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Abstract  Article Info 

This study assessed the efficacy of various insecticides and a rotational application strategy in 
managing onion thrips (Thrips tabaci) and their impact on bulb yield in Fogera plain, Ethiopia. 
Over two consecutive years, treatments including Dimethoate, Imidacloprid, Profenofos-
Spinetoram, λ-cyhalothrin and a rotational strategy (Imidacloprid-Profenofos-Spinetoram-λ-
cyhalothrin) were evaluated for their effectiveness in reducing thrips populations and enhancing 
marketable bulb yields. Results indicated that Dimethoate consistently provided the most 
effective and sustained control of thrips populations, while the rotational strategy showed 
promising short-term efficacy with some variability over time. Statistical analysis revealed no 
significant differences in thrips control efficacy among treatments (p > 0.05), emphasizing their 
comparable performance. Moreover, Dimethoate and the rotational strategy significantly 
increased marketable bulb yields compared to other treatments, underscoring their role in 
improving onion crop productivity. Economic analysis highlighted P- I- L-P (Imidacloprid-
Profenofos-Spinetoram-λ-cyhalothrin) and Profenofos as economically advantageous options, 
providing high net benefits with low variability. These findings suggest that Dimethoate and 
strategic rotational applications are pivotal for integrated pest management in onions, offering 
both effective pest control and economic benefits. Recommendations include continued adoption 
of effective pesticides, regular monitoring of pest populations, and policies supporting 
sustainable pest management practices. 
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Introduction 

 
Globally, onions are the second most economically and 
dietary important vegetable after tomatoes (Rabinowitch 
and Brewster, 1990). The global onion trade, valued 
between $400 to $500 million in 1984, now approaches 
$5 billion annually (Rabinowitch and Brewster, 1990).  
 
Onions (Allium cepa L.) are a vital vegetable crop in 
Ethiopia, cultivated across approximately 48,443.36 
hectares, with a total production of 374,704 tons (CSA, 

2016). Despite the extensive cultivation area, the national 
average yield of 7.734 tons per hectare falls significantly 
short of the global average yield of 19.49 tons per 
hectare (FAOSTAT, 2012). This discrepancy in 
productivity is largely attributed to suboptimal 
agronomic practices and pest damage (Tadele and Amin, 
2014). Onion farming, practiced under both irrigated and 
rainfed conditions, is predominant in regions such as the 
Awash Valley and Lake Region, and has become 
increasingly significant due to expanding irrigation 
projects (Yohannes, 1987; Lemma and Shemeles, 2003). 
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The release of improved onion varieties by the Ethiopian 
Institute of Agricultural Research has further elevated the 
crop's status in national development efforts. In Ethiopia, 
onion cultivation spans approximately 10,500 hectares, 
with an average yield of 9.5 tons per hectare, totaling 
1.40 million quintals of dry bulbs annually (CSA, 2002). 
 
Despite its importance, onion cultivation faces 
significant challenges from insect pests, particularly 
onion thrips, which are known to be highly destructive to 
Allium crops globally (Lorbeer et al., 2002). Thrips 

tabaci, the principal thrips species affecting onions in 
Ethiopia, can cause substantial yield losses if not 
properly managed, with reported losses ranging from 
34% to 43% (Tsedeke, 1985; Yohannes, 1987).  
 
Although the western flower thrips (Frankliniella 

occidentalis Pergand) also affects onions, it is less 
prevalent compared to T. tabaci. Among the pests 
affecting onion crops, the onion thrips (Thrips tabaci 

Lind., Thysanoptera: Thripidae) is the most 
economically significant. Thrips infestations are 
prevalent in all onion-growing regions of Ethiopia, with 
potential yield reductions ranging from 23% to 85% 
(Tadele and Mulugeta, 2014). Studies have documented 
yield losses between 10% and 85% due to thrips in 
various areas, including the Upper Awash Agro Industry 
in Central Ethiopia (Bekele et al., 2006). 
 
Current control strategies primarily involve repeated 
applications of insecticides. However, this approach 
often fails to sustain yield protection, as thrips 
populations may rebound within two to three weeks post-
application (Zaman, 1989; Tebkew et al., 2011). 
Ethiopian vegetable growers frequently resort to 
insecticide applications whenever onion thrips are 
detected, resulting in eight to ten sprays per growing 
season (Tebkew and Getachew, 2015). This extensive 
use of insecticides, including lambda-cyhalothrin and 
dimethoate, is increasingly ineffective as resistance 
develops, particularly to pyrethroid and organophosphate 
insecticides (Allen et al., 2005).  
 
