www.czasopisma.pan.pl P N www.journals.pan.pl
=

POLSKA AKADEMIA NAUK

JOURNAL OF PLANT PROTECTION RESEARCH

Vol. 50, No. 2 (2010)
DOI: 10.2478/v10045-010-0030-4

LETHAL EFFECTS OF SPINOSAD ON CHRYSOPERLA CARNEA LARVAE
(NEUROPTERA: CHRISOPIDAE) UNDER LABORATORY CONDITIONS

Mostafa Maroufpoor®, Mohhammad Hasan Safaralizadeh, Ali Asghar Pourmirza,

Somayyeh Allahvaisy, Somayyeh Ghasemzadeh

Department of Plant Protection, Faculty of Agriculture, University of Urmia, Iran

Received: April 7, 2009
Accepted: March 24, 2010

Abstract: The use of selective insecticides could improve conservation of natural enemies and therefore contribute to the success of In-

tegrated Pest Management (IPM) programs. In this study, the toxicity of one selective insecticide, Spinosad to common green lacewing

Chrysoperla carnea Stephens was evaluated. Several stages of C. carnea larvae were exposed to Spinosad under laboratory conditions.

The used quantities of Spinosad were less than the maximum recommended rate given on the product label. In contact bioassay tests,

a direct relationship was detected between the concentration of Spinosad and mortality rate of first instar larvae. So that, the employ-

ing of 250 and 2 500 ppm of Spinosad caused 33 and 67 per cent mortality, respectively. Mortality rate was recorded 1-3 day post

treatment. In implementation of 250 ppm of Spinosad on second and third instar larvae showed negligible mortality rate after 3 days

whereas the first instars larvae suffered 33 per cent mortality. On the basis of collected data we could conclude that Spinosad is not to

be considered to have an environmental safety profile on C. carnea similarly to well established biological insecticides.
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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 in-
secticides also can minimize the likelihood of pest resur-
gence and possibly to 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). The Chrysopidae
family includes important predator species with adults
feeding on plant nectar and pollen, whereas larvae show
preference for certain soft-bodied prey such as “aphids”,
“whiteflies”, “thrips”, eggs, and larvae of lepidopterans
and acari (Rimoldi et al. 2008). Chrysoperla carnea Stephens
is a widespread polyphagous predator, used in biocon-
trol of aphids in greenhouses and very common in many
agricultural systems. The use of lacewings in IPM pro-
grammes increased in recent years because, this insect
may have an advantage over other introduced or resident
natural enemies: a relatively broad tolerance to many in-
secticides, particularly during the larval and cocoon stag-
es (Medina et al. 2001).

The impact of synthetic pesticides on beneficial ar-
thropods and the human health risks posed by exposure
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to these chemicals are issues of growing concern (Na-
tional Research Council 1996; Cisneros ef al. 2002). This
prompted the development of new compounds, such as
imidacloprid, oxamyl, and cyfluthrin, with reduced en-
vironmental persistence and low mammalian and avian
toxicity but a fairly broad spectrum of insecticidal activ-
ity (Harris 2000). An example is Spinosad (Dow AgroSci-
ences), a mixture of spinosyns A and D that are tetracy-
clic macrolide compounds produced by an actinomycete,
Saccharopolyspora spinosa Mertz and Yao, isolated from
a Jamaican soil sample (Crouse et al. 2001). As these prod-
ucts are created by biosynthesis during fermentation of
S. spinosa, Spinosad was classified as a bioinsecticide
(Copping and Menn 2000).

Spinosad is primarily a stomach poison with some
contact activity and is particularly active against Lepidop-
tera and Diptera (Xian-Hu et al. 2008). It is a neurotoxin
with a novel mode of action involving the nicotinic ace-
tylcholine receptor and apparently the GABA receptors
as well (Salgado 1998). Spinosad is classified by the U.S.
Environmental Protection Agency as an environmentally
and toxicologically reduced risk material (Cleveland et al.
2001). However, 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 report-
ed that Spinosad was moderately harmful or harmful to
the parasitoids. Thus, the use of Spinosad-based products
should be evaluated carefully with respect to the need for
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biological control by augmentative release and/or conser-
vation of parasitoids. Galvan et al. (2005) reported that
Spinosad decreased the survival of first instars, extended
the time it took first instars to become adults, decreased
gain weight and reduced the fertility of female Harmonia
axyridis. Schneider et al. (2004) found that a sublethal dose
of Spinosad also affected the life history parameters, such
as a delay in development, a reduction in rate of pupae
formation, pupal mortality, adult longevity and adult
emergence in third-instar larvae of the endoparasitoid
Hyposoter didymator.

