
INTRODUCTION

Food quality can influence many aspects of the devel-
opment, survival and reproduction of predators. In order
to understand the behaviour, biology and ecology of
insects and develop pest management strategies it is
important to have a good knowledge of the ways insects
interact with their food sources. Ladybird beetles are
predators of aphids, mealybugs, scale insects, whiteflies,
thrips, mites and a number of other pest species (Hodek,
1996; Dixon, 2000). However, some ladybirds are gener-
alists and others specialists (Hodek, 1996). Studies on
prey suitability can increase our understanding of the
feeding preferences and prey specificity of ladybirds.

Although the suitability of prey for ladybird beetles is
well studied (reviewed in Hodek, 1996) the importance of
the subject remains undiminished (Michaud, 2000, 2005;
Kalaskar & Evans, 2001; Nielsen et al., 2002). Both
larvae and adults of the majority of the species of cocci-
nellid are predators. Most coccinellid predators survive
on a “mixed diet” composed of “essential” and “alterna-
tive” prey (Hauge et al., 1998; Evans et al., 1999; Nielsen
et al., 2002). Essential prey supports development and
reproduction, whereas alternative prey enables adults to
survive when essential prey is scarce (Hodek, 1962;
Mills, 1981; Evans et al., 1999). Dixon (2000) distin-
guished “nursery” prey as the prey selected by ovipo-
siting females for their immature stages. The range of
nursery prey is more limited than that of the adults. Mal-
colm (1992) proposed “included”, “peripheral“ and
“excluded” as alternatives to essential, alternative and
rejected prey, respectively. Based on larval performance
Michaud (2005) categorized prey suitability as either

“optimal”, “adequate” or “marginal”. In general, the
growth, survival and reproduction of the predator are best
when it is reared on essential prey. Rana et al. (2002) sug-
gested that the performance of a ladybird can be
improved by selection, even if the prey is initially less
suitable.

Apart from nutritional quality, numerous factors, viz.
prey defense mechanisms (Dixon, 1958, 2000; Arakaki,
1989), plant architecture (Carter et al., 1984; Rott & Pon-
sonby, 1992; Vohland, 1996; Clark & Messina, 1998),
etc. can further influence prey suitability. Though labora-
tory studies rarely include all these aspects, they can pro-
vide an indication of prey preference and nutritional qual-
ity.

The suitability of a species of prey can be assessed by
evaluating the effect feeding on it has on the life history
attributes of the predator, namely development, survival,
adult weight and reproduction. Kalushkov & Hodek
(2001) suggest that quantitative data on a predator’s rate
of development, survival and reproduction indicate the
adequacy of the prey. The influence of food quality on
growth, development and reproductive success is well
studied (Gilbert & Owen, 1990; Francis et al., 2000;
Bilde & Toft, 2001; Stamp & Meyerhoefer, 2004;
Ishiguri & Toyoshima, 2006). Reproduction requires
high-energy resources that are supplied by food, which is
a major regulatory factor of reproductive success (Houck,
1991).

Owing to their economic and biological importance,
prey-dependent responses have been evaluated for a
number of ladybird beetles, viz. Propylea quatuordecim-
punctata L. (Baumgartner et al., 1987), Adalia bipunctata
(Kalushkov, 1998), Coccinella septempunctata Linnaeus
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used to evaluate the suitability of three aphid prey, Aphis gossypii, Aphis craccivora and Lipaphis erysimi, for the ladybird beetle,
Anegleis cardoni (Weise). Development was fastest on A. gossypii followed by A. craccivora and L. erysimi. Percentage pupation,
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larly, oviposition period, lifetime fecundity and egg viability were all highest on a diet of A. gossypii, lowest on L. erysimi and inter-
mediate on A. craccivora. Age-specific fecundity functions were parabolic. Adult longevity, reproductive rate and intrinsic rate of
increase were all highest on A. gossypii and lowest on L. erysimi. Life table parameters reflected the good performance on A.
gossypii and poor performance on L. erysimi. Estimates of individual fitness values for the adults reared on A. gossypii and A. crac-
civora were similar and higher than that of adults reared on L. erysimi. Thus, the three species of aphid can all be considered essen-
tial prey for A. cardoni.

