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Abstract

29 species of aquatic insects have been recorded from a weed infested man made wetland near Tamluk
Station. Hemiptera was numerically the most abundant group comprising 39% of the total aquatic insects
followed by Coleoptera (36%) and Odonata 25%. Hemiptera and Odonata were represented by 10 species
each while Coleopteran was represented by 9 species. Of these only one coleopteran species, Canthydrus
latitabilis was found to be dominant. The water body under investigation was considered moderately
polluted. On the basis of Diversity index, Evenness value and Dominance value indicated the equitability
and heterogeneity of the aquatic system. While Coleopteraand Odonata exhibited a peak in July and May
respectively but no distinct peak could be seen for Hemiptera. Correlation between the abiotic factors and
insect species revealed that abiotic factors had some regulatory effects on aquatic insect population.
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Introduction

Among the fresh water organisms aquatic
entomofauna may comprised more than 95% of all
the species of macro-invertebrates (Ward, 1992) in
some lentic water bodies. There are about 45000
species of insects known to inhabit diverse fresh water
ecosystem (Balaram, 2005) and about 5000 species of
aquatic insects are estimated to inhabit inland
wetlands of India (Subramaniam and
Shivaramakrishnan 2007). Aquatic insects are
involved in nutrient recycling and form an integral
part of natural food web in aquatic ecosystem. These
constitute a dominating group of littoral, benthic and
limnetic biodiversity of the freshwater ecosystem
because of their high abundance, high birth rates,
short generation time, large biomass, high turnover
rates and rapid colonization to habitats (Roy et al.,
1988). These are also considered as model organism
in analysing ecological characteristics of inland
water bodies and thus serve as a reliable bioindicator
of aquatic ecosystem. Both larvae and adult of aquatic
insects prey on various kinds of aquatic organisms
and also offered themselves as food for carnivores
fishes. As such, these are of immense value form the
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point of aquaculture and public health. Some recent
works on agquatic entomofauna of India are those by
Bhattacharyya (2000), Pal et al. (2000), Khan and
Ghosh (2001), Anbalagan et al. (2004), Saha et al.
(2007), Das and Gupta (2010), Hazarika and
Goswami (2010), Sharma and Agarwal (2012),
Barman and Baruah (2013), Jenila and Nair (2013),
Abhijna et al. (2013), Gupta and Narzary (2013),
Samweel and Nazir (2014), Vasantkumar and Roopa
(2014), Choudhury and Gupta (2015) and Susheela
and Radha (2015). Although Pahariet al. (1997, 1999)
and Jana et al. (2009) have studied some taxonomic
and ecological aspects of aquatic insects in West
Midnapore District. So, far no comprehensive work
has been done on the quantitative ecology of the
aquatic insects of Purba Medinipur District.
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Materials and Methods

The present study was conducted in a man-made
perennial pond (Tamluk Station Pond, 22° 17’ 52.56™
N, 87° 55’16.72"" E). The area of ponds is about 2.3
acre with an average depth of about 3.6 meter. This
water body is infested with many aquatic weeds like
Nelumbo nucifera Gaertner, Alterhennthera sessilis Linn.,
Eclipta alba Hassk., Monochoria hastate Solms., Scirpus
articulatus (Linn.), Cyanotis axillaries Roem & Sch.,
Aeschynomene ampera Linn., Hygrorryza aristata Nees.,
Hydrocotyla asiatica Nees., Hydrophylla difformis L.f.,
Utricularia stellaris L.f., Jussiaca repens Linn., Nymphaea
nouchali Burm. f., Marsilea minta Linn., Nymphoides
indica (Linn.), Eichhornia crassipes (Mart.) Solms,
Commelina bengalensis Linn., Hydrilla vercillata Casp.,
Vallisneria spiralis Linn., Charasp., Nitella sp., Salvinia
sp., Learsia sp..

Insects were collected at monthly interval from Jan
2015 to December 2015 between 8.00 am to 10.00 am.
The collections were made by hauling of a dip net
with a mesh sizeof 245 gm Nylobolt PA, (Dukay
Nilobolt Industries Pvt. Ltd., Mumbai, India). The area
of the circular net was 4208 cm?. Samples were taken
from four sites at four corners. Collected insects were
preserved in 70 % ethyl alcohol in specimen bottles
and identified upto the species level. Water quality
parameters viz. pH, temperature, conductivity,
dissolved oxygen and carbon-di-oxide were analysed
following APHA (2005).Community analysis
represence to abundance, relative abundance, general
diversity index (Shannon-Wiener, 1963) and
evenness index (Pielou, 1966), Dominance Diversity
index (Mc-Naughton, 1968)were determined using
the package Ecological Methodology version 6.1
(Krebs, 2002) & Multivariate Statistical Package
(MVSP) version 3.13n