As a result, the marketing strategy for Spinosad has
focused heavily on its favorable environmental profile,
reflected in the trade name “Naturalyte” used for this
group of insect control products. Indeed, the safety pro-
file of Spinosad was described as similar to that of benign
biological pesticides (Thompson and Hutchins 1999).
Formulation can have a marked impact on the biological
activity of a pesticide toward both target and nontarget
arthropod species (Croft 1990). Exposure results in ces-
sation of feeding followed, some 24 h later, by paralysis
and death. Conventional toxicity tests indicate that Spi-
nosad has virtually no toxicity to birds and mammals.
With a contact LC, | value of 200 ppm, Spinosad was also
reported to be practically nontoxic to insect natural en-
emies such as Orius spp., Chrysopa spp., coccinelids, and
the predaceous mite Phytoseiulus persimilis Athias-Hen-
riot (Bret et al. 1997).

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 natu-
ral enemy conservation.

MATERIALS AND METHODS

Insect

A laboratory colony of C. carnea [grown at 25+2°C,
75+5% R.H., and a photoperiod of 16:8 (L : D)] was ob-
tained from eggs received from Green Schema insectar-
ium’s mass rearing insects for biological control, Tehran
(Iran) and maintained in culture for one to two genera-
tions at the University of Urmia, Urmia (Iran) before ini-
tiation of experiments. Larvae were reared on S. cerealella
(Oliver) eggs and adults on an artificial diet as described
by Vogt et al. (2000).

Insecticide

A sample of the commercial formulation of Spinosad
(Tracer Naturalyte Insect Control) was obtained as a gift
from Dow AgroSciences, Tehran. It contained 480 g of
Spinosad active substance (a.s.) per liter.

Toxicity bioassays

Spinosad commercial formulation was applied at the
doses of 250, 440, 800, 1 400 and 2 500 ppm for first instar
and 500, 780, 1 220, 1 920 and 3 000 ppm for second and
third instar larvae. Each dose was replicated 4 times, with
15 individuals per replication. Required solutions were
prepared in distilled water and alkylarylpolyglycol ether
was added (100% B.A.S.F, Germany) as surfactant to im-
prove the adherence of the insecticide to the surface of

Petri dish. A Petri dish was lined with damp filter paper,
and allowed to dry up for 1 h under laboratory conditions
and 2- to 3-day-old larvae were used. In all experiments
for a treatment, 15 larvae (24+6 h after emergence) were
placed into plastic Petri dishes (150x15 mm). The larvae
were fed on eggs of S. cerealella throughout the experi-
ment. The Petri dishes were placed in incubators set at
27°C and 60+5% relative humidity. Mortality was record-
ed after 24, 48, and 72 h of exposure. Larvae were consid-
ered dead if they did not move when prodded with a soft
paint brush.

Statistical analysis

Proportion mortality data were analyzed after 24, 48,
and 72 h of exposure using ANOVA and treatment means
were separated by Fisher’s test LSD at p < 0.05 (SAS In-
stitute 2000). To stabilize variance, proportion data were
transformed [arcsin sqrt (x+0.001)] before analysis. The
dose mortality response of the insecticide concentration
was estimated using probit analysis in SPP (SPP 1999).
Control mortality was corrected using Abbott’s formula
(Abbott 1925). LC,, and related statistics were estimated
separately for the insecticide in each experiment.

