Belonidae,
Ophiocephalidae, Mastacembilidae and Gobiidae) and 21
genera (Cudusia, Notopterus, Rashora, Garra, Puntius,
Osteobrama, Osteobrama, Catla, Cirrhinus, Labeo, Cyprinus,
Wallago, Mystus, Heteropneustus, Clarias, Chanda, Colisa,
Glossogobius,  Nandus, Channa,  Xenentodon and
Mastacembalus during 2017-2018. Order Clupeiformes,
Family- Clupeidae and genus Cudusia consists of 1 species-
Cudusiachapra. Order Osteoglossiformes, Family
Notopteridae and genus Notopterus also consists of onlyl
species — Notopterus notopterus. Order Cypriniformes-
Family- Cyprinidae consists of 8 genera Rasbora, Garra,
Puntius, Osteobrama, Catla, Cirrhinus, Labeo and Cyprinus
and 11 fish species Rasbora daniconius, Garra gotyala,
Puntius sarana, Puntius ticto, Osteobramacotio, Catla catla,
and Cirrhinus mrigale, Labeo rohita, Labeo calbasu, Labeo
gonius. Order Siluriformes consists of four families —
Siluridae, Bagridae, Heteropneustidae and Clariidae, four
genera viz: Wallago, Mystus, Heteropneustus and Clarias and
four species vizz Wallago attu, Mystus seenghala,
Heteropneustes fossillis and Clarias batrachus. Order
Perciformes consist of five families viz: Ambassiidae,
Anabantidae, Gobiidae, Nandidae and Ophiocephalidae five
genera- Chanda,

Colisa, Glossogobius, Nandus and Channa and eight species
vizz Chanda rama, Chanda ranga, Colisa faciatus,
Glossogobius gluris, Nandus nandus, Channa punctatus,
Channa striatus and Channa gachua Order Beloniformes,
Family- Belonidae, genus- Xenentodon consist of only one
species- Xenentodoncancila. Order Synbranchiformes family-
Mastacembalidae genus Mastacembalus consist of only one
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species- Mastacembalus armatus.

Order Cypriniformes was the most dominant among the 7
orders of fish recorded with 11 species followed by Order
Perciformes with 8 species. Order Siluriformes is represented
by4 species. Order Clupeiformes, Order Osteoglossiformes,
Order Beloniformes and Order Synbranchiformes were
represented by single species each. Earlier researchers like
(Battul et al., 2007 ™) reported 18 fish species from Ekrukh
reservoir of Maharashtra where Cyprinidae family is
dominant with 8 species. (Khedkar and Gynanath, 2005 [1)
recorded 37 species from Issapur dam of Maharashtra where
Cyprinidae family is dominant with 20 species. The
ichthyofauna of Ambadi dam (Maharashtra) was reported by
(Ubarhande et al., 2011 [8l) which belong to 8 orders, 11
families, 22 genera and 27 species where Cyprinidae family is
dominant with 13 species which makes 48.16 % of total fish.
The ichthyofauna of Kolisagar reservoir (Telangana) was
reported by (Laxmappa et al., 2014 1) which belongs 06
orders 12 families, 22 genera and 30 species where
Cyprinidae family is dominant represented by 13 species 44%
of the total fish.

The fish abundance was compared among the environmental
factors of season (Monsoon was defined as the period from
June to August, Post Monsoon from September to November,
winter from December to February and summer from March
to May). Some species were season specific, for example
Notopterus notopterus, Glossogobiusgluris, Clariasbatrachus
and Nastacembalusarmatus were not recorded in all seasons
of both the years except monsoon season. Fish species-
Cudusiachapra, Garragotyala and Cyprinuscarpio were
totally absent during winter season of both the years. Species
like Rasboradaniconius, Puntius sarana, Puntius ticto
Osteobramacotio and Colisafaciatus were recorded in all the
seasons but were completely absent during summer season of
both the years Mystusseenghala and Xenentodoncancila were
present in all seasons except post monsoon season. Of the
total species, seven species were found all the seasons as
presented in table 2.

According to (Mondal and Kaviraj, 2009 ™ and Mondal et
al., 2010 2y number of fish species and the species density
fluctuated between the seasons. (Mustapha, 2009 1) reported
that the warm temperature and high transparency in the dry
season promoted high fish catches in Nigerian reservoirs.

Statistical estimation of species diversity

The various estimates of richness showed the of species
richness in monsoon, postmonsoon and pre-monsoon. The
Simpson’s diversity index values of the year 2017 during
Monsoon, Post Monsoon, winter and summer were 0.07, 0.05,
0.04 and 0.06. The respective Simpson’s diversity index
values of the year 2018 were 0.05, 0.08, 0.05 and0.06. The
Simpson’s diversity index varied from 0.04 during winter
2017 t00.08 during Post Monsoon 2018.

