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Abstract. The partial consumption of prey refers to when a predator does not consume all the digestible biomass of an animal it
has killed. The frequency of partial consumption of prey by the polyphagous predator Macrolophus pygmaeus (Hemiptera: Miri-
dae) was recorded for different species of prey and prey population structures, in single and mixed prey species patches. All the
instars of the aphid, Aphis gossypii, were provided as prey alone or together with Myzus persicae or Macrosiphum euphorbiae.
Numbers killed were determined when equal (10 nymphs of each instar, 40 in total) or unequal numbers (higher numbers of young
nymphs but again 40 in total) of nymphs were placed on an eggplant leaf in a plastic Petri dish. In each dish a single 5" instar
nymph of the predator was introduced and the numbers killed and numbers of partially consumed aphids were recorded after 24h,
at 25 £ 1°C. The numbers of A. gossypii killed were higher than those of the other species of prey used. The frequency of partially
consumed prey was highest when A. gossypii was offered alone in equal numbers of each instar, followed by when A. gossypii was
provided together with M. persicae in unequal numbers of instars (23.6% and 11.2%, of the total mortality, respectively). Killed but
not consumed prey was also recorded, at frequencies that reached 10.7% of the total mortality when A. gossypii was provided
alone in equal numbers of each instar. For M. persicae and M. euphorbiae, these percentages were significantly lower. The higher
frequency of this behaviour when A. gossypii was the prey may be related to its lower nutritional quality for the predator. The effect
of prey instar was not significant. These results indicate that in determining the numbers killed by a predator, partially consumed

prey may make up a significant part of the total kill and thus should be taken into consideration.

INTRODUCTION

In predator-prey interactions prey capture most likely
leads to the predator eating its prey. Predators, however,
do not always consume all of the ingestible biomass of
their prey. This behaviour is referred to as “partial prey
consumption” (Ernsting & van der Werf, 1988), “waste-
ful killing” (Johnson et al., 1975) or “superfluous killing”
(Riechert & Maupin, 1998).

Partial prey consumption is commonly recorded in pred-
ators (Hassel et al., 1976), e.g., in mantids (Holling, 1966),
the dipteran predatory fly Aphidoletes aphidimyza Rondani
(Uygun, 1971), damselflies (Johnson et al., 1975), antlion
larvae (Lucas, 1985), hoverfly larvae Metasyrphus corol-
lae (F.) (Diptera: Syrphidae) (Barlow & Whittingham,
1986), aquatic heteropteran predators (Dudgeon, 1990),
anthocorids (Campbell, 1977; Meyling et al., 2003), car-
abids (Lang & Gsodl, 2003), predatory mites (Hoyt, 1970;
Sandness & McMurtry, 1970) and spiders (Reichert, 1974;
Samu & Biro, 1993).

Partial prey consumption has been attributed to the pred-
ator’s level of hunger or satiation, which is thought to in-
ternally motivate predatory behaviour (Holling, 1966). Ac-
cording to the “gut limitation model”, this behaviour may
occur when the total biomass available exceeds the hunger
level of the predator (Holling, 1966; Johnson et al., 1975).
In support of this hypothesis are the results of experiments
that indicate the frequency of partially consumed prey is
positively associated with prey population density and
structure (Hoyt, 1970; Sandness & McMurtry, 1970; Bar-
low & Whittingham, 1986; Dudgeon, 1990; Samu, 1993;
Samu & Biro, 1993; Lang & Gsddl, 2003; Fantinou et al.,
2008). However, this behaviour also occurs when prey are
present in lower numbers than the satiation levels (Sih,
1980). Foraging theory predicts that natural selection will
favour those predators that maximize their net energy gain
when foraging for prey (Pyke et al., 1977). According to
the marginal value theorem (Charnov, 1976; Stephens &
Krebs, 1986) a predator may decide to discard its prey dur-
ing feeding if the returns are lower than searching for an-
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other item of prey. Similarly, optimality models suggest a
higher frequency of this behaviour when the prey provides
a lower energy return than that expected from capturing an-
other item of prey (Lucas & Grafen, 1985). Thus, a preda-
tor might abandon a part of the prey because it is difficult
to consume or contains too little energy. Then the predators
search for new prey in order to increase their energy in-
take per unit time (Charnov, 1976; Sih, 1980; Kruse, 1983;
Inoda & Kamimura, 2014). In fact, a higher frequency of
this behaviour is reported when predators feed on prey of
low nutritional quality (Meyling et al., 2003). In addition,
partial consumption of prey may result from a preference
for feeding on particular parts of a prey, which result in a
predator abandoning a part of its prey and searching for
new prey (Inoda & Kamimura, 2014).