565



(Omkar & Srivastava, 2003; Kalushkov & Hodek, 2004),
Coccinella transversalis Fabricius (Babu, 1999; Omkar &
James, 2004), Cheilomenes sexmaculata (Fabricius)
(Suguira & Takada, 1998; Bind & Omkar, 2004), Pro-
pylea japonica Thunberg (Hukusima & Komada, 1972;
Kawauchi, 1981), Propylea dissecta (Mulsant) (Omkar &
Mishra, 2005), Scymnus frontalis Fabricius (Gibson et al.,
1992), Coelophora biplagiata (Swartz) (Omkar et al.,
2005), Micraspis discolor (Fabricius) (Omkar, 2006) and
many more.

Anegleis cardoni (Weise) (Tribe: Coccinellini) is an
attractively patterned, medium-sized ladybird beetle,
which occurs in southern and northern parts of India (Put-
tarudriah & Channabasavanna, 1953; Ghorpade, 1979).
Kapur (1972) and Omkar & Bind (1993) reported A. car-
doni from Goa and Lucknow, respectively. Anegleis car-
doni is reported to be a voracious feeder on whiteflies
(Sternorrhyncha: Aleyrodidae) (Ramani et al., 2002) and
scale insect pests (Sternorrhyncha: Coccidae) of sandal-
wood (Sundararaj, 2008). Both larvae and adults of A.
cardoni feed on various aphid species, viz. Aphis gossypii
Glover on Solanum melongena Linnaeus, Brevicoryne
brasssicae Linnaeus on Brassica oleracae Linnaeus,
Macrosiphum miscanthi (Takahashi) on Triticum aes-
tivum Linnaeus and M. pisi Kaltenbach on Pisum sativum
Linnaeus (Afroze, 2000). It is also a predator of Aphis
craccivora Koch, Lipaphis erysimi (Kaltenbach), Uro-
leucon compositae Theobald, Myzus persicae Sulzer,
Acyrthosiphon pisum (Harris) and many other species of
aphids (Aphids of Karnataka; http://www.aphidweb.
com). The objective of the present study was to determine
the larval performance of A. cardoni on three common
species of aphid in order to assess their suitability as prey
for this ladybird.

MATERIAL AND METHODS

Laboratory maintenance
To establish a stock culture, adults and different life stages

(eggs, larvae and pupae) of A. cardoni were collected from
Ashoka (Polyalthia longifolia) trees, located within the campus
of the University of Lucknow, India (26°50´N, 80°54´E).
Mating pairs and different life stages were kept in Petri dishes
(9.0 × 1.5 cm) in an Environmental Test Chamber (ETC) at 27 ±
2°C; 65 ± 5% RH; and a 14L: 10D photoperiod and were sup-
plied with one of the following aphid species: Aphis craccivora
reared on bean (Dolichos lablab Linnaeus), Aphis gossypii
reared on bottle gourd (Lagenaria vulgaris Seringe) or Lipaphis
erysimi reared on mustard (Brassica campestris Linnaeus). The
aphid supply was replenished every 24 h. Oviposition was
monitored twice daily and eggs removed with the help of a fine
camel hair brush and placed into Petri dishes. The numbers of
eggs that hatched were recorded. Larvae were reared on the
same species of aphids in plastic beakers (9.5 × 6.5 cm) until
they pupated. The freshly emerged adults were paired for mat-
ing, fed on the same species of aphid and the eggs they laid
were removed.

Experimental design
Immature development and survival

To evaluate larval performance in terms of development and
survival, one hundred eggs were collected from the stock culture
and placed in Petri dishes. The incubation period and number of

eggs that hatched were recorded. Hatchling first instar larvae
were transferred to glass beakers (as above), five per beaker.
Larvae were provided with the same species of aphid as their
parents together with a twig or leaf of the aphid’s host plant.
The supply of aphids was refreshed every 24 h. The experiment
was replicated ten times; the five larvae in each beaker consti-
tuting a replicate. The number of larvae surviving to the adult
stage and the duration of each instar were recorded. The dura-
tion of the pre-pupal and pupal periods were also recorded.
Fresh weights of adults were recorded within twenty four hours
of emergence. Total developmental period (egg to adult), per-
centage pupation (no. of pupae / no. of first instars × 100), per-
centage immature survival (no. of adults emerged / no. of first
instars × 100), growth index (percentage pupation / mean larval
duration) and sex ratio (number of females / total adult emer-
gence) were recorded.

