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Abstract : 

  

 Aquatic macro invertebrates are used to study and assess the environmental stress 

caused by a variety of anthropogenic activities to fresh water bodies and in analysing its 

water quality. Monthly survey in diversity of macrobenthic community was carried out to 

assess the quality of water in Karanjikerelakefrom January2019 to December 2019. Themajor 

macrobenthic communities fall under three major phyla vizArthropoda, Mollusca and 

Annelida. Arthropoda is the most dominant group in all the seasons. 
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Introduction : 

 

 To monitor the water quality of fresh water bodies, biomonitoring is used as a 

valuable tool. Benthic macro invertebrate fauna are those organisms that live on the surface 

or inside the deposits at the bottom,sometimes buried under sediments of the water 

bodies(Barnes and Hughes, 1988, Idown and Ugwumba 2005). Macro benthic invertebrates 

are useful bio-indicators than chemical and microbiological indicators and reflect more 

accurately the short term fluctuations in water quality (Ikomi et al., 2005). Obtaining 

representative benthic invertebrate samples is an important consideration for both ecological 

and bio monitoring studies that require the collection of multiple replicate samples from 

numerous sites (Barbour and Gerritsen, 1996). Benthic invertebrates are consumers of basal 

resources (algae, biofilms, organic matter) and play the role as secondary consumers. They 

are the link from basal resources to higher trophic levels, including fishes. Macro-

invertebrates are sensitive to deft chemical and physical conditions. A change in water quality 

may also change the macro-invertebrate community. Macro-invertebrates are categorised into 

different functional feeding groups based on their mode of obtaining nutrition. They are 

grouped as shredders (crustaceans and trichopterans insects), collected feeders (molluscs, 

may flies, water fleas, worms), scrapers (snails) and predators(adult beetles and dragon fly 
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nimphs).  So in the present study macrobenthic invertebrates were used to evaluate water 

quality of Karanjikerelake, Mysuru.The Karanjikerelake is one of the main tourist spots and 

an ideal place to teach fresh water biology and about water pollution to school children.  

 

Materials and Methods  

 

Karanjikere lake is located in the city of Mysuru 12
0
18” N, 76

0
40'' 25E in the state of 

Karnataka, India. The lake is surrounded by a nature park consisting of a butterfly park and a 

walk-through aviary. This aviary is the biggest 'walk-through aviary' in India. There is also a 

museum, the Regional Museum of Natural History which is located on the banks of this lake. 

The total area of Karanjikerelake is 90 hectares. While waterspread area is about 55 hectares, 

the foreshore area measures about 35 hectares.' 

 

Sampling Method for Macro Invertebrates 

 

For the present study, samples were collected from 3 points of Karanjikerelakefor a period of 

one year from January 2019 to December-2019. The lake-bed is mainly composed of gravels, 

silt, clay, detritus and macrophytic vegetation. Two sampling devices used sieve (mesh size 

0.6 mm) and hand net of the similar size. The sampling was carried out from the bank of lake. 

Sample was placed on a sieve and washed with water. Alive benthic macroinvertebrates were 

picked up from the sample by forcep pins and preserved in 70% alcohol, for microscopic 

identification at laboratory. After isolation, the macro-benthic organisms were counted and 

identified by using keys provided by Edmondson (1959), Needham and Needham (1974) and 

Mitra and Kumar (1998). 

 

Results and Discussion  

 

 The Karanjikerelake is found to be inhabitated by a variety of benthic fauna all 

through the period of investigation. During the present investigation, of a total of 11 orders of 

macro invertebrates belongs to 3 phyla vizArthropoda, Mollusca and Annelida were 

recorded. During monsoon, theArthropodas contribute the largest share constituting (58%) of 

total macrobenthic invertebrate fauna, followed by Mollusca (30%) and Annelida (12%) 

respectively. In winter and summer also Arthropods contributed the largest share constituting 

(61%),(56%) of macrobenthic invertebrates fauna, followed by Mollusca (28%),(18%) and 

