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Abstract

The present study on aquatic insect diversity reveals presence of 14 families and 15 genus of aquatic insect
community in different seasons in a lotic ecosystem of Guwabhati City, Assam. Order Diptera with 4 families was
numerically the most abundant group constituting 49% of the total aquatic insects. The Baetis sp. belonging to
order Ephemeroptera and Neuroplecsis larva of order Trichoptera were recorded during the investigation. The
highest population of aquatic insect was recorded during the winter season followed by pre-monsoon and post-
monsoon season. The lowest and highest numbers of insects were recorded in the month of July and February
respectively. The study revealed the presence of two dominant and six subdominant genus in the river ecosystem.
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1. Introduction

Wetlands generally herbour large number of
diverse biological components including aquatic
insects which constitute about less than one
percent of all biological species (Pennak, 1978).
Freshwater habitats from puddles to rivers to
lakes covering both lentic and lotic habitats can
be home to various species of aquatic insects. All
over the world about 45000 species of insects are
known to inhabit diverse freshwater ecosystem
(Balaram, 2005). Aquatic insects spend at least
some stage of their lives under water and most of
them are found in the littoral zone consisting
shallow, near shore water where the light reaches
the bottom. Aquatic insects are important for
several reasons, they assist in nutrient cycle,
pollination of plants, dispersal of seeds, provide
major food source for other taxa etc. In recent
times aquatic insects are used as biological tool
and also often used to determine the water quality
based on type and number of species present,
because pollution status of water bodies are
expressed in biological and physiochemical
parameters (Lenat et al., 1980)
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Insects with their abundance and diversity
dominate freshwater ecosystem but limited number
of studies have been carried out on the ecological
aspects of aquatic entomofauna (Jana et al.,
2009). Some recent works are carried out by
Sharma and Rai (1991), Sivaramkrishnan et al.,
(1995, 1996, 2000), Thirumalai (1999), Martin et
al., (2000), Anbalagan et al., (2004), Subramanian
and Sivaramakrishnan (2005), Anbalagan and
Dinakaran (2006), Dinakaran and Anbalagan
(2007), Das and Gupta (2010), Chetri et al.,
(1997), Saikia (2005), Kalita (2008) and Hazarika
and Goswami (2010). So far no work has been
reported on the diversity of aquatic insects in lotic
ecosystem of Guwahati City.

2. Materials and Method
2.1. Study area

Guwabhati city is located at the intersection of
91°34' E - 91°51" E longitude and 26°5' N - 26°12"
N latitude. Bahini River (about 14-16 Km) located
in the south east corner of Guwahati city. This
streams originating from the hills of Meghalaya,
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which becomes the river Basistha and Bahini/
Bharalu flowing by southern part of the city.

2.2. Collection of insect fauna

Agquatic insects (both floating and swimming
insects) were collected by circular nets made of
finely meshed polyester mosquito curtain cloths
from the studied habitat at monthly interval from
May, 2010 to April, 2011between 8 A.M to 10
A.M. Samples were taken from three sites of the
river viz. A, B and C. The insects were collected
at a depth of less than 1 meter with the help of
hand net and collected insects were preserved at
70% alcohol with few drops of glycerin for
further studies in laboratory.

Insects were identified up to the genus level
with the help of either a dissecting microscope or
a compound microscope. ldentification of a
number of insect samples was done following
Aquatic insect taxonomic keys suggested by
Needham and Needham (1966), Pennak (1978),
Pillai (1986), Croft (1986), Thirumalai (2007) and
Subramanian and Sivaramakrishnan (2007).
Dominance status of various species was
described on the basis of relative abundance
following Engelmaan’s scale (Engelmann, 1973).
Species diversity index (H') was estimated
following Shannon and Wiener (1963).

3. Result and Discussion

The present study recorded 15 genera and 14
families of aquatic insects (Table-1).These belong
to 6 orders-Diptera, Coleoptera, Hemiptera,
Odonata, Ephemeroptera and Trichoptera. With
maximum number of families and genus, Diptera
was the most common group quantitatively
representing 49% of the total aquatic insects in
this lotic ecosystem. Coleoptera and Hemiptera
were represented by 23% and 22% of the total
aquatic insects respectively (Fig. 3). Hemiptera
was represented by 3 families viz., Valiidae,
Pleidae and Nepidae constituting 45%, 37% and
18% respectively (Fig. 6). Valiidae was numerically
the most common family of Hemiptera. Diptera
was represented by 4 families viz., Culicidae,
Chironomidae, Ephydridae and Cerapogonidae
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constituting 66%, 27%, 3% and 4% of this order
respectively (Fig. 4). Diptera was dominated by
family Culicidae (66%). Coleopteran comprised
of Gyrinidae and Hydrophilidae family constituting
of 37% and 63% respectively (Fig.5). The
Hydrophilidae family are water scavenger beetles
and generally occur in shallow regions and in
slow moving water and feed mainly on detritus,
algae and decaying vegetative matter (Khan and
Ghosh, 2001). The Hydrophilus sp. mainly feed
on mosquito larvae. The highest population of
aquatic insects was recorded in winter followed
by pre-monsoon and post-monsoon (Fig. 1). The
monthly variation of abundance of aquatic insects
in the river is shown in Fig. 2. Out of 15 genus,
only two genus of Diptera, Culex and Chironomus
were dominant. Application of Engelmaan’s scale
showed six subdominant species viz., Microvelia
sp., Plea liturata, Laccotrephes sp., Dineutus sp.,
Hydrophilus sp., Tropisternus sp., four recedent
species viz., Sympetrum sp., Somatochlora sp.,
Hydprellia sp.and Culicoids sp. and three sub-
recedent species viz., Anax sp., Baetis sp. and
Neuroplecsis larva .