Reproduction
Ten pairs of newly emerged adults (n = 10) were isolated in

Petri dishes (as above) and provided with either fresh A. crac-
civora on D. lablab leaves, A. gossypii on L. vulgaris or L. ery-
simi on B. campestris. Aphids and leaves were replaced every
24 h. Oviposition and egg viability were recorded daily for each
female over her entire reproductive life. In addition to the lon-
gevity of males and females, the pre-oviposition period (time
from emergence until first oviposition), oviposition period (time
from first to last day of oviposition), post-oviposition period
(time from the last oviposition until death) reproductive rate
(fecundity/oviposition period) and day of peak oviposition were
recorded. Age-specific fecundity graphs for the ladybirds fed on
each of the aphid species are presented.

Data analysis
The results were subjected to a one-way ANOVA and means

were compared using Tukey’s HSD test with  = 0.05
(MINITAB 2003). Pearson’s correlation coefficient was used to
test for correlations between female weight and longevity,
fecundity, pre-oviposition, oviposition and post oviposition peri-
ods, and between male weight and egg fertility. If significant the
results were subjected to a regression analysis in order to obtain
the best relationship.

Life table parameters
Life table parameters for this ladybird when reared on each of

the three prey species were calculated following Birch (1948):

Net reproductive rate (Ro) =  lxMx.
Mean generation time (Tc) =  lxMx/Ro (where, x = pivotal
age).
lx = number of females surviving in a given population (n = 10).
Mx = net fecundity of emerging female.
Intrinsic rate of increase (rm) = ln Ro/Tc
The finite rate of increase ( m) = antilog  (where e =e rm

2.718228).
Generation time (GT) = ln Ro/rm.
Doubling time (DT) = ln 2/rm.

Individual female fitness
The performance of an insect reared under standard condi-

tions is perhaps best described by an overall measure of indi-
vidual fitness. McGraw & Caswell (1996) use the following
equation to estimate individual fitness (R) from life history data:

R = {ln (mV)}/ D, where m = survival (1 or 0 ).
V = potential fecundity.
D = total development time.
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Individual fitness measures were calculated for females reared
on all three species of aphids and then subjected to a one-way
ANOVA followed by Tukey’s HSD test with  = 0.05.

RESULTS

Immature development and survival
The duration of the various life stages of A. cardoni

reared on each of the three aphid diets varied significantly
(Table 1). Incubation time and total developmental period
of A. cardoni were shortest when fed on A. gossypii and
longest on L. erysimi. Total larval development was sig-
nificantly shorter on A. gossypii than on L. erysimi and
the total developmental period on each of the three spe-
cies of aphid differed significantly. Mean weights of both
males and females were lower when reared on L. erysimi
compared to the other two aphid species (Table 2). The
growth index and survival from egg hatch to adult emer-
gence were highest on A. gossypii and lowest on L. ery-

simi. There were no significant differences in sex ratio of
A. cardoni reared on three aphid species.
Reproduction

There were no significant differences between the treat-
ments in either the pre-oviposition or post-oviposition
periods of A. cardoni females, but the oviposition period
was significantly longer and the reproductive rate higher
on A. gossypii and A. craccivora than on L. erysimi
(Table 3). Lifetime fecundity was highest on A. gossypii,
lowest on L. erysimi and intermediate on A. craccivora.
Percentage egg viability was lower on L. erysimi than on
either A. gossypii or A. craccivora.

In all three treatments the age-specific fecundity func-
tion was parabolic. The oviposition rate increased with
reproductive age up to a peak followed by a gradual
decline (Fig. 1). Female age at peak oviposition also dif-
fered among treatments, occurring earlier on A. crac-
civora than on either A. gossypii or L. erysimi (Table 3).
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0.000101.6530.56 ± 0.21c28.75 ± 0.27b25.71 ± 0.25aTotal development
0.001    7.74  5.90 ± 0.11b    5.40 ± 0.11ab  5.21 ± 0.12aPupa
0.001    7.93  2.04 ± 0.03b  1.91 ± 0.03a  1.84 ± 0.05aPre-pupa
0.000  18.26  5.85 ± 0.14b    5.34 ± 0.13ab  4.71 ± 0.13aFourth instar
0.000  11.66  4.67 ± 0.12b  4.60 ± 0.12b  3.82 ± 0.17aThird instar
0.000  17.67  3.92 ± 0.05b  4.03 ± 0.08b  3.32 ± 0.13aSecond instar
0.000  62.28  3.87 ± 0.05b  3.20 ± 0.08a  2.75 ± 0.08aFirst instar
0.166    1.87  4.40 ± 0.13a  4.27 ± 0.12a  4.07 ± 0.12aIncubation period

