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ABSTRACT 
 

This study was carried out under laboratory conditions at 25±2°C and 65±5% 
R. H.. The Chrysoperla carnea (Steph.)larvae in that experiments was fed on pistachio 
psylla nymphs (Agonoscena pistaciae Licht.) and compared with Mediterranean moth 
eggs (Ephestia kuehniella Zeller; Lepidoptera: Pyralidae) as standard host. The 

results showed with significant difference, a mean predatism of predator larvae of two 
hosts were tested was 561.44±37.82 and 433.78±26.51 respectively. The greatest 
predation efficiency of C. carnea larvae was on pistachio psylla nymphs then on E. 
kuehniella eggs. 
keywords: Chrysoperla carnea (Steph.), Ephestia kuehniella zeller, Agonoscena 

targionii Licht, Predation Efficiency, biology. 

 
INTRODUCTION 

 
Pistachio psylla is one of the most important and dangerous pests on 

the pistachio tree (Burckhardt and Lauterer, 1993), because of the difficulty of 
controlling on it, and pesticide damages on environment and on the 
population of the beneficial insects, besides the developing of new 
generations that resist the most used insecticides. 
There are several natural enemies for this pest which control its population 
such as green lacewing (Chrysoperla carnea Stephens). This species 
because of having desired character has been more attracted as a natural 
biological control agent (Hassan, 1978). C. carnea is a cosmopolitan 
polyphagous predator, commonly found in agricultural systems. It has been 
recorded as an effective generalist predator of aphids, coccids, mites and 
mealy bugs etc. (Singh and Manoj, 2000; Zaki and Gesraha, 2001; Duelli, 
2001; Carrillo et al., 2004). The main factors may affect the feeding and 
function of a predator as a biological control agent are edacity, functional 
response, numerical response, host preference and ability of a predator to 
hunt its prey and environmental conditions (Messina and Sorenon, 2000). It 
has been widely used for aphid bio-control [Venkatesan et al., 2000, 2002) 
and other insect pests because of its ubiquitous nature, polyphagous habits, 
and compatibility with selected chemical insecticides, microbial agents and 
amenability to mass rearing (Ashfaq et al., 2002; Uddin et al., 2005; Syed et 
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al., 2008). It has been mass-reared and marketed commercially in North 
America and Europe for population management of many insect pests (Liu 
and Chen, 2001; Balasubramani and Swamiappan, 1994; Tauber et al., 
2000).  

At low densities, polyphagous predators may eat common prey such 
aphids, lepidopteran eggs and larvae, but when prey and predator densities 
increase, the predators may also show negative actions such as cannibalism 
(Burgio et al., 2005). When beneficial insects are released as bio-control 
agents into agro-ecosystems and habitats such as protected crops, it is 
important to evaluate the possible interactions between polyphagous 
predators. Inoculative or augmentative releases and the side effects of 
introducing exotic generalist predators are other issues that require accurate 
analyses  (van Lenteren et al., 2003). 
This study was conducted to determine feeding potential of C. carnea larvae 
on pistachio psylla nymphs (A. targionii Licht.) comparing with alternative host 
(E. kuehniella Zeller) in laboratory conditions. 

 
MATERIALS AND METHODS 

 
 Prey and predator insects: Pistachio psylla and C. carnea insects were 

obtained from pistachio orchards. Adult of C. carnea were kept in glass jars 
(8 x 20 cm), that covered with black cloth screen and fed on artificial diet: 
yeast, honey and water (1:1:1 ratio). Eggs deposited on the walls of rearing 
jars and the cloth screens were daily removed by soft hair brush. Eggs of E. 
kuehniella Zeller were obtained from laboratory mass rearing then the eggs 
were killed by freezing at 2º for 20 days. 

 Predation Efficiency of C. carnea: Newly hatched larvae (< 24 h) of C. 
carnea were used in the experiments. To avoid cannibalism, newly hatched 
larvae was kept singly in glass Petri dish. Predation efficiency of the 
predator was tested by providing pistachio psylla in 4

th
 nymphal instar 

which we identified the most preferred stage of psylla in previous 
experiments, and this result agree with (Hadji Mohammad, 2008) who 
founds that there positive preference for 4

th
 nymphal instars by C. carnea 

larvae,  and E. kuehniella eggs for each larvae. larvae were transferred to 
the new glass Petri dish contains new number of preys with the help of soft 
and moist camel hair brush and kept for 24 h. To calculate amount of preys 
that fed on theire by predator's larvae, the consumed number of preys was 
counted after every day until the predators completed its larval 
development.  

