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Abstract: Ladybird beetles belonging to family Coccinellidae of the largest order Coleoptera are considered to be the
economically important insects. They have immense potential to be used as biocontrol agents of several phytophagous
pests, viz. aphids, scale insects, mealy-bugs and other soft bodied insects and acarines. Apart from attacking the aphid
infestation, they are also known to attack immature stages of other heterospecific ladybirds. We performed laboratory
experiments to quantify the incidence of intraguild predation of eggs by two co-occurring ladybird species, Propylea
dissecta and Menochilus sexmaculatus. These experiments revealed that all predatory stages preyed upon heterospecific
eggs, however, differently. First instars and adult females of M. sexmaculatus significantly consumed more number of
P. dissecta eggs than vice versa. Both first instar and adult female of P. dissecta showed reluctance in consuming
heterospecific eggs, which wasn’t the case with the similar predatory stages of M. sexmaculatus. Our results reveal that
M. sexmaculatus is more voracious than P. dissecta and showed no reluctance in consuming heterospecific eggs. Hence,
we conclude that M. sexmaculatus could act as intraguild predator in the absence of natural prey, i.e., aphids, and can
easily attack heterospecific eggs, which could be the reason for its successful establishment and cosmopolitan
distribution.
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Introduction

Ladybird beetles or ladybirds (Coccinellidae: attacking aphids and other insect pests, they attack

Coleoptera) are economically important insects, as
most of them are predators of several phytophagous
pests, viz. aphids, scale insects, mealy-bugs and
other soft bodied insects and acarines. They have
successfully used as biocontrol agents of numerous
phytophagous pests, especially scale insects (Omkar
and Pervez, 2003). Eggs are considered highly
nutritious first food consumed by newly hatched
instars of ladybirds (Omkar et al., 2006). Apart from
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immature stages of other heterospecific ladybirds
(Omkar et al., 2002), especially eggs and immature
stages of heterospecifics (Omkar et al., 2004, 2005).
In phidophagous systems where a few predators
compete for a single available prey then the
interactions that are likely to occur is known as
intraguild predation (IGP) (Lucas, 2005). IGP is
defined by Lucas et al. (1998) as predatory
interactions between predators within a guild.
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Ladybirds can be effective biocontrol agents of
numerous native and exotic pests in the normal
conditions (Symondson et al., 2002). However, IGP
could negatively interfere and may slow down the
outcome of biocontrol (Snyder and Wise, 1999).

Due to lack of external protection, the eggs of
ladybirds can be easily victimized to IGP (Polis et
al., 1989). However, Hemptinne et al. (2000) found
that eggs of certain ladybirds have some alkaloids
that may reduce the probability of IGP. Ladybirds,
Coleomegilla maculata (de Geer) and Harmonia
axyridis (Pallas) can easily develop from first instars
to adults by feeding on Chrysoperla carnea eggs,
However, spot  ladybird
septempunctata L. could not (Phoofolo and Obrycki
1998). This shows that IGP of eggs in ladybirds
varies amongst ladybirds. Ladybirds usually attack
immobile and poorly defended vulnerable life
stages, especially eggs (Lucas, 2005; Hemptinne et
al., 2011; Michaud & Grant, 2004). These eggs
could also be proved to be a highly nutritious in
terms of quality and palatability (Gagné et al., 2002;
Omkar et al., 2006). Certain studies indicated that
ladybird larvae fed on conspecific (Pervez et al.,
2006; Roy et al., 2007) or heterospecific eggs (De
Clercq et al., 2005; Michaud & Jyoti, 2008) perform
better than when fed on aphids, however vice-versa
has also been reported (Rieder et al., 2008; Sloggett
et al., 2009; Sloggett and Davis, 2010).

(Mulsant) and
Menochilus sexmaculatus (Fabricius) are locally
abundant ladybirds and can be found in the
agricultural fields of North India preying on
numerous aphid pests (Omkar and Pervez, 2004;
Pervez and Omkar, 2004a). Propylea dissecta can

seven Coccinella

Both  Propylea dissecta

easily be reared in the laboratory and could be used
as important aphid biocontrol agent (Pervez and
Omkar, 2004b). The present study is a step to
identify the incidence of intraguild predation of eggs
in these to ladybird species.

Materials and Methods
Stock culture

Adults Menochilus sexmaculatus and Propylea
dissecta were collected from agricultural fields near
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around of Kashipur (29°2104°N, 78°9619°E), and
reared in laboratory and paired in plastic Petri dishes
(9.0cm diameter x 2.0cm height) under constant
conditions (27 + 2°C; 65 + 5% RH; 14L: 10D) in
B.O.D. Incubator (REMI, Remi Instruments). They
were feed on ad libitum supply of aphids, Aphis
gossypii and Aphis craccivora. Eggs were collected
daily and stored in under the hatching temperature
for the purpose the experiments. All experiments
were performed in plastic Petri dishes (2.0cm height
x 9.0cm diameter).

