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Abstract

The common green lacewing is a known biocontrol agent because of its wide geographical
digtribution, high compatibility with different agricultural systems, high searching ability and ease of
rearing. Adults and larvae were reared on artificial diet and eggs of Anagasta kuehniella (Zell.)
repectively. The toxicity of insecticides was assessed on eggs (dipping method), third-ingtar larvae
(contact method), and pupae (topical application) of Chrysoperla carnea Stephens. In order to study the
sublethal effects, the third-instar larvae were treated with recommended field rate of each insecticide. The
effects of the insecticides were assessed using demographic toxicology methods. Rearing conditions were
26 + 2°C, 60 £+ 10% relative humidity and a photoperiod of 16: 8 h (L: D). The results revealed that the
insecticides did not affect eggs even at doses higher than recommended field rates. The LDs, values, of
endosulfan, imidacloprid and indoxacarb for pupal stage were estimated to be 144, 33, and 21 pg ai/insect
respectively. Since the insecticides did not affect the third-instar larvae at the recommended field rate, the
LCso was not estimated for this stage. The results showed that, only net reproduction rate (R)) was
significantly affected by treatments. The highest and lowest amounts of ry, were 0.176 and 0.152 for
control and indoxacarb treatmnets respectively. Based on both acute toxicity and demographic toxicology
methods, the rate of toxicity of the tested insecticides was as follows indoxacarb > endosulfan >
imidacloprid.
Key words: green lacewing, lethal and sublethal effects, demographic toxicology
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Table 1. Toxicity of the insecticides tested on pupa C. carnea.

Insecticide Group n S|oSp|)Ee = L %;(;ngfj )/I) < ?;go(bmgfl )ll) 1

Endosulfan Organochlorinate 425  57+0.8 (1;';1?]23) (3:;5%%2) 1.02™
Imidacloprid ~ Neonicotinoide 358 3.5+ 0.6 (2?;:_)’59) (8&3?0) 1.74™
Indoxacarb Triazine 355  26+04 (1%&5) (65335) 101"

*Mean within each row followed by the different letter is significantly different using Robertson & Preisler method.

ns: non-significant.
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Table 2. Mean comparison of population growth parameters in the treated third-instar larvae
of C. carnea using Duncan’s Multiple Range Test.

Treatments Mean + SE

Parameter Control Imidacloprid Endosulfan I'ndoxacar b
GRR 355+33.8a 284 +34.4a 303+46.67a 296 + 38.5a
Ro 319+38.3a" 154 +32.2b 183+39.2b 146+ 32.7b
I 0.176+ 0.005a 0.157 £ 0.006b 0.165+ 0.008ab 0.152+ 0.007b
A 1.196 + 0.006a 1.195+ 0.09a 1.192 + 0.008a 1.185+0.009a
T 32.9+0.58a 33.2+0.68a 31.7+1.03a 33+0.8a
DT 3.94+0.09a 4.54+0.20a 4.18+0.22a 4.55+0.23a

*Mean within each row followed by the similar letter in are not significantly different (P> 0.05).
GRR = Gross reproductive rate, Ry = net reproduction rate; ry, = intrinsic rate of natura increase, DT = doubling time, T
= mean generation time, and A= finite rate of increase.
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Fig. 1. The impact of insecticides on the I, and I,m, in the treated third-instar larvae of C.
carnea.



IV PUPR P PO PSR I W B O RR Ve L3 A

“;’—Sl;'g)'.’.\))bﬁ)%)‘wﬂﬁg)‘)‘dj’l‘%ﬁ”\ib;°Mw J:"J".:Jjjuﬂjl?

WJLL_AJWJDGJQJfJSUﬁQJlrmMS J"‘"’)J‘Jld"d" Dy MLZJ‘JQASL;:SoJJJ-
ooSe i Jl gaalllas s ke e Ol i gl sl e ganslie LSk o

AS.LJWgJ_JJf au\_..:..))‘)w.\xﬂ Mu‘j)wuﬁ&:ﬁ@j LSLéw‘ﬁ 4&.{“
AS.X_;JJ.I )éu (GLLA an')') (stE.a Jlj_ﬁ‘ ‘j—lj LA a)\)C,..w.J LL Cf U,L.MSMCA.:W
5 G o ool sy (Walthall & Stark, 1997) 5,5 G YU dals sl 3l and |, e s
))@l_b ﬁ\ 45‘}5))...0)3 g.\;ﬁ‘@ dw‘ LAU,LS@J..:& w\)w)|.w4563\}ﬁdj3f
Comer oS Jloj 3 Lol G 3 eslitiln, go la iS5 )8 (s Aol as 5
MJ}MJPUA u—.’.‘d)) L;"J-‘}*J_:‘ ‘.X_J:b 6})&6).‘.«:&0:}0}:.1& ‘V.>u g.,.“.&

dls el 5 e (65 530L Geliloo sy Ol i Cmar

Reference

Azma, M. & Mirabzadae, A. (2004) Issues on different aspects of applying natural enemies
for biological control of insect pests. 213 pp. Markaze Nashre Sepehr Publication.

Carey, J. R.(1993) Applied demography for biologists. 206 pp. Oxford University Press.

Carey, J. R. (2001) Insect biodemography. Annual Review of Entomology 46, 79-110.

Croft, A. B. (1990) Arthropod biological control agents and pesticides. 723 pp. John Wiley,
New York.

Desneux, N., Decourtye, A. & Delpuech, J. M. (2007) The sublethal effects of pesticides on
beneficial arthropods. Annual Review of Entomology 52, 81-106.