 Analyzes: Experiments were designed in Randomized Complete Block 
Design (RCBD) with five replications each having five C. carnea larvae. 
Data analyzed by the Least Significant Difference (LSD) analysis. Data 
recorded was analyzed by a computer software SPSS. 
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RESULTS AND DISCUSSION 
 

Foods consumption for 1
st

 larval instar of C. carnea: 
The results showed that the mean number of preys which consumed 

by 1
st
  larval instar of C. carnea was less compared with 2

nd
 and 3

rd
 larval 

instars when predator fed on three testing preys. Obtained results in (Fig. 1) 
indicated to significantly differences (P< 0.001) existence between preys 
number which consumed by 1

st
 larval instar of C. carnea. maximum number 

of preys consumed by predator larvae was on pistachio psylla nymphs 
comparing with E. kuehniella eggs. 
Foods consumption for 2

nd
 larval instar of C. carnea: 

The results showed that the mean of preys number which consumed 
by 2

nd
 larval instar of C. carnea was equal between tow preys, (Fig. 1). 

Foods consumption for 3
rd

 larval instar of C. carnea: 
Obtained results in (Fig. 1) indicated increasing in preys number 

consumed by 3
rd

 larval instar of C. carnea was significantly highly than 1
st
 

and 2
nd

 larval instars. The 3
rd

 larval instar predation rate was (81.11, 79.89, 
79.06) when fed on tow testing preys, respectively. 
Same type of results was also reported by (Hadji Mohammad, 2008) that 
80% of total preys was consumed by 3

rd
 larval instar. Quantity of preys that 

consumed by C. carnea larvae depends up on prey species size and on 
stage offered for feeding. The increasing of predation rate because 
increasing of size and age of larvae and its food requirements.  
The results showed that number of tow testing preys which consumed by 3

rd
 

larval instar was significantly different (P< 0.05). Maximum number of preys 
consumed by 3

rd
 larval instar was on pistachio psylla nymphs (455.39±39.15), 

and minimum number on E. kuehniella eggs (342.94±24.21). 
Foods consumption for C. carnea larvae: 

The consumption increases from the first to last larval instars at 
different preys (Fig. 1). It’s apparent that on average 7-10% food was 
consumed by the 1

st
 larval instar, 10-15% by the 2

nd
 larval instar and 79-81% 

food was consumed by the 3
rd

 larval instar. The results showed that preys 
number which consumed by 3

rd
 larval instar of C. carnea was significantly 

different (P=0.001) from each other. Maximum number of preys consumed by 
3

rd
 larval instar was on pistachio psylla nymphs (561.44±37.82), minimum 

number was on eggs of E. kuehniella (433.78±26.51), (Fig. 1). 
Mean of daily consumption of C. carnea larvae: 

In (Fig. 2), there is a significant difference between the daily 
consumption of C. carnea larvae on different preys, depend on larval instar. 
Mean of different preys consumption in first day was 17.92 and 16.46 on 
pistachio psylla nymphs and E. kuehniella eggs, respectively. Then the 
consumption gradually increasing until its maximum value, which was 125.67 
on pistachio psylla nymphs in 18

th
 day of C. carnea larvae age, while it was 

98.89 on E. kuehniella eggs in 10
th
 day of larvae age. It is obvious from the 

(Fig. 2) that consumption was decreasing in several points of daily 
consumption diagram because of stopping larvae of feeding before 
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metamorphosis process. Relationship between larvae age "X" and number of 
daily consumption preys "Y" formulated as: 
Y= 6.587X - 7.102    (when fed on pistachio psylla nymphs) 
Y  = 9.085X -15.70    (when fed on E. kuehniella eggs) 
 

 (Fig. 1): Number of preys fed by C. carnea larvae under laboratory 
conditions. 

(Fig. 2): Mean of daily consumption of C. carnea larvae on different 
preys under laboratory conditions. 

