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ABSTRACT

Chrysoperla carnea (Stephens), (aphid lion, green lacewing) larvae
active predators and feed on aphids and other small insects. It has been used in
the biological control of insect pests on crops. While The adults feed on nectar, pollen
and aphid honeydew and are not predatory

Tracer (Spinosad) is primarily a stomach poison with some contact
activity and is particularly active against Lepidoptera and Diptera.

In this study, tested the effect of bio-pesticide Tracer on percentage
of mortality on different larval instars of aphid lion,

The results showed 63% mortality of first instar larvae after 72 h of exposure in high
concentration when recorded 52% and 30% mortality of second and third instars
larvae after the same time

The study has proved that, the mortality percentages for the first instar larvae
were high, But they modularity in second instar and no significant in third instar.

INTRODUCTION

The adverse impact of insecticides on natural enemies can be
mitigated through choice of insecticide, dosage, or timing of
insecticide application. Biological control and selective insecticides
proved to be compatible tactics in Integrated Pest Management (IPM)
programs (Galvan et al. 2005). Integrating biological control with
selective insecticides also can reduce the number of insecticide
applications (Hutchison et al. 2004). The role of generalist predators as
effective control agents is being supported by both biocontrol theory and
practice (Symondson et al. 2002)

Chrysoperla carnea (Stephens), known as the common aphid
lion or green lacewing, is an insect in the Chrysopidae family. The
adults feed on nectar, pollen and aphid honeydew and are not
predatory, but the larvae are efficient biocontrolling predators against
many key pests including aphids, whiteflies, young larvae and eggs of
Lepidoptera, mealybugs, spider mites and soft bodied arthropods (El-
Arnaouty and Ferran, 1993 ; Hassan, 2003). It can be mass reared in
the laboratory and released against pests in field and green houses
(Mirnoayedi, 2001).

Tracer (Spinosad) is primarily a stomach poison with some
contact activity and is particularly active against Lepidoptera and
Diptera (Xian-Hu et al. 2008).

Tracer is a neurotoxic insecticide produced by fermentation of an
actinomycete. Tracer is classified as an environmentally and toxicologically
reduced risk material and has been embraced by IPM practitioners as a



Iman I. Imam and M. I. Imam.

biorational pesticide (Salgado 1998). According to a recent review by
(Williams et al. 2003), among 25 parasitoid species tested, 78% of the
laboratory studies and 86% of the field studies reported that Spinosad was
harmful to the parasitoids. The objective of this study is to evaluate the
toxicity of Spinosad on C. carnea larvae under laboratory conditions with the
purpose of generating IPM guidelines for natural enemy conservation.

MATERIALS AND METHODS

Tested insect:

The predator, Chrysoperla carnea (Stephens) was initially collected
from the cotton field and reared on Angoumois grain moth, Sitotroga
cerealella (Olivier) at the same mentioned laboratory conditions. The adults of
C. carnea were sexed and 10 pairs of adults were placed in plastic boxes
(22x13x10 cm) covered with black muslin for deposited eggs and changed
daily. Drops of Semi artificial diet solution consists of 2g yeast extract, 1g
fructose and 1cm distilled water were provided on tape stacked on the muslin
cover. The deposited eggs were collected daily and kept in glass jars until
hatching. The hatched larvae were reared on S. cerealella eggs. (Hassan
and Ezz 2009).

The original colony of the predator was supplied from the Plant
Protection Research Institute, Agriculture Research Centre. Mass rearing
was carried out in the laboratory of the Economic Entomology Unit, Plant
Protection Department, Desert Research Center.

Toxicity bioassays:

A sample of the commercial formulation of Spinosad (Tracer) was
obtained.

Tracer was applied at the concentration of 250, 500, 1000 and 1500
ppm for first instar and 500, 1000, 1500 and 2000 ppm for second and third
instars larvae. Each dose was replicated 5 times, with 20 individuals per
replication. Required solutions were prepared in distilled water. A Petri dish
was lined with damp filter paper, and allowed to dry up for 1 h under
laboratory conditions. In all experiments for a treatment, 15 larvae were
placed into plastic Petri dishes (150 x 15 mm). The larvae were fed on eggs
of S. cerealella throughout the experiment. The Petri dishes were placed in
incubators set at 27°C and 60+5% relative humidity. Mortality was recorded
after 24, 48, and 72 h of exposure. Larvae were considered dead if they did
not move when prodded with a soft paint brush.

Statistical Analysis and Assessment of Results:

Data obtained in different tests were subjected to statistical analysis
to evaluate the relative efficiency of the isolates. Mortalities were corrected
for the natural mortality according to (Abbott’s formula, 1925).

The corrected percent = (Observed %-Control %) x 100/ (100-Control %)
The LCs and LCgq values were calculated according to probane program.
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RESULTS AND DISCUSSION

First instar:

The tested concentrations of Tracer 250, 500, 1000 and 1500 ppm
showed lethal effects to C. carnea larvae 26, 34, 42 and 63% respectively,
the mortality in all treatments was significantly more than in untreated
(control) 7% (Table 1). Survival of C. carnea treated with Tracer at 250 ppm
was significantly higher than that of larvae which were treated with Tracer at
250 ppm. There was a highly significant mortality effect of the concentration
of Tracer on first instars after one day post exposure 7% increasing through
to 3 days post exposure 4%.

