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Abstract

Damselfly nymphs of three size groups by length viz., 6±1mm, 12±1 mm and 18± 1 mm were
tested for their predation over different developmental stages of mosquito, Aedes aegypti. The predator’s
consumption over I, II, III and IV instar stages and pupae of the mosquito was remarkable. However, the
predators, irrespective of the size, preferred young prey larvae rather than the mature ones. The
consumption rate was in relation to the size of predators i.e., 6±1 mm and18±1mm, respectively. Also,
density of prey proportionately influenced the rate of predation. Percent success rate of the predator
over prey was 25.1,42.8 and72.6 relative to the size groups, respectively. Nymph consumed less
number of prey compared to that of 12mm and 18 mm, respectively.
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Introduction

Arthropods
of
orders
Hemiptera,
Heterptera, Coleoptera and Odonata have been
reported as predators of mosquitoes (Lundkvist
et al., 2003; Aditya et al., 2004; Blaustein et al.,
2005; Shaalan et al., 2007; Chandra et al., 2008;
Sankaralingam and Venkatesan, 1989; Culler and
Lamp, 2009). It has been stated that in ponds,
and temporary pools these predators play a
role in regulation of dipteran populations,
particularly mosquitoes and chironomids. The
aim of the present study is to find out predatory
efficiency of Nymphal Damselfly, Pyrrhosoma
nymphula (Insecta : Odonata : Zygoptera) found
in Kerala region on the aquatic stages of
mosquitoes, Aedes aegypti.
Materials and methods

Nymphal Damselfly were collected from
the lake near Cherpulachery in Palakkad district

using hand nylon 1 mm mesh net with a metal
handle of one meter length according to the
methods for insect sampling described by
Murdoch et al. (1984) and Fischer et al. (2000).
They were brought to the laboratory in plastic
containers/buckets along with some amount
of debris and water of the lake concerned.
The aquatic predators of three size groups
by length viz. 6±1 mm, 12±1 mm and 18±1 mm
were selected and maintained in containers
under laboratory conditions providing mosquito
larvae ad libitum as food. Mosquito larvae at
different stages of development viz., I, II, III, IV
instars and pupae were supplied as prey were
reared separately under laboratory conditions
as described by Kumar and Rai (1991) and Lyimo
et al. (1992).

Experiment was conducted to determine
predatory efficiency i.e. consumption rate of
predators, over different aquatic stages of
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mosquitoes (I, II, III, IV instar larvae and pupae),
adopting the methods described by Scott and
Murdoch (1984). Three individuals of the
predator of any one of the size groups (6±1 mm,
12±1 mm and 18±1 mm) were kept starved
for 24 hours in separate plastic containers of
1 lit volume filled with 750 ml of unchlorinated
tap water, as one per container and supplied 50
mosquito larvae, at a particular stage of development, each. Twenty four hour later, number of live
prey available in each of the experimental
containers and the larvae found full bodied but
dead were also recorded. From this record, the
mean number of larvae consumed per predator in
24 hours and percentage of consumption by each
size group of predator over different instar stages
of mosquito larvae (I/ II/ III/ IV instar/ pupae)
was calculated.

Attack rate and success rate were
determined according to Scott and Murdoch
(1983). One individual of the predator type
12±1mm, was placed in a glass container 500 ml
of water and 50 larvae (IV instar) of Aedes
mosquitoes. The number of attempts made by
the capture the prey was counted directly for 2
hours as well as number of prey remained
unconsumed at the end of 2 hours was recorded.
The experiment was replicated 5 times. From the
data obtained, success rate was calculated by
dividing the value of killed by the number attacked
and expressed in percent.
Results

The mean consumption rate per predator
at 6+1 mm size towards the larvae at I ,II,III, IV
instar stages and pupae was 49.4, 41.6, 31.8, 20.8
and 6.4 for 24 hours, and the consumption rate of
12±1 mm and 18±1 mm predators was 72.4,
60.8, 50.2, 40 and 14.2, as well as 80, 71.8, 62,
51.8 and 20.2, respectively. A gradual decrease
was observed in the consumption rate of the
predator with the age of prey. In general, young
larvae were preferred in large numbers compared

to the older ones. The efficiency of the predator on
the mosquito larvae was also analyzed in terms of
Clearance rate (CR) i.e., the overall capacity of the
predator to predate on the prey larvae. The values
of CR also confirmed that the predator capture
and consume more number of immature larvae
than mature ones Table – 1.

