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1- Abamectin
2- Emamectin benzoate
3- Acetamipride
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Table 1. Insecticides used in research
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Common name Trade name Chemical group Formulation RFC”™ (ppm) Company
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1- Gross reproductive rate
2- Net reproductive rate

3- Intrinsic rate of increase
4- Finite rate of increase
5- Doubling time

6- Mean generation time
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Table 2. Probit analysis of bioassay data on eggs of T. absoluta

. LC3 (ppm) LCso (ppm) LCg (ppm) Slope 2 p- Toxicity Relative
Pesticide  Total cL CL CL (xSE) (df) value index”  potency
886.3 1139.1 2103.2 481 3.61

Indoxacarb 800 0.60 76.71 1.30

(824.6-940.7) (1082.7-1196.6) (1927.3-23547) (+0.36) (5)
. 726.4 873.9 1373.1 653  6.06
Tondexir 800 6905 757.7)  (842.6-906.1)  (1283.4-1499.9) (x0.50) (5) %0 100 ]

*Denote confidence limit
**Toxicity index and Relative potency based on LCs

LS 931 § a5 LCap il b o slosd (Slags 3 Jol> T. absoluta Caliske o1 0 905 § udy 088 -V Jgue

Table 3. Developmental times of different stages of T. absoluta when eggs were treated with LCs, of tondexir
and indoxacarb

Stages Treatment _
Unexposed Indoxacarb Tondexir
Egg 6.87+0.10 b 7.54+0.21 a 7.87+.20 a
1% Instar 3.87+0.09Db 4.14+0.15 Db 4.87+0.11 a
2" Instar 3.09+0.07b 3.41+0.10 b 3.95+0.17 a
3" Instar 2.15+0.13b 2.47+0.14 ab 2.87+0.12 a
4™ |nstar 3.2840.07 b 3.73+0.18 b 4.36+0.14 a
Pupa 10.67+0.12 b 10.91+0.26 b 12.62+0.28 a
APOP? 1.35+0.10 a 1.70+0.17 a 1.85+0.19 a
TPOP? 31.15+0.33 ¢c 33.90+0.54 b 36.50+0.47 a
Mean number of eggs (per female) 114.85+1.35a 108.45+1.06 b 104.7+£1.08 b

Adult preovipositional period; * Total preovipositional period. Means (+SE) in each row with the same letter do not
differ statistically when compared by Tukey's HSD test (P> 0.05).
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Figure 1. Pupal weight (mg) of T. absoluta emerged from treated eggs with sublethal concentration of
tondexir and indoxacarb
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Figure 2. Egg-laying process of T. absoluta emerged from treated eggs with sublethal concentration of
tondexir and indoxacarb
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Table 4. Life table parameters of T. absoluta emerged from treated eggs with sublethal concentration of tondexir
and indoxacarb

Parameters *

Treatment GRR Ry r 2 T DT

Unexposed 64.242 +2.803a 57.425+0.856a 0.116+0.001a 1.123+0.001a 34.665+0.424b  5.932+0.70 c
Indoxacarb 61.271+1.204a 54.225+0.674b 0.108+0.002b 1.114+0.002b 36.786 +0.789b 6.385+0.134 b

Tondexir 60.145+2.617a 52.351+0.685c 0.100+0.001 ¢ 1.105+0.002c 39.365+0.689a 6.893+0.135a
df between 5 2 5 5 2 5
groups

df total 57 57 57 57 57 57

F 1.39 11.91 18.05 18.12 12.92 16.63

P- value <0.2579 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

A Gross reproductive rate (GRR) (offspring per female), net reproductive rate (Ro) (offspring per female), intrinsic rate of
increase (ry,) (per day), finite rate of increase (L) (per day), mean generation time (T) (day) and time requirement to double
in number (DT) (per day). Means (xSE) in each column with the same letter do not differ statistically when compared by
Tukey's HSD test (P> 0.05).

Gay 0/8F) dals 5 Gay #/YA) G LS sl Hles
(Fy o= V278Y P=o/e vy ) 55 50
Slae 30 Lol ph 30 w3 SB b 3T g
S 3o ae Slels d50d 5o 5 Sl aey e Ll s
Aals jles 53 T. absoluta slas,Y e oS5 e
35 SIS 5 LS gul Sl 51 5YL (6ls sme 5 b 4
St slad 53 o basY 5 aed (ST Ll IS
38 L s Frm) VO P= /) 1050) 53 15 gme
P=v/vvny 15,¥ ¥AY Jlo 43 Fys=) YA Y P=/eesy
Ju jaFyg=Vere s P=o/eey 5347 e ys By p=PVV7,
Sl gled 30k I Ol Ol C38 L L(YYAY
il (Sl (5 5 SYsb il plas ALST S e Wil
b s)¥ 5 b oS5 Glad 51 g 500 YV Slgls i sad 5
25 LS sl 5 ol jles 53 andllas 3)50 Jlo 93 2
S5 el oS5 S Jo 530238 515 )T 05 5 S
05 SIS dal:f AS oy Lol Hlag Slakd s ol
o= FFFFP=0 /) 1030 55 T 05 8 0 5ol
1Y YAV Jl s Fyg= 80/8F; P=o/eeny 5 AY48 Jla
¥4/Y9; P=o/ee) 5 ¥4 Jlu 43 Fy g=YY /0 P=o/e vy