RESULTS

First instars

The tested concentrations of Spinosad (250, 440, 800,
1 400 and 2 500 ppm) showed lethal effects to C. carnea
larvae, with a dose response observed across rates of
Spinosad. The mortality (mean +SE) in all treatments
(33.35+5 to 67.25+3%) was significantly more than in un-
treated control group (3.33+2.35%) (Fig. 1). Survival of
C. carnea treated with Spinosad at 250 ppm was sig-
nificantly higher than that of larvae which were treated
with Spinosad at 2 500 ppm. There was a highly signifi-
cant mortality effect of the concentration of Spinosad on
first instars after 1 day postexposure (x* = 1.042, df = 4,
p < 0.001) increasing through to 3 days postexposure
(x*=1.138, df =4, p <0.001).
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Fig. 1. Mean mortality percentages (% + SE) of first instars of
C. carnea treated with 250, 440, 800, 1 400 and 2 500 ppm
of Spinosad after 3 days

Second instars

In these experiments we used 500-3 000 ppm of Spi-
nosad. A direct relationship was detected between mor-
tality rate and Spinosad concentration. Mortality was
increased significantly according to the concentration
of Spinosad to which larvae were exposed from 1 day
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(x*=.071, df =4, p<0.001) to 3 days (x*=0.518, df =4, p<
0.001) after the initiation of the experiment. Mortality in
control group did not exceed more than 6% after 3 days,
whereas 3 d post treatment, mortality was moderately
low in Spinosad treatments reaching 28.18+0.98% at 500
ppm and 45.83+2% at 3 000 ppm of Spinosad (Fig. 2).
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Fig. 2. Mean mortality percentages (% + SE) of second instars of
C. carnea treated with 500, 780, 1 220, 1 920 and 3 000 ppm
of Spinosad after 3 days

Third instars

Survival of third instars of C. carnea treated with
Spinosad did not differ significantly from the untreated
controls. After 3 days of exposure, significantly lower
mortalities, ranging from only 26.82+1% to 41.99+1% at
500 ppm and 3 000 ppm, respectively, were recorded on
third instars (Fig. 3).

The LC,, values and related statistics for different lar-
val instars are given in table 1. On the basis of LC, values,
first instars larvae of C. carnea were more susceptible than
the other two larval stages.
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Fig. 3. Mean mortality percentages (% + SE) of third instars of
C. carnea treated with 500, 780, 1220, 1 920 and 3 000 ppm
of Spinosad after 3 days

Table 1. Probit analysis data for C. carnea larvae in treated with Spinosad after 3 days of exposure

LC,, [ppm] CL* (95%) Intercept Slop +SE P X2
First instars 581.18 417.22 -754.83 1.19 1.37+0.68 0.076 1.13
Second instars 2883.34 7946.52—1947.52 1.27 1.07+0.91 0.932 0.439
Third instars 4042.91 27011.51-2366.68 1.78 0.890+0.86 0.864 0.739

*lower and upper confidence limit

DISCUSSION

Chrysoperla spp. are widespread and are major preda-
tors of larwae and adults of hemipteran pests. They are
considered to be important natural enemies in a broad
range of crops. Thus, the natural enemies chosen for
study included a range of life histories and were from di-
verse taxonomic group (Neuroptera).

Knowledge of the impact of pesticides on beneficial
arthropods is necessary for successful integration of bio-
logical control in agroecosystems (Croft 1990). Studies of
pesticide impact on natural enemies usually address topi-
cal application or ingestion of a toxin, exposure of natural
enemies to pesticide residues, or field studies assessing
changes in natural enemy populations in response to pes-
ticide application (Tillman and Mulrooney 2000; Martin-
son et al. 2001). Each approach provides different infor-
mation about pesticide impacts to natural enemies. Stud-
ies on topical application and ingestion of toxins provide
information on the effect of a compound when applied
directly onto an insect or when it is ingested with food.

Chemical and biological control is both important for
management of insect pests. For years, conventional in-
secticides were used in these systems, but they also may
contribute to the reduction in natural enemy populations.
In the past decade, new insecticides with unique mode
of action showed high toxicity to insect pest populations,

while being relatively nontoxic to natural enemies. New
compounds, such as Spinosad may prove essential to the
integration of chemical and biological control in IPM pro-
grams. The International Organization of Biological Con-
trol (IOBC) suggests a tiered approach to evaluate the
potential effects of insecticides on natural enemies with
laboratory studies followed by semi-field and field tests.
According to the IOBC, once an insecticide is tested in the
laboratory and shows no toxicity to natural enemies, no
further semi-field or field studies are needed (Medina et
al. 2001).

