International Journal of Entomology Research
www.entomologyjournals.com

ISSN: 2455-4758

Received: 09-12-2024, Accepted: 08-01-2025, Published: 23-01-2025
Volume 10, Issue 1, 2025, Page No. 138-142

Fish diversity in fresh water Matturu lake of Shivamogga district, Karnataka

HM Ashashree
Associate Professor, Department of Zoology, Sahyadri Science College, Shivamogga, Karnataka, India

Abstract

Fish protein are essential for human health and national economy. The present study deals with ichthyofauna of Matturu lake,
Shivamogga district, Karnataka. The study was undertaken for a period of one year and monthly collections were made from
February 2022 to January-2023. During the study occurrence of 15 fish species belonging to 4 orders were identified. Order
Cypriniformes order with 7 species Labeo rohita, Catla Catla, Puntius sophore, Cyprinus carpio, Chela sp., Salmophasia sp.,
Amblypharyngodon mola. However, Order Siluriformes was with 4 species, Mystus cavasiuus, Mystus nigriceps, Ompak
bimaculatus, Wallago attu, Anabantiformes with 2 species viz., Channa striatus, Channa marulius followed by
Osteoglossiformes with one species Notopterus notopterus and Cichliformes with 01 species Oreochromis mossambicus. As
per the Biodiversity status of fishes is concerned, 09 species included under Lower risk-least concern; 02 belongs to Lower
risk-near threatened; 03 included as vulnerable and 01 species is categorized as Not assessed. Significance of fishes are
discussed in this article. Therefore, to properly manage and utilize this fish abundance, sustainable measures must be taken to
fish health in this lake.
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Introduction levels of biological organization, assessment procedures are
Fish played a significant role in the socio-economic basics available at the levels of ecosystem, populations,
of South Asian nations and is a valuable protein source. individuals, organs and at the cellular and molecular levels
According to Jayaram [, of the 2,500 species of freshwater 61, Besides these credits, fishes are considered as one of the
that have been recorded in the Indian Subcontinent, 1570 important protein rich food source among the aquatic fauna
are marine and 930 are freshwater [, [9, 10],

The variety of fish species based on context and scale is

referred to as fish diversity; It could refer to alleles or In India, fish culture is practiced in lentic water bodies like
genotypes of fish community members as well as species or ponds/tanks because pond is represented by a number of
aquatic life forms [l According to Mittermeier and aquatic flora and fauna including bottoms dwelling forms.
Mitemeir [, India ranks 9" in terms of freshwater mega Freshwater ponds and reservoirs comprise a vital component
biodiversity, making it one of the world's mega biodiversity of the ecosystem in developing countries since they provide
nations. Investigations of spatial and worldly examples of a high level of public interface. Therefore, it is the need of
variety, dispersion and species arrangement of freshwater the hour to study the fish diversity in order to increase our
fishes are valuable to inspect factors impacting the national economy on scientific basis. Keeping the above in
construction of the fish community ©1. The availability of view, in the present study, an attempt has been made to high
food, breeding sites, water current, depth, topography, and light the fish fauna of Matturu lake of Shivamogga district.
the physic-chemical properties of the water were all strongly The work will provide future strategies for development of
correlated with the fish species' distribution and fish species conservation.

composition in each habitat [ 71,

Fishes exhibits variety in terms of morphology, area and Materials and Methods

biology . Fish can be used for ecological assessments at all Study Area

Fig 1: Views of Matturu lake showing aquatic plants & fishing activity
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Table 1: Family and orderwise occurrence of fishes in Matturu lake, Shivamogga district

