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ABSTRACT: The green lacewing, Chr)'sopcrlll carl/ell (Stephens) (Neuropterll: 
Chrysopidae) is one of the most effective bioagents for the control of aphids. The present 
work deals with mllss production, release and evaluation of this predator on different aphid 
pests including Aphis craccil'ora Koch on potato, Aphis lIerii (80yer de Fonscolombe) on oleander, 
Aphis goss}'pii Glover on cotton, Bre.·icorYlle brassicae (L.) on cabbage, AfyzlIs persicllc (Sulzer) on 
apple, lind Pterochloroitles IJersica Chlod. on peach. Experiments were done at four different 
locations of Egypt including Qalubiya, Demmyate, North Sinai lind Giza. About one million 
larvae were released at the nlte of 100 larvae per tree and 50 laryae per individual plant, 
biweekly, during 2005-2006. The results showed that the IlOpulations of the aphid species 
decreased from 2110 to 77, 2851 to 5, 5142 to 2,1741 to 110,1410 to II and 2210 to 15 
individuals / 10 leaves, on potato, cotton, oleander, cabbage, apple, peach, respectivel)" after 
relellsing C. carnea. 

KEY \VORDS: Aphids. biological control, Chrysoperia camea. Egypt. 

INTRODUCTION 

The green laccwing, Cluysoper/a carnea 
(Stephens) (Neuroptera: Chrysopidae) was found 
to be most important predator of aphids (Rosenheim 
et al.,1998), spider mites (especially red mites) 
(Dutton et aI., 2002), thrips, whiteflies (Abd-Rabou, 
2000), eggs oflcafllOppers, moths, and leafminers, 
small catcll,illars, beetle eggs and larvae (Kubota 
and Shiga, 1995), and the tobacco budworm. It is an 
important predator of long-tailed mealybug in 
greenhouses and interior plantscapes (Tauber & 
Tauber, 1983). 

Chrysopids are important biocontrol agents 
of aphids and have been effectively used for the 

integrated control of several aphid pests in different 
parts of the world (Zelany, 1984; Saminathan et aI., 
1999; Ulhaq et aI., 2006). The aim of this work was 
to evaluate C. camea on different species of aphids 
in different locations in Egypt. 

MATERIALS AND ~lETHODS 

One hundred (60 females and 40 males) adults 
of C. carnea were confined in a glass chimney (9 
em dia., 16 em dia.), which was placed in a Petri dish 
(12cm dia). Another small Petri dish (8.0 em dial 
was placed in the bigger Petri dish for holding cotton 
soaked in distilled water to maintain moisture. The 
upper open end of the glass chimney was covered 
with a black muslin cloth and was tightened with a 
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rubber band. The adult diet [Yeast and honey, I: I] 
was provided inside the glass chimney \'lith the 
help of a small plexi glass strip, each strip being 
drilled at three points to make pits for holding drops 
of a diet. The diet was provided at an interval of 24 
bours. Eggs laid by the females on the walls of the 
chimney and muslin cloth were harvested with a 
sharp razor and one egg per test tube (7.5 x I cm. 
diu.) was placed with the help of a camel hair brush. 
The test tubes were plugged with cotton swab. 
After hatching, the newly hatched larvae were fed 
on frozen eggs of Silotroga cere/ella (0.2 gmltube) 
that were provided at the interval offour days. The 
temperature and humidity in the laboratory 
conditions were 25-27 °C and 65-70% R.H (Ulhaq et 
a\. 2006). 

In 2005 and 2006, about one million larvae 
were released at the rate of 100 larvae per tree and 
50 larvae per individual plant [from a carton box (15 
cm height and 10cm diameter) containing larvae, 
they were allowed to freely disperse from the 
container's] in Qalubiya, Demmyate, North Sinai and 
Giza on Bras5;ica oleracea L. variety botlTlis 
(cabbage) infested by Brevicoryne brassicae (L.), 
SolallulIl fuberOSllIll L. variety Clara (potato) 
infested by Aphis craccivora Koch, Gossypium 
barbadcllse L. variety Giza 57 (cotton) infested by 
Aphis gossypii Glover, Pyrus malus L. varietv 
Silvestris [apple (15 years old, 3 meters high)] 
infested by Myzus pcrsicae (Sulzer), Nerilllll 
oleal/der L. (oleander) infested by Aphis nerii 
(Boyer de Fonscolombe) and Prlll1spersica Batsch 
variety Sinewy (peach) infested by Pterochloroides 
persica Chlod. 