P valueF valueL. erysimiA. craccivoraA. gossypii
Aphid species

Stage

TABLE 1. Mean (± S.E.) duration (days) of each stage in the development of A. cardoni recorded when reared on one of three
aphid species (df = 2, 42). Means within rows with the same letter were not significantly different (  > 0.05).

0.392 0.96 0.47 ± 0.06a 0.55 ± 0.06a  0.55 ± 0.03aSex ratio
0.00031.20 5.85 ± 0.19a 7.16 ± 0.20c  7.91 ± 0.17bFemale wt (mg)
0.00044.56 5.04 ± 0.14a 6.13 ± 0.13c  6.81 ± 0.13bMale wt (mg)
0.00023.02 2.48 ± 0.19a   3.49 ± 0.21ab  4.59 ± 0.25bGrowth index
0.075 2.7579.67 ± 3.17a86.67 ± 3.74a89.78 ± 2.49aPupation (%)
0.027 3.9375.00 ± 4.45a84.00 ± 3.49a88.46 ± 2.46aImmature survival (%)

P valueF valueL. erysimiA. craccivoraA. gossypiiAphid species

TABLE 2. Mean developmental parameters of A. cardoni when reared on one of three aphid species (df = 2, 42). Means within
rows with the same letter were not significantly different (  > 0.05).

0.000201.03    0.15 ± 0.003a    0.23 ± 0.002b    0.23 ± 0.002cIndividual fitness
0.000  33.97  5.07 ± 0.20a    6.28 ± 0.16b    6.81 ± 0.06bMean reproductive rate (eggs/day)
0.000124.4443.95 ± 1.47a  68.60 ± 1.55b  75.70 ± 1.55cAdult longevity (days)
0.000  41.19  17.3 ± 0.52a  21.5 ± 0.40b  22.70 ± 0.40bPeak oviposition rate (eggs/day)
0.000  31.05  18.3 ± 1.10a  23.90 ± 1.06b  29.30 ± 0.78cFemale age at peak oviposition (days)
0.000  45.9861.86 ± 1.22a  73.85 ± 0.73b  78.00 ± 1.60bEgg viability (%)
0.000124.19136.60 ± 10.13a327.70 ± 14.81b  397.00 ± 10.84cLifetime fecundity (eggs)
0.062    3.09  3.70 ± 1.27a    6.60 ± 0.56a    5.80 ± 0.49aPost-oviposition period (days)
0.000  97.9727.00 ± 1.76a  52.1 ± 1.59b  58.30 ± 1.67bOviposition period (days)
0.201    1.70  2.90 ± 0.23a   2.6 ± 0.40a    2.00 ± 0.39aPre-oviposition period (days)

L. erysimiA. craccivoraA. gossypii
P valueF value

Aphid species
Life history parameters

TABLE 3. Mean (± SE) reproductive data for A. cardoni females (n = 10 per treatment) when fed on one of three aphid species (df
= 2, 27). Means within rows with the same letter were not significantly different (  > 0.05).



Individual comparison of means revealed that the peak
oviposition rate of A. cardoni fed on L. erysimi differed
significantly from that when fed on A. gossypii or A.
craccivora, and was highest on A. gossypii and L.

erysimi. Age-specific fertility showed trends similar to
those for fecundity except A. gossypii where it was
bimodal (Fig. 2). The longevity of males of A. cardoni
was not significantly different from that of the females (F
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Fig. 1. Age specific fecundity of A. cardoni when fed on one of three aphid species. The thick dashed line is the fecundity curve
when fed A. craccivora, the dashed line A. gossypii and thick solid line L. erysimi.

Fig. 2. Age specific egg viability of A. cardoni when fed on one of three aphid species. The thick dashed line is the egg viability
curve when fed A. craccivora, the dashed line A. gossypii and thick solid line L. erysimi.



