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Abstract: The present study is aimed to study the fish production in three different lotic ponds at 
Barwani district of Madhya Pradesh. Out of two hundred fresh water ponds in Barwani district, we 
selected three ponds (Talwada, Kasal and Sajavaya) for experimental study. The seasonal percentage 
composition of the fish catch from three different fresh water ponds of Barwani for 2012-2013 had shown 
the presence 38 species belonging to 14 families, 26 genera, and 7 orders. Based on species composition, 
Cypriniformes were found to be dominant with 17 species followed by Siluriformes and Perciformes 
(each of 7 species), Channiformes (3 species), Osteoglossiformes and Synbranchiformes (each of 2 
species). The most abundant family was Cyprinidae, having 293 individuals (68..63%), a subdominant 
family was Perciformes accounted for 68 individuals (15.45 %), Siluriformes accounted for 62 individuals 
(14.09), Channiformes are having 8 individuals (1.8%) and Osteoglossiformes accounted for 9 individuals 
(2.04%). We also noticed that species richness varied greatly at spatial scale. Station 3 (Sajavaya) showed 
higher species richness with 36 and 226 individuals in all seasons compared to other two stations. The 
seasonal trend of the evenness index was almost consistent with that of the Shannon-Wiener diversity 
index, ranging from 0.45 in January 2012 to 0.89 in June 2012. The state and central government 
Regularly Authorities (/CPCB/ SPCBs/ PCCs) should make adequate preventive measures for the waste 
disposal by the local industries to prevent fish production in this region. 
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Introduction: Aquatic pollution is a big major concern worldwide in water quality management as it 
not only affects the quality of water but also influences primary and secondary productivity, which 
consequently affects health and biodiversity of living organisms. [1] [2] [3] [4]. Accumulation of nutrients 
like potassium, phosphorus and nitrogen influence the excess growth of phytoplankton, periphyton 
and/or macrophytes. Further, the higher biological productivity and decreased sink volume, 
accumulation of more dissolved material (particulate inorganic and organic materials) to freshwater 
ponds, lakes and reservoirs is the foremost problem in developing countries including India. The growth 
of contaminants into an aquatic system can start out a series of problematical biological and chemical 
reactions. 
 
The composition and function of aquatic organisms reflect physical/chemical conditions of water [5]. 
Fish can respond easily to any kind of changes in their surroundings. Therefore, the maintenance of 
various physical and chemical factors of water becomes very much essential for getting maximum yield 
in a fishpond. Sufficient oxygen, appropriate temperature, transparency, limited levels of metabolites 
and other environmental factors characterize good water quality. The best possible fish production is 
dependent on the physical, chemical and biological qualities of water to most of the extent. Therefore, it 
is very much essential to understand the water quality management for successful pond management. 
[6] [7] The Fisheries Department of Madhya Pradesh does not have an account of all manufactured 
water bodies. The details are especially poor in respect of the small reservoirs. Corresponding with the 
size of the resource and its crucial role in inland fisheries development, reservoirs of Madhya Pradesh 
received considerable research attention, compared to other States.  
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Therefore, the present investigation attempted to provide a clear and simple description on the various 
forms of aquatic pollutions, seasonality and their impacts on the fish productivity in three geologically 
different ponds from Barwani District of Madhya Pradesh, India. 
Materials and Methods: Study Area: Barwani district is positioned between the parallels of latitude 21º 
22’ and 22º 22’ north and the meridian of longitude 74º 27’ and 75º 30’ east in the south western part of 
Central India, Madhya Pradesh, occupying an area of 5422 sq.km (Fig.1). The climate of the district is 
tropical and dry except during south-west monsoon season (middle June to September). Summers are 
very hot and ‘May’ is the hottest month of the year when general temperature goes up to 45°C, 
occasionally, it goes up to 47°C. December is the coldest month of the year when the mean daily 
temperature comes down to about 22°C. 
 
Morphology and Metrological Studies of the Ponds: Out of two hundred fresh water ponds in 
Barwani district, we selected three ponds for experimental study. Two are recurrent and another one is 
temporary. Different water quality parameters and productivity studies were performed on annual basis 
in selected study stations.  
 