Another factor that could influence this behaviour is prey
size since small prey may provide too little energy and thus
time constraints and energy costs could make the decision
to abandon prey partially consumed advantageous (Elton,
1927 as reported in Owen-Smith & Mills, 2008; Griffiths,
1975). On the other hand, large prey are thought to be
preferred (Bell, 1990), but associated with large size is an
increase in handling time, which lowers their profitability
(Sabelis, 1992). In the case of heteropteran predators, size
is not important in determining partial prey consumption
since the initial insertion of the stylets reduces the aphid’s
defensive reactions and results in its death, even if it is later
abandoned (Ekbom, 1981).

Mortality associated with partial consumption of prey
may have a major effect on the ability of a predator to reg-
ulate a prey population. In biological control, partial con-
sumption of prey is associated with a greater effect on the
target prey population (Sunderland, 1999). Consequently,
studies that only determine the numbers of prey killed and
completely consumed do not provide sufficient informa-
tion for an accurate assessment of a predator’s regulatory
effect on a prey population and its ability to exploit differ-
ent patches of prey effectively.

The heteropteran predator Macrolophus pygmaeus
(Rambur) is an important natural enemy of insect pests
on vegetables, including the aphids Aphis gossypii Glov-
er, Myzus persicae Sulzer and Macrosiphum euphorbiae
(Thomas). All these species cause severe damage to egg-
plant crops and are also resistant to insecticides (Koo et al.,
2014; Voudouris et al., 2016).

The potential of M. pygmaeus for abandoning partially
consumed prey is mentioned but not quantified by Castafié
et al. (2004). The frequency of this behaviour is documented
for each of the nymphal instars of M. persicae at a range
of different temperatures (Fantinou et al., 2008). However,
in the field aphid prey occurs in patches of different species
of prey and ratios of instars, which differ in prey size and
prey nutritional quality. The frequency of partial prey con-
sumption, however, has been recorded in relatively simple
environments in which a single type of prey is offered to the
predator (Uygun, 1971; Lang & Gsddl, 2003). Meyling et
al. (2003) record this behaviour when two species of prey
are offered simultaneously but used individuals of similar
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size. Therefore, in order to achieve a better insight into the
significance of this behaviour its incidence in more complex
patches of prey is needed.

The current study aimed to investigate and quantify the
contribution of partial prey consumption by the general-
ist predator M. pygmaeus to total prey mortality. The hy-
potheses tested were (a) Among prey species of variable
nutritional quality for this predator the incidence of this
behaviour will be higher for the less suitable prey and (b)
If prey size has an important role then, among prey of dif-
ferent sizes but of the same quality (i.e. nymphal instars
belonging to the same species) the incidence of this behav-
iour should be higher for small prey.

MATERIAL AND METHODS

Macrolophus pygmaeus culture was established from individuals
(adults and nymphs) collected in a tomato field in the area of Boeo-
tia, central Greece. It was kept on potted eggplants (cv. Bonica)
infested with M. persicae, in wooden framed muslin covered cages
(80 x 80 x 70 cm) in a glasshouse at an average temperature of
22.5 + 2.5°C (mean + SD) and natural lighting. The culture was
renewed periodically by adding individuals collected in the above
mentioned area. Similarly, cultures of 4. gossypii, M. persicae and
M. euphorbiae were maintained on eggplants.