Family Order Fish species
Cvprinidae Cvoriniformes Labeo rohita, Catla Catla, Puntius sophore, Cyprinus carpio, Chela sp.,
yp yp Salmophasia sp., Amblypharyngodon mola.
Siluridae A Ompak bimaculatus, Wallago attu,
- Siluriformes - -
Bagridae Mystus cavasiuus, Mystus griceps,
Notopteridae Osteoglossiformes Notopterus notopterus
Cichlidae Cichliformes Oreochromis mossambicus.
Channidae Anabantiformes Channa striatus, Channa marulius
M Cyprinidae
M Siluridae
M Bagridae
M Notopteridae
M Channidae
m Cichlidae
Fig 2: Familywise percentage occurrence of fishes in Matturu lake, Shivamogga district
Table 2: Biodiversity status & abundance of fishes in Matturu lake, Shivamogga district
SL. No Species Biodiversity status Abundance
1. Catla catla LR-lc A-2
2. Labeo rohita LR-Ic A-2
3. Amblypharyngodon mola LR-lc A-1
4. Salmophasia sp LR-lc A (3-4)
5. Chela sp NA A-2
6. Cyprinus carpio VU A-2
7. Wallago attu VU A-1
8. Puntius sophore LR-Ic A-2
9. Channa striatus LR-Ic A-2
10. Channa marulius LR-Ic A-2
11. Oreochromis mossambica VU A (3-4)
12. Ompok bimaculatus LR-nt A-2
13. Notopterus notopterus LR-Ic A (3-4)
14. Mystus cavasiuus, LR-nt A (3-4)
15. Mystus nigriceps LR-Ic A-1
A-1: Rare A-2: Common A (3-4): Most common
6.66%
6.66% H Cypriniformes
H Siluriformes
Osteoglossiformes
M Cichliformes
® Anabantiformes
Fig 3: Order wise percentage occurrence of fishes in Matturu lake, Shivamogga district
Table 3: One-Way ANOVA for density of Fishes in Matturu lake, Shivamogga district
Source DF Sum of square Mean square F statistic p- value
Groups (between fishes) 3 234.7686 78.9232 1.812 0.1655
Error (within fishes) 72 3033.2309 42.5123
Total 75 3468.9865 45.8879

Sampling methods and data collection

Fish samples were collected monthly from the Matturu lake
and will be brought to the laboratory for analysis. For fish
sample collection different mesh sized gill net will be used
at selected sampling stations in the reservoir. After
collection, fishes will be examined; number will be counted
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and release to the system. Fish specimens were preserved in
10 % formaldehyde for laboratory analysis.

Fish catch analysis
The fish samples will be collected during experimental
fishing using different mesh sized gill net and the
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identification of fish will be done based on fresh or
preserved specimens, according to FAOQ identification sheets
11 ITIS (Integrated Taxonomic Information System)
standard report (http://www.itis.gov/), Fish Base 124 and
other books/monographs.

Statistical analysis
One-Way ANOVA data for density of fishes in Matturu lake
is carried out by using statskingdom.com software.

Biodiversity Indices

The fish data is used for the calculation of Shannon- Weiner
index, Species evenness, Simpson’s index and Evenness
indices [*°],

Species richness

Species richness € is the number of different species
present in an region The more species present in a sample
the ‘richer’ the habitat. It is expressed by ‘S’.

The higher value of ‘S’indicates the higher diversity.

5
That is, Species Richness (S) = Zp,”

Shannon-Wiener diversity index (H0)
The formula for calculating the index is as follows:

S
Ho=-Z pilnpi
i=1

Where, HO= species diversity index, S= number of species,
pi= proportion of individuals of each species belonging to
the species of the total number of individuals [*71,

Species Abundance or Evenness

Species Abundance or Evenness is the relative abundance of
species. It is expressed by ‘E’ and was calculated using the
following formula:

Species Evenness(E)=HO/Hmax

Here, HO= Pi(InPi)= Shannon Wiener’s Index. Hmx=
Natural log(In) of Species richness=In(S)

The values ranged from 0 to 1.

Simpson Diversity index

Where, ni=number of individuals and N=total number of
individuals for the site.

The value of ‘D’ ranges from 0 to 1. With this index, 0
represents infinite diversity and 1 no diversity. That is, the
bigger ‘D’ value (within limit) indicates the lower diversity
(Source: Internet; Biodiversity, measuring biodiversity,

Z n,(nf - 1)
. . N PR D e
Simpson’s Diversity Index (D) N(N-1)
Simpson’s diversity index is less sensitive to species
richness and heavily weighted towards the most abundant
species. Generally, less sensitive than Shannon-Weiner
index ‘HO’ (Source: Internet; Measuring Species Diversity).

