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Abstract: The cotton shredder bug, Creontiades pallidus Rambur (Hemiptera; 

Miridae), is a significant pest of cotton, causing extensive damage to cotton leaves 

and bolls. This study assessed the effectiveness of commercial formulations of 

phosalone (PHO), thiamethoxam (THX), thiamethoxam + lambda-cyhalothrin 

(THX + LAM), and spirotetramat (SPI) under field conditions, using both one-

time and two-times spray applications. In the one-time spray plots, THX and THX 

+ LAM demonstrated the highest efficacy in reducing C. pallidus populations, as 

well as mitigating damage symptoms like black spots on cotton bolls and leaves 

and shredding of cotton blossoms for up to 49 days compared to the control group. 

However, the effects of SPI and PHO were temporary and diminished after 

approximately 31 days. When the plots were sprayed for the second time after 30 

days, all pesticides significantly decreased pest populations and damage 

symptoms for up to 49 days. The highest cotton yield in the one-time spray plots 

was achieved with THX application (323.8 ± 10.62 g cotton/m2), while the SPI-

treated plots exhibited the lowest yield (275.7 ± 5.1 g cotton/m2). All THX, THX 

+ LAM, and PHO treatments yielded statistically similar results in the two-times 

spray plots. Our findings suggest that THX and THX + LAM were the most 

effective pesticides for controlling C. pallidus populations and mitigating damage 

symptoms in cotton fields. 

 

Keywords: Creontiades pallidus, cotton, pesticides, cotton pests’ control, 

cotton blossom shredding 

 

Introduction12 

 

Cotton, a natural fiber derived from the genus 

Gossypium in the family Malvaceae, plays a 

significant role in global fiber production, 
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accounting for approximately 35% of the 

world's total annual output (Huang et al., 2021). 

Among the major cotton-producing countries, 

Iran ranks 19th, with Khorasan provinces 

significantly contributing to cotton production, 
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yielding 76,284 tons per hectare in 2021 

(Aanon, 2021). However, cotton cultivation 

faces numerous challenges, with various mirid 

species threatening its productivity. Among 

these pests, the cotton shredder bug, 

Creontiades pallidus Rambur (Hemiptera; 

Miridae), stands out as the most significant 

(Khormali and Darvish Mojeni 2016). This pest 

can cause substantial qualitative and 

quantitative damage throughout different stages 

of cotton growth (Hosseini et al., 2002), with 

reports suggesting crop losses of up to 82%, 

particularly when attacks occur during the 

flowering season (Efil and Ilkan, 2003). 

Damage symptoms caused by C. pallidus 

include black spots on cotton bolls and leaves, 

shredding cotton bracts, and shredding of 

cotton blossoms (Musayev et al., 2020). 

Pesticide application is crucial for managing 

major cotton pests, including C. pallidus 

(Khormali and Darvish Mojeni 2016). 

However, there is a paucity of research on the 

field efficacy of pesticides in reducing the 

damage and population of this particular pest. 

Khormali and Darvish Mojeni (2016) assessed 

the effects of pymetrozine, fenpropathrin, 

oxydemeton-methyl, pyriproxyfen, and 

imidacloprid on C. pallidus populations in 

cotton fields. They identified pymetrozine and 

fenpropathrin as highly effective pesticides, 

significantly reducing pest populations. Given 

the importance of C. pallidus damage to cotton 

and the limited knowledge regarding effective 

pesticides for its chemical control, it is crucial 

to investigate the field efficacy of pesticides in 

suppressing the population and mitigating 

damage symptoms caused by C. pallidus in 

cotton cultivation. 

Therefore, this study aimed to evaluate the 

efficacy of commonly used pesticides, namely 

phosalone, thiamethoxam, thiamethoxam + 

lambda-cyhalothrin, and spirotetramat, in 

controlling C. pallidus populations and 

mitigating associated damage symptoms under 

field conditions. By elucidating the effectiveness 

of these pesticides, valuable insights can be 

gained regarding their potential for successful 

pest management in cotton cultivation. 