During 2005-2006, biweekly releases were 
made of 100 larvae per tree of apple (100 trees and 
20 re leases), peach (100 trees and 12 releases) and 
oleander (50 trees and 12 releases), and of50 larvae 
per plant for cotton (400 plants and 12 releases), 
potato (600 plants and 8 releases) and cabbage (500 
plants and 10 releases), amounting to 0.5 million 
larvae for each year. Releases were begun from 
February to May in case of potato, from June to 
October in case of cabbage, from March to 
~ecember in case of apple and from May to October 
III case of cotton, oleander and peach. The efficacy 
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of the releases was assessed monthly during 2006 
by counting the stages of aphids present, the 
natural enemies recorded associated with the aphid 
species and eggs, larvae and pupa of C. carnea 
present and on a total of 10 middle leaves from 
each plant in each site. The same procedure were 
followed in the control experiment except for C. 
carnea releases. 

Statistical analysis of the obtai ned data was 
done using Analysis of variance (.ANOVA) 
procedures in SAS. The means were separated 
using Duncan's Multiple range test in SAS. 

RESULTS AND DISCUSSION 

Aphis cracciJ,'ora on potato 

The population of A. craceiFora on potato in 
Giza was 98 individuals! 10 leaves \vhi Ie the natural 
enemies were 0,2, 165 individualsl 10 leaves during 
February for Orius albidipellllis Reuter, CocdJ/el/a 
llndecimjJullctata L., and C. carllca, respectively, 
after releases. The corresponding val ues were 1741 
individuals! 10 leaves and 1, 1, 11 individuals! 10 
leaves in the control experiment. The population of 
the aphid decreased gradually after releasing C. 
camea till it reached 77 individuals1 10 leaf during 
April, while the natural enemies were 1, 5, I 10 
individualsl 10 leaves for O. alh idipel//l is, C. 
IJl1decimplillctata and C. carl/ea, respectively, In 
the control, the aphids wcre 1315, 'while the natural 
enemies were 1,3, 17 individualsl 10 leaves (Figs, I, 
2 &3). The population of the aphid decreased frolll 
2110 to 77 individuals/ 10 leaves while the 
popUlation of C. carnca increased from 14 to 184 in 
March. The population of O. a I/J idipcll 11 is, 
decreased after releasing C. carllea from 3 to 2 
individuals/ 10 leaves during March, while C. 
undecimputlctata increascd f!"Ol11 3 to 5 individualsi 
10 leaves during April. The simple correlations 
between the popUlation of natural enemies (Q. 

aibidipellllis, C. ulldecimplIflctala, C.carllca) and 
the mean number of A. craccil'u/"a population werC 
positive (r = 0.53,0.60 and 0.90) and nOll-significant, 
respectively. The simplc regression f<Jr changing 
the popUlation of nat lira I el1cmies (a, B and C) on 
the mean l1umbcrofA. cracC"ivora population wcre 
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Fig. 1. Populations of Aphis craccivora before and after release of Chrysoperla carnea on potato 
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positive (b = 0.29, 0.93 and 0.98) and non-significant, 
respectively. 

On Apllis gossypii on cotton 

The population of A. g()s~)'pii on cotton in 
Demmyate was 5 individuals/ 10 leaves while the 
natural enemies were 0, 71, 730 individuals/ 10 leaves 
during September (for Aphelilllts abdominalis, C. 
lll1decimplfllctata and C. carllea, respectively) 
arter releases. In comparison, the aphid population 
was 2851 individuals/ 10 leaves and the natural 
enemies were 2, 65, and 91 individuals! 1 0 leaves in 
the control experiment (Figs, 4, 5 & 6). The 
populations of aphid decreased from 2851 to 5 
individuals/ J ° leaves while the population of C. 
carl/ea increased from 10 to 150 at the end of the 
experiment, indicating the effective role of this 
chrysopid in controlling A. gos.sypii on cotton. 

The population of A. abdominalis decreased 
after releasing C. camea from 10 to 3 individuals! 
10 leaves during August, while that of C. 
ulldecilllplfllcfafa increased from 65 to 71 
individuals! 10 leaves during September. The simple 
correlations between the population of natural 
enemies (A. abdomina/is, C. w!(/ecimpzlI1ctata, C. 
carllca) and the mean number ofA. gossypii were 
positive (r= 0.30, 0.02 and 0.04) and non-significant, 
respectively. The simple regression for changing 
the population of natural enemies (A. abdominalis, 
C. lIndecimpuJ1ctata, C. carnea) on the mean 
number of A_ gossypii were positive (b = 0.09,0.50 
and 0.65) and non-significant, respectively. 