Table (1): Mortality percentage of first instar larvae of C. carnea treated
with different concentration of tracer after different hours of

treatment.
—— —

((;c;r:) Mortality % after indicated hours Total mortality %
24 48 2 Obs. Corr.

0 1 2 4 7 0
250 11 9 6 26 20.43
500 14 11 9 34 29.03
1000 18 15 12 45 40.86
1500 25 23 15 63 60.21

Second instar:

In these experiments we used 500, 1000, 1500 and 2000 ppm of
Tracer. A direct relationship was detected between mortality rate and Tracer
concentration. Mortality percentages were increased significantly according to
the concentration of Tracer to which larvae were exposed from 19% to 52%
after the initiation of the experiment (Table 2). When the mortality in control
record 7% after 3 days, whereas 3 day post treatment, mortality was
moderately.

Table (2): Mortality percentage of second instar larvae of C. carnea
treated with different concentration of tracer after different
hours of treatment.

Cone. Mortality % after indicated hours Total mortality %

(ppm.) 24 48 2 Obs. Corr.
0 1 2 4 7 0
250 9 6 4 19 12.90
500 14 10 7 31 25.80
1000 16 13 11 40 35.48
1500 26 15 11 52 48.38
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Third instar:

Survival of third instars of C. carnea treated with Tracer did not differ
significantly from the untreated control. After Three days of exposure,
significantly lower mortalities, ranging from 10, 16, 23 and 30% at 500 to
2000 ppm, respectively, were recorded on third instar (Table 3). Tracer was
much less effective on third instar of C. carnea.

Table (3): Mortality percentage of third instar larvae of C. carnea treated
with different concentration of tracer after different hours of

treatment.
—— —

((:;:::) Mortality % after indicated hours Total mortality %
24 48 2 Obs. Corr.

0 1 2 4 7 0
250 5 2 3 10 3.22
500 7 5 4 16 9.67
1000 11 7 5 23 17.20
1500 13 9 8 30 24.73

LCs, and LCy, of Tracer:

The LCso and LCqy, values of the tested potent insecticide were
computed from the data obtained on the percentage of larval mortality at
each of the tested concentration through probit analyses within 95%
confidence limits. The calculated LCsy and LCgy, values recorded
1184.3235, 10779.55 for first instar larvae, 2255.0893, 11842.6490 for
second instar larvae and 4527.7274, 20480.6430 for third instar larvae,
respectively, (Table 4). On the basis of LCso and LCgyq values, first instars
larvae of C. carnea were more susceptible than the other two larval instars.

Table (4): LCs and LCy (ppm.) at Confidence limits (95%) of potent
Tracer against larvae of C. carnea.

LCso LCoo
Larval stage (Confidence limits at 95%) (Confidence limits at 95%)
First instar 1184.3235 10779.55
(931.55 - 1715.49) (5296.05 -43801.69)
Second instar 2255.0893 11842.6490
(1805.54 -3371.03) (6396.42 — 42471.13)
Third instar 4527.7274 20480.6430
(3027.94 -12047.73) (8804.18 -1.73617E+05)

However, the results of this study showed that Tracer at the high
concentration resulted in 63% mortality of first instar larvae after 72 h of
exposure. Selectivity of Tracer on predators is under discussion because
Tracer is highly toxic by ingestion treatment to the earwing Doru taeniatum
and to a lesser extention to the staphylinid Aleochara bilineata (Cisneros et
al. 2002). (Vifiuela et al. 1998) reported a significant mortality of Podisus
maculiventris (Say) nymphs when treated via ingestion and topical treatment
with 15 and 50 mg. Tracer also showed high toxicity to second instars of
predatory thrips Scolothrips takahashii (Priesner) and lady beetle Stethorus
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Japonicus (Kamiya) (Mori and Gotoh 2001), and sublethal effects to adults of
predatory mites and lacewings (Williams et al. 2003). In a particular case of
C. carnea (Medina et al. 2001) pointed out that Tracer is practically non-toxic
to larvae, it was show to be harmful to adults. It is evident that the safety
profile of Tracer is not so clear. The effect of Tracer on C. carnea strongly
depends on the concentration applied.

This study provides data on a comprehensive examination of the
acute toxicity of commonly used agricultural insecticide to various stages of
C. carnea. Overall, results of the laboratory studies indicated that Tracer was
moderately toxic to C. carnea compared with conventional insecticides. The
use of this insecticide would likely contribute to successful conservation of
biological control in crops where common green lacewings are the most
common natural enemies.

REFERENCES

Abbott, W. S. (1925).. A method of computing the effectiveness of an
insecticide. Jour. Econ. Entomol., 18: 265- 267

Cisneros J., Goulson D., Derwent L.C., Penagos D.I., Herna'ndez O. (2002):
Toxic effects of Spinosad on predatory insects. Biol. Control 23: 15—
163.

