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Inhibition of antennal response of the tomato leaf miner males, Tuta
absoluta (Lepidoptera: Gelechiidae) to its sex pheromone under the
influence of three insecticides in an electrophysiological study
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Abstract
The tomato leaf miner moth Tuta absoluta Meyrick is an invasive pest of tomato which damages this
crop economically in greenhouse and field conditions. Due to the endophytic feeding habits of larvae

AYAV/ 870720l AVATAANY sl s

)}_::V(ajm.,\.:x.wifa.aiéﬁb



Osnsp a (S pax S 5y b pd 5 St el Slge 10D 5 - sikas \LY

and the high fecundity, the resistant populations has developed. Based on the effect of chemical
pesticides on the mating disruption efficacy, it is therefore possible to exploit novel approaches on the
use of insecticides against this pest. In this study, the efficacy of 3 insecticides, imidaclopride,
indoxacarb and NeemAzal, with different mode of action, in 4 concentrations (0, 1, 10, 100 pg/ml)
were assayed on Electroantennogram response of antennal receptors of 2-3 days old males to sex
pheromone. The antennal responses rate to sex pheromone were measured during 6 time intervals,
after insecticide spray and were calculated as inhibitory percentage in comparison to the response rate
before spray and the data was analysis by repeated measure method. The results showed a significant
difference between different concentrations of each insecticides compared to the control, the time of
EAG assay and also the interaction effects of these factors, while, there was no significantly
difference between tested pesticides. All insecticides were inhibited the antennal response in range of
18-20%. There was a dose- dependent relationship between concentration levels of each insecticides
and the highest inhibition percentage was calculated in 100 pg/ml. The results confirmed the
inhibitory effect of the tested insecticides on the antennal receptors leading to disruption of their
response to sex pheromone.

Keywords: Olfactory organs, Electroantennogram, Inhibition of electrophysiological response,
Mating disruption.
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Fig. 1. The reduction of electrophysiological response (%) in during the time to the initial excitation time in the
antennae of Tuta absoluta males to the main compound of sex pheromone. Different letters indicate the mean

comparison in the Tukey-Cramer test at a probability level of 5%.

b iSe i S C"’Ll jw,\.@.ﬂ O yd8 el

5> Lol flise Ol 5 Chle (e e 50 5l ASle oS ) 3550 sl pSE bty 4
Shas el OF 5l S RSPy R RN PY S Siabesl 55 p oo 6 ot S8 jlgn Ol ee
Cuils SaSles doys Olgm i b olsime S Se e clale 8 s il 5,5 5 5SB
blize i pmman (S 55y S (bl 5 yge (5Se dm d s 5 (B SVUVY e 5 P<e/eny)
doys 5 chle e O g S5 LT 51 ol s () ) 30 86 o gl Olsn 3 35 L8B3
(r=1/88 3P<e/0)) 5 S b 58 5s cpl o 1) e Siad 5925 ol ;S (5 p LSS o5 2alS




Osnsp a (S pax S 5y b pd 5 St el Slge 10D 5 - sikas Y41

C“’Li ;.,\MSJL@A Loy Q‘ﬂﬂfQTC,Ja.LGJ L;Sbj:-.} i}}ﬁ.ﬂ)} RLSY JJJ\: Q‘J?l u,...jb_)\j 4.;_J>J —\JJ.L?

e O35, ol LS 5w Tuta absoluta ;i ol i Sl G54 50 585 250
Table 1. Analysis of variance of the effects of two variables of insecticide type and its concentration
on the percentage of the electrophysiological response inhibition of Tuta absoluta males to the main
compound of sex pheromone.

Index df SS MS F P
Insecticide (a) 2 150.5 75.3 0.38 0.69
Concentration (b) 3 10076.4 3358.8 16.75 P<0.001
Interaction effect (axb) 6 1214.3 202.4 1.01 0.43
Error 84 16844.4 200.5
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Table 2. Analysis of variance of the effects of three variables (time, insecticide type and
concentration) on the percentage of the electrophysiological response inhibition of Tuta absoluta
males to the main compound of sex pheromone.

Index df SS MS F P
Time 4.3 2567.2 591.4 4.39 P<0.001
InsecticidexTime 8.7 1523.7 175.5 1.30 0.24
Interaction . .
effects ConcentrationxTime 13.0 4035.1 309.9 2.30 P<0.001
Insecticide x ConcentrationxTime 26.1 5185.2 199.1 1.48 0.06
Error 364.6 49104.0 134.7
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Fig. 2. The mean of inhibition of the electrophysiological response (%) of the antennae of Tuta
absoluta males to the main compound of sex pheromone influenced by different concentrations of the

tested insecticides. Different letters indicate the mean comparison by using Tukey-Cramer test at 5%
probability level.
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Fig. 3. The mean of inhibition of the electrophysiological response (%) of the antennae of Tuta
absoluta males to the main compound of sex pheromone during the time after spraying of the
insecticide. Different letters indicate the mean comparison by using Tukey-Cramer test at 5%
probability level.
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Table 3. The mean of the electrophysiological response inhibition (%) of the antennae of Tuta
absoluta males influenced by interaction effects of time and concentrations of insecticide.

Time
Concentration
1 3 5 10 20 30
100 pg/pl 29.2+2.4 a 18.2+1.7 abcd 22.7+2.4 abc 20.8+2.7 abcd 26.5+2.6 ab 22.6+2.2 abc
10 pg/ul 25.4+2.4 ab 15.6+1.7 bede 20.2+2.4 abcd 21.4+2.7 abc 22.0+2.6 abc 23.7+2.2 abc
1 pg/pl 23.6+2.4 abc 16.2+1.7 bede 18.1+2.4 abcd 22.3+2.7 abc 21.8+2.6 abc 20.6+2.2 abcd
0 pg/pl 5.4+24¢e 12.5+1.7 cde 9.3+2.4 de 17.4+2.7 abcde 16.7+2.6 bede 12.9+2.2 cde
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Different letters indicate significant diffrence among maens according to Tukey-Kramer test at 5%
probability level.
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