 
Pistachio psylla A. targionii Licht. is one of the most important pests of 
pistachio orchards. All of C. carnea larval instars had ability to predation 
pistachio psylla nymphs and complete its natural development on its. The 
results showed that the mean of preys number which consumed by 1

st
 and 

2
nd

 larval instars of C. carnea was less compared with 3
rd

 larval instar when 
predator fed on pistachio psylla nymphs and eggs of E. kuehniella. Whereas 
the consumption preys average by 1

st
 and 2

nd
 larval instars was about 20% 

from total larval consumption, while 3
rd

 larval instar consumed in average 
80% from total larval consumption that was 561.44 and 433.78 preys 
respectively, from pistachio psylla nymphs and eggs of E. kuehniella. 
Whereas 1

st
 larval instar consumed 51.00 and 26.88 while that of 2

nd
 instar 

was 60.52 and 58.57 and that 3
rd

 instar was 455.39 and 342.94 preys 
respectively, from tow testing preys. This result agreements whith (Jaafari et 
al., 2003) who found that the most predatism of C. carnea insect is at the 3

rd
 

larval stage. Laboratory rearing for C. carnea larvae can be successfully on 
eggs of E. kuehniella, The 3

rd
 larval instar consumption of C. carnea about 

80% of total sum from consumed preys, this founded by (Hadji Mohammad, 
2008). Our result help us to defined successfully release time for C. carnea 
larvae which was in last of 2

nd
 larval instar to saving of food and execution the 

maximum consumption rate in field. Mean of daily consumption of C. carnea 
larvae calculated for three tested preys, and this help us to evaluate preys 
quantity that we need to C. carnea mass rearing. 

fig. 2
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Food consumption varied in C. carnea depending upon the host 
species. C. carnea larvae are voracious predators of A. gossypii, H. 
virescens, H. zea, H. armigera, P. gossypiella, and Leptinotarsa 
decemlineata (Rafiq, 1974; Balasubramani and Swamiappan, 1994) and 
other soft body insects. C. carnea larvae killed a mean total of 567.3 eggs of 
Tetranychus urticae, consuming 7.5 in first, 20.9 in second and 71.6% in third 
instar (Sengonca and Coeppicus, 1985). Sengonca and Grooterhorst (1985) 
studied feeding activity of C. carnea on eggs of Barathra brassicae and S. 
littoralis and found that during larval development a single larvae consumed 
426.2 eggs of B. brassicae and 982.9 eggs of S. littoralis. C. carnea larva 
consumed on an average 377 and 641 egg of O. nubilalis and A. ipsilon, 
respectively and 2056 of A. ipsilon neonates during larval development 
(Obrycki et al., 1989). Balasubramani and Swamiappan (1994) worked on 
feeding potential of C. carnea on insect pests of cotton under laboratory 
conditions, during development each larvae of C. carnea consumed an 
average 732.3, 662.5 eggs of C. cephalonica and H. armigera, respectively, 
419.2 A. gossypii, 409.6 neonates of H. armigera, 329.7 nymphs of B. tabacci 
and 288.5 nymphs of A. biguttula. C. carnea preyed on a mean of total of 312 
eggs and 232 larvae of M. brassicae during larval development. 
Comparatively, less consumption of cotton bollworms eggs by the predator 
may be attributed to the size of the eggs as the eggs of cotton bollworms are 
larger than the Angoumois grain moth eggs (Sarwar et al., 2011). 

Based on the studies, E. kuehniella eggs appeared to be the most 
promising host for mass rearing of the predator. Additionally, successful 
predation on the pistachio psylla nymphs evidenced the potential of C. carnea 
for the management of pistachio psylla in the field which is an instrumental for 
biological pest control strategy. 

 
REFERENCES 

 
Ashfaq, M., N. Abida and Gulam, M.C. 2002. A new technique for mass 

rearing of green lacewing on commercial scale. Pakistan J. Appl. Sci. 
2(9): 925-926. 

Balasubramani, V. and M. Swamiappan, 1994. Development and feeding 
potential of the green lacewing Chrysoperla carnea (Stephens) 
(Neuroptera: Chrysopidae) on different insect pests of cotton. Anzliger-
fuerschardlingskunde- pflaanzenschutz (Germany), 67: 165-167. 

