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Tablel. General information on tested insecticide formulations.

Action Ingredients Supplier Mode of action' Chemical Concentratio Formul Dose
(AI)/Trade name group ation”
Flubendiamide/ Nihon Ryanodine receptor Diamide WG 0.2
Takumi® Nohyaku modulators gr/L
Emamectin Syngenta Glutamate-gated chloride ~ Avermectins WG 0.25
benzoate+lufenuron/ channel (GluCl) allosteric ar/L
Proclim Fit® modulators Benzoylureas
Inhibitors of chitin
biosynthesis affecting
CHS1
Thiocyclam hydrogen Nippon Nicotinic acetylcholine Nereistoxin SP 1 gr/L
oxalate/ Evisect® Kayaku receptor (nAChR) analogues
channel
blockers
Spinosad/ Tracer® Dow Nicotinic acetylcholine Spinosyns SC 0.25
Elanco receptor (nAChR) ml/L
allosteric
modulators
1Mode of action: IRAC (2021). 2Formulation: WG: water-dispersible granules, SP: soluble powder, SC: suspension concentrate
H. hebetor ;555 s, J:“-L“J" 3,80 6‘.&0:5:}2:» S Y J 5>
Table 2. Toxicity of treated insecticides to adults of Habrobracon hebetol’
Insecticides Slope + SE X* Lethal Doses (mg a.i./l)
(95%FL) (95%FL) (95%FL)
Spinosad 2.17+0.37 3.35 0.71 1.25 4.86
5 (0.46-0.91) (1.01-1.46) (3.57-8.68)
Emamectin 2.11+04 2.23 4.26 7.56 30.69
Benzoate+Lufenuron 7 (2.59-5.45) (6.09-8.82) (21.48-65.28)
Thiocyclam 3.71 £ 0.66 3.90 14.44 19.99 44.30
1 (11.16-16.56) (17.74-21.83) (36.59-64.60)
Flubendiamide 2.14+0.38 3.59 3.67 6.45 25.59
1 (2.38-4.63) (5.29-7.51) (18.24-50.19)
il gla 386 i LCs chale Lol Sl sH. hebetor A5 5w 5L 5555 Sl Canasr gla el )Ly ¥ Jgs
Table 3. Stable population parameters of H. hebetor treated with LCjs, concentration of different insecticides
Treatments
Parameter Control Spinosad Emamectin Thiocyclam Flubendiamide daf F
Benzoate+Lufenu
ron
GRR 65.66 £0.05a 5791 = 0.058 49.53+0.11b 59.09+0.126 b 5821 +0.086¢c  120,4  3777.56 **
d
Ry 54.57+0.05a 4539+£0.08d 39.5+0.06¢ 49.82+0.17b 48.13+0.13 ¢ 120,4  2703.33 **
I'm 0.186 + 0.008 0.142 = 0.008 0.143 +0.007 d 0.148+0.009b  0.151+0.006 c  120,4  1180.49 **
a d
A 1.30+0.002a 1.154 + 1.164 +0.006 d 1.160£0.001 b  1.166 +0.001 ¢ 120,4  14.13 **
0.0034d
T 35.21 £ 0.005 26.74 £ 0.004 24.85+0.029b 24.72+£0.01d 25.38+0.001 ¢ 120,4  20554.7 **
e a
DT 3.07+0.009e 4.79+1.002a 4.84+0.001b 4.46 £ 0.002 d 4.69 £ 0.001 ¢ 120,4  11574.8 **

Values with different Ietters are significantly different by LSD test
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Table 4. Sublethal effects of treated insecticides (LCs) on the biological parameters of H. hebetor

Treatments Number of laying eggs Fertile eggs (%) Female longevity
Control 107.22 £4.07 a 7124 +0.34a 2542 +241a
Spinosad 63.19+3.43¢ 4995+ 1.44¢ 1536+ 1.44 ¢
Emamectin 79.24 £2.52d 57.09+£2.45d 16.41 +1.25d
Benzoate+Lufenuron

Thiocyclam 93.47+£3.503b 61.46 £1.417b 20.38+£0.86 b
Flubendiamide 87.26 +3.15¢ 53.83+1.24c¢ 1891+£1.29¢
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Fig 1. Age-Specific Survivorship (I,) and fecundity (m,) of adult Habrobracon hebetor was treated with sublethal dose (LC3)
of pesticides.
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Abstract

Braconid wasps (Braconidae) are one of the most important pest parasitoids. The function of
parasitoids can be affected by the use of insecticides. In order to use biological control agents
and pesticides simultaneously in pest management, it is necessary to know the effect of
pesticides on biological control agents. In this study, the lethal and sub lethal effects of the
flubendiamide, emamectin benzoate+lufenuron, thiocyclam and spinosad on the parasitoid
Habrobracon hebetor (Say) (Hymenoptera: Braconidae) were investigated. The LCsy of
spinosad on parasitoid wasps were 1.25 mg/L of active ingredient, which showed that this
insecticide is the most toxic compound on this insect and LCsy of thiocyclam, emamectin
benzoate+lufenuron and flubendiamide were 19.99, 7.56 and 6.45 mg/L of active ingredient
respectively, which were more toxic to this wasp, respectively. The results of bioassays on adult
insects of parasitoid wasps showed that spinosad with LC;y was 0.71 mg /L of active ingredient
with high toxicity on adult insects compared to flubendiamide, emamectin benzoate+lufenuron
and thiocyclam, which were LC;y, 3.67, 4.26 and 14.44 respectively. According to the
classification of the International Organization for Biological Control, spinosad was in the
group of harmful insecticides and emamtectin benzoate + lufenuron and flubendiamide were in
the group of moderately harmful insecticides. According to this classification, thiocyclam was
classified as harmless insecticide on bracon wasp.
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