Shannon — Weiner index values of the year 2017 during
Monsoon, Post Monsoon, winter and summer were 2.5, 2.88,
3.02 and 2.7. The respective Shannon — Weiner index values
of the year 2018 were 2.8, 2.52, 2.95 and 2.71. The Shannon —
Weiner index swing in between 2.5 during Monsoon 2017 to
3.02 during winter 2018 as shown in table 3 and Figure 2a-b.
Mondal and Kaviraj, 2009 ™% indicated that there was a trend
of increase in the Shannon-Weaver index and evenness index
This was due to gradual reduction in number of individuals of
the dominant species resulting in a gradual reduction of index
of dominance.
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Table 1: Fish Fauna recorded from Dilwara reservoir from the four selected study sites from January 2017-December 2018

Order Family Genus Fish Species Total
Clupeiformes Clupeidae (18) Cudusia Cudusiachapra 18
Osteoglossiformes Notopteridae (41) Notopterus Notopterus notopterus 41
Cyprinidae(444) Rasbora Rasboradaniconius 34
Garra Garragotyala 11
Puntius Puntiqs sarana 41
Puntius ticto 30
Osteobrama Osteobramacotio 4
Cypriniformes Catla Catlacatla 57
Cirrhinus Cirrhinusmrigale 56
Labeorohita 75
Labeo Labeocalbasu 66
Labeogonius 57
Cyprinus Cyprinuscarpio 13
Siluridae (71) Wallago Wallago attu 71
Siluriformes Bagridae (65) Mystus Mystusseenghala 65
Heteropneustidae(82) Heteropneustus Heteropneustesfossillis 82
Clariidae (68) Clarias Clariasbatrachus 68
Perciformes Ambassiidae (121) Chanda Chanda rama 65
Chanda ranga 56
Anabantidae (27) Colisa Colisafaciatus 27
Gobiidae 38) Glossogobius Glossogobiusgluris 38
Nandidae (35) Nandus Nandusnandus 35
Channa punctatus 38
Ophiocephalidae (173) Channa Channastriatus 83
Channagachua 52
Beloniformes Belonidae (18) Xenentodon Xenentodoncancila 18
Synbranchiformes Mastacembalidae(29) Mastacembalus Mastacembalusarmatus 29

Abundance of different fish families
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Fig 1: Abundance of different fish families at four sampling stations of Dilwara Reservoir from January 2017-December 2018

Table 2: Seasonal variations in fishes of Dilawara Reservoir during 2017 and 2018

S. No. Name of fish 2007 __ 2018
Monsoon | Post Monsoon | Winter | Summer | Monsoon | Post Monsoon | Winter | Summer

1 Cudusiachapra - - - + ¥ n ; .
2 Notopterus notopterus - ++ ++ - - B —+ T
3 Rasboradaniconius + ++ +++ - - - - R
4 Garragotyala - + - + - R R
5 Puntius sarana - + ++ - + + +4++ -
6 Puntius ticto - - ++ - + - ++ R
7 Osteobramacotio - - + - - - B

8 Catlacatla + + +++ + + + +++ +
9 Cirrhinusmrigale + + +++ + + + +4++ +
10 Labeorohita + + +++ + + + 4+ ++
11 Labeocalbasu + ++ +++ + + - 4+ +
12 Labeogonius + + +++ + + - 4+ +
13 Cyprinuscarpio - + - - - - R T
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14 Wallago attu + ++ + ++ + + ++ ++
15 Mystusseenghala + - +++ ++ + - +++ -
16 Neteropneustesnotopterus + ++ ++ + + ++ + ++
17 Clariasbatrachus - + ++ + - T+ ++
18 Chanda rama + + + + + + ++ —+
19 Chanda ranga + + + + + ++ + +
20 Colisafaciatus - - + - + + + N
21 Glossogobiusgluris - ++ ++ + - - B
22 Nandusnandus - + - + + ++ +
23 Channa punctatus - - + - + + + —+
24 Channastriatus + ++ ++ ++ - ++ ++ T
25 Channagachua - ++ ++ + + + + +
26 Xenentodoncancila + - - + - R + R
27 Nastacembalusarmatus - + + - - - + T
Table 3: Diversity indices of fish species in different seasons of the year 2017 and 2018
2017 2018
Diversity indices Monsoon Post Monsoon Winter | Summer | Monsoon Post Monsoon Winter | Summer
Simpson index 0.07 0.05 0.04 0.06 0.05 0.08 0.05 0.06
Shannon index 2.5 2.88 3.02 2.7 2.8 2.52 2.95 2.71
Simpson Dominance Index of fish species of different
seasons ofthe year 2017 and 2018
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Fig 2a: showing Simpson Dominance Index of fish species of different seasons of the year 2017 and 2018

Shannon— Weiner index of fish species of different seasons
of the year 2017 and 2018
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Fig 2b: Shannon — Weiner index of fish species of different seasons of the year 2017 and 2018

Conclusion
From the present study it is concluded that the Dilawara
Reservoir harbours rich fish diversity particularly of family

Cyprinidae. It is therefore recommended that special
enhancement programmes are required to initiate sustainable
use of fisheries resources. Anthropogenic stress also impacts a
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negative impression on fish production as well as on entire
reservoir ecology. Reservoir authorities should maintain water
level particularly during summers and also take necessary
steps to minimize the human activities in and around the
reservoir and they have to regularly check the physico-
chemical and biological parameters to prevent any depletion
of reservoir ecology.
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