Results and Discussion

In the present study, 14 fish species belonging to 4 orders
were recorded. Order Cypriniformes was dominant with 6
species viz., Labeo rohita, Catla Catla, Puntius sophore,
Cyprinus carpio, Chela sp., Amblypharyngodon mola.
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However, Order Siluriformes was with 4 species, Mystus
cavasiuus, Mystus griceps, Ompak bimaculatus, Wallago
attu, Anabantiformes with 2 species viz., Channa striatus,
Channa marulius followed by Osteoglossiformes with one
species Notopterus notopterus and Cichliformes with 01
species Oreochromis mossambicus.

According to Biodiversity status of fishes is concerned; 09
species included under Lower risk-least concern; 02 belongs
to Lower risk-near threatened; 03 included as vulnerable
and 01 species is categorized as Not assessed.

This lake was home to a lot of Indian Major Carps,
including Catla catla, Labeo rohita, and Cirrhinus mrigal.
Naik et al. 8 9 findings were in line with this in their
review. The cat fish which is viewed as the most horrendous
fish in the wild % was kept in lesser numbers yet could rule
in the supply in not so distant future.

The significant types of carps were found in this lake like
Catla, Rohu, Mrigal and Cyprinus. The collected fish
species can be divided into large, medium, and small groups
based on their size. In the fish array the enormous fishes are
Cyprinus carpio, (1kg or more), Labeo rohita, catla,
Wallago attu, Channa striatus, Channa marulius and
Cirrhinus mrigala. Ompok bimaculatus, Mystus cavasius,
Mystus griceps, Notopterus notopterus, and Oreochromis
mossambicus are examples of medium-sized fish, while
Puntius sophore, Chela sp. And Salmophasia of size around
10-100 gm.

Fish species abundance and biodiversity status is shown in
the Table-2. Out of 15 species recorded from this lake, 12
are indigenous and remaining 3 species are exotic including
Catla catla, Labeo rohita and. Oreochromis mossambicus.
The fish species recorded so far were all economically
important and having high commercial importance. Kumar
[211 has reported 51 fish species in Govindsagar reservoir of
Himachal Pradesh. Almost fishes were commercially
significant and were voracious in nature.

Considerable landings of Oreochromis mossambicus was
recorded in all the fish landing centers. Ecologically, these
fishes have adverse effect on indigenous fish diversity of the
reservoir 221,

B R-c
M | R-nt
vu

B NA

Fig 4: Biodiversity status of fishes in Matturu lake, Shivamogga
district

Table 4: Calculative value of Species richness, Shannon-Wiener
diversity indices, Species evenness and Simpson’s diversity Index
of fishes in Matturu lake

Sites Species Shann_on-Weiner E\_/enness Si_mpson
richness index index index
1 15 2.15 0.82 0.148
2 14 2.84 0.78 0.154
3 13 1.62 0.56 0.162
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Species richness the higher value of ‘S’ indicates the higher
diversity. Shannon Wiener index. The higher value indicates
the higher diversity. Values ranged from 0 to 5, usually
ranging from 1.5 to 3.5. Species evenness- the higher value
of ‘E’ indicates the higher diversity. Values ranged from 0
to 1. Simpson’s index. The lower value of ‘D’ indicates the
higher diversity. The value of ‘D’ ranges from 0 to 1. With
this index, 0 represents infinite diversity and, ‘1’ represents
no diversity. That is, the bigger the value the lower the
diversity

Physico-chemical profile

The physic chemical variables of each the water bodies
showed effective correlation and this led to discount in
water preserving capacity and reduce intensity of water in
the lake. Therefore, it’s far indicated that both the water our
bodies are suitable for fish way of life. Air temperature and
water temperature ranged from 25-34°C respectively. Mean
water temperature was lower than air temperature that’s
attributed to much less heating of the ponds. The pH values
(7.1-8.4) didn’t show a precise seasonal surge and excessive
was recorded in the course of summer month and low in
winter inside the lake. This can be because of turbidity of
water which in flip reduce photosynthetic activity of algae
leading to accumulation of CO; and subsequently reduction
of pH [,