Annelida (11%),(26%) respectively. Shukla and Shrivastava (2004) also reported similar 

observation. 
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Table  1 : Seasonal percentage dominance of Benthic Macro-invertebrate Phylums 

 

Phylum Monsoon  

(%) 

Winter 

(%) 

Summer 

(%) 

1. Arthropoda 58 61 56 

2. Mollusca 30 28 18 

3. Annelida 12 11 26 

 

Ephemeroptera-The larvae of Ephemeropterans known as naiads or aquatic, and have 

abdominal tracheal gills. The larvae and the adult of may flies are often an indicator of clean 

water and are also sensitive to pollution, but some of the tolerant species are also seen. 

Ephemeroptera do not tolerate organic enrichment but Baetis sp. is an exception in being 

tolerant of appreciable organic enrichment. The seasonal percentage dominance of 

Ephemeroptera was more in monsoon (10%) followed by in winter (7%), while it is less in in 

summer (5%).This is an indicator to point out the quality of water is comparatively good in 

monsoon (10%), better in winter(7%) and getting polluted in summer(5%). May flies and 

trichopterans are collector feeders, and thus feed on the organic particles that has been 

produced by the shredders. These clearly indicate that the water quality was good due to the 

presence of Ephemeroptera in the monsoon and winter in comparison to summer. 

Trichoptera–Trichopteransplay an important role in aquatic ecosystem because they 

process organic matter and are an important food source for food fish. It is one ofthe largest 

orders ofinsecta, in which most members are truly aquatic. In the present study the order 

Trichoptera represented by family Hydropsychidae. The seasonal percentage dominance of 

Trichoptera was reported as 10% in winter followed by 9% in monsoon, and 6% in summer. 

Low frequency of Trichoptera in summer clearly indicate water pollution in summer because 

Trichoptera are sensitive to pollution, but can live in polluted water if good amounts of food 
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and oxygen are available. Similar distribution of Trichoptera was recorded by Flores and 

Zafaralla (2012). 

Coleoptera – Coleopterans, commonly known as beetles and a few are aquatic. Adult 

beetles are tolerant to a wide variety of pollutants. About a million species of insects are 

found in the world and nearly one third of this are beetles. Order Coleopterais represented by 

generaPsephanus, Gyrinus and Cybister. The occurrence of coleopteran was 17% in summer, 

13% in monsoon and 11% in winter. The insects are not particular in their choice of water 

bodies and occur in wide variety of habitats. Aquatic beetles and bugs, both belong to 

predator category and these are found in places, where smaller collectors and shredders 

thrive. The abundance of Coleoptera in monsoon and winter can be related to the availability 

of food and macrophytic vegetation which helps in growth. Mishra and Prasad (2013) also 

reported similar observations. 

Hemiptera – They are commonly known as water bugs. This is a larger order. Aquatic 

bugs are present both in lotic and lentic water bodies. Most of them are surface dwellers. 

Some of them are sensitive species but most of them prefer moderately polluted waters. They 

either carry air bubble while swimming or breathe through abdominal wall like siphon. This 

order represented by family Ranatra, Gerris, Belostoma, Corixa and Nepa. The seasonal 

percentage dominance of order Hemiptera in monsoon (28%), followed by (23%) in winter 

and (18%) in summer. Less percentage ofHemipterans in summer can be correlated to high 

temperature, absence of rainfall and increase in pollutionwhich affects theHemipteran 

population. Habeeba and Saltant (2014) also reported similar observations. 