Talwada Pond: A. Location- It is a temporary pond and located at Talwada village in Barwani Mandal of 
Barwani District, Madhya Pradesh. This is located on “Barwani-Rajpur” road and is 14.49km away from 
the Barwani town. The geographical position of the pond is 21°58’15’’ latitude and 74°47’42’’ longitude. 
B. Morphology- The pond is rectangular. The soil in the pond is black cotton soil, with high amount of 
calcium carbonate and two percent of organic matter. 
 
C. Morphometry- The pond has maximum length 427.0 m and maximum width as 4m. Surface area of 
pond 1708sq.m and mean depth is 10.85m.The maximum volume of the water in the pond is 
approximate 18531.8cubic meter. 
 
Kasal Pond: A. Location - It is a permanent pond used in the present study. This pond is positioned at 
Kasal village, which is located on Barwani- Kasal- Rajpur road and is 19km away from the Barwani town. 
The geographical located of the pond is latitude 21°0’ 55’’ and 75°3’ 16’’ longitude. 
B. Morphology: The Pond is L- shape. The soil in the pond is black cotton soil.  
C. Morphometry: The Pond has maximum length 320m and maximum width as 4.6m, surface area of 
pond 1472sqm and mean depth is 10m. The maximum volume of the water in the pond is approximate 
14720cubic meter. 
 
Sajavaya Pond: A. Location- Sajavaya pond is a permanent type pond. It is situated at (Barwani-Anjad-
Rajpur Road) Sajavaya village on Barwani-Anjad-Rajpur road and is 18km away from the Barwani town. 
The geographical location of the pond is 22°0’55’’ latitude and 75°3’41’’ longitude. 
 
Studies of Fish Productivity: For the study of icthyofauna, fishes were collected with the help of local 
anglers and some contractors from the ponds. Fishes were identified up to species with the help of “The 
fishes of India” by Day F. (1878), [8] Jayram and Das, (2000), [9]. All the fishes collected from the 
research site are listed according to their taxonomic status in the thesis. Samples were collected 
seasonally from three ponds of study area using different types of nets including gill net, cast net 
(Ghagaria jal), dip net and gamchhas. Samplings was done after dawn (from 8:00 am to 12:00 noon) and 
to supplement the above efforts, regular sampling was also done before the sunset (03:00 to 5:00 pm) in 
order to assess the species diversity found at the study sites. Fishing was done from the sampling site up 
to 7-8 in the morning hours using different types of nets with help of local fishermen. Information on 
fishes was obtained through a survey in local markets and landing sites associated with the reservoir to 
monitor and look the presence of any species, which were not available during our study. The fish fauna 
was identified with the help of characteristic keys given by Talwar and Jhingran [9] [10]. The fish 
specimens were labelled giving serial numbers with location of collection, date of the collection, local 
names. The fish specimens were identified up to species level following References to conservation 
status within this paper are based on IUCN classification as per CAFF (2006). [11] We followed IUCN Red 
List of Threatened species (2010) and Report of Annon to allocate the conservation status. [12] 
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Statistical Analysis: Basic statistics viz., arithmetic mean, standard deviation and standard error, 
correlation and regression analysis were calculated  by using Microsoft excel 2007 version for all the 
replicate variables and are given as mean ± SD. “T’ test) was used to investigate significance of the data. 
Results: The seasonal percentage composition of the fish catch from three different fresh water ponds 
of Barwani for 2012-2013 is listed in table 1.  The periodical survey of the present study had shown the 
presence 38 species belonging to 14 families, 26 genera, and 7 orders. Based on species composition, 
Cypriniformes were found to be dominant with 18 species followed by Siluriformes (8species) and 
Perciformes (7 species), Channiformes (3 species), Osteoglossiformes and Synbranchiformes (each of 2 
species). A thorough observation and systematic assessment of previous data with more recent ones 
confirmed that many species of fish in the river Narmada and Barwani district are disappearing and 
some have already been disappeared. [13]  
 