Materials and Methods 

 

Experimental site 

Field experiments were performed in Ardameh, 

a village in Miyan Jolgeh District, Neyshaboor 

County, Razavi Khorasan Province (longitude: 

58° 32′ 37.007″ E; latitude: 36° 2′ 0.841″ N; 

altitude: 1114 m) during spring and summer 

2021.  

 

Cotton plant cultivation 

Seeds of the Varamin cotton cultivar were 

procured from the Cotton and Fiber Crops 

Department at the Varamin Agriculture 

Research Center in Varamin, Iran. Before 

sowing, the seeds underwent treatment with 

Vitavax (carboxin 37.5% + thiram 37.5% DS) 

and thiodicarb (Larvin®, 75% WP; Bayer.) to 

preemptively address potential infestations of 

Verticillium sp. and thrips, respectively. 

Following treatment, the seeds were planted at 3-

5 cm depth, with row spacing set at 80 cm 

intervals. Subsequent agricultural operations 

were executed following customary regional 

practices. 

 

Experimental design 

The experiments were conducted following a 

complete randomized block design (CRBD) with 

triplicates. Two sets of experimental plots, each 

measuring 5 × 8 m in size with a spacing of 1 m 

between each plot, were established. Each plot 

accommodated 10 cotton shrubs. Regular 

monitoring of the C. pallidus population was 

carried out throughout the study. Once the 

maximum population was observed on August 5, 

2021, sprayings were implemented using a 

calibrated backpack sprayer (Sam Kubota KF-

2202, Japan) following standard regional practices. 

The treatments consisted of applying 

commercial formulations of each pesticide at 

their recommended dosages. These included 

phosalone (PHO) (Zolone®; 35 EC; Giyah Corp.; 

2500 ml/ha), thiamethoxam (THX) (Actara®; 25 

WG; Syngenta Co.; 500 ml/ha), thiamethoxam + 

lambda-cyhalothrin (THX + LAM) (Eforia®; 

247 SC; Syngenta Co.; 300 ml/ha), spirotetramat 

(SPI) (Movento®, 240 SC; Bayer Co.; 400 
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ml/ha), and a water spray as the control. The 

application of the pesticides was conducted on 

the designated date. 

After 30 days (September 5, 2021), one set of 

plots received a second round of sprayings using 

the same treatments as mentioned above. 

Meanwhile, the other set of plots remained 

untreated, serving as a comparison group. 

 

Samplings 

To assess the population of C. pallidus and the 

associated damage symptoms, comprehensive 

samplings were conducted on all 10 cotton 

shrubs within each plot. The samplings were 

performed both before pesticide spraying and at 

regular intervals for up to 49 days following the 

spray application. Careful collection of cotton 

leaves and bolls took place, and meticulous 

counting of black spots resulting from C. 

pallidus feeding was performed using a 

binocular microscope. Additionally, the 

numbers of C. pallidus nymphs and adults were 

recorded during each sampling session, and the 

number of cotton blossom sheds due to C. 

pallidus feeding was assessed. To accurately 

attribute blossom shedding to C. pallidus activity 

and eliminate other potential factors, shed 

blossoms were considered only if evidence of C. 

pallidus feeding was observed on their pedicels.  

Subsequently, after the 49-day monitoring 

period, the cotton yield was measured by 

weighing the harvested cotton from each plot, 

providing a quantitative evaluation of the impact 

of the pest and the effectiveness of the pesticide 

treatments. 

 

Data analysis 

One-way analysis of variance (ANOVA) was 

adopted for field data analysis, and means were 

compared using the least significant difference 

(LSD) method at P = 0.05 using the SAS 

software v. 9.4.  

 

Results 

 

One-time spraying 

The analysis of variance (ANOVA) results 

revealed a significant effect of pesticides on 

reducing the number of black spots caused by C. 

pallidus infestation on cotton leaves and bolls in 

plots subjected to one-time spraying, starting 

from day 10 (F = 15.36; df = 4, 8; P = 0.0008). 

