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Abstract

Cotton harbors a large number of insects that limit its yield despite insecticides spray. This study was carried out to evaluated
the efficacy of new insecticides against three cotton insect pests during 2022-2024. Each insecticide and the control were
sprayed on 0.5 ha divided into 5 equal parts. Bemisia tabaci adults, Helicoverpa armigera and Earias sp. larvae were recorded
on a central line of 30 plants per elementary plot. The cotton bolls attacked rate and the yield of the treatments were evaluated.
The effectiveness of CORONI 672 EC®cypermethrin 72 g/L + profenofos 600 g/L and ZIDANE 30W®flonicamide 30 g/kg
were lower on B. fabaci than INDOXAN DUO 225EC®Indoxacarb 125 g/ + acetamiprid 100 g/L, JACOBIELLA
350EC®Pyridine 200 g/ + diamine 150 g/L and Tihan 175 OD®Spirotetramate 75 g/l + flubendiamide 100 g/L,
respectively. All the insecticides were effective against H. armigera. Indoxacarb 125 g/LL + acetamiprid 100 g/L (8 larvae),
flonicamide 30 g/kg (2 larvae) and cypermethrin 72 g/L + profenofos 600 g/L (1, 25 larvae) were less effective on Earias sp.
than Pyridine 200 g/L + diamine 150 g/L and Spirotetramate 75 g/L + flubendiamide 100 g/L. Boll attack rates were higher in
the control plots CORONI 672EC® (3.36%) and lowest in plots treated with Tihan 175 OD (2.43%), ZIDANE + 30WG®
(1.91%), INDOXAN DUO 225EC (1.67%) and JACOBIELLA 350EC® (0.93%). Cotton yields were higher with these these
insecticides compared with the control CORONI 672 EC®. Acetamipride + Indoxacarb, Pyridine + Diamine, Acetamiprid +
Lambdacyhalothrin and O,0-dimethyl s-phthalimidomethyl can be used for cotton protection.
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Introduction

Cotton is an important cash crop that growing in the north
and northwest of Cote d’Ivoire (Diabaté 2009, 2017, 2024).
In West Africa and particularly in Céte d'Ivoire, insect pests
reduced cotton yields and its quality (Brévault et al. 2019;
Diabaté et al 2024). Bemisia tabaci (Gennadius)
(Hemiptera: Aleyrodidae) is a major pest of cotton (Haider et
al. 2023; Tenguri et al. 2023). Without chemical control, B.
tabaci (Gennadius) (Homoptera: Aleyrodidae) bites on
cotton plants and injects viruses that reduced cotton quality
and their yield (Brévault et al. 2019; El-Sherbeni ef al. 2019;
Diabaté et al. 2024). These insects settle in colonies on the
underside of cotton leaves, sucking the sap and creating
lesions on the leaves and stems. Its secretes honey dey that
reduces cotton photosynthesis and the quality of harvested
fibers, as well as yield (Diabaté et al. 2017; Brévault et al.

2019). Yield losses can be as high as 100%. The larvae of
Helicoverpa armigera (Hiibner) (Lepidoptera: Noctuidae)
and Earias sp. attacked cotton bolls and reduced cotton yield
(Javed et al. 2018; Brévault et al. 2019; Diabaté et al. 2024).
These insect pests were responsible for considerable yield
losses by destroying cotton leafs and fruiting bodies, flower
buds and young bolls, and damaging the fibers of older
cotton bolls (Sagar and Nebapure 2018; Brévault ez al. 2019;
Jafari et al. 2023; Sheoran et al. 2023). Their larvae empty
the inside of cotton bolls, causing them to rot and cotton
yield losses ranging from 24.7 to 100% (Kranthi ef al. 2002;
Brévault et al. 2019). However, these insect pests are
increasingly resistant to the insecticides commonly used by
the farmers for cotton protection. Numerous studies have
shown that insect populations develop resistance to
organophosphates,  carbamates, pyrethroids, diamide
insecticides such as chlirantraniliprole, benzoates and

To cite this paper: Dohouonan D, DYK Seraphin, F Drissa, AAA Moise, T Yao (2025). Control of three cotton major insect pests in North-West of Cote
d’Ivoire. Intl J Agric Biol 33:330314. https://doi.org/10.17957/1JAB/15.2290