Dissolved Oxygen (DO) suggests physical, chemical and
organic contents in a water body. It is an crucial indicator of
water great. DO affect the solubility and availability of
many vitamins and consequently productiveness of aquatic
ecosystems 24, In the present study, DO values greater than
4.8 mg/l, which suggests that the wetlands are top-quality
for aquatic life. The low values of BOD indicate the low
levels of biodegradable substances and lack of non-
biodegradable substances. The chloride ranged 12.16 -38.5
mg/l, which suggests that water seems to be appropriate for
irrigation functions.

Phosphate fluctuated 1.6- 6.84 mg/l and displaying its
maximum range throughout wet season indicating the influx
of rain water containing fertilizers from the encompassing
agricultural fields. Sulphate concentration of the lake
became found to be beneath permissible limits and version
in sulphate content in lake is probably due to variable
natural enter. Total hardness (mg/l CaCO3) and total
alkalinity were found to be low and ranged from 32 to 88
mg/l and 40 to 66.40 mg/ | respectively and such water our
bodies can be taken into consideration as smooth. Acidity
varied from 8.05 to 28 mg/l all through the take a look at.
The concentration of NO;3 fluctuated from 0.20 to 0.80 mg/I
and variant.

Venkateshwarlu et al % have reported the fish diversity in
two lentic water bodies of Shimoga district. Ashashree and
Kiran 126 have studied the physic-chemical parameters and
biotic communities of Hosahalli pond of Shivamogga
district and they have revealed that Hosahalli pond was
contaminated due to entry of domestic waste and
agricultural runoff. Ashashree and Kiran 71 have assessed
the physico-chemical and fish composition characteristics of
water in in Tammadihalli tank (Bhadravathi taluk) and
Sogane tank of Shivamogga district, Karnataka. Water
quality in these tanks are influenced by hydrology,
topography and other environmental factors, which cause
variations in nutrients. The physico-chemical analysis of
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water samples from this lake showed that the water is within
the safe limits of drinking, irrigation and fisheries.
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Fig 5: Percentage abundance status of fishes in Matturu lake,
Shivamogga district

Conclusion

As a result of this observation, 15 species of freshwater
ichthyofauna belonging to 04 orders were recorded in the
Matturu lake of Shivamogga district. This ichthyofauna
appears to indicate a moderate number inhabiting in this
water body, and sustainable strategies for discovering and
conserving additional fish communities in this lake is
detailed. Observation of physico-chemical parameters of
this lake revealed that most of the water parameters were
below the permissible limits. This water body is home to
several ornamental fishes as well as economically important
fishes that can be farmed. Conservation measures require
restrict fishing in breeding season and identifying illegal
fishing.

Conflict of interest
The authors declare that there is no conflict of interests
regarding the publication of this article.

References

1. Jayaram KC. The freshwater fishes of the Indian
Region. Narendra Publishing House, Delhi,1999:6:551.

2. Kar D. Fishes of Barak drainage, Mizoram and Tripura,
pp. 203-2011. In: Kumar, A., C. Bohra and L. K Singh
(Eds.). Environment, Pollution and Management. APH
Publishing Corporation, New Delhi, 2003a, 604.

3. Burton PJ, AE Balisky, LP Coward, SG Cumming, DD
Kneshwaw. The value of managing biodiversity. The
Forestry Chronicle,1992:68(2):225-237.

4. Mittermeier RA, CG Mitemeir. Mega diversity Earth’s
biologically wealthiest Nation. In mc Allister, D. E. A
Lttamiltion and B. Harvery (Eds). Global S. V.
Rankhamb /Rec Res Sci Tech 3 (2011) 11-1313 fresh
water Biodiversity sea wind Cemex, Mexico City,”
1997, 1-140.

