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Geographical zone-wise biodiversity study of different species is paramount 

important to monitor and conserve the species diversity in an ecosystem. The 

objective of present study was to make a diversity database of macrophyte associated 

aquatic insects in Paschim Medinipur, West Bengal, India.  The aquatic insects were 

collected from aquatic macrophytes, Ipomoea aquatica, Nelumbo nucifera and Pistia 

stratioites grown in 6 water bodies of Garbeta II block, Paschim Medinipur, West Bengal, 

India. The results revealed that occurrences of 7 orders (Coleoptera, Hemiptera, Odonata, 

Diptera, Ephemenoptera, Trichoptera and Lepidoptera) in Ipomoea aquatica with maximum 

abundance of 4 hemipteran families (Gerridae, Notonectidae, Nepidae and Corixidae). The 

present biodiversity study of aquatic insects indicates that hemiptera especially prefer 

floating macrophyte as a favourable habitat and therefore higher species diversity therein. 

Further study is needed considering other aquatic macrophytes in this concern to develop a 

valid species specific database essential for biodiversity conservation in the rapidly 

changing present environment. 

 

 

1. Introduction 
 

Biodiversity is the index of environmental health. Higher 

biodiversity enhances environmental cleanliness whereas, 

loss of biodiversity indicates environmental pollution 

threatening rapidly species extinction in near future. In 

freshwater ecosystem, macrophytes play a crucial role in 

ecosystem functioning by providing microhabitat, shelter, 

breeding ground and food for aquatic fauna. It influences 

diversity, abundance and population patterns of aquatic 

invertebrates and vertebrates by providing suitable ecological 

niche (McAbendroth et al. 2005; Thomaz and Cunha 2010). 

Macrophyte enhances species richness in aquatic habitat 

(Williams et al. 2008). 

Many species of aquatic insects are highly susceptible to 

pollution or habitat alteration. Aquatic hemipterans are 

particularly suitable as bioindicators (Barman and Gupta 

2015). Changes in the physicochemical properties of water 

can adversely affect the diversity, distribution and 

composition of aquatic insects (Moog and Chovanec 2000). 

Odonate larvae inhabit well oxygenated and non-polluted 

freshwater. Chironomid larvae (Diptera), mayfly naiads 

(Ephemeroptera) and caddisfly larvae (Trichoptera) are 

preferable food source for fish.  Trichopterans feed on debris 

and clean freshwater ecosystem. Hemipterans are the 

primary food for many fish.  Aquatic Hemiptera including 

families Belostomatidae and Nepidae are effective predators 

of fresh water snails and mosquito larvae (Ohba and 

Nakasuji 2006). Hemipterans are associated with floating 

macrophytes and they are diversified with growth of 

macrophytes (Choudhary and Ahi 2015). 

In India, approximately 5000 species from 12 orders are 

freshwater insects (Subhramanian and Sivaramakrishan 

2007) with higher species richness in lentic habitat than lotic 

(Dijkstra et al. 2014). Aquatic beetles (Coleoptera) are the 

most diverse group of color, form and life pattern and are 

distributed to nearly 30 families. Family Dytiscidae generally 

inhabits leaf of bottom macrophytes and family 

Hydrophylidae generally occurs in emergent macrophytes 

(Khan and Ghosh 2001). Flies (Diptera) are the most 
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abundant in inland waters.  Aquatic insects such as 

dragonflies and damselflies (Odonata) are very colourful and 

prominent of the wetlands. Dragonflies (Odonata) and 

mayflies (Ephemeroptera) are the most primitive insects. The 

population density and diversity of Ephemeropterans are low 

due to habitat degradation by pollution (Choudhary and Ahi 

2015).  

In Joysagar tank (Assam), Hemiptera contributed 46%, 

Odonata- 21%, Ephemenoptera- 15%, Diptera – 9% and 

Coleoptera - 9% during April – September, 2012 (Baruah and 

Hazarika, 2018). In Surha Tal (Balia, U.P.), Coleoptera, 

Hemiptera, Odonata and Diptera were observed to inhabit 

during April, 2006 – March, 2008 (Sharma and Agarwal, 

2012). Ephemeroptera, Plecoptera and Tricoptera were highly 

abundant in two freshwater streams (Kurangani and 

Valiparai) in Tamilnadu (Kubendran and Ramesh 2016).  