© 2025 The Authors. International Journal of Agriculture and Biology published by Friend Science Publishers, Faisalabad, Pakistan

This is an open access article under the terms of the Creative Commons Attribution License, which permits non-commercial use, distribution and reproduction
in any medium, provided the original work is properly cited



Dohouonan et al. / Intl J Agric Biol Vol 33, 2025

spinosad (Kranthi ef al. 2002; Srinivas et al. 2004; Ghosh et
al. 2010; Bade and Bhamare 2023) and to toxins derived
from Bacillus thuringiensis (Zhang et al. 2011). These
insecticide resistance is thought to be linked to the
insecticide's inability to bind to acetylcholinesterase and
render it inactive (Srinivas et al. 2004). Thus, insect control
is becoming a major constraint for cotton production in Cote
d'Tvoire. Then this study carried out to evaluate the efficacy
of new insecticides against B. tabaci, H. armigera and Earias
sp. on cotton cultivation in Odienné department, western of
Cote d'Ivoire. The aim was to assess the efficacy of these
insecticides on the number of these insect pest on cotton
plants, on the bolls attacked rate, and on cotton yield, with a
view to selecting the best insecticides for cotton protection.

Materials and Methods
Study site

The work was carried out at the Ivory Company's cotton
observation stations in the Odienné department in north-
west Cote d'Ivoire (6°49'W and 9°53'N). These experiments
were carried out in the same agro-ecological zone. The
climate of the study area is characterized by two seasons: a
dry season from October to May and a rainy season from
June to September. The average annual rainfall is 1,200 mm
and the average annual temperature is 28°C (Saley 2003).

Experimental design

The experimental set-up used consisted of 5 treatments and
5 replications covering 2.5 hectares of cotton, established
during the 2022-2023 and 2023-2024, respectively. Each
treatment was carried out on 0.5 hectares divided into 5
equal parts and each part was an elementary plot. The
control insecticide was CORONI 672EC (Table 1). Each
half-hectare was widely spaced to avoid edge effects. The
insecticides were applied between 6 a.m. and 8 a.m. on the
same day every two weeks. The efficacy of the different
treatments was determined by weekly insect surveys of B.
tabaci on cotton plants and of H. armigera and Earias sp.
on cotton bolls.

Sampling of B. tabaci adults on cotton plants

Sampling of B. tabaci adults were recorded each week, from
38™ to 59 Day after emergence, three days after treatment,
on a central line of 30 plants per elementary plot between 6
am. and 8 am., ie., on 150 plants per treatment. During
each observation, one upper, one central leaf and one leaf in
the lower part of each plant were observed. Thus, 90 cotton
leaves were observed per elementary plot.

Sampling of H. armigera and Earias sp. larvae on cotton

Green cotton bolls were harvested according to the

positions: 1-1 (first position on the lowest fruiting branch)
on the 94" day after emergence, 2—1 (first position on the
second fruiting branch) on the 101 day after emergence, 3—
1 (first position on the third fruiting branch) on the 108% day
after emergence and 4-1 (first position on the fourth fruiting
branch) on the 115% day after emergence. The bolls were
opened, the attacked and healthy bolls were separated and
H. armigera and Earias sp. larvae were recorded. The attack
rate of cotton bolls in the plots treated with the insecticides
tested was calculated.

Cotton yield of different plots treated with the
insecticides

Cotton yield for the insecticides tested was calculated from
seed cotton harvested on four central lines of each
elementary plot from 130 JAL to 175 JAL according to the
following formula:

v — W+ 10000 @
s
With:
Y =yield (kg/ha);
W = weight of the cotton collected on 32 m?;
S = cotton harvesting area in m? (S = 32 m?).