The fact that Spinosad is obtained from a naturally oc-
curring soil organism does not automatically mean that
it is safe and innocuous. In addition, Stark et al. (1995)
pointed out the need for caution when making assump-
tions on pesticide impact on beneficial organisms based
solely on laboratory-generated toxicity data. Toxicity of
Spinosad to natural enemies is subject to controversy.
Spinosad, when used according to good agricultural-
horticultural practices, was found to be compatible with
predatory mites (Typhlodromus pyri Scheuten, Phytoseiulus
persimilis Athias-Henriot and Amblyseius californicus Mc-
Gregor), predatory Heteroptera (Orius insidiosus Say, Ori-
us laevigatus Fieber and Macrolophus caliginosus Wagner),
Coccinellidae (Hippodamia convergens Gherin and Coc-
cinella septempunctata L.) and Neuroptera (C. carnea and
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Chrysoperla rufilabris Burmeister) evaluated at the stages
commercially available for biological control (Miles and
Dutton 2000), which is in accord with previous studies
reported by Bret et al. (1997).

However, the results of this study showed that Spi-
nosad at the high concentration resulted in 67% mortality
of first instar larvae after 72 h of exposure. Selectivity of
Spinosad on predators is under discussion because Spi-
nosad is highly toxic by ingestion treatment to the ear-
wing Doru taeniatum (Dohrn) and to a lesser extention to
the staphylinid Aleochara bilineata Gyllenhal (Cisneros et
al. 2002). Vifiuela et al. (1998) reported a significant mor-
tality of Podisus maculiventris (Say) nymphs when treated
via ingestion and topical treatment with 15 and 50 mg
a.i. litre onwards, respectively. Spinosad is considerably
more toxic to parasitoid adults such as Cotesia marginiven-
tris (Cresson), C. plutella (Kurdjumov), Catolaccus grandis
(Burks) and Trichogramma pretiosum Riley (Elzen et al.
2001). Similarly contact bioassays of Spinosad at the rec-
ommended field rate caused 19-65% mortality in the par-
asitoid C. grandis (Burks) (Hymenoptera: Pteromalidae)
compared to 56-73% mortality from methyl parathion,
38-83% from endosulfan, and 90-92% from malathion.
However, both Spinosad and Malathion completely in-
hibited parasitoid reproduction when present at one-
fourth of their respective recommended field rates (Elzen
et al. 2000). Spinosad also showed high toxicity to second
instars of predatory thrips Scolothrips takahashii Priesner
and lady beetle Stethorus japonicus Kamiya (Mori and
Gotoh 2001), and sublethal effects to adults of predatory
mites and lacewings (Williams et al. 2003). In a particu-
lar case of C. carnea Medina et al. (2001) pointed out that
Spinosad is practically non-toxic to larvae, it was show to
be harmful to adults. Although some of these differences
might be explained considering that results in the labora-
tory can be different from those obtained in the field, it is
evident that the safety profile of Spinosad is not so clear.
The effect of Spinosad on C. carnea strongly depends on
the concentration applied and further studies are needed
to take advantage of the potential that this new product
offers in the pest control market.

More importantly, Spinosad is being evaluated for
using against insect pests in delicate forest ecosystems
(Wanner et al. 2000). Judging by the results of the present
study, in which low to moderate concentrations of Spi-
nosad caused a substantial mortality to insect natural en-
emies, deeply challenge the assertion, by representatives
of Dow AgroScience (Thompson and Hutchins 1999), that
Spinosad has a safety profile similar to benign biological
pesticides.

CONCLUSIONS

This study provides data on a comprehensive exami-
nation of the acute toxicity of commonly used agricul-
tural insecticide to various stages of C. carnea. Overall,
results of the laboratory studies indicated that Spinosad
was moderately toxic to C. carnea compared with con-
ventional 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. Spinosad was selective
with regard to acute toxicity, but further work is needed
to evaluate the residual toxicity of this insecticide and its
potential sub-lethal effects.