The resistance of onion thrips to various insecticide 
classes, including organochlorines, organophosphates, 
carbamates, pyrethroids, and spinosyns, has been well-
documented (Bielza et al., 2007; Herron et al., 2008; 
Nault et al., 2013). In Ethiopia, resistance to some 
synthetic insecticides is suspected due to diminishing 
control efficacy of previously registered products 
(Tadele and Amin, 2014). While several insecticides 
from different classes are registered for thrips control, 

their sustainable use necessitates an effective resistance 
management program. This includes rotational 
application of insecticides from diverse classes to delay 
or prevent resistance development (Gill and Garg, 2014).  
 
Insecticides use for thrips control will continue, but this 
strategy must be used carefully and in a manner that will 
prevent or slowdown the ability of thrips to develop 
resistance (Nault et al., 2013). Given the documented 
resistance issues and the need for effective management 
strategies, this study aims to evaluate the effects of 
rotational insecticide applications on onion thrips control 
and to explore alternative methods to mitigate resistance 
and improve control efficacy. 
 
Research Question 

 

What is the most effective insecticide treatment 
compared with rotational pesticide application for 
controlling Onion Thrips (Thrips tabaci) and optimizing 
bulb yield in onion cultivation in Fogera Plain, Ethiopia? 
Hence the experiment initiated with the objectives focus 
on evaluating insecticide effectiveness and their impact 
on onion yield, providing crucial insights for optimizing 
onion thrips management in onion cultivation, in Fogera 
Plain, Ethiopia. 
 

Materials and Methods 
 
Experimental Design and Setup 
 
The experiment was conducted over two years, 2021 and 
2022, at two locations in Fogera plain. The commonly 
cultivated Bomby Red Onion variety (Allium cepa) was 
used. A Randomized Complete Block Design (RCBD) 
with four replications was employed. Standard 
agronomic practices were uniformly applied to ensure 
optimal growth conditions. 
 
Onion seedlings of the Bomby Red variety were raised in 
nursery beds and transplanted at the 2–3 leaf stage. Each 
plot covered an area of 9 m² (3 m × 3 m), arranged in 
five double rows spaced 0.2 meters apart. Distances 
between blocks, plots, and plants were set at 1.5 m, 1.5 
m, and 0.1 m, respectively.  
 
The fields received irrigation twice weekly during the 
initial 3 weeks post-transplanting, followed by weekly 
irrigation thereafter. Fertilization included Diammonium 
Phosphate (DAP) and urea applied at rates of 200 kg and 
150 kg per hectare, respectively. DAP was applied 
during transplanting, while urea was split into two 
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halves, with the first half applied during transplanting 
and the remainder 30 days later. Weeding was conducted 
as needed. 
 
Data Collection 
 
Pre-treatment population data on onion thrips were 
collected from ten randomly chosen plants in each 
replicate at regular intervals of one week. To determine 
the mean population for each replicate, the number of 
thrips in each treatment was visually counted and 
averaged. Using a calibrated backpack sprayer, pesticide 
treatments were administered after the number of thrips 
surpassed the Economic Threshold Level (ETL) of 30 
thrips/plant. After being transplanted from the nursery to 
the main field, the pest required around 55 days to reach 
ETL. Three randomly chosen places were used for each 
replication in order to count the thrips population. Ten 
consecutive plants were counted at each spot, for a total 
of ninety plants per pesticide examined. Prior to treating 
the thrips, as well as at 24, 72, and 7-day intervals 
following spraying, the number of thrips was reported. 
An electronic scale was used to record the yields of 
onion bulbs at the time of harvest. 
 

Data Analysis 

 
The data were analyzed using "Statistics" software. 
Significant differences among means were compared 
using the Tukey test. The efficacy percentages were 
calculated using the following formulas: 
 
Efficacy [%]= Pre-spray count-Post-spray count/Pre-
spray count×100 
 

Insecticides 

 
Four insecticides, each representing a distinct class and 
registered for use in Ethiopia, were utilized in rotation 
with varying sequences 
 

Results and Discussion  

 

Effect of pesticide application on onion thrips 

population (2021) 

 

Effect of pesticide application on onion thrips population 
at QuarMekael, study evaluated the effectiveness of 
insecticides and a rotational application strategy 
(Imidacloprid-Profenofos-λ-cyhalothrin-Dimethoate) in 
controlling onion thrips over a five-week period. Before 
pesticide application, all treatments exhibited similar 

levels of onion thrips infestation per 10 plants. After the 
first week of spraying, Profenofos showed the most 
significant reduction in thrips numbers, followed closely 
by the rotational application treatment. Imidacloprid and 
λ-cyhalothrin also demonstrated decreases compared to 
pre-spray counts. However, Dimethoate exhibited a 
moderate reduction. 
 