Results

Effectiveness of insecticides tested during the cotton
season 2022-2023 on B. tabaci adults, H. armigera and
Earias sp. larvae

During the cotton season 2022-2023, the insecticides
CORONI 672 EC®Cypermethrin 72 g/L. + profenofos 600
g/l (6.25 B. tabaci adults/plant) and ZIDANE +
30WG®Flonicamid 30 g/kg (3.75 adults/plant) were less
effective on B. tabaci adults. INDOXAN DUO
225EC®Indoxacarb 125 g/ + acetamiprid 100 g/L,
JACOBIELLA 350EC®Pyridine 200 g/L. + diamine 150
g/l and Tihan 175 OD®Spirotetramate 75 g/L +
flubendiamide 100g/L. were highly effective against B.
tabaci (F = 36.806; P < 0.0001). All the insecticides used in
this study significantly reduced H. armigera larvae number
on cotton plants. The insecticides CORONI 672 EC®,
ZIDANE+ 30 WG®, INDOXAN DUO 225EC®,
JACOBIELLA 350EC® prevented H. armigera from
attacking cotton bolls. Some larvae of H. armigera (0.33
larvae/plant) were collected on cotton plants treated with
Tihan 175 OD® (F = 1.64; P = 0.198). The efficacy of the
insecticides INDOXAN DUO 225EC® (8 Earias
larvae/plant), ZIDANE + 30 WG® (2 Earias larvae/plant)
and CORONI 672 EC® (1.25 Earias larvae/plant) were
lowest than those of JACOBIELLA 350EC® and Tihan 175
OD®. The insecticides JACOBIELLA 350EC® and Tihan
175 OD® prevented Earias sp. attack on cotton (F =
35.400; P <0.0001) (Table 2).
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Table 1: Insecticides used to spray cotton farms against insect pests during 2022-2023 and 2023-2024

Insecticides Application year Active substances Concentration/ha
Control CORONI 672EC 2022-2023/2023-2024 Cypermethrin 72 g/L + profenofos 600 g/L 500 mL/ha
Tested THIAN 175 O-TEQ 2022-2023 Spirotetramate 75g/L + flubendiamide 100 g/L 200 mL/ha
Tested JACOBIELLA 350EC 2022-2023 Pyridine 200 g/L + diamine 150 g/L 500 mL/ha
Tested ZIDANE + 30 WG 2022-2023 Flonicamid 30 g/kg 150 kg /ha
Tested INDOXAN DUO 225EC 2022-2023 Indoxacarb 125 g/L + acetamiprid 100 g/L 250 mL/ha
Tested NICOMEDE 500 W 2023-2024 Flonicamid 500 g/kg 100 g/ha

Tested TSUNAMIDE 280 OD 2023-2024 Flonicamid 200 g/L + flubendiamid 80 g/L 250 mL/ha
Tested CYLODAN 42% 2023-2024 0,0-dimethyl s-phthalimidomethyl 500 g/ha

Tested GARANT 200 WG 2023-2024 Acetamiprid 100 g/L + lambdacyhalothrin 100 g/ 0.1 kg/ha

Table 2: Effectiveness of insecticides against B. tabaci, H. armigera and Earias sp. on cotton bolls during cotton season 2022-2023

Insecticides tested 2022-2023 B. H. Earias Healthy bolls Attacked bolls Total  Attack rate (%)
tabaci __armigera sp. bolls

Cypermethrin 72 g/L + profenofos 600 g/L. / CORONI 672 EC 625¢c Oa 1.25b 23050 8b 238.5b  3.36¢
Indoxacarb 125 g/L + acetamiprid 100 g/L / INDOXAN DUO 225EC 0Oa 0Oa 8c 235b 4ab 239b  1.67b

Pyridine 200 g/L + diamine 150 g/L / JACOBIELLA 350EC 0Oa 0Oa 0Oa 212¢ 2a 214c  0.93a
Spirotetramate 75g/L + flubendiamide 100g/L / Tihan 175 OD 0Oa 0.33a 0Oa 251a 6.25ab 257.25a 2.43bc
Flonicamid 30 g/kg / ZIDANE + 30 WG 375b  0Oa 2b 231b 4.5ab 235.5b 1.91b

F 36.806 1.643 35400 16.358 5.222 20.877 4.882

P <0.0001 0.198  <0.0001 <0.0001 0.008 <0.0001 0.010

Means assigned to the same letter within the same column do not differ statistically (Fisher LSD test, P < 0.05)

Effectiveness of insecticides during the season 2022-2023
on cotton bolls and the yield