The number of aphids killed by M. pygmaeus was recorded in an
experimental arena with different prey population structures, i.e.,
equal or unequal numbers of nymphs of each instar of 4. gossypii
offered together with those of either M. persicae or M. euphorbiae.

In the first series of experiments only 4. gossypii was provided,
either in equal numbers of nymphs of each instar, i.e. 10 nymphs
each of 1%, 2", 3 or 4™ instar or unequal numbers of nymphs of
each instar (18, 13, 7 or 2 nymphs of each of 1%, 2™, 3" or 4" instar).
Unequal numbers of of each instar were used in order to simulate
an increasing population in which young individuals are the most
common (i.e. Lykouressis & van Emden, 1983).

In the second series of experiments a mixture of different spe-
cies of prey was provided. In this case, 4. gossypii nymphs were
offered in equal or in unequal numbers together with nymphs of M.
persicae or M. euphorbiae. In the experiments with equal numbers
of nymphs 10 nymphs per instar of each species were placed in
the dish. In the experiments with unequal numbers of nymphs, 18,
11, 8 or 3 nymphs of each instar of M. persicae and 19, 11, 7 or 3
nymphs of each instar of M. euphorbiae, were used. In all cases the
total number of prey items available of a single species of aphid
was 40. In arenas with a mixture of prey the total number of prey
items was 80.

The number of aphids killed by 2 day old 5" instar nymphs of
M. pygmaeus was determined. These nymphs developed from
young ones transferred from the culture cages to caged eggplants
infested with M. persicae. Each eggplant was covered with a plastic
cylindrical cage (11 cm diameter, 30 cm high) with two openings (9
cm x 9 cm), which along with the top opening, were covered with
fine muslin. In this way the predators were preconditioned to the
experimental conditions for at least a week.

The experimental arenas were plastic Petri dishes (9 cm in diam-
eter, 1 cm high) with a hole (3 cm in diameter) in the lid covered
with fine muslin, for ventilation. In each dish a leaf of eggplant (cv.
Bonica) was placed on a layer of cotton moistened with water with
its lower surface facing upwards. Aphids used as prey were gently
placed on the leaf using a fine brush and left to settle for 1h. Then,
a single nymph of the predator was placed in the dish. The dishes
were kept under constant conditions of 25 + 1°C, 65 + 5% RH,
and a 16L : 8D photoperiod.
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Fig. 1. Total number (mean + SE) of prey killed by a fifth instar
nymph of Macrolophus pygmaeus foraging for 24 h in a Petri
dish containing nymphs of Aphis gossypii, alone or together with
nymphs of Myzus persicae or Macrosiphum euphorbiae in equal or
unequal numbers of each instar. In these experiments 10 nymphs
of each of the four nymphal instars were used; in the experiments
with unequal numbers of nymphs 18, 13, 7 or 2 nymphs of the 1st,
2nd, 3rd or 4th instar of A. gossypii, 18, 11, 8 or 3 nymphs of each
instar of M. persicae and 19, 11, 7 or 3 nymphs of each instar of M.
euphorbiae, were provided. There were 25 replicates of each treat-
ment. Means followed by the same capital letter in each treatment
are not significantly different (a = 0.05, Tukey HSD test).

The total number of aphids killed was counted 24 h after the
predator was placed in the dish. In addition to the fully consumed
prey, among the dead aphids there were also some dead aphids
that were partially consumed or showing little signs of consump-
tion (almost intact, with less than 1/10 of their body consumed).
In defining partially consumed prey we followed the suggestion
of Samu & Biro (1993) who propose that partial prey consump-
tion occurred when less than 1/3 of the prey item was consumed.
The killed aphids were placed in one of two separate categories:
“partially consumed” or “killed but unconsumed”. The latter were
recognized by the slight change in the shape of their body due
to feeding by the predator and also by a slight change in colour
(darker) and the presence of a drop of exudate on the siphunculi,
which indicates a predator attack (Nault et al., 1973). In fact, the
aphids died after a predator inserted its stylets even if abandoned,
as is recorded for the related predator Anthocoris nemorum L.
(Hemiptera: Anthocoridae) (Ekbom, 1981). Each treatment was
replicated 25 times.