By the second week post-spray, Profenofos continued to 
perform exceptionally well in reducing thrips 
populations, maintaining the lowest numbers among all 
treatments. Imidacloprid, Profenofos, and λ-cyhalothrin 
also showed reductions, although less pronounced than 
Profenofos. 
 
In the third week, Profenofos remained effective, while 
Imidacloprid and λ-cyhalothrin showed some increase in 
thrips numbers compared to the previous week. 
Profenofos maintained moderate efficacy but did not 
suppress thrips as effectively as Profenofos. 
 
During the fourth and fifth weeks, thrips numbers 
generally increased across all treatments, indicating 
potential resurgence. Profenofos consistently displayed 
the lowest numbers of thrips, suggesting sustained 
effectiveness. The rotational application treatment 
showed similar efficacy to Profenofos in the short term 
but exhibited variability in maintaining control over 
time. 
 
Conversely, the unsprayed check consistently had the 
highest thrips numbers throughout the observation 
period, highlighting the importance of insecticide 
applications in thrips management. 
 
Overall, statistical analysis indicated no significant 
differences among treatments based on the letters 
denoting similarity (p > 0.05), suggesting that all 
treatments performed comparably in terms of thrips 
control efficacy. However, Profenofos consistently 
demonstrated the most reliable and sustained reduction in 
onion thrips numbers over the five-week period, making 
it the most effective treatment among those tested. 
 
These findings underscore the effectiveness of 
Profenofos in managing onion thrips infestations, 
emphasizing its potential as a key component in 
integrated pest management strategies for onion 
cultivation in the study area. Onion thrips population on 
Fogera on station; before spraying, all treatments had 
similar initial thrips populations, with means ranging 
from 19.50 to 22.50 thrips per 10 plants, showing no 
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significant differences. One week after spraying, the P-I-
L-P and Profenofose treatments had the lowest thrips 
populations (3.25 thrips), significantly lower than the 
control (30.91 thrips), with no significant difference 
between them. Dimethoate had a higher thrips population 
(11.25 thrips) than P-I-L-P and Profenofose but was still 
significantly lower than the control. Imidacloprid and 
Karate 5 EC had intermediate thrips populations (7.25 
and 9.75 thrips, respectively). Three weeks after 
spraying, P-I-L-P, Profenofose, Imidacloprid, 
Dimethoate, and Karate 5 EC treatments had similar 
thrips populations (3.00 to 12.75 thrips), all significantly 
lower than the control (29.62 thrips). The control had a 
significantly higher thrips population (29.62 thrips). Four 
weeks after spraying, P-I-L-P, Profenofose, Dimethoate, 
Imidacloprid, and Karate 5 EC treatments again had 
similar thrips populations (4.00 to 9.50 thrips), all 
significantly lower than the control (29.72 thrips). The 
control had a significantly higher thrips population 
(29.72 thrips). Five weeks after spraying, Profenofose 
and P-I-L-P treatments had the lowest thrips populations 
(3.25 and 3.50 thrips, respectively), significantly lower 
than the control (28.69 thrips). Imidacloprid and 
Dimethoate had intermediate thrips populations (7.75 
and 8.50 thrips). Karate 5 EC had a higher thrips 
population (13.50 thrips), still significantly lower than 
the control. The control had the highest thrips population 
(28.69 thrips). 
 
Effect of pesticide application on onion thrips 

population (2022) 

 
The study evaluated the efficacy of different insecticides 
and a rotational application strategy over a five-week 
period in controlling onion thrips infestations. Before 
pesticide application, all treatments exhibited similar 
levels of onion thrips infestation, ranging from 
approximately 18.25 to 20.02 thrips per 10 plants. 
 
Following the first week of spraying, treatments 
Profenofos and Rotational application of imidacloprid-
profenofos-spinetoram-λ-cyhalothrin) demonstrated the 
lowest thrips counts, indicating immediate efficacy. 
Dimethoate, Imidacloprid), λ-cyhalothrin, and 
Unsprayed check also reduced thrips numbers, albeit less 
significantly. 
 
By the second week post-spray, thrips counts generally 
decreased across all treatments compared to the first 
week. Profenofos and Rotational application continued to 
show significant reductions in thrips populations, 
maintaining their effectiveness. However, Unsprayed 

check) exhibited a notable increase in thrips count 
compared to other treatments. 
 
In the third week, most treatments saw an increase in 
thrips numbers compared to the second week. 
Profenofos, Rotational application, and unsprayed check 
showed relatively lower thrips counts compared. 
 