Similar total number of cotton bolls were harvested in plots
treated with CORONI 672EC® (238.5 bolls), INDOXAN
DUO 225EC® (239 bolls) and ZIDANE + 30 WG® (235.5
bolls). The lowest total number of cotton bolls was recorded
in the plots treated with JACOBIELLA 350EC® (214 bolls)
and the highest was in the plots treated with Tihan 175
OD® with a avarage of 257.25 cotton bolls (F = 20.877; P
< 0.0001). The healthy cotton bolls harvested was average
and similar in the plots treated with CORONI 672EC®
(230.5 bolls), INDOXAN DUO 225EC® (235 bolls) and
ZIDANE+ 30 WG® (231 bolls). Its were lower on plots
treated with JACOBIELLA 350EC® (212 bolls) and higher
on plots treated with Tihan 175 OD® with 251 healthy bolls
(F = 16.358; P <0.0001). The lowest cotton bolls attacked
by H. armigera and Earias sp. were recorded with
JACOBIELLA 350EC® (2 attacked bolls) and followed by
INDOXAN DUO 225EC® (4 bolls attacked), ZIDANE+ 30
WG® (4.5 bolls attacked) and Tihan 175 OD® with 6.25
bolls attacked. The highest cotton bolls attacked were
recorded in the plots treated with CORONI 672 EC® with a
avarage of 8 cotton bolls attacked (F = 5.222; P = 0.008).
Cotton bolls attacked rates by H. armigera and Earias sp.
were higher on plots treated with the insecticides CORONI
672 EC® (3.36%), medium with Tihan 175 OD® (2.43%),
ZIDANE + 30 WG® (1.91%) and INDOXAN DUO
225EC® (1.67%) and lowest with JACOBIELLA 350EC®
with a cotton bolls attacked rate of 0.93% (F = 4.882; P =
0.010) (Table 2).

In 2022-2023, The highest cotton yields were
obtained with the two insecticides Tihan 175 OD (964.25
kg/ha) and ZIDAN + 30 WG (982 kg/ha). JACOBIELLA
350 EC (836 kg/ha) and INDOXAN DUO 225EC (822

kg/ha) and the control CORONI 672 EC (815.5 kg/ha) have
similar cotton yield (Fig. 1).

Effectiveness of insecticides tested during the cotton
season 2023-2024 on B. tabaci adults, H. armigera and
Earias sp.

During the cotton season 2023-2024, B. tabaci was not
observed on plots treated with the insecticides GARANT
200 WG®Acetamiprid 100 g/l + lambdacyhalothrin 100
g/L. and NICOMEDE 500 WG®Flonicamid 500 g/kg. The
insecticides CYLODAN 42%®0,0-dimethyl s-
phthalimidomethyl (6 adults) and Tsunamide 280
OD®Flonicamid 200 g/L + flubendiamid 80 g/L (6 adults)
and CORONI 672 EC®Cypermethrin 72 g/L + profenofos
600 g/L (5.75 adults) have similar effectiveness against B.
tabaci (F = 25.228; P < 0.0001). The insecticides CORONI
672 EC®, CYLODAN 42%®, GARANT 200 WG®,
NICOMEDE 500 WG® and Tsunamide 280 OD® had
similar efficacy against H. armigera larvae on cotton plants.
CYLODAN 42%® and GARANT 200 WG® prevented H.
armigera from attacking cotton plants (F = 1.162 ; P =
0.353). GARANT 200 WG®, NICOMEDE 500 WG® and
Tsunamide 280 OD® were most effective against Earias sp.
than NICOMEDE 500 WG® (0.63 larvae), CORONI 672
EC® (0.75 larvae) and CYLODAN 42%® (1 larvae).
Earias sp. larvae were not collected on plots treated with
GARANT 200 WG® and Tsunamide 280 OD® (F = 5.970;
P =0.002) (Table 3).