In control plots, the number of black spots on 

cotton leaves and bolls remained relatively low 

during the first two days (8-10 and 4-5 spots, 

respectively), but steadily increased up to day 49 

(126 and 38 spots, respectively) (Figs. 1a and 

2a). 

In the initial days following the spraying and up 

to 14 days, THX, THX + LAM, and SPI 

significantly reduced the number of black spots on 

cotton leaves compared to the control, while PHO 

showed no effect (Fig. 1a). However, after 14 days, 

all pesticides significantly reduced the number of 

black spots (Fig. 1a). The effects of PHO and SPI 

diminished after 45 days, with no significant 

difference observed compared to the control (Fig. 

1a). All pesticides significantly reduced the 

number of black spots on cotton bolls six days after 

spraying (F = 10.14; df = 4, 8; P = 0.003) (Fig. 2a). 

In plots treated with PHO, black spots increased 

after 18 days. Both PHO and SPI demonstrated a 

significant decrease in efficacy after 31 days (Fig. 

2a). THX + LAM effectively controlled pest 

damage symptoms on cotton bolls and leaves for 

up to 41 days, while THX exhibited the best 

efficacy for up to 49 days (Fig. 2a). 

Regarding one of the main damages caused 

by C. pallidus infestation, the number of shed 

cotton blossoms gradually increased in control 

plots and peaked after 37 days (approximately 

23). Subsequently, a sharp decline in shed 

blossoms was observed up to day 49 

(approximately 7 shed blossoms) (Fig. 3a). 

PHO exhibited the least efficacy in reducing 

cotton blossom shedding, while THX and THX 

+ LAM demonstrated significant effectiveness 

for up to 33 days. Initially, THX also decreased 

the number of shed cotton blossoms compared 

to the control (F = 4.42; df = 4, 8; P = 0.04) (Fig. 

3a). However, in plots with one-time spray, the 

effects of pesticides diminished over time, with 

no significant differences observed compared 

to the control at days 41 (F = 2.91; df = 4, 8; P 

= 0.09) and 45 (F = 3.94; df = 4, 8; P = 0.06) 

(Fig. 3a). 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
19

04
1.

20
23

.1
2.

3.
3.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

p.
m

od
ar

es
.a

c.
ir

 o
n 

20
24

-1
1-

27
 ]

 

                             3 / 11

https://dorl.net/dor/20.1001.1.22519041.2023.12.3.3.5
https://jcp.modares.ac.ir/article-3-65784-en.html


Efficacy of pesticides on C. pallidus _________________________________________________ J. Crop Prot.  

256 

 
 

Figure 1 Effect of different pesticide treatments on the number of black spots on cotton leaves in plots with (a) 

one time and (b) two times spraying. ns: non-significant ANOVA test. Error bars represent standard deviations of 

triplicates. At each sampling time, columns with the same letters do not differ significantly (LSD, P = 0.05).  
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Figure 2 Effect of different pesticide treatments on the number of black spots on cotton bolls in plots with 

(a) one time and (b) two times spraying. ns: non-significant ANOVA test. Error bars represent standard 

deviations of triplicates. At each sampling time, columns with the same letters do not differ significantly 

(LSD, P = 0.05).  
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Figure 3 Effect of different pesticide treatments on the number of shed cotton blossoms in plots with (a) one time 

and (b) two times spraying. ns: non-significant ANOVA test. Error bars represent standard deviations of triplicates. 

At each sampling time, columns with the same letters do not differ significantly (LSD, P = 0.05).  
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particularly THX and THX + LAM, significantly 

decreased the pest population compared to the 
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Figure 4 Effect of different pesticide treatments on the number of Creontiades pallidus adults and nymphs in plots with 

(a) one time and (b) two times spraying. ns: non-significant ANOVA test. Error bars represent standard deviations of 

triplicates. At each sampling time, columns with the same letters do not differ significantly (LSD, P = 0.05).  
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plots where the effect of pesticides on C. pallidus 

populations was transient, applying a second spray 

on day 30 they resulted in a significant decrease in 

the pest population up to day 49 for all pesticide 

treatments (F = 39.01; df = 4, 8; P = 0.00002) 

(Fig. 4b).  
 