Species Assemblages and Distribution: During the study of fish biodiversity at three fresh water 
ponds of Barwani District, a sum of 38 fish species were recorded in 5 orders, 11 families and 21 genera 
from all sites. Cypriniformes consists of 18 species, three from 11 from Perciformes, 8 from Siluriformes, 3 
from Channiformes and 2 species from Osteoglossiformes (Table.2 & Fig. 2).  The Cyprinidae family was 
found to be dominant in all ponds and in all seasons. The members of family, Cyprinidae formed the 
largest dominant family contributing the 18 species (54.54%), Perciformes formed the subdominant 
family contributing three species (09.09%) and rest of the family followed the order of abundance. 
During the studies, 440 fish individuals were collected from three study stations in three different 
seasons. Out of all these, Oxygaster bacaila has the maximum number of individuals and found from all 
sites (48 individuals) followed by Puntius tict0 with 45 individuals. Puntius sophore were 37, Chanda 
nama 37 individuals, Garra gotyla 29 individuals, and Ompok   bimaculatus 22 individuals were found to 
be major species and found in all study stations. The least abundant fish was Cyprinus carpio, Esomus 
danricus, Glossogobius giuris, Trichogaster lalius, and Tor tor with one individual each and found only 
at particular study station. Overall thirty-eight species were recorded in present study (Table-2) out of 
which 26 fish species were recorded in the Talwada pond (station I).The most abundant species was 
Oxygaster bacaila (14) followed by the species of Puntius conchonius (Ham (11), Puntius ticto (11) and 
Chanda nama (11). Twenty-five species were recorded in Station II (Kasal). Out of these, most abundant 
species was Chanda nama (15), Oxygaster bacaila (14), followed by the species Puntius ticto (12) and 
Puntius sophore (12). At Sajavaya (station III) 36 species were recorded. Out of these, Puntius ticto (22), 
and Oxygaster bacaila (21) were found to be maximum among all.  
 
A total of 440 individuals of fish were caught from three different ponds and in different seasons during 
the one-year study period (2012-13). The most abundant family was Cyprinidae, having 293 individuals 
(68..63%), a subdominant family was Perciformes accounted for 68 individuals (15.45 %), Siluriformes 
accounted for 62 individuals (14.09), Channiformes are having 8 individuals (1.8%) and 
Osteoglossiformes accounted for 9 individuals (2.04%) (Fig.2, 3&4). 
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All the families contributed in order of abundance throughout the study as summarized in alphabetical 
manner and (Table 1 &Figure 1). We also noted that species richness varied greatly at spatial scale. 
Station 3 (Sajavaya) showed higher species richness with 36 and 226 individuals in all seasons compared 
to other two stations. 
 
Biotic indices: The results of various biotic indices were presented in table No.2& Fig.5. The biotic 
indices were calculated by using an online tool from the following website 
https://www.alyoung.com/labs/results.html. [14] 
 
The biotic indices of species richness, and Shannon-Wiener diversity also showed a consistent seasonal 
pattern during the study period. The values of Shannon diversity index ranged from 0.44 to 1.03 to 3.18. 
The lowest value was for site S2 and the highest value was for site S3 (Sajavaya). The values of Simpson 
diversity index were between 0.38 to 0.61. The lowest value was also for site S3 (Sajavaya) and the 
highest value was for site S2. The index of species richness was higher in summer months ranging from 
4.1 to 6.3 with a peak in April 2013. The least richness indices were between 2.7 and 3.4 in winter months. 
The seasonal trend of the evenness index was almost consistent with that of the Shannon-Wiener 
diversity index, ranging from 0.45 in January 1996 to 0.89 in June 1996. This index shows variation 
depending on the number of species, so that the number of individuals is less important for calculation.  
 
Discussion: Understanding of pisciculture is crucial for sound and practical planning in this respect. 
The seasonal percentage composition of the fish catch from three different fresh water ponds of Barwani 
for 2012-2013 is listed in table 1.A thorough observation and systematic assessment of previous data with 
more recent ones confirmed that many species of fish in the river Narmada and Barwani district are 
disappearing and some have already been disappeared. [13] The present study reveals that at least 6 
species, in comparison to the study of 4 are at decline and can be considered as threatened species or 
endangered species. Hora, S.L. and Menon, M.A.S. [15] identified 42 species of fish fauna of the Rihand 
river and highlighted its zoogeographical significance. Garg, R.K., et al [16]  studied fish diversity of 
Ramsagar Reservoir, Datia District, Madhya Pradesh, They identified 42 species belongs to 28 genera. 
Vyas, V., et al (2012) [17]  identified 60 fish species belonging to 15 families and 34 genera in Betwa River 
of Madhya Pradesh, Bakawale, S. and Kanhere, R.R., [13]  performed a survey fish species diversity of the 
river Narmada in Western zone. The survey indicated that 51 species of fish of 7 orders in the study zone. 
Recently, Lourembam, R.S. et al (2017) [18] performed a field study on ancient Ichthyofauna diversity on 
the cretaceous beds of Piplanarayanwar, Chhindwara District, and Madhya Pradesh, India.  One more 
recent study of Joshi, K.D., et al (2017) [19] identified 89 fish species belonging to 10 orders, 26 families, 
and 62 genera in Ken–Betwa Rivers (India). The abundant appearance of macrophytes in the present 
study suggests an unfavourable environment for a high rate of primary productivity. It was observed that 
abundance of macrophytes have caused unevenness in planktons for fishes. 
 