Effectiveness of insecticides during the season 2023-2024
on cotton bolls and the yield

The number of cotton total bolls collected on plots treated
with CYCLODAN 42% (313 bolls) and NICOMEDE

3
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Table 3: Effectiveness of insecticides sprayed on cotton during 2023-2024 against B. tabaci, H. armigera and Earias sp., and

on cotton bolls

Insecticides tested 20232024 B. H. Earias Healthy bolls Attacked Total bolls Attack rate (%)
tabaci __armigera__sp. bolls

Cypermethrin 72 g/L + profenofos 600 g/L / CORONI 672 EC 5.75a 025 0.75ab 268.25b 4b 272.25b 1.48a

0,0-dimethyl s-phthalimidomethyl / CYLODAN 42% 6a 0 la 3lla 2ab 313a 0.64bc

Acetamiprid 100 g/L + lambdacyhalothrin 100 g/L / GARANT 200 WG 0b 0 0b 272b 2.5b 2745b  0.92ab

Flonicamid 500 g/kg / NICOMEDE 500 WG 0b 0.33 0.67a  301.67a 3.67b  30533a 1.23a

Flonicamid 200 g/L + flubendiamid 80 g/L / Tsunamide 280 OD 6a 0 0b 241c 0Oa 241c 0Oc

F 25228 1.162 5970 12.521 6459  14.983 6.397

P <0.0001 0.353 0.002  <0.0001 0.001  <0.0001 0.001

Means assigned to the same letter within the same column do not differ statistically (Fisher LSD test, P < 0.05)

500WG (305.33 bolls) were higher than those treated with
the insecticides CORONI 672EC (272.25 bolls) and
GARANT 200WG (274.5 bolls). The lowest total number
of cotton bolls was collected on plots treated with
Tsunamide 280 OD, with 241 bolls harvested (F = 14.983;
P <0.0001) (Table 3).

The healthy cotton bolls harvested from plots treated
with CYCLODAN 42% (311 bolls) and NICOMEDE
500WG (301.67 bolls) were higher than those treated with
CORONI 672EC (268.25 bolls), GARANT 200WG (272
bolls). The lowest number was recorded on plots treated
with Tsunamide 280 OD, with 241 healthy bolls harvested
(F =12.521; P < 0.0001). Cotton bolls were not attacked in
the plots treated with Tsunamide 280 OD. The number of
cotton bolls attacked on plots treated with CYCLODAN
42% (2 bolls) and NICOMEDE 500WG (3.67 bolls),
CORONI 672EC (4 bolls) and GARANT 200WG (2.5
bolls) were statistically identical (F = 6.459; P = 0.001).
The cotton bolls attacked rates were highest on plots treated
with CYLODAN 42% (1.67%), CORONI 672 EC (1.48%)
and NICOMEDE 500 WG (1.23%), medium on plots
treated with GARANT 200 WG (0.92) and were lower for
CYLODAN 42% (0.64%) (F =6.397; P = 0.001) (Table 3).

During the cotton season 2023-2024, yields were
higher on plots treated with CYLODAN 42% (1716 kg/ha),
medium with CORONI 672 EC (1444.75 kg/ha) and were
lowest with NICOMEDE 500 WG (134733 kg/ha),
GARANT 200 WG (1200.5 kg/ha), and Tsunamide 280 OD
(1155 kg/ha). Only the insecticide CYLODAN 42%
outperformed the control CORONI 672 EC (Fig. 2).

Discussion

In this study, the insecticides Tihan 175 OD®Spirotetramate
75 g/L + flubendiamide 100 g/L, ZIDANE + 30
WG®Flonicamid 30 g/kg, JACOBIELLA 350EC®Pyridine
200 g/L + diamine 150 g/L, INDOXAN DUO
225EC®Indoxacarb 125 g/L. + acetamiprid 100 g/L and
CYLODAN 42%®0, o-dimethyl s-phthalimidomethyl were
effective against the insects studied and gave the best yields
compared with the control insecticide CORONI 672 EC®
Cypermethrin 72 g/L. + profenofos 600 g/L. According to
Brévault et al. (2009), Diabaté et al. (2024) and Hnialum et
al. (2024), the lowest insect attacks on cotton were recorded

1200
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Fig. 2: Insecticides efficacies on cotton yields during 2023-2024