The predators of smaller size group
consumed relatively less number of prey larvae
irrespective of the instar stages compared to those
of larger size groups. For instance, the consumption
rate of 6 mm damselfly nymph against mosquito
larvae at II instar stage was 41.6 per 24 hours,
whereas that of 12 mm and 18 mm predators was
60.8 and 71.8 per 24 hours, respectively.
The predator consumed an average of
45.6 mosquito larvae out of 150 offered. The
consumption rate was 51.6 when the predator
was supplied with 200 larvae and it was 60.2 out
of 250 prey. The difference in consumption of the
predator when provided with 200 and 250
mosquito larvae compared to that of 150 was 6.0
and 14.6, respectively. Thus, it indicated the fact
that higher density of prey enhanced predation
rate i.e., availability of more prey supported rapid
consumption (Table - 2).
The mean number of mosquito larvae
attacked by the predators of 6, 12 and 18 mm size
groups in 2 hours was 44.4, 55.8 and 48.2, out of
which the number consumed was 11.2. 23.8 and
34.8, respectively. Accordingly, success rate was
computed as 0.251, 0.428 and 0.726 and in per
cent 25.1, 42.8 and 72.6 of the prey attacked was
successfully devoured by the predator (Table 3).
Discussion

The present observation on the predatory
efficiency of nymphal Damselfly, Pyrrhosoma sp.
over the different developmental stages of the
mosquito, Ae. aegypti conspicuously indicated
that individuals of nymphal Damselfly are efficient
predators of the mosquito larvae. The clearance
rate, a statistical parameter of the predator’s
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Table - 1. Cumulative data of consumption rate /24 hours of nymphal damselfly of 6±1 mm,
12±1 mm and 18±1 mm size over different instar larvae of mosquito, Aedes aegypti.
Instar
stages of
Mosquito
I
II
III
IV
Pupae

Size and performance of the predator
6±1 mm
%
consumption
49.4*
41.6
31.8
20.8
6.4

12±1 mm

Clearance
Rate
0.070
0.067
0.062
0.054
0.033

%
consumption
72.4*
60.8
50.2
40
14.2

Clearance
Rate
0.077
0.074
0.070
0.067
0.048

18±1 mm
%
consumption
80*
71.8
62
51.8
20.2

Clearance
Rate
0.079
0.077
0.074
0.7121
0.5438

Significant difference (P˂0.00001) in consumption rate between and among the predators of various size.
*,Consumption rate is statistically different (P˂0.001) from that of higher instar stages.
Table - 2. Cumulative data of consumption rate of the nymphal damselfly (12±1mm) in relation
to density (number ) of larvae at IV instar stage of mosquito, Aedes aegypti.
No. of mosquito larvae
introduced

No. of mosquito larvae
consumed

Different from that of medium with more
than 150 larvae

150

45.6*

-

200

51.+6

250

60.2

6.0

14.6

*, Significant difference (P˂0.001) in the number of larvae consumed from the media contained more
than 150 mosquito larvae.

Table - 3. Cumulative data of success rate of
predators in different size
groups on IV instar
stage of mosquito, Aedes aegypti.
Size Groups
(mm) of
predator
6±1
12±1
18±1

Success
rate

% success*

0.251

25.1

0.428
0.726

42.8
72.6

consumption in a litre of medium, also confirmed
the fact. Reports on the observations on predation
of various odonate nymphs over mosquito larvae
are available (Sankaralingam and Venkatesan,
1989; Sebastian et al., 1990).
Young prey larvae were more preferred
by the predators than those at late stages in
particular at pupal stage. The preference of this

predator towards larvae of smaller size may be
attributed to its foraging behavior. Nymphal
Damselfly are exceedingly voracious creatures, as
they will kill and suck out mosquito larvae
(Subramanian, 2005). It has been suggested that
the odonate nymphs could be used as potential
predators in biological control of Aedes mosquitoes
(Mandal et al., 2008).

In the present study the rate of consumption
was found increased with the number of larvae
available in the medium. Ambrose et al. (1993)
and Miura and Takahashi (2007) showed that
more prey was consumed as the prey density
increased. Mandal et al. (2008) estimated that the
prey consumption was linearly related to the
number of predators and prey available but
inversely with space.
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The predator, nymphal Damselfly showed
a difference between attack rate and success rate.
Only 25, 42 and 72 per cent of the larvae attacked
were consumed by the predator of size 6, 12
and18 mm, respectively. The difference in attack
rate and success rate of the predator may be due
to factors such as prey may reduce foraging
activity (Peacor and Werner, 2000), migrate to
less favorable places (Turner, 2004).
References

Aditya, G., Bhattacharyya, S., Kundu, N., Saha, G.K.
and Raut, S.K. 2004. Predator efficiency of
water bug Sphaerodema annulatum on
Mosquito larvae (Culex quinquefasciatus) and
its effect on adult emergence. Bio. Resource.
Technol., 95: 169 - 172.
Ambrose, T., Mani, T., Vincent, S., Kumar, L.C. and
Mathewa, K.T. 1993. Bio Control efficiency
of Gerris (A) spinolac, Lacctrephes griseus
and Gambusia affinis on larval mosquitoes.
Indian J. Malarial., 30:187-192.