Effect of pesticides on cotton yield 
Except for SPI, all pesticide treatments 

significantly increased the cotton yield 

compared to the control in both plots  

sprayed one time (F = 23.36; df = 4, 8; P = 

0.0002) and two times (F = 16.08; df = 4, 8; P = 

0.0007) (Fig. 5). When sprayed once, THX 

showed a significantly higher yield (323.8 ± 

10.62 g cotton/m2) than PHO (292.4 ± 43 g 

cotton/m2) (Fig. 5a). However, with a second 

spray, all THX, THX + LAM, and PHO 

treatments resulted in statistically equal yields 

(Fig. 5b).  

 

 
 

Figure 5 Effect of different pesticide treatments on the total cotton yield in plots with (a) one time and (b) two 

times spraying. Error bars represent standard deviations of triplicates. At each sampling time, columns with the 

same letters do not differ significantly (LSD, P = 0.05). 
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Discussion  

 

The present manuscript delves into a 

comprehensive investigation concerning the 

efficacy of diverse pesticide formulations in 

combatting C. pallidus, an eminent cotton pest 

with widespread prevalence in Iran and across 

the globe. Given the grave ramifications of this 

issue, resorting to chemical interventions for pest 

control is deemed indispensable. 

The obtained research findings reveal that 

certain pesticides, specifically THX, THX + 

LAM, and SPI, exhibited noteworthy efficacy 

in diminishing the occurrence of black spots 

on cotton leaves, compared to the control 

group, during the initial stages following 

spraying, and up to 14 days. Notably, PHO 

failed to manifest any discernible impact. This 

disparity can be ascribed to the systemic 

attributes inherent in THX, THX + LAM, and 

SPI, which confer a heightened shield of 

protection to the foliage. The augmented 

effectiveness of THX and THX + LAM in 

ameliorating damage symptoms and curbing 

the C. pallidus population may be attributed to 

the combined systemic and contact properties 

these pesticides possess, thereby causing a 

protracted effect on cotton leaves and bolls. 

Several previous studies have also reported 

the efficacy of THX or THX + LAM in 

combatting various piercing-sucking pests. 

For instance, Khormali and Darvish Mojeni 

(2016) identified pymetrozine and 

fenpropathrin as the most potent pesticides, 

resulting in a reduction of C. pallidus 

populations by 67.60% and 63.21%, 

respectively. Alizadeh and Safavi (2019) 

demonstrated that THX + LAM displayed 

superior contact and systemic toxicity against 

Brevicoryne brassicae compared to SPI. 

Additionally, Varghese and Mathew (2015) 

observed a complete eradication of Aphis 

gossypii populations on chili peppers within 

three days of treatment with 100 g a.i/ha of 

THX. Moreover, Golmohammadi et al. (2014) 

recommended THX + LAM as an efficacious 

pesticide for controlling Bemisia tabaci 

infestations on cucumber plants. 

In contrast to plots subjected to a single spray 

application, where the effects of pesticides on C. 

pallidus populations proved temporary, 

implementing a second spray on day 30 led to a 

substantial decline in pest populations until day 

49 for all pesticide treatments. This strategic 

timing of the second application, coinciding with 

the emergence of the second generation of C. 

pallidus, known for its heightened destructive 

potential in terms of damage and infestation, 

underpins the efficacy of this approach. 

Consequently, additional sprays should be 

considered to maintain pest populations at 

manageable levels if a notable surge in C. 

pallidus population is observed in the field. 

Significantly, our investigation revealed that 

all pesticides, except for SPI, engendered a 

noteworthy positive impact on cotton yield. This 

study represents a pioneering endeavor to 

evaluate the effect of chemical pest control 

measures on cotton yield. 