The aquatic insect population and abundance
are presented in Table 3. The diverse population
with dominant species of Diptera taxa was
recorded in the lower stretch (C) but recorded
very less in the upper stretch (A). Species of
Ephemeroptera taxa was only recorded in upper
stretch (A) and species of Coleoptera was only
recorded in the lower stretch (C).

Similar study on aquatic insects by Gupta
and Paliwal (2010) in Yamuna River at Firozabad
district revealed presence of 22 species belonging
to 4 different orders of insects. Sharma and
Chowdhary (2011) reported 13 species belonging
to 4 different orders in central Himalayan River,
Tawi (J & K). They recorded single species of
Hemiptera.

In the present study it was found that
Dipteran species were mostly represented by
larvae of mosquitoes and chironomid larvae and
these were dominant at the lower stretch (C) of
the river in the winter season. Presence of these
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aquatic insects indicated the presence of pollutants
and macrophytes in the river.

Number of aquatic insects and their diversity
were low during monsoon season primarily
because of water dynamics which did not allow
the insects to grow and propagate in spite of
nutrient input to the river from catchment areas.
Contrary to this, in winter, though nutrient input
from surrounding areas were reduced but water
stagnancy resulted appropriate utilization of
available nutrient followed by growth and
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reproduction thereby increasing in number and
diversity of aquatic insect population (Table-3).

In the present study, diversity analysis
showed higher species diversity (more than 1.5)
indicating finely distributed individuals of the
different species. This agreed the observation of
Smith (1977). Higher species diversity in the
present study was an indication of less environ-
mental stress and stable environmental condition.
Similar opinion was also put forwarded by Mason
(1981) and lwasaki (1999).

Table -1 : Aquatic insects of Bahini River in Guwahati City and Dominance status of different species.

Taxa Number Relative abundance (RA) % Status
Order - Hemiptera
Family - Veliidae
Microvelia sp. 67 10.06 Subdominant
Family - Pleidae
Plea liturata 54 8.10 Subdominant
Family - Nepidae
Laccotrephes sp. 27 4.05 Subdominant
Order - Odonata
Family - Libellulidae
Sympetrum sp. 11 1.65 Recedent
Family - Corduliidae
Somatochlora sp. 9 1.35 Recedent
Family - Aeshnidae
Anax sp. 7 1.05 Subrecedent
Order - Diptera
Family - Culicidae
Culex sp. 211 31.68 Dominant
Family - Chironomidae
Chironomus sp. 87 13.06 Dominant
Family - Ephydridae
Hydrellia sp. 11 1.65 Recedent
Family - Cerapogonidae
Culicoids sp. 13 1.95 Recedent
Order - Coleoptera
Family - Gyrinidae
Dineutus sp. 57 8.55 Subdominant
Family - Hydrophilidae
Hydrophilus sp. 67 10.06 Subdominant
Tropisternus sp. 31 4.65 Subdominant
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Order - Ephemeroptera
Family - Baetidae
Baetis sp. 7 1.05 Subrecedent

Order - Trichoptera
Family - Polycentropodidae
Neuroplecsis larva 7 1.05 Subrecedent

RA<1=Subdominant; 1.1-3.1 = Recedent; 3.2-10% = Subdominant; 10.1-31.6 = Dominant

Table - 2 : Monthly variation in number of individuals and species diversity of aquatic insects in Bahini
River of Guwahati City

May June July Aug Sep Oct Nov Dec Jan Feb Mar Apr

Number of 57 33 25 37 39 47 52 67 87 93 77 52
individuals

Number of 10 8 7 9 14 11 9 11 9 13 7 8
species

Species Diversity 2.2 198 188 212 253 227 212 225 214 248 191 201
(H)

Table - 3 : Aquatic insects abundance in three different sampling sites of Bahini River.

Sampling Sites Upper Stretch (A) Middle Stretch (B) Lower stretch (C)
Taxa Pre Abu Pre Abu Pre Abu
Hemiptera - - + B + A
Odonata + A + A - -
Diptera + A + B + D
Coleoptera - - - - + C
Ephemeroptera + A - - - -
Trichoptera + A + A - -

Pre = Present, Abu = Abundance

Abundancy Classes : (No/m?)

A = Scarce (2 - 11 individuals); B = Common (12- 51 individuals);

C = More than common (52- 100 individuals); D = Dominant (101-1000 individuals)
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Fig- 1 : Seasonal variation of aguatic insects population (%)
in Bahini River of Guwahati city
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Months

Fig- 2 : Monthly variation in abundance of aquatic insects in Bahini River
of Guwahati City
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Fig - 3 : Relative abundance of the orders of
aquatic insects in Bahini River of Guwahati City.

Fig- 4 : Relative abundance of the families of
order Diptera in Bahini River of Guwahati City.
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