ACKNOWLEDGMENTS

We would like to express our special thanks to Miss.
Ahmadi for supplying Chrysoperla larvae. We are grateful
to Reza Sadeghi and Mohhamad Reza Zargaran, for their
great assistance.

REFERENCES

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

Bret B.L., Larson L.L., Schoonover J.R., Sparks T.C., Thompson
G.D. 1997. Biological properties of Spinosad. Down to
Earth 52: 6-13.

Cisneros J., Goulson D., Derwent L.C., Penagos D.I., Hernandez
0. 2002. Toxic effects of Spinosad on predatory insects.
Biol. Control 23: 15-163.

Cleveland C.B., Mayes M.A., Cryer S.A. 2001. An ecological risk
assessment for spinosad use on cotton. Pest Manage. Sci.
58: 70-84.

Copping L.G., Menn ].J. 2000. Biopesticides: A review of their
action, applications and efficacy. Pest Manage. Sci. 56:
651-676.

Croft B.A. 1990. Arthropod Biological Control Agents and Pesti-
cides. John Wiley, New York, 723 pp.

Crouse G.D., Sparks T.C., Schoonover J., Gifford J., Dripps J.,
Bruce T., Larson L.L., Garlich J., Hatton C., Hill R.H., Mart-
vnow J.G. 2001. Recent advances in the chemistry of spino-
syns. Pest Manage. Sci. 57: 177-185.

Elzen G.W., Maldonado S.N., Rojas M.G. 2000. Lethal and sub-
lethal effects of selected insecticides and an insect growth
regulator on the boll weevil (Coleoptera: Curculionidae)
ectoparasitoid Catolaccus grandis (Hymenoptera: Pteromal-
idae). J. Econ. Entomol. 93: 300-303.

Elzen G.W. 2001. Lethal and sublethal effects of insecticide resi-
dues on Orius insidiosus (Hemiptera: Anthocoridae) and
Geocoris punctipes (Hemiptera: Lygaeidae). ]J. Econ. Ento-
mol. 94: 55-59.

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

Harris J.G. 2000. Chemical Pesticide Markets, Health Risks and
Residues. CABI, Wallingford, UK, 54 pp.

Hutchison W.D., Flood B., Wyman J.A. 2004. Advances in Unit-
ed 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.

Martinson T., Williams L. III, English-Loeb G. 2001. Compatibil-
ity of chemical disease and insect management practices
used in New York vineyards with biological control by
Anagrus spp. (Hymenoptera: Mymaridae), parasitoids of
Erythroneura leathoppers. Biol. Control 22: 227-234.

Medina P, Budia F., Smagghe G., Vifiuela E. 2001. Activity of Spi-
nosad, Tebufenozide and Azadirachtin on eggs and pupae



www.czasopisma.pan.pl P N www.journals.pan.pl
=

Lethal effects of Spinosad on Chrysoperla carnealarone (Neuroptera: Chrisopidae) under laboratory... 183

of the predator Chrysoperla carnea (Stephens) under labora-
tory conditions. Biocontrol Sci. Technol. 11: 597-610.

Miles M., Dutton R. 2000. Spinosad — a naturally derived insect
control agent with potential for use in integrated pest man-
agement systems in greenhouses. p. 339-344. In: Proc. of
the BCPC Conference — Pests and Diseases. 13-16 Novem-
ber 2000, Brighton, UK.

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.

National Research Council. 1996. Ecologically Based Pest Man-
agement: New Solutions for a New Century. National
Academy Press, Washington, DC, 144 pp.

Rimoldi F., Schneider M.I,, Ronco A.E. 2008. Susceptibility of
Chrysoperla externa eggs (Neuroptera: Chrysopidae) to con-
ventional and biorational insecticides. Environ. Entomol.
37 (5): 1252-1257.

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

SAS Institute Inc. 2000. SAS/STAT User’s Guide, Release 8.01 edi-
tion. Cary, North Carolina, USA.

Schneider M.I.,, Magghe G., Pineda S., Vinuela E. 2004. Action of
insect growth regulator insecticides and spinosad on life
history parameters and absorption in third-instar larvae of
the endoparasitoid Hyposoter didymator. Biol. Control 31:
189-198.