when the insecticide used was effective. Thus, the highest
yields in the plots treated with the insecticides was linked to
their toxicity, repellency and antiappetent effects on B.
tabaci, H. armigera and Earias sp. (Srinivas et al. 2004;
Ghosh et al. 2010; Diabaté et al. 2014; Bade and Bhamare
2023). The combination of active ingredients Acetamiprid +
lambdacyhalothrin was highly effective against B. fabaci, H.
armigera and Earias sp. Then, the plots treated with these
combined active ingredients showed lowest attack rate of
cotton bollworms. These active ingredients can be applied
during the cotton plant's reproductive phase. According to
Diabaté ef al. (2024), these active ingredients were not very
effective against A. biguttulla, with a percentage reduction
of -9.93% on cotton plants. Acetamiprid combined to
indoxacarb (Acetamiprid 100 g/L+ Indoxacarb 125 g/L),
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were highly effective against B. tabaci and H. armigera, but
its were not effective against Earias sp. Similar results were
reported by Jadhav et al. (2019) who showed that the
efficacy of indoxacarb + acetamiprid were effective on
cotton pests. The lowest efficacy of Acetamiprid 100 g/L+
Indoxacarb 125 g/L against Earias sp. was thought to be
linked to the emergence of resistance of Earias sp. to these
active ingredients. Consequenly, highest cotton bolls
attacked rate were recorded in the plots treated with these
active ingredients. According to Ratan et al. (2017), Bade
and Bahmare (2023) and Sheoran et al. (2023), Earias sp.
showed resistance to a range of insecticides, notably
indoxacarb. Acetamiprid + indoxacarb can be applied on
cotton cultivation during the vegetative phase.
Spirotetramate + flubendiamide were effective against B.
tabaci and Earias, and were not effective against H.
armigera and gave highest cotton bolls attacked rate. As a
result, H. armigera was resistant to Spirotetramat +
flubendiamide. These active ingredients can be applied
during the vegetative phase of the cotton plant. Diamine +
Pyridine prevents cotton plants colonization by B. tabaci, H.
armigera and FEarias sp. and their attack. Diamine +
Pyridine can be used in cotton cultivation. According to
Diabaté et al. (2024), Diamine + Pyridine were effective
against biting-sucking insects, notably A. bigguttula, with a
percentage reduction of 91.93%.

Cypermethrin + profenofos (Control) and Flonicamid
applied alone on cotton cultivation were not effective
against B. tabaci, H. armigera and Earias sp. and the
highest number of these insect pests and of the cotton bolls
attack rate were recorded with these treatments. The lowest
efficacy of Cypermethrin + profenofos and Flonicamid is
thought to be linked to the resistance of B. tabaci, H.
armigera and Earias sp. to these insecticide active
ingredients. According to Tenguri ef al. (2023), Diabate et
al. (2024) and Hnialum et al. (2024), several insects of
cotton cultivation were developedresistance to cypermethrin
and profenofos. Similar results were reported by Haider et
al. (2023), who showed that flonicamid slightly reduced B.
tabaci population. Furthermore, flonicamid + flubendiamid
were highly effective against H. armigera and Earias sp.
and cotton bolls were not attacked. Similar results were
recorded with Haider ef al. (2023) who showed that
flonicamid combined with salicylic acid is highly effective
against insects. On the other hand, the low yields obtained
with flonicamid combined with flubendiamid are linked to
attacks by B. tabaci, which considerably reduces cotton
quality and cotton yield.

0,0-dimethyl s-phthalimidomethyl was effective
against H. armigera and was less effective against B. tabaci
and Earias sp. Consequently, highest yields were recorded
in the plots treated with this active ingredient. Similar
results were observed by Diabate ef al. (2024), who showed
that O,0O-dimethyl s-phthalimidomethyl reduced A.
biguttulla adults on cotton plants at the rate of 59.24% and
gave highest yields. According to Diabaté et al. (2014), the

efficacy of insecticides were linked to their toxicity,
repellency and antiappetent effects on cotton insect pests.

Conclusion

Chemical control is the most widely used method of
combating cotton insect pests. In this study, the insecticides
Tihan 175 OD®Spirotetramate 75 g/L + flubendiamide 100
g/L, ZIDANE + 30 WG®Flonicamid 30 g/kg,
JACOBIELLA 350EC®Pyridine 200 g/l + diamine 150
g/L, INDOXAN DUO 225EC®Indoxacarb 125 g/L +
acetamiprid 100 g/l and CYLODAN 42%®0,0-dimethyl
s-phthalimidomethyl gave highest yields than the control
CORONI 672 EC. Acetamipride + indoxacarb can be used
for cotton protection during the vegetable phase and, O,O-
dimethyl  s-phthalimidomethyl and  Acetamiprid +
lambdacyhalothrin during the reproduction phase.
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