El- Arnaouty, S. A. and A. Ferran(1993): Behavioral relations between the
green lacewings, Chrysopalla Carnea (Steph.) and its preys Egypt
J. Biol. Pest control 3(1):111-120.

Galvan T.L., Koch R.L., Hutchison W.D. (2005): Toxicity of commonly used
insecticides in sweet corn and soybean to multicolored Asian lady
beetle (Coleoptera: Coccinellidae). J. Econ. Entomol. 98 (3): 780-
789.

Hassan, K. A. (2003): Trials for mass- rearing and release for some
predacious insect for controling of pink and spiny bollworms.
(Unpublished Ph.D. Thesis, Zagazig Univ., pp180).

Hassan, K. A. and Nahla A. Ezz (2009): Inpact of the entomopathogenic
fungus Beauveria bassiana(Bals.) wuill on the predator
Chrysoperla carnea (Stephens) (Neuroptera: Chrysopidae).,Bull.
Ent. Soc. Egypt, Econ.Ser., 35: 9-17.

Hutchison W.D., Flood B., Wyman J.A. (2004): Advances in United States
sweet corn and snap bean pest management. p. 247-278. In:“Insect
Pest Management” (A.R. Horowitz,l. Ishaaya, eds.). Springer-Verlag,
Berlin, Germany, 344 pp.

Medina P., Budia F., Smagghe G., Vifiuela E. (2001): Activity of
Spinosad, Tebufenozide and Azadirachtin on eggs and pupae of the
predator Chrysoperla carnea (Stephens) under laboratory conditions.
Biocontrol Sci. Technol. 11: 597-610.

183



Iman I. Imam and M. I. Imam.

Mirnoayedi, A. (2001): The effect of experimental release of eggs and larvae
of Ch. Carnea insect, Neuroptera, Chrysopidae on the reduction of
the attack of Earias insulana,on cotton bolls, in Kermanshah, Iran.
(Abst.) (The first conference on integrated oest management 22-23
April, 2001, Cairo).

Mori K., Gotoh T. (2001): Effects of pesticides on thespider mite predators,
Scolothrips takahashii (Thysanoptera: Thripidae) and Stethorus
japonicus (Coleoptera: Coccinellidae). Int. J. Acarol. 27: 299-302.

Salgado V.L. (1998): Studies on the mode of action of Spinosad: insect
symptoms and physiological correlates. Pest. Biochem.Physiol. 60:
91-102.

Symondson W.O., Sunderland K.D., Greenstone M.H. (2002): Can generalist
predators be effective biocontrol agents, Annu. Rev. Entomol. 47:
561-594.

Vifiuela E., Adan A., Gonzalez M., Budia F., Smagghe G., Del Estal P.
(1998): Spinosad and azadirachtin: effects of two naturally derived
pesticides on the predatory bug Podisus maculiventris (Say)
(Hemiptera: Pentatomidae) [In Spanish]. Boletin Sanidad Vegetal
Plagas 24: 57-66. Mori

Williams T., Valle J., Viuela E. (2003): Is the naturally derived insecticide
Spinosad compatible with insect natural enemies, Biocontrol Sci.
Tech. 13: 459-475.

Xian-Hui Y., Xue-Feng W. L., You-dun Z., Bao-Yun X. (2008):
Sublethaleffects of spinosad on Plutella xylostella (Lepidoptera:
Yponomeutidae). Crop Protect. 27: 1385-1391.

Chrysoperla ol 2ui (u yiiall (Ao 4 gl gl @) plantisall) (amy il
carnea (Stephens).

" pla) as ) daaa g ' ala) ) a) el
MQFKM\@—Q\)M‘@&GM—@JM‘&:\E =\

LalaiB)) il pdia — i) 4B g and — o1 auall Eigay S pa Y

il pdally del 3l Y e ST Ll 5381 3 Cpall aud G yiaall abiai1 ApaaYl eSS
A s (e el Syl Guil) g 4 528 Sl ety a1 LA Gyl 5 el 436 s Jie s Lal)
1Y) alina 8 ALASH ol yudiall (e Laty cde ) 3 Jaalaall Bpabeatl jiled s (315 3aiaY)
A yide 58 B s Ldae

Saccaropolyspora spinosa Crsbe sui€i L i e w2l sb 1(dbas i) e i)
O 88 AadlSal a5 (530 4l (5 g e sh g (Rpmdall) cand lanall el () (e B A5 &l
) ALYl Jal e s 558 (o penlly il Clagll (e o0t e a3l & phall laY)
il el psial g &l Gl e gl

s ttall adlin ) 4l SleeWl e e il ggadl sl 3 laal 5 Aol s
acle VY aep 35 el alasiad vie 9T JsY) Joall eadl dnelly Csall A o aa g 85 Gl
Cid) 8y eaall (padi ey G, S eell annily L %Y 5 %0Y CulS Cpa 8 Aldadl e
iy A endl Gl ddans sie S i G ddle Gl Y1 G eadl @ gl s ) 4yl
) ) RN T VR TR N TR

184