On Aphis llerii on oleander 

The population of A. nerii on oleander in Giza 
was 155 individuals/ 10 leaves while the natural 
enemies were 0,4,56 individuals/ 10 leaves during 
June for Aphidoletes meridiollalis Felt, C. 
11l1decimpllflctata and C. carnea, respectively, after 
releases in comparison to 741 aphidsl 1O leaves 
and 12,3 individuals/ 10 leaves of A. meridiona/is 
and C. 1I11decimplilictata in control (c. carl1ea was 
not found in the control experiment). The 
population of the aphid decreased gradually after 
releasing C. camea till it reached 2 individu;,lsi 10 
leaves during October, while the natural enemies 

302 

were 0, 2 individuals! 10 leaves for A. meridiona/is 
and C. undecimpunctata, respectively. In control, 
the aphids were 5142, while the natural enemies 
were 27 and 7 individuals! 10 leaves (A. 

meridionalis, C. undecilllpllllctafa) (Figs, 7, 8 & 
9). The results show that the population of aphids 
decreased from 5142 to 2 individuals/ 10 leaves while 
the population of C. carnea increased from ° to 92 
during August. This chrysopid established on A. 
lIerii on oleander in this area for the first time. 

The population of natural enemies, A. 
meridiona/is, decreased after releasing C. carnea 

from 27 to 4 individuals! 10 leaves during August, 
while C. ulldecimplIllctata increased from II to 13 
individuals! 10 leaves during September. The simple 
correlations between the population of natural 
enemies (c. 1Il1decimplillctata. C. carllea) and the 
mean number of A. lIerii were positive (r = 0.26 and 
0.53) and non-significant, respectively. The 
correlation between the popUlation of natural enemy 
(A. meridionalis) and the mean number of A. nerii 

(r = 0.73) was positive and significant. The simple 
regression for changing the population of natural 
enemies (A. meridiollalis) on the mean number of 
A. neriiwas positive (b =0.91) and significant, while 
the simple regression for changing the population 
of natural enemies (c. 1Il1decimplll1ctata. C. 
carnea) on the mean number of A. flcrii were also 
positive (b = 0.84 and 0.28) and nOll-significant, 
respectively. 

On Brevieor)'lle br(lssicae on cabbage 

The population of H. hrassicae on cabbage 
in Qalubiya was J 10 individuLi lsI 10 leaves while 
the natural enemies were 2, I, 39 individuals! 10 
leaves during July for SC)'IllI111S sp., AphidillS sp., 
and C. carl/ea, respectively, after releases in 
comparison to 1278 aphids/ 10 leaves and 5, 7, 12 
individuals/ 10 leaves of S(~l'JlIIiIiS sp., Aphidills 
sp., C. camea, respectively, in the control (Figs, 
10,11 &12). In this experiment the population of 
aphids decreased from 1741 to 197 individuals/ to 
leaves while the population ofC carllea increased 
from 8 to 84 at the end of tile experiment, indicating 
the efficacy of this chrysopid in controlling B. 
hrassicae on cabbage. 
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Fig. 11. Populations of natural enemies of Brevieoryne brassicae before releasing Chrysoperla carnea 
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The present work also observed the 
population of natural encmies, SC)'ntllllS sp. and 
Apliidilts sp. decreased after releasing C carnea 
from 18 to 3 and 15 to 1 individuals! 10 leaves, 
respectively, during October. The simple 
correlations between the population of natural 
cncmies (SO'IJIIlIlS sp., c. carnea) and the mean 
number of fJ. hrassicae were positive (r = 0.51 and 
0.77) and non-significant, respectively. It was 
negative between the population of Aphidills sp. 
and the mean number of B. brassicac (r= -0.05) and 
also nOll-significant. The simple regression for 
changing the population of natural enemy 
(Sq'/IllIllS sp.) on the mean number of B. brassicae 
was positive (b = OA3) and non-signiticant, while 
the simple regressions for changing the population 
or natural enemies (Aphidius sp., C carnea) on 
the mcan number ofB. brassicae were also positive 
(b = 0.96 and 0:98) and significant, respectively. 

On lJlyzlls persicae on apple 

The population of A1. persicae on apple in 
Giza was 41 individuals/ 10 leaves whi Ie the natural 
enemies were 0, 5 and 210 individuals! 10 leaves 
during April (Apliidills sp., C. 1Il1decimpullctata 

and C. carnca, respectively) after releases in 
comparison to 620 aphids! 10 leaves and 6 Aphidius 
sp.l 10 leaves in the control. The population of the 
aphid decreased gradually till it reached 111 10 
leavcs during September, while it was 615!1 0 leaves 
in the control. In this experiment, the populations 
of the aphids decreased from 141 ° to II while the 
population of C. carllea increased from 0 to 31 J 
during May. This chrysopid established on At. 
persicae in this area for the first time (Figs. 13, 14 
&15). The population of Aphidius sp. decreased 
after releasing C camea from 6 to ° individuals/ 10 
~eaves during April, while C. ul1decimpllllctata, 
lI1creased from 0 to 9 individuals/l 0 leaves during 
September. The simple correlation between the 
population of C. 1l11decimpu11ctata and the mean 
numb~r ~f M. persicae was positive (r = 0.57) and 
non-slgl11ficant, while it was also positive between 
the population of C carnea and the mean number 
o.f AI. persicae r = 0.93 and highly significant. The 
sImple regression for changing the population of 
C. ul1decimplll1Clafa on the mean number of M. 
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persicae was positive (b = 0.42) and non-significant, 
while the simple regression for changing the 
population of C carnea on the mean number of A1. 
persicaewas also positive (b = 0.86) and significant. 

