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Table 1. Lethal and sublethal effects of two insecticides, thiodicarb and indoxacarb, on Habrobracon
hebetor in the first three days after spraying on cotton plants

Treatments

Mortality (%)

Lifetime oviposition
(egg/female)!

Lifetime paralysis
(host larva/female)

Thiodicarb

24 hours after treatment
48 hours after treatment
72 hours after treatment

Indoxacarb

24 hours after treatment
48 hours after treatment
72 hours after treatment

Control

77.89+5.8 A
51.53+7.3 B
30.86+3.3C

27.35+6.4 CD
10.92+2.25 E
13.77+4.3 DE

0+0 (100): C
6.1+2.6 (91.2) C
8.742.7 (87.4) C

45.4+8.1 (34.1) B
48.7+6.8 (29.3) AB
46.4+4.1 (32.7) B

1.8+0.92 (98.1) B
16.5+8.8 (82.5) B
19.6+7.1(79.2) B

75.645.15 (19.8) A
72.647.45 (23.1) A
68.2+2.14 (27.7) A

68.9+3.8 A

94.3+2.13 A

Means followed by the same letters in each column are not significantly different at 5% level (LSD test).

1. Numbers in parentheses show reduction% compared to control

» Habrobracon hebetor . s 5154 555 55 <5 LS suul 5 883 55 Slao bbbl Comwr (suad, = ¥ Jsdr

IOBC il 5 S 31 Lol ulul

Table 2. Categorizing residual toxicity of thiodicarb and indoxacarb on Habrobracon hebetor based on
total effect index and I0BC standard

Treatments Total effect” Toxicity Total effect™ Toxicity

(%) category (%) category
Thiodicarb
24 hours after treatment 100 4 (harmful) 99.6 4 (harmful)
48 hours after treatment 95.7 4 (harmful) 91.5 4 (harmful)
72 hours after treatment 91.3 4 (harmful) 85.6 4 (harmful)
Indoxacarb
24 hours after treatment 52.12 3 (moderately harmful) 41.75 2 (slightly harmful)
48 hours after treatment 37.04 2 (slightly harmful) 31.42 2 (slightly harmful)
72 hours after treatment 49.93 2 (slightly harmful) 37.64 2 (slightly harmful)

* Mortality+ Reduction in fecundity

** Mortality+ Reduction in paralysis ability
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Table 3. Toxic effects of thiodicarb and indoxacarb on immature stages of the parasitoid wasp,
Habrobracon hebetor

Egg Larva Pupa
Treatment Hatching Developed to Survival Developed Adult
(%) adult (%) (%) to adult (%) emergence
(%)
Thiodicarb 4.10£24C 2.66+1.6 B 17.20£2.1 B 8.98+2.7B 71.6x5.1 A
Indoxacarb 28.7t4.3B 8.11+3.3B 10.31£3.6 B 4.46x£1.3 B 45.315.2B
Control 78.918.8 A 66.5+5.3 A 97.5£15A 87.414.6 A 85.1+1.7 A
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Figure 1. Change in the main biological and reproductive characteristics of Habrobracon hebetor
during different days after spraying cotton plants with thiodicarb
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Figure 2. Change in the main biological and reproductive characteristics of Habrobracon hebetor
during different days after spraying cotton plants with the insecticide indoxacarb



g)lfw}xi\jg)lgl:xjdifo#)bgjlf.ﬁb}ww)ﬂcbblg@}&_y \'%4

j‘_;c..d‘,;u C}v wb‘jw‘é‘.&‘ﬁﬁ ngj UJKL.S)-L%JJUJ&.LJ}:: L;LQG&L«-}L (Jj)) L;J\f.b\.e QL‘J Qv\.ﬁ_f djvb'
Habrobracon hebetor |, ;

Table 4. Residual persistence (day) of thiodicarb and indoxacarb on cotton plants based on the
type of adverse effect on Habrobracon hebetor

Insecticides Mortality (%)  Fecundity reduction (%)  Total effect (%) 10BC group

Thiodicarb 7 22 22 3 (Moderately persistent)
Indoxacarb 1 10 10 2 (Slightly persistent)
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Abstract

In this research, lethal and sublethal toxicity and persistence of the field recommended concentration
of two insecticides, thiodicarb and indoxacarb, were investigated against the parasitoid wasp,
Habrobracon hebetor (Say) on cotton plants and categorized according to the IOBC standard classes.
The results showed that thiodicarb had greater lethal toxicity against adult parasitoid wasp (up to 77.9%
mortality) than indoxacarb and was categorized as a harmful insecticide (group 4) based on the “total
effect” (mortality+ fecundity reduction). Thiodicarb was also highly toxic to immature stages of
parasitoid and reduced egg hatching and survival of larvae by 95.9% and 82.8%, respectively compared
to the control. The lethal and sublethal toxicities of indoxacarb were significantly lower than those of
thiodicarb, with a maximum mortality of 27.34% and a fertility reduction of 48.7%, and it was classified
as ranging from slightly harmful (group 2) to moderately harmful (group 3) insecticide. Thiodicarb
residues were more persistent on cotton plants than those of indoxacarb and its “total effect” on the
parasitoid was more than 25% for 22 days after spraying. Therefore, it was classified as a “moderately
persistent” (group 3) insecticide according to the IOBC standard classes. In contrast, total effects of
indoxacarb reached to the harmless level (<25%) 10 days after spraying, and it was classified as a
“slightly persistent” (group 2) insecticide. In order to conserve H. hebetor population in cotton fields, it
is recommended that thiodicarb be replaced with a less harmful insecticide and to allow at least a 10-
day "waiting period" between the application of indoxacarb and the large-scale release of the parasitoid
wasp.
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