(\“*V dLu ) Fy}9=

ol @bl Bl Sl 5y (2570 ke Hles 55 51 YL
Fr (Frooy=V/Y8; P=o/YoVa) 550l gae Dl
boodd Sled sbacamer 5> Ro) Juo A5 el
S Foml Golagmassh 4 STAS sliS 5 Clle
P=2/vv)) 5y OBLS sl 5 wals Gl
Camaz ol 31 513 F 5 Oljee o S (Fy =) 174,
Chle Lol glaess 5 Jool Dl i 5o (M)
33 Gy oy o/V00) A sdalie ST ouisS 5
5 LS sl Hlas 5 jasls ol Olgs oS Jl-
e ey/edle /NYE 5 VA (oS o4 dals
Camax il l alae & 5 (Fray= A0 P=e/eeey)
U5 55 4 S 555 A Samer Rl Ol Sl &S
slesd 93 50 SV (ola pme b 4 dala L s
5 oS (Fyay=ANY, P=o/evit) 5y 58T i
dald Sl 3 oS5 4 e S8 e ok o i
Al edaline (Goy YAYP) LuS1US 5 (G, YF/99)
5 LS sl Sld 53 o petls ol Ol L
Sda (Fyoy=AY/AY, P=o/eend) 550 5l sme dals
JFe Comex 0SSl e lp AR Ol
4 o Gy #IA) SISl 5y (Kb S



S 15 AE 1S i FusS 5 Sanss O j bl i, 6 oS of

Control @ Indoxacarb o Tondexir

] @

Diensity of egg per plant
=

LM #

Dé}' after treatment

1 (B) Control mIndoxacarb @ Tondexir

Diensity of egg per plant

7 14
Day after treatment

— = = = b
b o+ (=% (=] (=]
L L L |

Dgnsity of larvae per plant
>

Dgnsity of larvae per plant

= [5%) -+ (=1 o
L L L L L

Control mIndoxacarb @ Tondexir

A

Dé}' after treatment

Control @Indoxacarb & Tondexir

B)

7 14
Day after treatment

(B) 17¥aY 9 (A) 1Y Jlu 13 (sldae 30 tal o 53 (obF 5 (5131 ) T. absoluta slag sy 9 lapst w515 puSlo -1 IS
Figure 3. Mean density of T. absoluta eggs and larvae (per plant) in field trial during 2017 (A) and 2018 (B)
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Table 5. Mean mortality % (+SE) of T. absoluta treated with tondexir and indoxacarb in field trial*
Day after Stage
Pesticides treatment Egg Larvae
2017 2018 2017 2018

3 78.64 £3.16 °® 81.46 +1.95°®W 86.68+3.95 ™ 89.56+2.16 ™
Tondexir 7 74.33+ 4.052W 80.01+ 2.772W 86.45+1.96 W 87.61+4.84 * "

14 76.11+2.312W 80.36+ 6.96 2 74.2241.54°%® 90.29+2.05*®

21 76.36 + 1.47°® 81.41+4.10°®W 76.40+3.64 2 86.92+5.08

3 78.11 + 3.45°%® 83.27+4.86°"W 72.1745.35 %" 79.68+3.29 *®
Indoxacarb 7 37.70 £5.95°®W 33.03+3.94°® 63.95+5.59 *® 72.38+2.03 "W

14 32.19+2.92°®W 34.24+ 3.47°W 27.88+4.73°W 43.55+6.13 °°®

21 27.94+8.13°®W 17.49 + 350 *® 22.58+7.84°®W 23.89+6.94 ¢ ®

*Different lowercase and uppercase letters showed significant differences in each column and row respectively (P>0.05).
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Abstract
Background and Objectives
The tomato leaf miner, Tuta absoluta (Meyrick) is the most damaging tomato insect pest. In
the present study, the lethal effects of plant insecticide, tondexir (Tondexir®) and chemical
insecticide, indoxacarb (Avaunt®) were assessed against T. absoluta under laboratory and
field conditions.
Materials and Methods
The sublethal (LCj) effects of the insecticides were evaluated on the life table parameters of
T. absoluta. The potter tower was used for the bioassays. In order to define the effect of
these compounds, an experimental field was carried out in a randomized complete block
design with three treatments replicated four times during two consecutive seasons in 2017
and 2018.
Results
The LCsp values of tondexir and indoxacarb on eggs of T. absoluta were 837.9 and 1139.1
ppm, respectively. Sublethal concentration of insecticides affected life table parameters of T.
absoluta significantly. Embryonic, larval, pupal and TPOP periods were significantly higher
in tondexir than the control. Intrinsic rate of increase (rm) value in both insecticide treatments
was significantly lower than control (P<0.05). The minimum value of 1 (1.105 day™) and the
longest generation time (39.36 day) was observed in tondexir. The persistency effect of
tested insecticides under field conditions was higher in tondexir than indoxacarb. Even 21
days after treatment, the percentage mortality of eggs and larvae of T. absoluta were
significantly higher in plot treated with tondexir than indoxacarb treatment.
Discussion
The total results revealed that tondexir had high lethal and sublethal effects on tomato
leafminer and can be recommendable to be applied in an integrated pest management
program (IPM) of this pest.
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