Experimental Design

Ten eggs (10-hour-old) of M. sexmaculatus were
arranged in single straight line in a plastic Petri dish
(2.0cm height x 9.0cm diameter). Thereafter, 1-day-
old first instar of P. dissecta was released in the
Petri dish and allowed to consume the eggs. After
24 hours, the first instar was removed from the Petri
dish and the number of remaining eggs was counted
to determine the number of eggs consumed by the
first instar larva. The experiment was replicated ten
times (n =10). The same experiment was repeated
using M. sexmaculatus. The same experiment was
repeated to second instar larvae, third instar larvae,
and fourth instar larvae, male and female M.
sexmaculatus and P. dissecta. The data on egg
consumption was subjected to t-test using the
statistical software, MINITAB -13.0. The data were
further subjected to Two-way ANOVA using (i)
species and (ii) stage as dependent variables and
IGP as independent variables.

Results

The first instar of P. dissecta significantly preferred
eggs of M. sexmaculatus. Similarly, first instar of M.
sexmaculatus significantly preferred eggs of P.
dissecta (t = 2.17; p = 0.02) (Tablel; Fig. 1). The
second instar of P. dissecta did not significantly
prefer the eggs of M. sexmaculatus after 24 hours of
exposure, and similarly, second instar of M.
sexmaculatus did not significantly prefer the eggs of
P. dissecta (t = 1.03; P = 0.15). The third instar of P.
dissecta did not significantly prefer the eggs of M.
sexmaculatus after 24 hours of exposure, and
similarly, third instar of M. sexmaculatus did not
significantly prefer the eggs of P. dissecta (t = 0.42;
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P = 0.33). The fourth instar of P. dissecta did not
significantly prefer the eggs of M. sexmaculatus
after 24 hours of exposure, and similarly, fourth
instar of M. sexmaculatus did not significantly
prefer the eggs of P. dissecta (t=0.29; P =0.38).
Adult male of P. dissecta did not significantly prefer
the eggs of M. sexmaculatus after 24 hours
exposure, and similarly, adult male of M.
sexmaculatus did not significantly prefer the eggs of
P. dissecta (t = 1.23; P = 0.11). Adult female of P.

dissecta significantly prefer the eggs of M.

sexmaculatus after 24 hours exposure, and similarly,
adult male of M. sexmaculatus significantly prefer
the eggs of P. dissecta (t = 2.84; p = 0.54). Two
Way ANOVA revealed a significant main effect of
‘stage’ on the cannibalism (F = 31.92; P<0.001; d.f.
= 1). The main effect of ‘species’ was not
statistically significant (F = 1.41; P=0.237;d.f. = 1)
Interaction between ‘species’ and ‘stage’, however,
was found to be statistically significant (F = 4.65;
P<0.01; d.f. =1, 119).

Table 1 Data showing the number of eggs consumed by different predatory stages of ladybirds, Propylea

dissecta and Menochilus sexmaculatus.

S.No. Predatory stage Propylea dissecta Menochilus sexmaculatus T-value
1 First instar 2.10+131a 3.50+1.04b 2.17; P<0.01
2 Second instar 5.00+1.62a 6.00+1.25a 1.03; P=0.15
3 Third instar 8.80x+127a 850+1.23a 0.42;P=0.33
4 Fourth instar 690+1.34a 6.60+1.62a 0.29; P=0.38
5 Adult male 9.00+1.19a 820+12la 1.23; P=0.11
6 Adult female 390+ 1.31a 6.20+1.37Db 2.84; P <0.01

Data are Mean + S.D Different letters on the same rows means that the data is statistically significant
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Figure 1 Figure showing egg predation by heterospecific ladybirds.
Discussion

The results reveal that albeit first instars of both P.
dissecta and M. sexmaculatus were attacking and
consuming heterospecific eggs, the former ate
significantly lesser eggs of the latter. This is so
because the eyes and sensory organs are less
developed in first instars. After hatching, the first
instars were very hungry and hence, they could not

distinguish ~ between the  conspecific and
heterospecific eggs. So they feed on heterospecific
eggs. Ladybird larvae, especially the neonates, have
poorly developed eyes and do not appear to use
visual stimuli in prey recognition (Dixon, 2000).
Older larvae, viz. second, third and fourth instars
alongwith and adult male of both P. dissecta and M.
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sexmaculatus showed similar intraguild predation
habits as egg consumption did not vary
significantly.

Two way ANOVA revealed that there was a
significant main effect of stage on cannibalism. This
shows that all larval instars along with adult male
and female behaved differently in terms of egg
predation. That is, in terms of magnitude these
predatory stages differently indulged in egg
predation. However, the main effect of ‘species’ did
not vary significantly, which reveals that both P.
dissecta and M. sexmaculatus approached similarly
towards egg predation. Nevertheless, our results
reveal that M. sexmaculatus is more voracious than
P. dissecta and showed no reluctance in consuming
heterospecific eggs. Hence, we conclude that M.
sexmaculatus could act as intraguild predator in the
absence of natural prey, i.e., aphids, and can easily
attack heterospecific eggs, which could be the
reason for its
cosmopolitan distribution.

successful establishment and
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