These results highlight the effectiveness of Profenofose 
and the rotational application strategy in managing onion 
thrips infestations over a five-week period, emphasizing 
their potential for integrated pest management strategies 
in onion production. 
 
Onion thrips population in 2022, before spraying, all 
treatments had similar initial thrips populations, with 
means ranging from 13.75 to 18.60 thrips per 10 plants, 
showing no significant differences. One week after 
spraying, Profenofose and P-I-L-P treatments had the 
lowest thrips populations (3.25 and 4.75 thrips, 
respectively), significantly lower than the control (18.25 
thrips). Imidacloprid, Dimethoate, and Karate 5 EC had 
intermediate thrips populations (7.25, 8.75, and 10.00 
thrips, respectively), with no significant difference 
among them. The control had a significantly higher 
thrips population (18.25 thrips). Three weeks after 
spraying, P-I-L-P, Profenofose, Dimethoate, 
Imidacloprid, and Karate 5 EC treatments had similar 
thrips populations (4.75 to 12.75 thrips), all significantly 
lower than the control (22.25 thrips). The control had a 
significantly higher thrips population (22.25 thrips). Four 
weeks after spraying, P-I-L-P, Profenofose, Dimethoate, 
Imidacloprid, and Karate 5 EC treatments again had 
similar thrips populations (6.50 to 14.25 thrips), all 
significantly lower than the control (25.50 thrips). The 
control had a significantly higher thrips population 
(25.50 thrips). Five weeks after spraying, Profenofose 
and P-I-L-P treatments had the lowest thrips populations 
(6.00 and 6.75 thrips, respectively), significantly lower 
than the control (26.75 thrips). Imidacloprid, 
Dimethoate, and Karate 5 EC had intermediate thrips 
populations (10.50, 11.50, and 15.25 thrips, 
respectively). The control had the highest thrips 
population (26.75 thrips). Across both years, P-I-L-P and 
Profenofose consistently demonstrated effectiveness in 
reducing onion thrips populations, often showing the 
lowest mean numbers post-spray. The control group 
consistently had the highest thrips populations, 
highlighting the effectiveness of the pesticide treatments. 
Similar characters in statistical comparisons indicate that 
there were no significant differences among treatments 
when the p-value exceeded 0.05. 
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Table.1 Represents insecticides used as treatment 
 

Insecticide Name Class (Classification) Toxicity 

Profenofos Organophosphates II 
Imidacloprid Neonicotinoids III 
λ-cyhalothrin Pyrethroids II 
Dimethoate Organophosphates II 

 

Table.2 Represents the effect of pesticide application on onion thrips population at QuarMekael  
   

 Number of onion thrips/10 plants 

Treatments  Before spray 1st week 2nd week 3rd week 4th week  5th week 
Dimethoate 28.96a 17.38ab 6.75a 6.97a 10.57ab 10.57ab 

Imidacloprid 31.81a 24.41bc 23.53b 25.38b 20.92b 20.92b 
λ-cyhalothrin 28.96a 14.88ab 12.13ab 17.22a 13.07ab 13.07ab 

Profenofos 31.82a 11.9a 7.66a 6.53a 5.42a 5.42a 
I-P- λ -D 28.96a 7.38a 5.63a 7.22a 8.07a 8.07a 

Unsprayed check 31.82a 31.91c 39.91c 42.62c 36.92c 36.92c 
Mean       15.83 

CV (%) 31.7 43.6 64.6 57.9 52.7 52.7 
The examination of letters with similar characters suggested that there was no statistically significant difference, as the p-value exceeded 
0.05.Where, Rotational application of I-P- λ -D; represents Imidaclopri-Profenofos-λ-cyhalothrin- Dimethoate respectively 

 
Table.3 Effect of Pesticide Application on Onion Thrips Population (2021) 

 

 Onion thrips population/10 plants 

Treatments Before Spray  Week 1 Week 3  Week 4 Week 5  

P-I-L-P 19.50a 3.25a 3.00a 4.00a 3.50a 
Imidacloprid 20.02a 7.25ab 8.50a 8.00a 7.75ab 
Karate 5 EC 20.75a 9.75ab 12.75a 9.50a 13.50b 

Control 21.53a 30.91c 29.62b 29.72b 28.69c 
Profenofose 22.00a 3.25a 4.25a 4.25a 3.25a 
Dimethoate 22.50a 11.25b 9.00a 7.75a 8.50ab 

CV (%) 32.9 30.1 41.1 37.8 29.1 
The examination of letters with similar characters suggested that there was no statistically significant difference, as the p-value exceeded 0.05. 