Insect diversity was represented by Odonata Corixidae (54%), 

Hemiptera (24%) and Coleopteran (22%) only in a pond of 

Midnapore town wherein Hemiptera included 5 families with 

most dominating Nepidae (64%) showing contaminated 

environment (Jana et al. 2009). In Tripura, the vegetation rich 

Maharaja Bir Bikram College Lake and vegetation poor 

Laxminarayan Bari Lake were occupied by Hemiptera 

(32.26%), Odonata (32.25%), Coleoptera (25.81%) and 

Diptera (9.68%) indicating less pollution (Majumder et al. 

2013).  

Rapid industrialization, urbanization and modernization 

are the major issues for drastic change of the global climate, 

which significantly affecting the lithosphere, hydrosphere and 

atmosphere. Consequently, it poses an alarming threat to the 

whole biodiversity on earth. Therefore, geographical zone-

wise biodiversity study of different species is paramount 

important to monitor and conserve the species diversity in an 

ecosystem. In this view points, the present study is also 

devoted to biodiversity study of aquatic insects in Garbeta 

block II, Paschim Medinipur, West Bengal, India. Garbeta 

block II belonging many agricultural lands and irrigating 

canals, fish reservoirs and fish culture ponds is presumed to 

enrich with diversified aquatic invertebrates. However, the 

present study has been undertaken to develop a data base on 

macrophyte associated aquatic insects in Paschim Medinipur 

district and to provide information for further study. 

 

2. Materials and methods 
 

The present study is conducted in 6 selected water bodies 

viz., 2 ponds (Dey and Pal ponds), irrigation canal (Baribot), 

reservoir (Kalabati chek dam), swamp (Purono dihi) and 

Rajar bandh of Garhbeta block II  (22.8631° N, 87.3538° E) 

in Paschim Medinipur district (Fig. 1). Macrophyte 

associated insects are collected at monthly interval from 

March 2017 to October 2017 between 8.00 a.m. to 10.00 

a.m. Collections are made by hauling a dip net with a 

Nylobolt mesh size of 245 μm. In each study site, 4 

samplings were done during each sampling occasion. 3 

common species of macrophytes viz., Ipomoea aquatica, 

Pistia stratioites and Nelumbo nucifera are selected for the 

purpose of study. Insects were collected by quickly and 

thoroughly washing of macrophytes and filtering the wash 

through a sieve of 0.5 mm mesh (Parsons and Matthews, 

1995). Insects thus collected are preserved in 4% 

formaldehyde for further identification. Macrophytes are 

identified following Thirumalai (1999), Bhunia and Mondal 

(2009) and Das (2013) and insects are identified following 

Khan and Ghosh (2001). Species diversity index for 

Hemiptera is estimated following Shannon Index equation 

(1948) using PAST. 

 

Ħ = - ∑ Pi log Pi 

Ħ – Shannon Index, Pi – Proportion of individuals belonging 

to ith species 
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Fig. 1 Map of investigated 

Garhbeta block II, Paschim 

Medinipur, West Bengal, 

India 



Biodiversity of aquatic insects     Pahari et al. 

 

In
t 

J
 E

n
v

 T
ec

h
 S

c
i 

  
- 

w
w

w
.j

o
u

rn
a

li
je

ts
.o

rg
 

Table 1.  Abundance of insect orders in different aquatic macrophytes. Data presented as arithmetic mean of 24 samples with 

standard error of mean (  

 

Insect order Ipomoea aquatica 

Forsskal 

Nelumbo nucifera 

(Gaertner) 

Pistia stratioites L. 

Coleoptera  11.25 ± 0.85 1.5 ± 0.28 12.75 ± 1.10 

Hemiptera   29.75 ± 1.49 4.25 ± 0.75 4 ± 1.08 

Odonata   13.5 ± 0.95 13.5 ± 0.86 17.75 ± 1.31 

Diptera   17.6 ± 1.73 9.75 ± 0.85 7 ± 0.70 

Ephemeroptera   9.25 ± 0.85 24.25 ± 1.37 00 

Trichoptera   4 ± 1.29 00 00 

Lepidoptera   1.25 ± 0.25 1.75 ± 0.47 00 

Total abundance 86.6 55 41.5 

 

 

3. Results and discussion  
 
The study reveals that Ipomoea aquatica harbours 7 orders, 

Nelumbo nucifera 6 orders and Pistia stratioites 4 orders of 

insects (Table -1). Trichoptera is found only in I. aquatica. 

Ephemeroptera and Lepidoptera were associated with I. 

aquatica and N. nucifera. Remaining 4 orders viz., 

Hemiptera, Coleoptera, Diptera and Odonata are found in all 

the 3 species of macrophytes under consideration. Hemiptera 

is the most numerically abundant order in I. aquatica 

followed by Diptera and Odonata in that sequence. In P. 

stratioites ,Odonata is the most abundant order followed by 

Coleoptera and Diptera. In N. nucifera, Ephemeroptera is the 

most abundant order followed by Odonata and Diptera.  

