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INTRODUCTION

Mosquito larval habitats are quite diverse in shape,
water holding capacity and biotic assemblage. During
development, the larvae are vulnerable to multiple preda-
tors, which is a significant constraint for the successful
emergence of adult mosquitoes. Many of these predators,
as well as pathogens, are known as mosquito biocontrol
agents owing to their ability to consume the larval stages,
thereby reducing the population (Mogi 2007; Quiroz-
Martinez and Rodriguez-Castro 2007; Saha et al. 2012).
Few predators, however, consume mosquito eggs. For
instance, there are several reports on the predation of eggs
of Aedes albopictus by the fire ant Solenopsis invicta and
the lady beetle Curinus coeruleus (Burnham et al. 1994;
Yang 2006; Duhrkopfet al. 2011) and different species of
tadpole and cockroach Periplaneta americana on the eggs
of 4. aegypti (Russell et al. 2001; Bowatte et al. 2013).
There are 11 families of aquatic mites whose nymphs
and adults feed on the mosquito eggs (Smith 1983). The
fish species Poecilia reticulata and Gambusia affinis
consumed egg rafts of Culex quinquefasciatus, while the
larvae of predatory mosquito Toxorhynchites splendens
destroyed the egg rafts of C. quinquefasciatus (Pramanik
and Raut 2008, 2010). Empirical studies found that
backswimmers, Notonecta maculata, destroyed egg rafts
while the dragonfly Sympetrum fonscolombii predated
on the egg rafts of the mosquito Culiseta longiareolata
(Mukherjee and Blaustein 2019).

Abstract. This study documents mosquito (Diptera: Culicidae) egg raft consumption by a dragonfly
larva (Odonata: Anisoptera). Identified as Pantala sp., the dragonfly larva consumed about seven
egg rafts of the culicine mosquito Culex tritaeniorhynchus in mosquito-rearing trays. The average
time taken by the larvae for consumption of an egg raft (egg count 132.333 £ 13.642, length 3.19 +
0.317 mm, mean + SE) was 56.57 + 2.22 seconds (n = 7). While mosquito egg predators are known
from different taxonomic groups, the present observation provides evidence for an alternative mode
of biological control for mosquitoes, considering that dragonfly and mosquito larvae coexist in

In the present study, a chance observation of a larval
dragonfly consuming the egg raft of the Culex mos-
quito is documented, highlighting the significance of
the trophic interactions for mosquito regulation. The
predation pattern of the larval Odonata, though different
from the general mode of consumption, emphasizes the
variability in the predation ecology and the significance
for conservation biological control.

MATERIALS AND METHODS

Dragonfly larvae were collected in the course of the
sampling of the mosquito immatures and co-occurring
macroinvertebrates from the rice fields and associated
wetlands in Baruipur (22°37'43" N, 88°35'92" E), South
24 Parganas, West Bengal, India, during September 2023.
The collection was carried out using a 200 um mesh size
circular plastic net, following the appropriate protocol
(Robert et al. 2002). Assorted samples comprising dif-
ferent species of macroinvertebrates were brought to the
laboratory in plastic bags (24 x 36 cm). All the species
were carefully segregated using a glass dropper and a soft
paintbrush. When a single egg clutch of Culex tritaenio-
rhynchus from the laboratory rearing stock was offered to
a dragonfly larva, it engulfed the whole egg raft, leading
to the compilation of this note. After the introduction of
the egg raft into the container (250 ml volume, 100 ml of
distilled water) of the dragonfly larva, at first, it showed
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Figure 1. Predation on Culex tritaeniorhynchus egg raft by the dragonfly larva Pantala sp.: (a) after the introduction of the
egg raft, (b) after a few seconds, the dragonfly larva positioned itself under the egg raft, (c) and (d) dragonfly larva consumed
the egg raft, (e) egg raft in the mouth of the dragonfly larva, (f) egg cases egested through faeces, (g) and (h) photograph of
the dragonfly larva Pantala sp. under a binocular stereoscope (SZ2-ILST, Olympus®, Japan). The arrow indicates the posi-

tion of the egg raft.

no movement. However, after getting the visual cues, the
dragonfly larva positioned itself under the egg raft and
engulfed the whole raft simultaneously (Figure 1). This
observation of mosquito egg raft predation by dragonfly
larva was replicated seven times.

RESULTS

To swallow the whole egg raft, the dragonfly larva takes
48—-64 seconds (number of observations 7; 56.571 £
2.223 seconds, mean = SE). The size of the dragonfly
larva was 16.3 mm and it weighed 124.66 mg (taken in
an electronic pan balance, Afcoset®, India). The photo-
graph of the dragonfly was taken under the binocular
stereoscope (SZ2-ILST, Olympus®, Japan) using the
camera (DGI 510, Dewinter®, India) and identified as
Pantala sp. using the proper identifying key (Edmondson
1963). When more egg rafts (length 3.19 + 0.317 mm,
weight 0.84 +0.047 mg, and egg count 132.333 +13.642)
were offered to the larva, it was observed that the larva
consumed two egg rafts at once. Within an hour, the
dragonfly larva consumed seven egg rafts of the mosquito
C. tritaeniorhynchus.

DISCUSSION

The efficiency of dragonfly larvae as biocontrol agents
of different vector mosquito larvae is well-established

throughout the world (Saha et al. 2012; Ramlee et al.
2022). Earlier studies mainly focused on the larval pre-
dation of mosquito larvae, while here we report the pre-
dation on egg rafts of C. tritaeniorhynchus mosquito by
the dragonfly larva Pantala sp. Predation on egg rafts is
much more effective than predation on mosquito larvae.
The vector of Japanese encephalitis C. tritaeniorhynchus
breeds in rice field habitats (Lytra and Emmanouel 2014;
Roy et al. 2016a, b) and lays eggs in clutches. A single
egg raft of C. tritaeniorhynchus contains more than a
hundred eggs and shows more than 80% hatchability
(Reisen et al. 1979), and predation on a single egg raft
means eliminating all the eggs at once. In addition, egg
rafts float on the water surface and show no behavioural
response, although mosquito larvae show anti-predator
behavioural responses in the presence of predators.
Therefore, predators need to invest much energy either
in searching or in handling, while it is easy to locate
the egg raft and engulf all the eggs of the raft without
investing more energy. Predation on egg rafts not only
regulates the abundance of the vector mosquito species
but also determines the fitness and shapes the population
dynamics of the vector mosquito species.

The findings of this study highlight that biocontrol
agents preying on mosquito eggs can play a more effec-
tive role in reducing mosquito populations. Therefore,
identifying these agents and evaluating their predation
efficiency across diverse habitats is essential for design-
ing successful vector control programs.
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