5. Galactos K, Barriga-Salazar R, Stewart DJ. Seasonal
and habitat influences on fish communities within the
lower Yasuni River basin of the Ecuadorian Amazon.
Environmental Biology of Fishes,2004:71:33-51.

6. Harris JH. The use of fish in ecological assessments.
Australian Journal of Ecology,1995:20:65-80.

7. Mala Ramesh R, R Nijagunappa, Ravikiran K,
Manjunath K. Fish fauna of Shree
Sharanabasaveshwara  Lake, Gulbarga district,
Karnataka, India. International Journal of Research in
Engineering & Technology,2014:2(8):143-146.



International Journal of Entomology Research www.entomologyjournals.com

8. Harmer SF. Classification of fishes. Discovery
Publ.House, New Delhi, India, 1999.

9. Sukla AN, Upadhyay. Economic Zoology. Rastogi
Publication, Meerut, 2000, 199.

10. Venkateshwarlu M, K Honneshappa, A Shahnawaz,
NV Cinchana. Fish diversity of Sogane and
Santhekadur tanks, Shimoga, Karnataka. Environment
Conservation Journal,2009:10(3):35-40,

11. Fischer W, Bianchi G.FAO Species Identification
Sheets for Fishery Purposes: Western Indian Ocean
(Fishing Area 57). Food and Agriculture Organization
of the United Nations, Rome, Italy, 1984.

12. Froese R, Pauly D.Fish Base, World Wide Web
Electronic Publication. Http, 2007.

13. Day F. The Fauna of British India, including Ceylon
and Burma; (Fishes) W.T. Blanford publications, 1889.

14. Talwar PK, Jhingran AG. Inland fishes of India and
adjacent countries. Oxford and IBH Publishing Co. Pvt.
Ltd., New Delhi, 1991, 1158.

15. Abdul Halim KM, SM Rezaul Karim, Md. Asek Uddin,
KM Hasanuzzaman, Md. Nawshad Ali, SM
Rahmatullah. Determination on fish diversity indices
from Chalan Beel, Bangladesh. International Journal of
Fisheries and Aquatic Studies,2021:9(5):89-94.

16. Zar JH. Biostatistical analysis. (3rd Edition) London:
Prentice-Hall, 1996.

17. Kathleen AN, Callahan JE. Beachcomber Biology: The
Shannon-Weiner Species Diversity Index, ABLE 2005
Proceedings St. Francis College, 180 Remsen St.,
Brooklyn, NY 11201,2005;27:718-489-5439.

18. Naik A/S/K et al. Studies on ichthyofaunal diversity of
Karanja Reservoir, Karnataka, India. International
Research Journal of Environment
Sciences,2013a:2(2):1-5.

19. Naik AS Kumar, Jitendra Kumar, S Benakappa, SR
Somashekara, HN Anjanayappa, N Manjappa, V
Mahesh. Ichthyofaunal diversity of Chulkinala
reservoir. Animal Science Reporter,2014:8(2):48-60.

20. Kumar BA. Exotic fishes and Fresh water fish diversity,
ZOOS’ Print Journal,2000:15(11):365- 367.

21. Kumar K. Management and development of
Gobindasagar reservior. A case study. Proc. Nat.
Workshop reservoir fish, 1990, 13-20.

22. Kumar J, Pandey AK. Present status of ichthyofaunal
diversity and impact of exotics in Uttar Pradesh,
Journal of Experimental Zoology India,2013:16(2):429-
434.

23. Adibisi AA. Hydrobiologia,1980:79:157-165.

24. Wetzel RG. Limnology. 2nd edition. Saunders Coll.
Publ, 1983, 767.

25. Venkateshwarlu M, K Honneshappa, A Shahnawaz,
NV Cinchana. Environment Conservation
Journal,2009:10(3):35-40.

26. Ashashree HM, BR Kiran. Indian J. Applied & Pure
Biol.,2022:37(2):371-381.

27. Ashashree HM, BR Kiran. Fish composition in a Fresh
water body of Shivamogga taluk, Karnataka: A Case
Study in Sogane Tank. Indian J. Applied & Pure
Biol.,2022:37(3):670-677.

142