Life Sciences International Research Journal Volume 5 Issue  1                                 ISSN 2347-8691 

 

 
IMRF Biannual Peer Reviewed (Refereed) International Journal | SE Impact Factor 2.87             |    47  
 

Species Assemblages and Distribution: During our annual investigation a total of 440 fish, species 
were collected from three study stations in three different seasons. Out of all these, Oxygaster bacaila 
has the maximum number of individuals and found from all sites (48 individuals) followed by Puntius 
ticto with 45 individuals. Puntius sophore were 37, Chanda nama 37 individuals, Garra gotyla 29 
individuals, and Ompok   bimaculatus 22 individuals were found to be major species and found in all 
study stations. The least abundant fish was Cyprinus carpio, Esomus danricus, Glossogobius giuris, 
Trichogaster lalius, and Tor tor with one individual each and found only at particular study station. 
Overall, thirty-eight species were recorded in present study (Table.30) out of which 26 fish species were 
recorded in the Talwada, pond (station I).The most abundant species was Oxygaster bacaila (14) 
followed by the species of Puntius conchonius (Ham (11), Puntius ticto (11) and Chanda nama (11). 
Twenty-five species were recorded in Station II (Kasal). Out of these, most abundant species was 
Chanda nama (15), Oxygaster bacaila (14), followed by the species Puntius ticto (12) and Puntius sophore 
(12). At Sajavaya (station III) 36 species were recorded. Out of these, Puntius ticto (22), and Oxygaster 
bacaila (21) were found to be maximum among all.  A total of 440 individuals of fish were caught from 
three different ponds and in different seasons during the one year study period (2012-13). The most 
abundant family was Cyprinidae, having 293 individuals (68..63%), a subdominant family was 
Perciformes accounted for 68 individuals (15.45 %), Siluriformes accounted for 62 individuals (14.09), 
Channiformes are having 8 individuals (1.8%) and Osteoglossiformes accounted for 9 individuals 
(2.04%) (Fig .28). We also noted that species richness varied greatly at spatial scale. Station 3 (Sajavaya) 
showed higher species richness with 36 and 226 individuals in all seasons compared to other two 
stations. 
 
Biotic Indices: The results of various biotic indices obtained from online tool [20] 
https://www.alyoung.com/labs/results.html and were presented in table.2 and Fig.5. The biotic indices 
of species richness, and Shannon-Wiener diversity also showed a consistent seasonal pattern during the 
study period. The values of Shannon diversity index ranged from 0.44 to 1.03 to 3.18. The lowest value 
was for site S2 and the highest value was for site S3 (Sajavaya). The values of Simpson diversity index 
were between 0.38 to 0.61. The lowest value was also for site S3 (Sajavaya) and the highest value was for 
site S2. The index of species richness was higher in summer months ranging from 4.1 to 6.3 with a peak 
in April, 2013. The smallest indices in species richness were ranged between 2.7 and 3.4 in winter 
months. The seasonal trend of the evenness index was more or less consistent with that of the Shannon-
Wiener diversity index. It was ranged between 0.45 in January 1996 to 0.89 in June 1996. During the 
present investigation, Puntius species has emerged as the most plentiful group. This finding was in 
accordance to the findings of Ganasan, V. and Hughes, R.M., ( [21] Negi, R.K. and Rajput, V., [22] Vyas, 
V., et al, [23] Negi, R.K. and Mamgain, S., [24] The maximum diversity was recorded from site III 
(Sajavaya) whereas least number of species was recorded from site II (Kasal) which clearly indicates that 
there is negative co-relation between water quality and fish species diversity.  In conclusion we found 
that geology of habitat, water depth, dissolved oxygen and pH are major characteristics and positively 
correlated with the fish assemblages. [25] 
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Fig 1: Study Location of Barwani District, M.P 
 