Gandhi, P. |, Gunasekaran, K., Poonguzhali, S., Anandham, R., Kim, G. H., Chung, K.
Y. & Sa, T. (2005). Laboratory evaluation of relative toxicities of some insecticides
against Trichogramma chilonis (Hymenoptera: Trichogrammatidag) and Chrysoperla
carnea (Neuroptera: Chrysopidag). Journal of Asia-Pacific Entomology 8, 381-386



A WA () 1Y @lpl elide b ezl (gaals

Golmohammadi, Gh., Hgjazi, M. J., Iranipour, Sh. & Mohammadi, S. A. (2009) Lethal
and sublethal effects of endosulfan, imidiacloprid and indoxacarb on first instar larvae
of Chrysoperla carnea (Neu.: Chrysopidae) under laboratory conditions. Journal of
Entomological Society of Iran 28, 37-47.

Maia, A. H. N., Alferdo, J. B. L. & Campanhala, C. (2000) Statistical inference on
associated fertility life table parameters using Jackknife technique: .computational
aspects. Journal of Economic Entomology 93, 511-518.

Medina, P., Budia, F., Estal, P. D., Adan, A. & Viiieula, E. (2003) Side effectsof six
insecticides on different developmental stages of Chrysoperla carnea (Neuroptera:
Chrysopidae). International Organization for Biological Control/West Palaearctic
Regional Section (IOBC/WPRS) Bulletin 26, 33-40.

Medina, P., Budia, F., Estal, P. D., Adan, A. & Vifuela, E. (20043) Toxicity of fipronil to
the predatory lacewing Chrysoperla carnea. (Stephen) (Neuroptera: Chrysopidae).
Biocontrol Science and Technology 14, 261-268.

Medina, P., Budia, F., Estal, P. D. & Viiiuela, E. (2004b) Influence of azadirachtin a
botanical insecticide, on Chrysoperla carnea (Stephens) reproduction: toxicity and
ultra structural approach. Journal of Economic Entomology 97, 43-50.

Medina, P., Budia, F., Tirry, L., Smagghe, G. & Viiiuela, E. (2001) Compatibility of
spinosad, tebufenozide and azadirachtin with eggs and pupae of the predator
Chrysoperla carnea (Stephens) under laboratory conditions. Biocontrol Science and
Technology 11, 597-610.

Meyer, J. S, lgersall, C. G., Mac Donald, L. L. & Boyce, M. S. (1986) Estimating
uncertai nty in population growth rates: jackknife vs. bootstrap techniques. Ecology 67,
1156-1166.

Rezaei, M., Talebi, K., Naveh, V. H. & Kavousi, A. (2007) Impacts of the pesticides
imidacloprid, propargite, and pymetrozine on Chrysoperla carnea (Stephens)
(Neuroptera: Chrysopidae): IOBC and life table. BioControl 52, 385-398.

Robertson, J. L. & Preisler, H. K. (1992) Pesticides bioassays with arthropods. 127 pp.
CRC Press.

Saber, M., Hgjazi, M. J., Kamali, K. & Moharramipour, S. (2005) Lethal and sublethal
effects of fenitrothion and deltamethrin residues on the egg parasitoid Trissolcus
grandis (Hymenoptera: Scelionidae). Journal of Economic Entomology 98, 35-40.

SAS | nstitute (2002) The SAS system for Windows. SAS Institute, Cary, NC.



e O g 3l (gl (S0 i I sy 0L S 5 (Shams S o

SPSS (2004) SPSSfor Windows. SPSS INC., Chicago, Illinois.

Stark, J. D., & Banks, J. E. (2003) Population level effects of pesticides and other toxicants
on arthropods. Annual Review of Entomol ogy 48, 505-519.

Stark, J. D., Banks, J. E. & Acheampong, S. (2004) Estimating susceptibility of biological
control agents to pesticides: influence of life history strategies and population
structure. Biological Control 29, 392-398.

Tillman, P. G. & Mulrooney, J. E. (2000) Effect of selected insecticides on the natural
enemies Coleomegilla maculate and Hippodamia convergens (Coleoptera:
Coccinellidag), Geocoris punctipes (Hemiptera: Lygaeidae), and Bracon mdlitor,
Cardiochiles nigriceps, and Cotesia marginiventris (Hymenoptera: Braconidag) in
cotton. Journal of Economic Entomology 93, 1638-1643.

Vogt, H., Bigler, F., Brown, K., Canddlfi, M. P., Kemmeter, F., Kuhner, Ch., Mali, M.,
Travis, A., Ufer, A., Vineula, E., Wiadburger, M. & Waltersdorfer, A. (2000)
Laboratory method to test effects of plant protection products on larvae of
Chrysoperla carnea (Stephen) (Neuroptera: Chrysopidae). pp. 27-44 in Condolfi, M.
P., Blomel, S. & Forster, R. (Eds) Guiddines to evaluate side effects of plant
protection products to non-target arthropods: |OBC, BART, and EPPO joint initiative.
158 pp. Gent, IOBC-WPRS.

Walthall, K. W. & Stark J. D. (1997) A comparison of acute mortality and population
growth rate as endpoints of toxicological effect. Ecotoxicology and Environmental
Safety 37, 45-52

Williams, L. J., Price, L. D. & Manrique, V. (2003) Toxicity of field-weathered insecticide
residues to Anaphes iole (Hymenoptera: Mymaridag), an egg parasitoid of Lygus
lineolaris (Heteroptera: Miridae), and implications for inundative biological control in
cotton. Biological Control 26, 217-223.



