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Sublethal Effects of three insecticides on adults green lacewing Chrysoperla carnea Stephens

with demographic toxicology method

GH. GOLMOHAMMADI'IX, M. HEJAZI’, SH. IRANIPOUR’ and S. A. MOHAMMADI®
1- Department of Agricultural Entomology Research, Iranian Research Institute of Plant Protection, Tehran, Iran.
2-Department of Plant Protection, Faculty of Agriculture, University of Tabriz, Tabriz, Iran
3-Department of Agronomy and Plant Breeding, Faculty of Agriculture, University of Tabriz, Tabriz, Iran

Abstract

In this research, adult lacewings were reared in the greenhouse on an artificial diet. The larvae were fed by the eggs of Mediterranean
flour moth. Sub-lethal effects of endosulfan, imidacloprid and indoxacarb were assessed using demographic toxicology method on adult
lacewings at concentrations of 317, 46 and 9 mg Al/lit (as LCys), respectively. Most of the biological parameters of the lacewing, except
mean age of fecundity and gross hatch rate, were significantly affected by the insecticides. The gross fecundity rate in control, imidacloprid,
endosulfan and indoxacarb-treated insects were 618, 492, 313 and 279 eggs per female; indicated that the parameter was reduced
significantly by imidacloprid and endosulfan treatments compared to the control. The stable population parameters were affected by the
treatments. The intrinsic rates of increase (r,) values were 0.179, 0.161, 0.157 and 0.136 female offspring per female per day in control,
imidacloprid, endosulfan and indoxacarb-treated cohorts, respectively. In general, the sublethal toxicity ranking of the treatments was as
follows: imidacloprid< endosulfan < indoxacarb. We concluded that the adult lacewing was sensitive to endosulfan and indoxacarb.

Key words: Reproductive parameters, intrinsic rate of increase, imidacloprid, endosulfan and inoxacarb.
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Table 1. Mean values of reproductive parameters of adult C. carnea exposed to an LCys concentration of insecticides

Treatment Mean + SE

Parameters control imidacloprid endosulfan indoxacarb
Gross fecundity rate 618+ 64.7a" 492 +77.7 ab 313+35.8b 279+43.1b
Gross fertility rate 544+£539a 446 +70 a 266+30.3b 236+399b
Net fecundity rate 505+6la 250+ 56 b 187+35D 190+41b
Net fertility rate 454+ 54 a 219 +45 ab 158+30Db 106 £35b
Gross hatch rate 0.88+£0.009 a 0.90+0.002 a 0.84+.004 a 0.84+0.003 a
Gross fecundity age 37.6+14a 36.8+13a 31.5+1b 353+2.2ab
Gross fertility age 289+23a 364+1.08a 28.8+0.98b 35.1+£23b
Eggs/ female/ day 16.1+1.4a 13+£2.1ab 109+13b 89+1.7b
Fertile eggs /female/ day 145+13a 102+1.8b 9.7+1.1b 7.6+15b

(K13) AL e 10 Jloz] gl 3 ol e Dt eins OLES sy e s alie 8 By > L sl Sl

*: Mean values in a row followed by the similar lowercase letters are not significantly different (Duncan's multiple range test, P< 0.05)

OS5 (glaals diom 95030 51 eslizad b e (65530 e sledd JalS i 55 Comarr A5 laazend b Sl — ¥ g

Table 2. Mean values of population growth parameters of adult C. carnea exposed to an LC25 concentration of the insecticides

Treatment Mean + SE
Parameters control imidacloprid endosulfan indoxacarb

GRRI1 305+ 31 a* 246 + 39 ab 156+ 18 b 140£21.5b

RO 252+30a 125+ 30 ab 93+ 18Db 61+£20b

rm 0.179 £0.004 a 0.161 £ 0.005 ab 0.157+0.004 b 0.136 £0.010b
0.180£0.004 a 0.163 +0.005 ab 0.159 £ 0.004 ab 0.140£0.01b
0.0005 £ 0.0002 a 0.002 £ 0.0002ab 0.002 + 0.0003 ab 0.004 £ 0.0009 b

A 1.196 £ 0.005 a 1.174 £ .006 ab 1.169 + 0.005ab 1/145+0.02 b
30.7+0.6a 30.1+04a 29+04a 30.4+0.8a

DT 3.86x0.1a 429402 a 404+02a 5.01+05a

*: Mean values in a row followed by similar lowercase letters are not significantly different (duncan's multiple range test, P< 0.01).
1- GRR= Gross reproductive rate, Ry = net reproduction rate r,= intrinsic rate of natural increase, b = birth rate, d = death rate, DT= doubling time,
T= mean generation time, and A= finite rate of increase.
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Fig. 1. Age-specific survivorship (l,), and net reproductive (I, my), on adults exposed to insecticides compared with the control
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