 

Odonata – The presence of these organisms indicate the presence of little organic 

pollutants in the clean slow moving or standing waters. They can be observed around water 

bodies. The nymph of dragons is robust while damsel is slender with distinct head, thorax and 

abdomen. Order Odonatais represented by genera Aesha, LibellulidaeandLestes. The seasonal 

percentage of occurrence of the order Odonata in monsoon is 7% followed by 14% in winter 

and in summer (16%). This observation clearly points out the increasing pollution during 

summer, because the nymph cannot survive in highly polluted water. The nymphs were 

totally absent. This observation clearly indicate highly polluted status in summer because 

Odonata nymph were found in only pollution fresh water abundant in oxygen. Lonkar and 

Kedar (2014) also reported similar observations. 
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Crustacea – The organisms of this group are moderately intolerant to pollution. These 

organisms can be observed in variety of standing and flowing waters, hiding in plants of 

shallow waters under the debris and organic detritus. Order was represented by genera 

Macrobrachium. The seasonal percentage occurence of Order Crustacea in monsoon (7%) in 

winter (9%) and in summer(5%).Sharma et al. (2013) also reported similar observations. 

 

Gastropoda – The class is Gastropoda represented by two orders vizPulmonata and 

Operculata. The seasonal percentage occurrence of order Pulmonata was (19%) in summer, 

followed by (5%) in winter and (3%) in monsoon. The seasonal percentage of Operculata was 

higher in monsoon(6%) and winter (6%) followed by summer (5%).  

Pulmonata- Pulmonates are tolerant and abundance of this this organism indicates 

enrichment of organic matter and the presence of macrophytes.Snails are primary scrapers, 

that graze on algae and other organic matter attached to rocks and plants. Waghmare et al. 

(2012) also reported similar observations. 

 

Bivalvia – Group Bivalvia represented by order Pelecypoda, family Corbiculidae and 

Unionidae. Bivalvia are less tolerant to pollution. The seasonal percentage occurence of 

Order Pelecypoda was (8%) in monsoon, followed by (5%) in winterand (3%) in summer. 

This observation indicates that water was moderate in monsoon and highly polluted in 

summer. Kumar and Vyas (2012) also reported similar observations. 

 

Annelida – Phylum Annelida represented by two orders vizOligochaeta(Genus 

tubifex) and Hirudinea (Glossiphona and Eropobdella). These organisms are indicators of 

highly polluted water and can live several days without oxygen. The seasonal percentage 

occurrence of Order Oligochaeta (5%) in summer, followed by (5%) in winter and (4%) in 

monsoon, although percentage dominance of Hirudinea was (5%) in monsoon, followed by 

(5%) in winter and (1%) in summer. Abundance of Annelida in summer clearly indicates the 

enrichment of nutrients which resulted in severe pollution. Similar observations reported by 

Abida (2013). 
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Table  2 : Seasonal percentage dominance of Benthic Macro-invertebrate Phyla 

Order Monsoon  

(%) 

Winter 

(%) 

Summer 

(%) 

1. Ephemeroptera 10 7 5 

2. Trichoptera 9 10 6 

3. Coleoptera 13 11 17 

4. Hemiptera 28 23 18 

5. Odonata 7 14 16 

6. Crustacea 7 9 5 

7. Pulmonata 3 5 19 

8. Operculata 6 6 5 

9. Pelecypoda 8 5 3 

10. Oligochaeta 4 5 5 

11. Hirudinea 5 5 1 

 

Conclusion 

It is concluded that there is a close relationship between the occurrence, composition 

of macro-benthic organisms and pollution. A slight fluctuation in the composition of macro-

benthic organisms and their occurrence in monsoon and winter indicates the tolerance of 

different organisms to varied level of pollution. There is an inverse relationship between the 

sensitivity of organisms and the degree of pollution. Based on the occurrence and abundance 

ofmacro-benthic fauna as pollution indicators. The level of pollution in Karanjikerelake is of 

the following order. >monsoon ↔ winter > summer. The variation in volume of water in the 

lake plays an important role with respect to pollution. Water pollution can alter macro 

invertebrate communities, as the turbidity of water increase due to increased organic load, the 

suspended solids which may clog the respiratory surfaces or interfere with feeding organs of 

filter/collector feeders. The rain water rich in oxygen and fresh food materials from 

Chamundi hill and adjoining areas decrease the level of pollution in the lake. On the other 

hand, the sewage water devoid of oxygen and rich in organic waste pollutes the lake. This is 

clearly reflected during our study.  
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