= 2.36, P = 0.130, df = 1, 58). However, there was a sig-
nificant effect of aphid species on pooled adult longevity
(Table 3). Longevity of A. cardoni was shorter on L. ery-
simi than on the other two aphid species. The individual
fitness values of the beetles reared on each of the three
aphid diets differed significantly, being highest on A.
gossypii, lowest on L. erysimi and intermediate on A.
craccivora (Table 3).

Female weight was positively correlated with the length
of the oviposition (r = 0.803, P = 0.000) and post-
oviposition periods (r = 0.360, P = 0.051), fecundity (r =
0.834, P = 0.000) and longevity (r = 0.806, P = 0.000),
but not the pre-oviposition period (r = –0.181, P = 0.337).
Male weight was also strongly positively correlated with
fertility (r = 0.880, P = 0.000). These positive correlations
were further substantiated by statistically significant
linear regressions (Table 4) for all relationships except
that between female weight and longevity, and female
weight and fecundity, which were best fitted by S-shaped
curves produced by third degree polynomial equations.
Regression analysis revealed that fecundity and longevity
were not correlated with female weight. Female weight
also did not correlate with the length of the pre-
oviposition period or post-oviposition period, which is
supported by non-significant linear regressions.
Life table parameters

The net reproductive rate (R0), intrinsic rate of increase
(rm) and finite rate of increase ( ) were highest when
maintained on a diet of A. gossypii and lowest on a diet of
L. erysimi (Table 5). Mean generation and doubling times
were lowest on A. gossypii and highest on L. erysimi.

DISCUSSION

The present study reveals a significant influence of
aphid prey on the life attributes of A. cardoni, with
overall best performance on A. gossypii. The shorter
developmental period on A. gossypii than on A. crac-
civora and L. erysimi indicates that A. gossypii was the
most suitable prey for larval development, probably due
to the presence of the nutrients essential for growth and

development. The higher immature survival and adult
emergence on A. gossypii and A. craccivora compared to
L. erysimi indicates the lower suitability of the latter prey
species.

The suitability of A. gossypii and A. craccivora for A.
cardoni suggests that these aphids do not sequester toxic
chemicals from their host plants, L. vulgaris and D.
lablab. Many studies have reported A. craccivora as an
essential prey for ladybird beetles, viz. C. septempunc-
tata (Hodek, 1960), P. dissecta (Omkar & Mishra, 2005)
and C. sexmaculata (Omkar & Bind, 2004), but A. crac-
civora fed on Robinia pseudoacacia L. (Fabales:
Fabacae) was found to be toxic to Harmonia axyridis, due
to the presence of the amines, canavanine and ethanola-
mine sequestered from the host plant (Obatake & Suzuki,
1985). So what constitutes suitable prey varies among
ladybird species, e.g. A. gossypii is suitable for C. sex-
maculata (George, 1999) but less so for C. septempunc-
tata (Zalavadia & Kapadia, 2000). Myzus persicae is suit-
able for C. undecimpunctata (Karaman et al., 1998) but
less so for C. septempunctata (Lakhanpal & Raj, 1998).

Differential consumption can play a role in influencing
reproductive attributes and may have been partly respon-
sible for the reduced reproductive performance of A. car-
doni on L. erysimi. Since adults were fed the same prey as
larvae the observed reproductive performance reflects the
sum effect of prey species on both immature development
and subsequent adult reproduction. The shorter longevity
of A. cardoni reared on L. erysimi relative to other diets,
suggests the possible presence of chemicals or alkaloids
(Hodek, 1956; Okamoto, 1966) that make this prey
unsuitable for this ladybeetle. Lipaphis erysimi has a pun-
gent smell, presumably the result of compounds seques-
tered from its host plant, and it is possible that allyl
isothiocyanates sequestered from its host plant are, to
some degree, responsible for its reduced suitability as
prey, as previously reported for other Coleoptera (Wil-
liams et al., 1993; Noble et al., 2002). C. septempunctata
also develops more slowly when reared on L. erysimi
(Singh et al., 1994; Kumar & Verma, 1996; Joshi et al.,
1999). On the other hand C. septempunctata (Ali & Rizvi,
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df = degree of freedom, r2 = regression coefficient.
0.0001,28 96.140.766Y = 8.24 X + 21.8Fertility and male wt.
0.0003,26 20.400.667Y = –2.63X3 + 51.9X2 – 323 X + 688Female longevity and female wt.
0.0003,26 26.28 0.723Y = –24.5X3 + 492 X2 – 3146 X + 6609Fecundity and female wt.
0.0511,28 4.170.090Y = 1.00 X – 1.62Post-oviposition period and female wt.
0.0001,28 50.860.632Y = 11.4 X – 33.6Oviposition period and female wt.
0.3371,28 0.950.000Y = – 0.199 X + 3.89Pre-oviposition period and female wt.

