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INTRODUCTION 

Macrozoobenthos, an important component of 

aquatic ecosystems breakdown organic matter 

and cycle the nutrients and, in turn become 

food for fishes
1,2

. They are used for biological 

monitoring of aquatic ecosystems worldwide 

because they are found in different types of 

habitats having limited mobility, relatively 

very easy to collect using different types of 

sampler as well as with established sampling 

techniques and there is a diversity pattern of 

macrozoobenthic fauna ensures a wide range 

of sensitivities to change in both water quality 

and habitats 
[3, 4]

. Survival, distribution and 

abundance of macrozoobenthos depends on 

the characteristics of their environment such as 

organic matter content, soil texture, sediment 

particles, substratum and depth
5,6

. Dudhi River 

is a tributary of River Narmada in the central 

zone and a rapid survey of the river was done. 

In present study diversity of macrozoobenthos 

was assessed which provides baseline and first 

hand information about Dudhi River.  
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ABSTRACT 

Around the world, freshwater habitats are being subjected to increased levels of human 

disturbance results strong indications that inland water ecosystems are suffering the greatest 

negative impact from human activities at present. Importance of biomonitoring and identifying 

areas of riverine biodiversity for long term conservation of the freshwater habitats aims at 

characterising and monitoring the conditions of the aquatic resources. Present study was focused 

on the diversity of macrozoobenthos which are known as ecological indicator. In the present 

investigation 26 taxa of macrozoobenthos were recorded from eight sampling stations chosen on 

Dudhi River which is a tributary of River Narmada in the central zone. On major sharing of 

taxonomic composition arthropods was found dominant (77%) than mollusca (23%), while in the 

composition of functional feeding group predators was found dominant than others and range of 

Shannon diversity index was found between 1.53 to 2.28 indicates alteration in habitat structure. 
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MATERIALS AND METHOD 

Study area 

Dudhi River originates from the hilly ranges of 

Satpura Mountain at 78° 44’ E longitude and 

22° 22’ N latitude near Satalba village of 

Chindwara district, Madhya Pradesh. It flows 

through north westerly to join with River 

Narmada from left side near Umardha village 

of Hoshangabad district, Madhya Pradesh at 

78°
 
26’ E longitude and 22°

 
58’ N latitude 

(Figure- 1). During the present investigation in 

a rapid survey eight sampling locations were 

chosen and from those stations samples of 

macrozoobenthos were collected. 

Geographical location of stations are given in 

Table- 1 which is systematically arranged from 

its origin to confluence with River Narmada 

and shown in Figure- 2. 

Collection of Macrozoobenthos 

During the study, macrozoobenthos were 

collected from sampling stations using 

different gears like D-frame net, Surber 

sampler and Peterson’s Grab Sampler from 

different types of habitat
7,8

.    

Sieving, Storage, Preservation, Sorting and 

Transportation of samples  

The delicate process of sieving was performed 

very carefully in order to avoid any damage to 

the fragile organisms and to ensure that all 

animal present in the sample were collected. In 

order to separate macrofauna, a brass sieve of 

0.5 mm mesh size was used
9
. Organisms were 

picked up using soft brushes and forceps, and 

were stored in screw cap wide mouth reagent 

grade plastic bottles. During the study, 

organisms were placed into most commonly 

used fluid 4% solution of formaldehyde which 

is used as preservative. Specimens were sorted 

on the field and placed in separate containers 

according to the main taxonomic groups. All 

containers were labelled using tags and 

marker, and transported to laboratory for 

further process.     

Identification of Macrozoobenthos  

Once sorted, animals were identified upto their 

lower taxonomic level for this study. This was 

done by using a dissecting stereomicroscope 

and hand lens of 6x zoom to observe the finest 

details of the organisms. Available 

identification keys and monographs were used 

during the study to identify organism upto 

genus or species level
10,11,12,13,14 and 15

.  

Statistical Analysis 

Diversity of macrozoobenthos was statistically 

analysed using Shannon-Wiener’s diversity 

index (H’), Margalef diversity index (d) and 

Pielou evenness index (J’).  

Shannon diversity index (H’) 

H’= -∑ [(ni / N)*(Log N ni / N)] 

H’: Shannon Diversity Index 

ni: Number of individuals belonging to i 

species 

N: Total number of individuals 

LN: Natural Log base N of the number 

Margalef diversity index (d) 

d= (S-1) / Log N (N) 

d: Margalef Diversity Index 

S: Total number of species 

N: Total number of individuals 

LN: Natural Log base N of the number 

Pielou evenness index (J’) 

J’= H’ / H’max 

J’: Pielou evenness index 

H’: The observed value of Shannon index 

H’max: LN(S) 

LN: Natural Log base N of the number 

S: Total number of species 

 

RESULTS AND DISCUSSION 

In the present study 26 taxa of 

macrozoobenthos were recorded from eight 

sampling stations of Dudhi River which 

belongs to phylum Arthropoda and Mollusca 

(Table- 2).  