Result and Discussions

During this investigation 29 species of aquatic
insects were recorded (Table 1), belonging to
Hemiptera, Coleoptera, and Odonata. Among these
Hemiptera was numerically the most abundant
comprising 39% of the total insect fauna (Figure 1).
This order was represented by 04 families viz.
Belostomatidae (41%), Corixidae (27%), Nepidae
(23%) and Notonectidae (9%) (Figure 2). Coleopter-
aconstituted of 36% of the total insect population with
2 families Viz.Dytiscidae (90%) and Hydrophilidae
(10%)(Figure 3). Odonatawas 25% of the insects
collected was represented by 4 families viz.
Coenagrionoidae (47%), Libellulidae (25%),

Aeshnidae (21%) and Ptatycnemididae (7%)(Figure
4).Hemiptera, Odonataand Coleoptera were
represented by 10, 10 and 09 species respectively. As
in present study preponderance of Hemiptera in
freshwater lentic system has also been reported in
earlier studies by Bhattacharya (1998) from West
Bengal, Hazarika and Goswami (2010), Das and
Gupta (2010), Guptaand Narzary (2013), Choudhury
and Gupta (2015) and Barman & Baruah (2013) in
Assam and Abhijna et al. (2013) in Vellayani lake in
Kerala. Numerical abundance of Hemiptera over
Coleoptera has also been observed by Khan and
Ghosh (2001) in West Bengal and Johrietal. (2010) in
Uttar Pradesh. Family Dytiscidae was taxonomically
more diverse (7 species) (Table 1) and numerically
more abundant (Figure 3) than Hydrophilidae among
Coleoptera.

The member of the family Dytiscidae prefer weed
infested freshwater bodies as they inhabit leaf of the
submerged macrophytes. The naid of Odonata prefer
macrophyte infested wetland for their better survival.
Hydrophilidae on the contrary is water scavenger
beetles generally occur in shallower regions of the
wetlands and feed mainly on detritus (Khan and
Ghosh, 2001). Findings pertaining relative abundance
(Tablel) revealed that out of 29 species only one
species Canthydrus laetubilis was dominant (11.9%).
Tis species appears to be the good exploiters of
resources in weed infested aquatic ecosystem as
compared to others. Of the remaining species 11 were
subdominant (RA 5% -10%) and 17 were recedent
species (RA 3.2% - 10%).

The diversity index indicated a seasonal trend. It
was lowest in January and increased till June.
Thereafter it progressively decreased till December.
According to Wilhm & Dorris (1966) diversity index
between 01 to 03 indicates a moderately perturbed
condition of the water body. Since the diversity index
in the present study ranged between 1.131 to 1.332,
the water body under investigation may be
considered as moderately polluted. Smith (1997)
suggested that high species diversity indicated that
such community has their resources more finely
distributed among individuals of many species.
Iwaski (1999), however opined that environmental
stability rather than heterogeneity has greater
influence on it. The value of evenness index was
considerably high and ranged from 0.855 to 0.955,
indicating the heterogeneity of the community. In the
present study dominance index was quite low and
varied from month to month without any trend.
Dominance index increases with the increase in the
harshness of environment and decreases with the
vegetational development (McNaughton and Wolf,
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1970). This finding suggests that the waterbody
exhibited a relatively equitable environment. While
Coleoptera and Odonata exhibited a unimodal
pattern of temporal variation with a peak in July and
May respectively no such trend could be seen for
Hemiptera (Figure 5).

Correlation between aquatic insect population are
shown in Table 3. Inthe present study Laccophilus anticatus
(Coleoptera) and Diplonychus rusticus (Hemiptera)
had a significant positive correlation with pH.Jenila
and Nair (2013) also observed a similar relationship
of pH with Diplonychus indicus and Ranatra filiformis.
Water temperature had a significant positive
correlation with Ischnura verticalis, Ranatra varipes and
Urothemis signata. Jenila and Nair (2013) found that
change in water temperature had a profound

influence on the population of aquatic insect. Inthe
present study two odonate species Anax imperator and
Aeshna fabricius and ahemipteran species Ranatra
varipes showed significant negative correlation with
D.O..Thirumalai and Raghunathan (1988) however,
opined that D.O. had no impact on aquatic insect
population. Anisops bouvieri showed a negative
correlation with conductivity while Aeshna fabricius
had a positive correlation with it. Hydrovatus
bonvoluri, Sternolophus rufipes and Brachydiplax
chalybea exhibited positive correlation with salinity
where as Hydrocoptus subvittulus, Laccophilus anticatus,
Helochares anchoralis and Diplonychus rusticus showed
negative correlation with salinity. Thus it is seen that
influence of abiotic factors varies from species to
species.