Figure 2, reveals that in I. aquatica hemiptera is the 

most common order of insect (RA=32.69%) followed by 

Diptera (RA=24.19%). In contrast to this, in N. nucifera, 

Ephemeroptra is the most common group (RA=44.09%) 

followed by Odonata (RA=24.56%). In P. stratioites Odonata 

is the most common group (RA=42.78%) followed by 

Coleoptera (RA=30.72%).  

Order Hemiptera is represented by 5 families viz., 

Gerridae, Belostomatidae, Notonectidae, Nepidae, Corixidae 

with 11 species (Table-2). Species composition and 

abundance however, vary with the species of macrophytes. I. 

aquatica is associated with 9 species of Hemiptera whereas 

N. nucifera and P. stratioites are associated with 3 and 2 

species respectively. Micronecta merope is the most 

abundant species in I. aquatica and P. stratioites while 

Diplonychus rusticus is the most abundant species in N. 

nucifera. Thus, it is seen that density and diversity of insects 

vary with the plant species. In the present study, I. aquatica 

is found to be the most favoured macrophyte by insects 

particularly Hemiptera which is rather rare in remaining two 

species of macrophytes. Species diversity index is maximum 

in I. aquatica (2.12) and least in P. stratioites (0.35). As 

such, it appears that different insect orders have different 

preferences for different species of macrophytes due to 

different food sources, substrates for refuge against predators 

and place for egg laying (Kovalenko et al. 2010; Kovalenko 

and Dibble 2011). In doing so they avoid potential 

competition. Preponderance of Hemiptera in I. aquatica has 

also been observed by Cheruvelil et al. (2000). Jana et al. 

(2006) have also shown that different phytophagus insect 

orders have different floral preferences for their survival. 

Gupta (1976) and Maitland (1990) also observed that 

macrophytes provided excellent diverse niche for larvae and 

adults of aquatic insects. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Fig. 2 Relative abundance of 

insect orders in different 

aquatic macrophytes 
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Table 2. Abundance of hemipteran species in different aquatic macrophytes. Data presented as arithmetic mean of 24 samples 

with standard error of mean ( . 

 

Family Species 
Ipomoea aquatic 

Forsskal 

Nelumbo nucifera 

Gaertner 

Pistia stratioites 

L. 

Gerridae 

Limnogonus nitidus (Mayr)  5.4 ± 0.50 00 00 

Gerris lacustris (Linnaeus)  4.4 ± 1.02 00 
00 

 

Belostomatidae 

Lethocerus indicus (Lepeletier & 

Serville)  
00 1.6 ± 0.4 00 

Diplonychus rusticus (Fabricius)  00 2.8 ± 0.66 

 

2.2 ± 0.37 

 

Notonectidae Anisops breddini Kirkaldy  5.4 ± 0.50 00 
00 

 

Nepidae 

Ranatra filiformis Fabricius  5.8 ± 0.58 00 00 

Ranatra elongata Fabricius  4 ± 0.44 00 
00 

 

Laccotrephes ruber (Linnaeus)  5.8 ± 0.37 00 
00 

 

Corixidae 

Micronecta merope Distant  12.4 ± 0.67 00 4.2 ± 0.86 

Micronecta proba Distant  7.8 ± 0.48 2 ± 0.31 
00 

 

Corixa hieroglyphica Dufour  11.4 ± 0.81 00 
00 

 

Shannon-Wiener  

Diversity Index 
2.12 1.07 

0.35 

 

 

 

4. Conclusion 
 

The aquatic insects in Garbeta block II, Paschim Medinipur, 

West Bengal, India are diversified with Coleoptera, 

Hemiptera, Odonata, Diptera, Ephemenoptera, Tricoptera and 

Lepideptera in association with floating (Ipomoea aquatica 

Forsskal, Pistia stratioites L.) and emergent (Nelumbo 

nucifera (Gaertner)) macrophytes. Hemiptera prefers I. 

aquatica, Ephemenoptera N. nucifera and Odonata P. 

stratioites indicating abundance specificity. Floating 

macrophytes like, I. aquatica provide habitat for all 7 orders. 

In Ipomea, Hemiptera flourishes with 4 families (Gerridae, 

Notonectidae, Nepidae and Corixidae) and Corixidae is 

abundant among the observed aquatic insects. Further study is 

needed considering other aquatic macrophytes in this concern 

to develop a valid species specific database essential for 

biodiversity conservation in the rapidly changing present 

environment. 
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