Burckhardt, D. and P. Lauterer, 1993. The Jumping Plant-lice of Iran 
(Homoptera: Psylloidea)- Revue Suisse de zoologie, 100(4): 829-898. 

Burgio G., Santi F., Maini S., 2005.- Intra-guild predation and cannibalism 
between Harmonia axyridis and Adalia bipunctata adults and larvae: 
laboratory experiments.- Bull.  Insectology, 58 (2): 135-140. 

Carrillo M.A., S.W. Woolfolk, and W.D. Hutchison, 2004. Green lacewings. 
(http://www.vegedge.umn.edu/VEGPEST/beneficials/glw.htm). 

Duelli, P., 2001. Lacewings in Field Crops. In: Lacewings in the Crop 
Environment, McEwen, P.K., T.R. New and A.E. Whittington (Eds.). 
Cambridge University Press, Cambridge, pp: 158-171. 

http://www.vegedge.umn.edu/VEGPEST/beneficials/glw.htm


Jloud, A. et al. 

 1072 

Hadji Mohammad T., 2008. Pistachio Psylla, Agonoscena pistasiae Burck. 
And Laut. (Hom.: Psyllidae) Stages Preference by Chrysoperla carnea 
Steph. (Neuro.: Chrysopidae). Faculty of Agriculture, Shahid Bahonr 
University Kerman, Iran. Academic J.  Ent. 1 (1): 07-11. 

Hassan, S.A., 1978. Releases of Chrysoperla carnea Steph. to control Mysus 
persicae Sulzer on eggplant in small greenhouse plots. Zeitschrift fur 
pflanzenkrankheiten und pflanzenschutzt, 85: 118-123. 

Jaafari, sh. J. Hadjizadeh, J. Jalali Sandi and R. Hosaini, 2003. Investigating 
functional response and host preference adults and larvae of 
Hipodamia variegate Goez. in experimental condition. 3rd national 
conference on the development in the application of biological products 
and optimum utilization of chemical fertilizers and pesticides in 
agriculture. pp: 419-420. 

Liu, T. and T. Chen. 2001. Effects of three aphid species (Homoptera: 
Aphididae) on development, survival and predation of Chrysoperla 
carnea (Neuroptera: Chrysopidae). Applied Entomology Zoology, 36: 
361-366. 

Messina F.J. and S. Sorenon, 2000. Effectiveness of Lacewing Larvae in 
reducing Russian wheat aphid population on susceptible and resistant 
wheat. Biological Control, 21(1): 19-26. 

Obrycki, J. J., M. N. Hamid and S. A. Sajap. 1989. Suitability of corn insect 
pests for development and survival of Chrysoperla carnea and 
Chrysopa oculata (Neuroptera: Chrysopidae). Environmental 
Entomology, 18: 1126-1130. 

Sarwar M., N. Ahmad, M. Tofique and A. Salam, 2011. Efficacy of some 
natural hosts on the development of Chrysoperla carnea (stephens) 
(Neuroptera: Chrysopidae) - a laboratory investigation. The Nucleus 
48, No. 2 (2011) 169-173. 

Sengonca, C. and S. Coeppicus. 1985. Feeding activity of Chrysoperla 
carnea (Stephens) on Tetranychus urticae (Koch.). Zeitschrift. Fur. 
Angewandte. Zoologie, 72: 335-342. 

Sengonca, C. and A. Grooterhorst. 1985. The feeding activity of Chrysoperla 
carnea (Stephens) on Barathra brassicae L. and Spodoptera littoralis 
(Boisd.). J. appl. Ent., 100: 219-223. 

Singh, N. N. and K. Manoj. 2000. Potentiality of Chrysoperla carnea in 
suppression of mustard aphid population. Indian J. of Entomol., 62: 
323-326. 

Syed A.N., M. Ashfaq, and S. Ahmad, 2008. Comparative Effect of Various 
Diets on Development of Chrysoperla carnea (Neuroptera: 
Chrysopidae). Int. J. Agric. Biol., 10: 728-730. 

Tauber, M. J., C. A. Tauber, K. M. Daane and K. S. Hagen. 2000. 
Commercialization of predators: recent lessons from green lacewings 
(Neuroptera: Chrysopidae: Chrysoperla). American Entomologist, 46: 
26-38. 