Table 1: Relative Abundance and dominance status of insect species

Order- Coleoptera Abundance Relative abundance Dominance status
(RA)%
Family — Dytiscidae
Canthydrus laetabilis (Walker, 1858) 114 11.92 Dominant
Canthydru sluctuosus (Aube, 1838) 65 6.80 Sub Dominant
Hydrocoptus subvittulus (Motschulsky, 1859) 46 4.81 Sub Dominant
Laccophilu spurvulus (Aube, 1838) 34 3.56 Sub Dominant
Laccophilus anticatus (Sharp, 1890) 13 1.36 Recedent
Hydrovatus bonvoluri (Sharp) 22 2.30 Recedent
Cybester tripunctatus (Sharp, 1882) 11 1.15 Recedent
Family -Hydrophilidae
Helochares anchoralis (Sharp, 1890) 21 2.20 Recedent
Sternolophus rufipes (Fabricius ,1792) 13 1.36 Recedent
Order- Odonata
Family -Coenagrionoidae
Ischnura verticalis (Say, 1839) 29 3.03 Sub Dominant
Pseudogrion rubriceps (Selys, 1876) 37 3.87 Sub Dominant
Enallagma parvum (Selys, 1876) 18 1.88 Recedent
Pseudogrion microcephalum (Rambur, 1842) 28 2.93 Recedent
Family -Ptatycnemididae
Coperam arginipes (Rambur, 1842) 18 1.88 Recedent
Family —Aeshnidae
Anax imperator (Leach, 1815) 25 2.62 Recedent
Aeshna fabricius (Syst, 1775) 25 2.62 Recedent
Family —Libellulidae
Brachydiplax chalybea (Brauer, 1868) 24 2.51 Recedent
Urothemis signata (Rambur, 1842) 20 2.09 Recedent
crocothemis servilia (Drury, 1773) 17 1.78 Recedent
Order - Hemiptera
Family - Nepidae
Laccotrephes ruber (Linnaeus, 1764) 24 2.51 Recedent
Laccotrephes maculates (Fabricius, 1775) 16 1.67 Recedent
Ranatra filiformis (Fabricius, 1790) 32 3.35 Sub Dominant
Ranatra varipes (Stal, 1861) 13 1.36 Recedent
Family - Belostomatidae
Diplonychus annulatam (Fabricius, 1803) 88 9.21 Sub Dominant
Diplonychus rusticus (Fabricius, 1794) 43 4.50 Sub Dominant
athocerus indicus (Lepeletier and Serville, 1825) 22 2.30 Recedent
Family - Notonectidae
Anisops bouvieri (Kirkaldy) 35 3.66 Sub Dominant
Family-Corixidae
Micronectascutellaris (Dist) 36 3.77 Sub Dominant
Plea liturata (Fieber) 67 7.01 Sub Dominant

R.A.<1=Subrecedent, 1.1-3.1 =Recedent, 3.2-10% Subdominant, 10.1-31.6 = Dominant &>31.7% = Eudominant (Engelmann, 1973)
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Table 2: SpeciesDiversity, Evenness and Dominance Index of the insect community

Months Shannon-Weiner Diversity Index (H') Evenness index (e) Dominance Index (d)
Jan 1.131 0.855 354
Feb 1.154 0.887 345
Mar 1.234 0.906 29.5
Apr 1.260 0.901 274
May 1.303 0.957 15.7
Jun 1.332 0.953 15.2
July 1.235 0.895 274
Aug 1.237 0.908 23.1
Sep 1.255 0.935 17.9
Oct 1.274 0.952 17.1
Nov 1.2 0.894 247
Dec 1.173 0.917 254

Table 3: Correlation coefficient between insect species and abiotic factors

pH Temp (°c) D.O(ppm) Cond (ms) Sal (ppt)

Hydrocoptus subvittulus 0.25 0.18 -0.27 0.16 -0.63*

Laccophilus anticatus 0.60* 0.29 -0.27 0.34 -0.75%*
Hydrovatus bonvoluri 0.00 -0.03 0.12 0.03 0.60*
Holochares anchoralis 0.13 0.10 0.04 0.44 -0.60*
Sternolophus rufipes 0.08 0.09 -0.14 -0.03 0.63*
Ischnura verticalis 0.28 0.80** -0.21 -0.34 -0.07
Anax imperator -0.03 0.29 -0.74** 0.47 0.10
Aeshna fabricius 0.02 0.17 -0.73** 0.59* 0.06
Brachydiplax chalybea -0.40 -0.17 0.08 0.22 0.60*
Urothemis signata 0.51 0.68* -0.55 0.09 -0.31
Ranatra varipes 0.26 0.63* -0.63* 0.22 -0.17
Diplonychus rusticus 0.81** 0.05 -0.05 0.23 -0.68*
Anisops bouvieri 0.33 0.55 -0.31 -0.59* 0.17

* = p<0.05, ** p<0.01 Coleoptera

Aquatic insects

36%
36% |

m Dystiscidae  m Hydrophylidae

Fig. 3: Relative abundance of families of order Coleoptera
m Coloeoptera mOdonata m Hemiptera Odonata

Fig. 1: Relative abundance of orders of insect fauna
Hemiptera

m Coenagrionidae ~ m Etatycnemididae ~ m Aeshnidae = Libellulidae
mNepidae = Belostomatidae m Notonectidae = Corixidae

Fig. 2: Relative abundance of families of order Hemiptera Fig. 4: Relative abundance of families of order Odonata
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