Phylum mollusca was represented by 2 classes 

i.e. Gastropoda and Bivalvia. Class gastropoda 

was represented by 1 order, 2 families and 4 

genera, whereas class Bivalvia was also 

represented by 1 order, 2 families and 2 

genera. Phylum arthropoda was represented by 

3 classes i.e. insecta, crustacea and arachnida. 

Class insecta was represented by 4 orders, 11 

families and 17 genera, whereas class 

crustacea was represented by 1 order, 1 family 

and 1 genus, whereas class arachnida was 

represented by 2 orders and 2 genera. During 

the study phylum arthropoda was found in 

dominant position with 77% followed by 

phylum mollusca with 23% of total faunal 

assemblage (Figure- 3). Arthropoda was also 

found dominant in Bhagner stream
16

, in 
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Kaliyadeh stream
17

, in Chandni nalla
18

, in 

River Narmada
19

, in Morand River a tributary 

of Ganjal River
7
, near water intake point of 

River Narmada
20

 and in Ganjal River a 

tributary of River Narmada
21

. The variation in 

the share of arthropoda and mollusca was due 

to change in substrate particle size and type 

from headwater to mouth. Land use also 

emerged as most important factor, probably 

because of greater variability than substrate in 

the river as a unit
22

. These factors have been 

also considered important for assemblages in 

South American Plateau rivers
23

. Evidently, 

land use, slope, discharge and substratum were 

the major force structuring the 

macroinvertebrate assemblages
22, 24

. The 

presence of mollusca was observed because of 

favourable environmental conditions 

prevailing in the river including abiotic and 

biotic components such as quality of water, 

presence of calcium content, quality of 

suitable substrate and presence of macrophytic 

vegetation
25

. Mcivor
26

 also discussed the 

potential role of fresh water mussels i.e. 

bivalves as “living bio-filters” due to their key 

participation in removal of suspended 

particulate matter in the river ecosystems. The 

freshwater molluscs play a massive role in 

nature and help in assessment of ecological 

status of the water bodies. Being herbivores, 

they form the lower strata of aquatic trophic 

linkages and perform many other ecological 

activities
25

. In the present study, predators 

were found in dominant position with 54% of 

total composition (Figure- 4) which was 

attributed to the presence of fine sediment and 

gentle flow
27,28,29

. Scrapers were found at 

second position with 23% in total composition. 

Percentage of scrapers increase with the 

increase in algal production (periphyton) 

which appears where the use of fertilisers for 

agriculture leads to cumulative increase in 

nutrient concentrations which favours the 

growth of benthic algae which accounts for the 

abundance of scrapers
30,31

. Filtering collectors 

and gathering collectors contributed 8% and 

8% respectively with normal position. Similar 

observations were observed in the tropical
32,33

 

and subtropical rivers
34, 35, 36

 of the world. 

Minimum percent of shredders i.e. 7% was 

observed during the present study of River 

Narmada while in Ken and Tons river of 

central India (Bundelkhand region) minimum 

presence of shredders was observed
37

. Range 

of Shannon index was observed between 1.53 

and 2.28 (Figure- 5). Minimum range was 

found at station- 2 and maximum was recorded 

at station- 1. Values of Shannon index ranged 

between 0.0 – 5.0, while results are generally 

in 1.5 – 3.5 and it exceeds 4.5 very rarely as 

well as this is sensitive indicator of pollution 

and its value do not fluctuated widely
38

. 

Observation of this index for present study 

indicates moderate pollution with altered 

habitat structure
39

. Similar findings were 

observed in Mouri River of Bangladesh 
[40]

 and 

on four sampling stations of courtallam hills of 

Western Ghats
41

. According to their findings 

all selected stations fall under moderate 

pollution condition. In present study, Margalef 

index range varied from 1.52 to 3.19 (Figure- 

6). Minimum value was observed at station- 4 

and maximum was recorded at station- 1. This 

is a species richness index and is expressed by 

simple ratio between total species and total 

number (or importance value N), proposed by 

Margalef in 1958. Larger the index value the 

more healthy the body of water, but when it 

tend towards 1.0, pollution is thought to 

increase and damage should be suspected. 

Higher diversity index values reflect the 

suitability of habitat for the organism; on the 

other hand the high species diversity has been 

reported to be correlated with longer food 

chain and complex food web of the 

ecosystems and also more stable community
39

. 