The aphid mortality due to handling was determined in control
experiments and found to be negligible (1%) and was not consid-
ered further in the analysis of the data.

Data on the number of 4. gossypii killed when provided alone
in equal or unequal numbers (40 prey nymphs in the arena) and
with M. persicae or M. euphorbiae in equal and unequal num-
bers were compared using 1-way ANOVA. Numbers killed of
the different instars when A. gossypii was offered alone in equal
numbers were compared using 1-way ANOVA, but the data were
square-root transformed before the analysis. The percentage of
the total number of prey killed that was partially consumed or
killed but unconsumed was calculated for each replicate (predator
individual). The data for A. gossypii when used alone in equal or
unequal numbers were analyzed using 1-way ANOVA. The data
obtained for arenas with a mixture of prey were analyzed using
a two-way ANOVA with the factors: “treatment, A. gossypii with
M. persicae or A. gossypii with M. euphorbiae” and “prey popu-
lation structure, equal or unequal numbers of each instar”. The
percentages of each species of prey in each combination of dif-
ferent species of prey were compared using 1-way ANOVA. The
data were arcsine transformed prior to the analyses to achieve
normality.

In all cases, means were compared using the Tukey-Kramer
(HSD) test (a = 0.05). Analyses were done using the statistical
package JMP (version 10, S.A.S Institute Inc., 2012).
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Fig. 2. Number (mean + SE) of Aphis gossypii and Myzus persicae
killed by a fifth instar nymph of Macrolophus pygmaeus foraging
for 24 h in a Petri dish containing nymphs of A. gossypii and M.
persicae in equal (10 nymphs of each instar, 40 in total for each
aphid species) or unequal numbers of nymphs of each instar (18,
13, 7 or 2 nymphs each of the 1%, 2", 3 or 41" instar of A. gossypii,
18, 11, 8 or 3 nymphs of each instar of M. persicae). There were
25 replicates of each treatment. Means followed by the same capi-
tal letter in each treatment are not significantly different (a = 0.05,
Tukey HSD test).

RESULTS

Number of aphids killed

The total number of A. gossypii killed was similar when
provided alone either in equal or unequal numbers of instars
(F, = 1.02, P> 0.31) (Fig. 1). The number of 4. gossypii
killed when equal numbers of each instar were offered alone
was not significantly dependent on the instar (F, = 1.84, P
>0.14).

A significantly higher number were killed when 4. gos-
sypii was provided together with M. persicae in unequal
than in equal numbers (F, = 12.48, P < 0.001) but was
similar when provided together with M. euphorbiae (F
2.83,P>0.09) (Fig. 1).