P valuedfF valuer2Regression equationRelationship

TABLE 4. Regression equations of the relationship between various reproductive attributes (Y) and adult weight (X).

1.083.2956.00.07  65.6L. erysimi
1.132.8142.70.12167.1A. craccivora
1.142.7542.20.13226.3A. gossypii

DT (d)TcrmR0Aphid prey

TABLE 5. Demographic parameters of A. cardoni reared and maintained on one of three aphid species.



2007), C. transversalis (Omkar & James, 2004) and P.
dissecta (Pervez & Omkar, 2004) perform relatively
better on L. erysimi in terms of development, survival and
reproduction.

Females fed on A. gossypii were more fecund than
those fed on either A. craccivora or L. erysimi, again
reflecting the nutritive value and palatability of the former
species. The low fecundity recorded when fed on L. ery-
simi is most likely due in part to the small size of the
ladybirds reared on this diet and to the prey’s effect on
egg maturation. Coccinellids fed on prey of high quality
have more ovarioles and mature them earlier than those
fed on poor quality prey (Rhamalinghan, 1986). In case
of Brachinus lateralis (Coleoptera: Carabidae), Juliano
(1985) reports that the consumption of high quality prey
results in faster development, larger food reserves and a
larger body size. An interesting aspect of the current
study is that the daily fecundity ranged between 1–24
eggs /day. Afroze (2000) reports a slightly higher fecun-
dity range of 8–36 eggs / day for this ladybird fed on B.
brassicae. It is important to determine the reasons for the
low fecundity recorded in this study. A strong positive
correlation between fecundity and weight was recorded in
this study. This, as postulated by Dixon & Guo (1993),
may be due to the higher number of ovarioles in large
females. Hippodamia convergens however, does not
show the same trend between ovariole number and size
(Michaud & Quereshi, 2006). Dixon & Guo (1993) also
suggest that although fecundity was associated with size
of the females the availability of food might have a
greater effect. The higher percentage egg viability of the
ladybirds fed on A. gossypii may partly be ascribed to an
acceleration in spermatogenesis and increase sperm sur-
vival (Ponsonby & Copland, 1998).

Like other ladybirds, A. cardoni females exhibit a trian-
gular fecundity function, i.e. daily oviposition initially
increases with age to a peak, then declines with age
(Dixon & Agarwala, 2002). The peak in oviposition
occurs earlier in adult life under favourable conditions.
Differences between the times of peak oviposition indi-
cate the age-specific fecundity is prey-dependent, with a
delayed peak indicating inferior prey quality. Females
may delay ovipositing in the presence of less suitable
prey or the time of peak oviposition may be determined
by the rate of ovariole maturation. The greater longevity
of ladybeetles fed A. gossypii may be attributed to the
better nutritional resources provided by this prey.

The highest R0, rm and  values were recorded on a diet
of A. gossypii, suggesting this aphid is suitable for mass
rearing of A. cardoni. Birch (1948) pointed out that rm is
influenced by age-specific survival and age-specific
fecundity. In the present study, differences in the rm of A.
cardoni were largely due to significant differences in
reproductive rate.

Individual fitness values were significantly influenced
by the prey species, as noted in other studies (Hemptinne
et al., 1993; Evans et al., 1999; Soares et al., 2005;
Omkar & Mishra, 2005). The low fitness on L. erysimi
was probably due to the delay in the onset in reproduction

and low fecundity recorded when fed on this aphid. Low
fitness in Gargaphia solani (Hemiptera: Tingidae) is also
associated with a low fecundity and a delay in egg pro-
duction to later in a female’s life (Tallamy & Denno,
1982).

This study reveals that all the species of aphids tested
serve as essential prey for the predator A. cardoni and
Aphis gossypii was the most suitable. The performance of
A. cardoni was prey-dependent and the order of suit-
ability of the prey tested was A. gossypii > A. craccivora
> L. erysimi.
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