SPSS. 1999. SPSS v. 10 User’s Guide. SPSS Inc., Chicago, IL.

Stark J.D., Jepson P.C., Mayer D.F. 1995. Limitations to use of
topical toxicity data for predictions of pesticide side effects
in the field. J. Econ. Entomol. 88: 1081-1088.

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

Thompson G., Hutchins S. 1999. Spinosad. Pestic. Outlook 10:
78-81.

Tillman P.G., Mulrooney J.E. 2000. Effect of selected insecticides
on the natural enemies Coleomegilla maculata and Hippoda-
mia convergens (Coleoptera: Coccinelidae), Geocoris punc-
tipes (Hemiptera: Lygaeidae), and Bracon mellitor, Cardio-
chiles nigriceps, and Cotesia marginiventris (Hymenoptera:
Braconidae) in cotton. J. Econ. Entomol. 93: 1638-1643.

Wanner K.W., Helson B.V., Harris B.]. 2000. Laboratory and field
evaluation of Spinosad against the gypsy moth, Lymantria
dispar. Pest Manage. Sci. 56: 855-860.

Williams T., Valle J., Viuela E. 2003. Is the naturally derived in-
secticide Spinosad compatible with insect natural enemies?
Biocontrol Sci. Tech. 13: 459—-475.

Vinuela E., Adan A., Gonzélez M., Budia F., Smagghe G., Del Es-
tal P. 1998. Spinosad and azadirachtin: effects of two natu-
rally derived pesticides on the predatory bug Podisus macu-
liventris (Say) (Hemiptera: Pentatomidae) [In Spanish].
Boletin Sanidad Vegetal Plagas 24: 57-66.

Vogt H., Bigler F.,, Brown K., Candolfi M.P,, Kemmeter F., Kithner
Ch., Moll M., Travis A., Ufer A., Vifiuela E., Waldburger
M., Waltersdorfer A. 2000. Laboratory method to test ef-
fects of plant protection products on larvae of Chrysoperla
carnea (Neuroptera: Chrysopidae). p. 27—44. In: “Guide-
lines to Evaluate Side-Effects of Plant Protection Products
to Non-Target Arthropods” (M.P. Candolfi, S. Bliimel, R.
Forster, .M. Bakker, C. Grimm, S.A. Hassan, U. Heimbach,
B. Mead-Briggs, R. Reber, R. Schmuck, H. Vogt, eds). Rein-
heim, IOBC/WPRS.

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

POLISH SUMMARY

SMIERCIONOSNE DZIAEANIE INSEKTYCYDU
SPINOSAD NA LARWY CHRYSOPERLA
CARNEA (NEUROPTERA, CHRISOPIDAE)

W WARUNKACH LABOLATORYJNYCH

Uzywanie selektywnych insektycydow moze zwigk-
szy¢ ochrone wrogéw naturalnych, a wiec przyczynic
si¢ do odniesienia sukcesu w programach integrowanej
ochrony roslin. W badaniach oceniano toksyczno$¢ se-
lektywnego insektycydu Spinosad dla Chrysoperla carnea
Stephens. w warunkach laboratoryjnych Larwy kilku sta-
diéw C. carnea byly eksponowane na Spinosad. Uzyte ilo-
$ci insektycydu byly mniejsze niz maksymalna zalecana
na etykiecie dawka. W kontaktowych biotestach wykry-
to bezposredni zwigzek pomiedzy stezeniem preparatu
Spinosad i tempem zamierania larw pierwszego poko-
lenia. Uzycie preparatu w dawkach — 250 i 2500 ppm,
powodowato odpowiednio — 33 i 67% $miertelnosci. Jej
tempo oznaczano 1-3 dni po zabiegu. Zastosowanie
250 ppm insektycydu Spinosad, na drugie i trzecie sta-
dium larwalne, wykazalo znikome tempo $miertelnosci
po 3 dniach, podczas gdy larwy pierwszego pokolenia
wykazaty $miertelno$¢ wynoszaca 33%. Na podstawie
uzyskanych danych mozna wnioskowad, ze Spinosad nie
jest bezpieczny dla srodowiska, podobnie jak stosowane
insektycydy biologiczne.