The total number of A. gossypii killed was similar to that
of M. persicae when provided together in equal or unequal
numbers (F, .= 0.024, P> 0.87 and F, ;= 1.74, P> 0.19)
(Fig. 2), but was significantly higher than the number of M.
euphorbiae killed (F, ,;=20.78, P<0.01 and F, , = 16.67,
P <0.01, respectively) (Fig. 3).
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Fig. 3. Number (mean + SE) of Aphis gossypii and Macrosiphum
euphorbiae killed by a fifth instar nymph of Macrolophus pygmaeus
foraging for 24 h in a Petri dish containing nymphs of A. gossypii
and M. euphorbiae in equal (10 nymphs of each instar, 40 in total
for each species) or unequal numbers of nymphs of each instar
(18, 13, 7 or 2 nymphs of 1st, 279, 3 or 4" instar A. gossypii and
19, 11, 7 or 3 nymphs of each instar of M. euphorbiae. There were
25 replicates of each treatment. Means followed by the same capi-
tal letter in each treatment are not significantly different (a = 0.05,
Tukey HSD test).
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Table 1. Percentage (mean + SE) of prey killed and partially con-
sumed when a fifth instar nymph of Macrolophus pygmaeus for-
aged for 24 h in a Petri dish containing: (a) Only nymphs of Aphis
gossypii (Ag) or (b) a mixture of aphids: A. gossypii together with
nymphs of Myzus persicae (Mp) or Macrosiphum euphorbiae (Me).
Nymphs were provided in equal or unequal numbers of each instar.
Values followed by a different letter in each treatment are signifi-
cantly different.
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Table 2. Percentages (mean + SE) of prey killed and unconsumed
when a fifth instar nymph of Macrolophus pygmaeus foraged for
24 h in a Petri dish containing: (a) Only nymphs of Aphis gossypii
(Ag) or (b) a mixture of aphids: A. gossypii together with nymphs of
Myzus persicae (Mp) or Macrosiphum euphorbiae (Me). Nymphs
were offered in equal or unequal numbers of each instar. Values
followed by a different letter in each treatment are significantly dif-
ferent.

Number of nymphs of each instar

Number of nymphs of each instar

Treatment/Species Equal Unequal Treatment/Species Equal Unequal
Aphis gossypii Aphis gossypii

Ag 236+36A 95+148B Ag 10.7+£27A 89+1.7A
Mixed species of prey — based on the total number killed Mixed prey species — total rates

Ag + Mp 8.2+23AB 11.2+1.9A Ag + Mp 3.1+1.08B 8.6+14A
Ag + Me 75+1.3AB 40+0.8B Ag + Me 5.0+ 1.3AB 25+0.1B
Mixed species of prey — based on the number of each species Mixed prey species — rates per prey species

of prey killed Ag (+Mp) 3.9+1.6BC 104 +£1.9A
Ag (+Mp) 134+28A 18.0+3.0A Mp (+Ag) 1.3+11C 5.6 +1.7 ABC
Mp (+Ag) 34+22BC 3.2+1.2BC Ag (+Me) 8.6+27AB 41+15BC
Ag (+Me) 10.5+2.7AB 8.2+2.4ABC Me (+Ag) 0.0+x0.0C 1.7+1.2BC
Me (+Ag) 3.0+x1.7BC 24+18C

Number of aphids partially consumed

When A. gossypii alone was the prey, the incidence of
partially consumed prey expressed as a percentage of total
mortality was significantly higher when each instar of this
prey was provided in equal than in unequal numbers (F
10.08, P < 0.003) (Table 1).

The instar of the prey did not significantly affect the per-
centage of partially consumed prey when 10 nymphs of
each instar of 4. gossypii were individually provided (F
=0.774, P> 0.512).

The interaction between “treatment, 4. gossypii with M.
persicae or A. gossypii with M. euphorbiae” and “prey popu-
lation structure, equal or unequal numbers of prey” in terms
of the percentages of partially consumed prey was signifi-
cant, whereas the effects of treatment and prey population
structure were insignificant (F, ,=4.32,P<0.046 and F  ,,
=5.869, P> 0.076, F, , = 0.272, P > 0.869, respectively).
The percentages of the prey recorded partially consumed
were highest in the treatment A. gossypii + M. persicae in
unequal or equal numbers of instars and lowest when 4.
gossypii was provided together with M. euphorbiae (Table
1).

The percentages of the different species of prey in the dif-
ferent treatments that were partially-consumed, when pro-
vided together, were significantly different (F, ,,=7.70, P <
0.001) (Table 1). The percentages of the prey partially-con-
sumed were highest for A. gossypii when provided together
with M. persicae in unequal or equal numbers of instars.
For M. persicae and M. euphorbiae these percentages were
much lower.
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Killed but unconsumed prey

When only 4. gossypii was provided as prey in equal or
unequal numbers, the numbers killed but not consumed were
not significant (FW: 0.045, P> 0.83).