On Pteroclzloroitles persica on peach 

The population of P persica on peach in 
North Sinai was 140 individuals/ 10 leaves while 
the natural enemies were 2, 0, 13 individualsl 10 
leaves during May (Scymllus sp., AphidiliS sp. and 
C carnea, respectively) after releases in comparison 
to 910 aphids/10 leaves and 2 and 6 individuals of 
Scyml1us sp., and AphicUus sp ! 10 leaves, 
respectively, in the control. The population of the 
aphid decreased gradually after releasing C carnea 
till it reached 15 individualsl J 0 leaves during 
October, while the natural enemies were 26,0, 74 
individuals! 10 leaves (SCYIl111US sp., AphidiliS sp. 
and C. carnea, respectively). In the control, the 
aphids were 830, while SCYI1lf1US sp. and Aphidius 
sp. were 50 and 8 individuals/ 10 leaves, respectively 
(Figs. 16, 17 & 18). In this experiment, the 
populations of the aphids decreased from 2210 to 
15 while the population ofC camea increascd from 
o to 145 during August. This chrysopid established 
on P persica in this area for the first time. The 
population of Scymlllfs sp. and Aphidills sp. 
decreased after releasing from 50 to 26 and 21 to I 
individuals! I 0 leaves during October, respectively. 
The simple correlation between the population of 
Scyml111,Y sp. and the mcan number of P. persica 
was negative (r = -OAO) and non-significant. It was 
positive between the population of natural enemies 
(Aphidius sp., C. carnea) and the mean number of 
P persica (r= 0.73 and 0.46) and non-significant in 
case ofC carnea, while it was highly significant in 
case of Aplzidius sp. The simple regression for 
changing the population of Scyml111s sp., and 
AphidiliS sp. on the mean numberofP. persica were 
p.osi.tive (b = 0.89 and 0.79, respectively,) and 
slgl1lficant, while the simple regression for changing 
the population of C. carllea on the mean number of 
P persica was also positive (b = 0.24) but n011-

signi ficant. 

The results indicated that the population of 
all these aphid species decreased a tier releasing C. 
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carnea in all locations in Egypt and the population 
of C. carnea increased in all experiments after 
release. During the present work, C. carllea was 
established in Sinai associated with the population 
of P. persicae on peach for the first time. This vast 
desert area is characterized by mild temperature and 
high humidity (7-32°C and 70-82RH%). Evaluations 
of augmentative releases of chrysopids have 
focused on immediate reductions of target pest 
densities. This work indicates that the populations 
of the natural enemies, A. abdomil/alis, A. 
meridionalis, Aphidills sp., O. afbidipennis and 
Scymllus sp. decreased after releasing C. carllea, 
while the populations of C. ulldecilllpUl1ctata 
increased. These findings agree with those of 
Rosenheim et al. (1994, 1998) who found that C. 
carnea and others feed on more than one prey. 
Wheeler et al. (1968) found that chrysopids and 
coccinellids feed on parasitized aphid mummies 
which could reduce aphid parasitoid populations. 

Chrysoper/a carnea is a very important 
biological control agent due to its tolerance a wide 
range of ecological factors. It is found in different 
agricultural habitats and in high relative frequency 
of occurrence (Zelany, 1984; Abbas, 1986; Darwish 
and Ali, 1991; New, 1984). It has broad prey range 
and effective searching abilities (Ridgway and 
Murphey, 1984). C. camea was equally effective 
against two clones of the aphid M. persicae that 
differed in their insecticide resistance profile (Kift 
et al., 2005). 

Rosenheim (2000) stated that aphid prey 
availability and higher-order predation interacted 
strongly in their influence on C. carnea survival 
and the larval survival in the presence of higher
order predators was 5.6% when prey availability 
was intermediate and 40.5% when prey were 
superabundant. Spatial heterogeneity in aphid prey 
densities modulates the intensity of higher-order 
predation and thereby appears to produce source
sink dynamics of C. carnea in cotton fields. These 
results agree with the findings of present work. 
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