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This research investigated the effect of different hunger levels on the functional response of three larval instars of
Chrysoperla carnea Stephens (Neuroptera: Chrysopidae) to amixture of third and fourth nymphal instars of Aphis
fabae Scopoli (Homoptera: Aphididae). Hunger levels for thefirst and second larval instars of thepredatorwere 4,
12 and24h. For the third instar, the hunger levelswere 2, 4 and8 h. At 4, 12 and 24h, the functional responses for
thefirst instar larvae of the predatorwere from types II, II and III,whereas those for second instarwere from types
III, III and II, respectively. The last instar of the predator showed the functional response types II, II and III at 2, 4
and 8 h hunger levels, respectively. The handling times estimated for the first instar larvae of the predatorwere not
significantly different between hunger levels. However, there was a significant difference between the handling
times estimated for the second and third larval instar of the predator at different hunger levels.
© 2015 Korean Society of Applied Entomology, Taiwan Entomological Society and Malaysian Plant Protection

Society. Published by Elsevier B.V. All rights reserved.
Introduction

The black bean aphid, Aphis fabae Scopoli (Hemiptera: Aphididae), is
a polyphagous cosmopolitan pest (Blackman and Eastop, 2000). It is one
of the most important pests of different crops throughout the world
(Minks and Harrewijn, 1989; Völkl and Stechmann, 1998).

The common green lacewing, Chrysoperla carnea (Stephens)
(Neuroptera: Chrysopidae), is a voracious predator of a wide range of
soft-bodied arthropods, including aphids, scales, caterpillars, mealy
bugs, psyllids, whiteflies, leafhoppers, thrips and eggs and small larvae
of lepidopteran pests, mites and others (e.g., Principi and Canard,
1984; Pappas et al., 2007; Yadav and Pathak, 2010). This species has
received much attention as a commercial biological control agent due
to its high voracity, searching ability and ease of laboratory and commer-
cial rearing (Principi and Canard, 1984; Tolstova, 1986).

The functional response refers to the changes in the predation rate of
the predator in response to the changes in prey densities (Solomon,
1949; Holling, 1959, 1965). The functional response is an important
characteristic of predator–prey dynamics. Understanding the functional
response of predators is important to improve the effectiveness of the
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biological control of insect and mite pests (Jeschke et al., 2004). The
functional response of a natural enemy is influenced by abiotic factors,
e.g., temperature (McCaffrey and Horsburgh, 1986; Enkegaard, 1994;
Mohaghegh et al., 2001; Skirvin and Fenlon, 2003) and relative humidity
(Svendsen et al., 1999). However, it is also affected by characteristics of
the natural enemy itself such as life stage and sex (Shipp and Whitfield,
1991; Omkar and Pervez, 2004; Ding-Xu et al., 2007; Seko and Miura,
2008; Cabral et al., 2009). An additional predator characteristic that
may influence the functional response is the predator's hunger level.
This may affect their activity as well as their searching and capturing
efficiency.

Several studies have been carried out on the functional response of
C. carnea to different prey types (Fathipour and Jaafari, 2003; Atlihan
et al., 2004; Hassanpour et al., 2009; Abd El-Gawad et al., 2010;
Hassanpour et al., 2011). However, there are a few studies regarding
the influence of different hunger levels of arthropod predators on func-
tional responses or other elements of predation activity (Hénaut et al.,
2002; Rossi et al., 2006). Hénaut et al. (2002) found that starvation
changed the search path characteristics of Orius majusculus (Reuter).
They assumed that this could be related to the physiological states of
hunger and energy availability. In other study, bothwell-fed andhungry
spiders, Nesticodes rufipes (Lucas), showed a type II functional response
to the adults of Musca domestica (L.) over a 168 h period (Rossi et al.,
2006). They additionally found that the higher number of prey killed
by well-fed spiders over a 24 h period most likely occurred due to
their greater weight, compared to that of the hungry spiders.
d Malaysian Plant Protection Society. Published by Elsevier B.V. All rights reserved.
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