The influence of the prey instar on the percentage of prey
killed but not consumed was not significant when 10 nymphs
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of each instar of 4. gossypii were provided (F, = 1.779, P
> 0.156, respectively).

In the case of the number of prey killed but not consumed
there was a significant interaction between the “treatment,
A. gossypii with M. persicae or A. gossypii with M. eu-
phorbiae” and “prey population structure, equal or unequal
numbers” (F ;= 11.71, P < 0.001), but the effects of the
main factors were insignificant (F, ,;=3.71, P> 0.069 and
F 4= 291, P> 0.09 for the treatment and prey popula-
tion structure effect, respectively) (Table 2). Generally,
percentages were higher in the treatment A. gossypii with
M. persicae in unequal numbers of instars followed by 4.
gossypii with M. euphorbiae in equal numbers.

The percentages of the different species of prey killed but
not consumed when provided together, differed significantly
(F, o, = 6.22, P <0.001) (Table 2). These percentages were
higher for 4. gossypii when provided in unequal numbers
with M. persicae or in equal numbers with M. euphorbiae.
The percentages recorded when M. persicae was provided
were lower and much lower when M. euphorbiae was pro-
vided.

DISCUSSION

3,96

The present study revealed that the frequencies with
which M. pygmaeus partially consumed or killed but did
not consume prey were highest when A. gossypii was pro-
vided alone in equal numbers of each instar, with a cumu-
lative average of 34.3% of the total number of prey killed.
Percentages of 4. gossypii killed were also high when pro-
vided together with M. persicae or M. euphorbiae. How-
ever, the effect of instar was not significant. Although, it re-
mains to be determined whether the same behaviour occurs
at similar levels when M. pygmaeus forages under field
conditions in which it can switch to another prey patch, our
results provide support for the idea that partial prey con-
sumption is important in determining a predator’s ability
to suppress populations of 4. gossypii.

Partial prey consumption amounts to 15.4% and 7.6%
of the total prey killed by the predatory bugs Anthocoris
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nemoralis (Fabricius) and A. nemorum (Hemiptera: An-
thocoridae) when foraging in arenas where both M. per-
sicae and Aulacorthum solani (Kaltenbach) are present.
However, a substantial increase in the percentage of par-
tially consumed prey occured when 30 fourth instar M.
persicae and 30 third instar A. fabae were provided as prey,
with 90.3% or 56.7% of the 4. fabae individuals killed
only partially consumed by each species of anthocorid,
respectively (Meyling et al., 2003). The carabid Poecilus
cupreus (L.) partially consumes 43% of the aphid prey
it kills, when foraging in an arena in which there are 20
Rhopalosiphum padi (L.) (Hemiptera: Aphididae) (Lang &
Gsodl, 2003). Larvae of A. aphidimyza partially consume
most of the aphids they kill (Uygun, 1971). The above re-
sults and those of the current study highlight the fact that
the number of prey partially consumed may constitute a
relatively high proportion of the mortality caused by an in-
sect predator and thus should not be ignored when evaluat-
ing predation rates.

The numbers of M. persicae and M. euphorbiae partially
consumed by M. pygmaeus in this study were much lower
than those recorded when exploiting A. gossypii. The rates
of partial consumption of each instar of M. persicae are re-
ported by Fantinou et al. (2008). In that study the percentage
of unconsumed prey was generally low, being 19% and 17%
when 20 or 24 fourth instar nymphs were provided, respec-
tively.

Generally, prey selection decisions are based on balancing
the energetic value of the prey with the handling time and
search time (Krebs & Davies, 1993). The influence of prey
size on searching is reflected in the fact that small prey
may be partially consumed because of the small amount
of energy they provide (Elton, 1927 as reported by Owen-
Smith & Mills, 2008; Griffiths, 1975). Aphis gossypii was
the smallest species of prey used in this study. However,
prey size did not significantly affect the frequency of par-
tially consumed prey when 10 nymphs of each instar of 4.
gossypii were provided. Prey size also did not have a sig-
nificant affect when patches containing a mixture prey spe-
cies of a more diverse range of sizes were used. However,
the structure of a prey patch is an important factor in deter-
mining the frequency of partial prey consumption. It was
significantly higher when 4. gossypii was offered alone in
equal numbers than in unequal numbers and in the 2-prey
treatments, when A. gossypii and M. persicae were offered
in unequal numbers. These results indicate that there may
be interactions between different species of prey and prey
population structure, which need further evaluation.