Blaustein, L., Blaustein, J. and Chase, J. 2005.
Chemical detection of the predator Notonecta
irrotata by ovipositing Culex mosquitoes. J.
Vector Ecol., 30 : 299 – 248.
Chandra, G., Mandal, S.K., Ghosh, A.K., Das, D.,
Banerjee, S. and Chakraborty, S. 2008.
Biocontrol of larval mosquitoes by Acilius
sulcatus (Coleoptera: Dytiscidae). BMC Infect
Dis., 8 : 138 - 145.

Culler, L.E. and Lamp, W.I. 2009. Selective predation
by larval Agabus (Coleoptera:Dytiscidae) on
mosquitoes: support for conservation based
–mosquito suppression in constructed Wet
lands. Freshwater. Biol., 54: 2003-2014.

Fischer, S., Marinone, M.C., Fontanarossa, M.S.,
Nieves, M. and Schweigmann, N. 2000.
Urban rain pools: seasonal dynamics and
entomofauna in a park of Buenos Aires.
Hydrobiol., 441: 45 - 53.
Kumar, R.V. and Rai, KS. 1991. Chromosomal
localization and genomic organization of

cloned Repetitive DNA fragments in
mosquitoes (Diptera : Culicidae). J. Genet., 70:
189 – 202.

Lundkvist, E., Landin, J., Jackson, M. and Svensson,
C. 2003. Diving beetles (Dytiscidae) as
predators of Mosquito larvae (Culicidae) in
field experiments and in laboratory tests
of prey preference. Bull. Entomol. Res., 93 :
219 – 226.
Lyimo, E.O., Takken, W. and Koella, J.C. 1992.
Effect of rearing temperature and larval
density on larval survival, age and pupaetion
and size of Anopheles gambiae. Entomologica
Experimentalica Applicata., 63 : 265 - 271.
Mandal, S.K., Gosh, A., Bhattacharjee, I. and
Chandra, G. 2008. Biocontrol efficiency of
Odonate nymphs against larvae of the
mosquito, Culex quinquefasciatus say, 1823.
Acta trop., 106 : 109 - 14.

Miura, T. and Takahashi, R.M. 2007. A laboratory
study of predation by damselfly nymphs,
Enallagma civile upon mosquito larvae
Culex tarsalis. Am. Mosq. Control. Assoc. J., 4 :
129 - 131.
Murdoch, W.W., Scott, M. and Ensworth, P. 1984.
Effects of general predator Notonecta
(Hemiptera) upon fresh water community.
J. Anim. Ecol., 47: 581 - 592.

Peacor, S.D. and Werner, E.E. 2000. Predator
effects on an assemblage of consumer through
induced changes in consumer foraging
behavior. Ecol., 81: 1998 - 2010.

Sankaralingam, A. and Venkatesan P. 1989.
Larvicidal properties of water bug
Diplonychus indicus Venkatesan & Rao and
its use in mosquito control. Indian J. Exp.
Biol., 27(2) : 174 - 6.

Scott, M.A. and Murdoch, W.W. 1983. Selective
predation by the backswimmer, Notonecta.
Limnology and Oceanography., 28: 352 - 366.

Sebastian, A., Sein, M.M., Thu, M.M. and Corbet P.S.
1990. Suppression of Aedes aegypti (Diptera:
Culicidea) using augmentative release of

Available online at www.ijlser.com, © 2013, All Right Reserved

126

Midhun and Dhanakkodi, IJLSER, Vol 1 (3) : 123 – 127 , 2013
Dragonfly larvae (Odonata : Libellulidae)
with community participation in Yangon,
Myanmar. Bull. Entomol. Res., 80 : 223 - 232.

Shaalan, E.A. Canyon, D.V., Muller, R., Younes,
M.W., Abdel- Wahab, H. and Mansour, A.H.
2007. A mosquito predator survey in
Townsville, Australia, and an assessment of
Diplonychus sp., Anisops sp. Predatorial
capacity against Culex annulirostris mosquito
immature. J. Vector. Ecol., 232: 16 - 21.

Subramanian, K.A. 2005. Dragonflies and damselflies
of peninsular India- A field guide (Edn.1). A
collaborative project of centre for Ecological
sciences, Indian Institute of science and
Indian academy of science. Bangalore.

Turner, A.M. 2004. Non- lethal effects of predator
on prey growth rates depend on prey
density and nutrient additions. Oikos., 104:
661 – 66.

***********

Available online at www.ijlser.com, © 2013, All Right Reserved

127