This index has no limit value and it shows a 

variation depending upon the number of 

species
38

. Results of this index for present 

study indicates extremely low species richness 

and low abundance with physically distributed 

areas in poor condition of colonization by 

aquatic organism
42

.Values of Pielou evenness 

index was recorded between 0.64 and 0.98 

(Figure- 7). Minimum range was found at 

station- 2, whereas maximum was recorded 

from station- 4. Pielou index play an important 

in species diversity and is derived from 

Shannon index, proposed by Pielou in 1966. 

This index denotes a balance relationship 

between species and its individual richness of 

a sample. It ranged between 0 – 1 which 
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express the absolute distribution of relative 

abundance of species at specific site 
[39]

. Range 

of this index for present study showed 

equitability in the apportionment of 

individuals among the species at all sampling 

stations. Higher values of evenness index 

indicate a low concentration of dominance of 

species diversity at a specific site
43

. 
 

Table 1: Geographic position of sampling stations in Dudhi River 

Dudhi River 

S. No. Sampling Station Longitude Latitude 

1 Singwani 78° 43’ 32” E 22° 32’ 39” N 

2 Khapasani 78° 43’ 43.44” E 22° 38’ 37.13” N 

3 Jamgaon 78° 41’ 11.1” E 22° 39’ 29.6” N 

4 Parav Forest 78° 41’ 11” E 22° 44’ 29.09” N 

5 Murgidhana 78° 38’ 1.9” E 22° 45’ 42.6” N 

6 Junehta 78° 37’ 9.45” E 22° 47’ 38.2” N 

7 Panagar 78° 36’ 11.6” E 22° 50’ 5.29” N 

8 Dudhi Narmada Confluence 78° 34’ 31.8” E 22° 57’ 21.3” N 

 

Table 2: Diversity of macrozoobenthos at sampling stations 

S. No. Taxa 

Sampling Stations at Dudhi River 

Functional 

Feeding Group 

Categorisation 

Station- 

1 

Station- 

2 

Station- 

3 

Station- 

4 

Station- 

5 

Station- 

6 

Station- 

7 

Station- 

8 

Phylum Mollusca                 

Class Gastropoda                 

Order Mesogastropoda                 

1 
Bellamya 

bengalensis 
+ - + - - + + - SC 

2 
Thiara scabra 

(Muller) 
- - - - - + + - SC 

3 Thiara (Melanoides) 

tuberculata 

(Muller) 

+ - - - + - + - SC 

4 
Tarebia lineata 

(Gray) 
+ + - - - - + - SC 

Class Bivalvia                   

Order Trigoinoida                   

5 Parreysia 

(Radiatula) occata 

(Lea) 

+ - + - - - + - FC 

6 Lamellidens 

marginalis 

(Lamarck) 

- - - - - - + - FC 

Phylum Arthropoda                   

Class Insecta                   

Order Odonata                   

7 Gomphus sps. + + + + + + + + PR 

8 Cordulegaster sps. + - + + - - + + PR 

9 Anax sps. + + + + - + + + PR 

10 Enallagma sps.  - + + - + - - - PR 

11 Lestes sps. - - - - + - - + PR 

12 Archilestes sps. - - - - + - - - PR 

Order Hemiptera                   

13 Ranatra sps.  - - - - + - - - PR 

14 Nepa sps.  - + - - - - - - PR 

15 Siagra sps. - + + - - - - - SC 

16 Pelocoris sps. - + - - + - - - PR 

17 Notonecta sps.  + - - - - + - - PR 

Order Ephemeroptera                   

18 Ephemerella sps. - + + + - + + + GC 

19 Caenis sps. - - - - - - - + GC 

Order Coleoptera                   

20 Dytiscus sps. + + + + - - - + PR 

21 Dineutus sps. + + + + - - - + PR 

22 Cybister sps.  - - - - + - - - SC 

23 Berosus sps.  - + + - + - - - SH 

Class Crustacea                   

Order Decapoda                   

24 Palaemonetes sps. + - - - + - - + SH 

Class Arachnida                   

Order Araneae                   

25 Dolomedes sps.  - - - - - - + + PR 

26 Tetragnatha sps.  - - - - - - + + PR 

Total 11 11 11 6 10 6 12 9   
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Fig. 1: Location map of the study are 

 

 
Fig. 2: Sampling stations of the study area 
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Fig. 3: Percent composition of major taxonomic groups 

 

 
Fig. 4: Percent composition of Functional feeding groups 
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Fig. 5: Range of Shannon Diversity Index 

 

 

 
Fig. 6: Range of Margalef Diversity Index 

 

 

Fig. 7: Range of Pielou Evenness Index 

 

CONCLUSION 

According to the baseline information of the 

study it can be concluded that diversity of 

macrozoobenthos was good at some stations 

but introduction of human activities altered 

habitat structure at some places so minimum 

diversity was recorded. Regular monitoring or 

care should be taken otherwise human 

interventions can be altered the ecology of   

Dudhi River in near future. 
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