The different frequency of this behaviour record for the
different species of prey studied may also be associated
with their different nutritional quality for the predator. Te-
deschi et al. (1999) report that young nymphs of M. pyg-
maeus fail to complete their development even though they
consume an average 14.8 young nymphs of 4. gossypii per
day. In fact, A. gossypii is an inferior food source not only
for development but more so for reproduction of M. pyg-
maeus, compared to M. persicae and M. euphorbiae (Per-
dikis & Lykouressis, 2000, 2002, 2003). Similar results on
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the suitability of A. gossypii and M. persicae are reported
by Fauvel et al. (1987). Thus, the lower nutritional qual-
ity of 4. gossypii can account for the high levels of partial
consumption. Similar results are reported for the generalist
predators, P. cupreus and A. nemoralis, feeding on R. padi
and A. fabae (Lang & Gsodl, 2003; Meyling et al., 2003,
respectively).

In this study, the effect of satiation on the frequency of
this behaviour is not due to gut limitation (Holling, 1966;
Johnson et al., 1975) since the total biomass of prey avail-
able to the predator was similar in all the treatments.

Although partial prey consumption is reported for sev-
eral species of predator, the reasons for killing and then
abandoning unconsumed prey has been little studied. In the
case of A. aphidimyza the killed and unconsumed prey can
make up as high as 50% of the prey killed. Generally, in A4.
aphidimyza this behaviour is much more frequent than kill-
ing and partially consuming prey (Uygun, 1971). However,
for M. pygmaeus, the frequency of killed and unconsumed
prey was similar or lower than that of killed and partially
consumed prey. This difference between M. pygmaeus and
A. aphidimyza could be related to differences in their be-
haviour.

The relatively high percentage of killed and unconsumed
prey indicates that M. pygmaeus tastes the prey to decide
whether to continue consuming or to reject it. In fact, suck-
ing predators can abandon prey after initial testing or at any
time during the feeding process (Pollard, 1988). Thus, M.
pygmaeus may receive information when it starts feeding
on the victim, which is crucial for its decision to continue
consuming the prey or to abandon it. The taste of aphid
prey or possible deterrents in the haemolymph of the prey
are thought to be a major factor in the predators’ decision
to leave it unconsumed in the case of predatory bugs (Mey-
ling et al., 2003).

The current study provides evidence of the potential of
M. pygmaeus for reducing populations of 4. gossypii. In
fact, as A. gossypii is smaller than M. persicae and M. eu-
phorbiae the expectation is that predators will kill more
of them. The numbers of different instars of A. gossypii
killed when provided alone was higher than the numbers of
M. persicae or M. euphorbiae reported killed in the study of
Lykouressis et al. (2007) i.e. 9.22 and 5.28 aphids for M. per-
sicae and M. euphorbiae, respectively, when equal numbers
of each instar were provided. Thus, from an applied point
of view, this predator would appear to be a good biocontrol
agent for reducing the numbers of A. gossypii on eggplant.

In conclusion, partial prey consumption is a significant
part of the total prey mortality inflicted by the predator M.
pygmaeus. The incidence of this behaviour was associated
with the species of prey and the ratios of different types of
prey in a patch. It was more frequent when the prey were
of a low nutritional quality, but the effect of prey size was
insignificant. The behaviour of killing but abandoning prey
unconsumed is an important aspect of predatory behaviour
and should not be ignored. This data can be useful in fur-
ther studies aimed at investigating prey selection decisions
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of predatory bugs but also their suppressing effect on prey
populations.
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