 
 



J. Plant Prot. and Path., Mansoura Univ., Vol. 4 (12), December, 2013 

 1073 

Van Lenteren J. C., Babendreier D., Bigler F., Burgio G., Hokkanen H. M. T., 
Kuske S., Loomans A. J. M., Menzler-Hokkanen I., Van Rijn P. C. J., 
Thomas M. B., Tommasini M. G., 2003. Regulation of import and 
release of mass-produced natural enemies: a risk-assesment 
approach, pp. 191-204. In: Quality control and production of biological 
control agents. Theory and testing procedures (VAN LENTEREN J. C., 
Ed.). CABI Publishing, Wallingford, UK. 

Venkatesan, M., S. P. Singh and S. K. Jalali. 2000. Rearing of Chrysoperla 
carnea (Stephens) (Neuroptera: Chrysopidae) on semi-synthetic diet 
and its predatory efficacy against cotton pests. Entomology, 25: 81-89. 

Venkatesan, T., S. P. Singh, S. K. Jalali and S. Joshi. 2002. Evaluation of 
predatory efficiency of Chrysoperla carnea (Stephens) reared on 
artificial diet against tobacco aphid, Myzus persicae (Sulzer) in 
comparison with other predators. J. of Entomol. Res., 26: 193-196. 

Uddin, J., N. J. Holliday and P. A. Mackay. 2005. Rearing lacewings, 
Chrysoperla carnea and Chrysopa oculata (Neuroptera: Chrysopidae), 
on prepuae of alfalfa leafcutting bee, Megachile rotundata 
(Hymenoptera: Megachilidae). Proceedings of the Entomological 
Society of Manitoba, 61: 11-19. 

Zaki, F. N and M. A. Gesraha. 2001. Production of the green lacewing 
Chrysoperla carnea (Steph.) (Neuropt., Chrysopidae) reared on semi-
artificial diet based on the algae, Chlorella vulgaris. Appl. Entomol. 125: 
97- 98. 

 

 اه حوريات بسيلا الفستق الحلبيالاستجابة الغذائية ليرقات المفترس أسد المن تج
 3منير النبهان و2, نوال كعكة1عمار جلود

 قسم وقاية النبات, كلية الهندسة الزراعة, جامعة حلب, حلب , سورية. 2.1
 مركز البحوث العلمية الزراعية في حماه, الهيئة العامة للبحوث العلمية الزراعية, سورية. 3
 

%(,إ2±52سإ ءط  مم إ5º±52)ضمء ء إخ ءيم إتم إجرمء هإاما إ ث ضمنإامظرإ ثامء  إ ثظ
 Agonoscena) غمماييإيءتممليإ ثظ تممءسإمنمميإ ثظممرإوييمملإسيمماإض ءيممليإ نممي إ ث نممت إ ثضي مم 

pistaciae Licht.) ظقلءنتيلإظعإ ثتغاي إسياإ ثعلئلإ ث ييلإ يضإوء شم إطضميرإ ث ضمءإ ثظت نمطإإ 
(Ephestia kuehniella Zeller) ر يإوء  إظعن ي إوم إظعميلإ.إ ينيإ ثنتلئجإ ثظتضصلإسيييلإ

 لاوتء سإثيءتليإ ثظ تءسإمنيإ ثظرإظرإ ث ء ئسإ ثظخت ء إضينإ يم إظعميلإ لاوتمء سإثييءتم إ ث  ضمي إ
سياإ ثتءتيم..إإ.5512±522187 إ28175±25.155ظرإض ءيليإ ث ني إ  يضإوء ش إ ثطضيرإ

 إ ثظ تءسإمنيإ ثظمرإسنميإ ثتغايم إسيماإض ءيمليإ نمي إ ث نمت إ كلنيإ ثك له إ لاوتء ني إ لأسياإثيءت
إ ثضي  .

:إمنيإ ثظر,إوء ش إطضيرإ ث ضءإ ثظت نط,إ ني إ ث نت إ ثضي  ,إ ثك له إ لاوتء ني ,إلكلمات المفتاحيةا
إ ثضيلتي .

إ

 قام بتحكيم البحث
 جامعة المنصورة –كلية الزراعة  سمير صالح عوض اللهأ.د / 

 مركز البحوث الزراعيه مد يسيونىحاحمد مأ.د / 
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