 

Conclusion 

 

In conclusion, the results obtained from this 

study underscore the efficacy of specific 

pesticides, namely THX, THX + LAM, and SPI, 

in managing C. pallidus populations and 

minimizing cotton plant damage. The prolonged 

impact of these pesticides can be attributed to 

their systemic and contact properties. 

Furthermore, the timing of pesticide application, 

with particular attention to the emergence of the 

second generation of C. pallidus, plays a vital 

role in successful pest management. It would be 

beneficial for future research to explore 

alternative approaches, such as integrated pest 

management strategies, to further enhance C. 

pallidus control and decrease reliance on 

chemical methods. 
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ها بر عملکرد پنبه، آثار خسارت و جمعیت کشاثر برخی آفت

، تحت شرایط Creontiades pallidus (Hemiptera; Miridae)سنک غوزه پنبه، 

 مزرعه
 

 3مجید طاهریان و *2، احسان ترابی1، علی اولیایی ترشیز1مجتبی اردمه

 

سسه آموزش عالی جهاد دانشگاهی کاشمر، سازمان جهاد ؤپزشکی، مگروه گیاه -1

 دانشگاهی خراسان رضوی، کاشمر، ایران.
کشاورزی و منابع طبیعی  هدانشکده کشاورزی، دانشکدزشکی، پگروه گیاه -2

 دانشگاه تهران، کرج، ایران.
بخش تحقیقات علوم زراعی و باغی، مرکز تحقیقات و آموزش کشاورزی و منابع  -3

 طبیعی خراسان رضوی، سازمان تحقیقات، آموزش و ترویج کشاورزی، مشهد، ایران.

 _torabi@ut.ac.ireh مسئول مکاتبه: نویسنده الكترونیكي پست
 1402 مهر 1 ؛ پذیرش:1401آذر  12دریافت: 

 

، Rambur (Hemiptera; Miridae) Creontiades pallidusسنک غوزه پنبه، : چکیده

ها و ترین آفات پنبه است و خسارت زیادی را به برگاز مهم

های کند. در این پژوهش، اثر فرمولاسیونها وارد میغوزه

 + (، تیامتوکسامTHX(، تیامتوکسام )PHOتجاری فوزالون )

( تحت SPI( و اسپیروتترامات )THX + LAMهالوترین )سای-لامبدا

شده  پاشیبار سم بار و دوهای یکشرایط مزرعه و در کرت

 THX + LAMو  THXشده،  پاشیبار سمهای یکبررسی شد. در کرت

و علایم خسارت  C. pallidusثیر را در کاهش جمعیت أترین تبیش

های سیاه روی غوزه و برگ پنبه و تعداد آن )تعداد خال

در مقایسه با شاهد داشتند. روز  49کرده( تا  های ریزشغنچه

موقتی بوده و پس از  PHOو  SPIاین درحالی است که اثرات 

روز  30ها بعد از که کرتهنگامی. روز از بین رفتند 31

صورت ها بهکشتمامی آفت پاشی شدند،برای مرتبه دوم سم

داری باعث کاهش جمعیت آفت و علایم خسارت آن تا روز معنی

بار های یکترین میزان عملکرد پنبه در کرتبیش .شدند 49

گرم پنبه  8/323±  61/10) دست آمدهب THXشده با پاشی سم

ترین منجر به کم SPIپاشی با که سممربع(، درحالیدر متر

های مربع( شد. در کرتگرم پنبه در متر 7/275±  1/5عملکرد )

میزان  PHOو  THX ،THX + LAMشده، تیمارهای  پاشیدوبار سم

کلی،  طورعملکرد مشابهی را از لحاظ آماری نشان دادند. به

عنوان مؤثرترین را به THX + LAMو  THXنتایج این پژوهش 

و علایم خسارت آن در پنبه  C. pallidusها در کنترل جمعیت کشآفت

 نماید.توصیه می

 

ها، کنترل آفت کشپنبه، آفت ،Creontiades pallidus واژگان کلیدی:

 های پنبهپنبه، ریزش غنچه
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