Table 1: Total Icthyofauna of Talwada, Kasal and Sajavaya Ponds 
of Barwani District During 2012-13 

S. No Order Scientific name Talwada Kasal Sajavaya 
IUCN 
Status 

Seasonal 
Abundance 

1 

Cypriniformes 

Amblypharyngodon 
microlepis (Bleeker) 

01 1 8 LC SM 

2 
Amblypharyngodon 
mola (Ham.) 

4 3 7 LC SM 

3 Catla catla (Ham.) 4 3 3 LC TY 

4 Cirrhinus mrigala (Ham.) 2 2 3 LC RS 

5 Cirrhinus reba (Ham.) 0 1 1 LC SM 

6 Cyprinus carpio (Linn.) 0 0 1 VU TY 

7 Danio davario 1 3 11 LC TY 

8 Esomus danricus (Ham.) 0 0 1 LC TY 

9 Garra gotyla 10 7 13 NT TY 

10 Labeo bata (Ham.) 7 3 7 LC SM 

11 Labeo calbasu (Ham.) 2 4 3 LC TY 

12 Labeo rohita 2 2 6 LC TY 

13 
Puntius  conchonius 
(Ham.) 

11 2 14 LC SM 

14 Puntius sophore (Ham.) 10 12 15 LC SM 
15 Puntius ticto (Ham.) 11 12 22 LC SM 

16 Oxygaster bacaila 14 13 21 LC TY 

17 
Rasbora 
daniconius (Ham.) 

2 4 12 LC SM 

18 Tor tor 0 0 1 LC WN 
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Table 2: The Biotic Indices Obtained from https://www.alyoung.com/labs/ 

Dataset Totals 

Total Number of Organisms: 440 Total Number of Species: 38 

Average population size: 11.57 Decimal Accuracy: 4 

Total Number of Regions: 3 Total Number of Region Sets: 3 

 
  

19 

Perciformes 

Anabas 
testudineus (Bloch) 

0 1 2 DD TY/RS 

20 Chanda nama (Ham.) 11 14 13 LC WN 

21 Chanda ranga (Ham.) 2 3 11 LC WN 

22 
Glossogobius 
giuris (Ham.) 

0 0 1 NT TY 

23 
Oreochromis 
mossambicus (Peters) 

1 2 5 LC TY 

24 
Oreochromis 
niloticus (Linn.) 

0 0 2 LC SM 

25 
Trichogaster 
lalius (Ham.) 

0 0 1 LC WN 

26 

Siluriformes 

Clarias 
batrachus (Linn.) 

0 1 1 LC WN 

27 
Eutropiichthys 
vacha (Ham.) 

0 1 0 LC SM 

28 
Heteropneustes 
fossilis (Bloch) 

0 1 2 LC WN 

29 Mystus  cavasius 2 3 4 LC WN 

30 Mystus tengara (Ham.) 1 1 3 NT SM 

31 Mystus vittatus (Bloch) 2 4 3 NT WN 

32 
Ompok   bimaculatus 
(Ham.) 

4 7 11 LC WN 

33 
Wallago attu (Bl. & 
Schn.) 

1 2 8 NE WN 

34 

Channiformes 

Channa 
punctata (Bloch) 

1 0 3 LC SM 

35 
Channa  marulius (Bl. & 
Schn.) 

0 0 2 NE SM 

36 Channa striata (Bloch) 1 0 1 LC SM 

37 
Osteoglossiformes 

Notopterus 
chitala/Chitala 
chitala (Ham.) 

1 0 1 NT WN 

38 
Notopterus 
notopterus (Pallas) 

2 2 3 LC WN 

  Total (440) 110 104 226   
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Alpha Biodiversity [α] 

Simpson Index  
0.3808 

Simpson Index Approximation  
0.3822 

Dominance Index

 

0.6192 
Dominance Index Approximation

 

0.6178 

Reciprocal Simpson Index

 

2.626 
Alternate Reciprocal Simpson Index

 

2.616 

Shannon Index

 

1.486 
Berger-Parker Dominance Index

 

0.5136 

Shannon Index

 
1.03 

Inverted Berger-Parker Dominance 

Index  
1.947 

Shannon Index

 

-
0.4472 Margalef Richness Index  0.3286 

Menhinick Index  0.143 
Rényi Entropy/Hill Numbers 

(r=0,1,2,∞)  

3, 2.8, 
2.616, 

≈∞ 
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