 
Table.4 Represents the effect of pesticide application on onion thrips population at QuarMekael 

 
  Average number of onion thrips/10 plants 

Treatments  Before spray 1st Week  2nd week  3rd week  4th week 5th week  

Dimethoate 20.02a 6.18a 7.68a 10.32 12.4b 7.47a 
Imidacloprid 18.25a 13.38ab 12.01a 17.08 19.65b 24.41bc 
λ-cyhalothrin 20a 8.9a 8.75a 11.03 14.55b 18.48b 

Profenofos 19.5a 5.5a 10.79a 9.55 3.52a 1.76a 
I-P- λ -D 19.5a 4.3a 3.9a 2.8 3.6a 2.7a 

Unsprayed check 19.03a 19.5b 29.79b 28.29 31.67c 30.74c 

Mean        
CV (%) 46.8  54.0 40.4 45 45.1 

The examination of letters with similar characters suggested that there was no statistically significant difference, as the p-value exceeded 0.05. 
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Table.5 Effect of Pesticide Application on Onion Thrips Population (2022) 
 

  Average number of onion thrips/10 plants 

Treatments Before Spray  1st Week 2nd Week  3rdWeek  4thWeek  
P-I-L-P 13.75a 4.75a 4.75a 6.50a 6.75a 

Dimethoate 15.50a 8.75a 8.50a 10.00a 11.50a 
Karate 5 EC 16.1a 10.00a 12.75a 14.25a 15.25a 
Imidacloprid 17.15a 7.25a 9.25a 11.25a 10.50a 

Control 17.28a 18.25b 22.25b 25.50b 26.75b 
Profenofose 18.60a 3.25a 5.50a 7.25 a 6.00a 

CV (%) 19.6 24.2 30.7 34.5 38.0 
The examination of letters with similar characters suggested that there was no statistically significant difference, as the p-value 
exceeded 0.05. 

 
 Table.6 Marketable Bulb Yield of Onion  

 
Treatments Year 1 Year 2 Average 

Dimethoate (T4) 21.25c 23.61c 22.43c 
Imidacloprid (T2) 18b 20b 19b 
λ-cyhalothrin (T3) 17.25b 19.17b 18.21b 

Profenofos (T1) 27.73d 30.81d 29.27d 
I-P- λ -D (T5) 27.88d 30.97d 29.42d 

Unsprayed check (T6) 13.5a 15a 14.25a 
Mean    

CV (%) 7.2   
The examination of letters with similar characters suggested that there was no statistically significant difference, as the p-value 
exceeded 0.05. 

 
Table.7 Cost-Benefit Analysis Results 

 
Treatments Net Benefit (Mean) Std. Deviation 

Control $5,150.602 $492.549 
Dimethoate $6,169.325 $365.283 

Imidacloprid $7,683.682 $1,001.848 
Karate 5 EC $6,435.467 $539.560 

P- I- L-P $10,180.038 $444.249 
Profenofos $10,126.813 $371.702 

 
Effect of Onion thrips on the Bulb yield  
 
In both Year 1 and Year 2, the treatments involving 
Profenofos, Imidacloprid, λ-cyhalothrin, Dimethoate, and 
the rotational application of Imidacloprid, Profenofos, 
Spinetoram, and λ-cyhalothrin generally showed an 
increasing trend in marketable yield, indicating potential 
improvements or refinements in these treatments over 
time.  
 
Specifically, Profenofos and the rotational application 
consistently achieved the highest average marketable 

yields across the two-year period, suggesting that these 
treatments are more effective for enhancing onion bulb 
yield. These two treatments are statistically significantly 
different from those with lower yields.  
 
On the other hand, the unsprayed check consistently 
produced the lowest yields in both years, demonstrating 
that the absence of treatment results in the poorest 
outcomes. The average yields for Dimethoate, 
Imidacloprid, and λ-cyhalothrin were higher than those 
of the unsprayed check but lower compared to 
Profenofos and the rotational application.  
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Thus, while Profenofos and the rotational application 
methods are superior for increasing onion yield, the 
unsprayed check remains the least effective. The 
statistical analysis confirms that differences between 
treatments with similar letters are not significant, 
indicating that the p-value exceeded 0.05 for these 
comparisons. 
 
Cost-Benefit Analysis 
 
The cost-benefit analysis reveals distinct economic 
advantages among the treatments evaluated. The 
rotational application of Imidacloprid-Profenofos-
Spinetoram-λ-cyhalothrin (P- I- L-P) and Profenofos 
demonstrate the highest mean net benefits, with values of 
$10,180.038 and $10,126.813, respectively.  
Both treatments also exhibit low standard deviations—
$444.249 for P- I- L-P and $371.702 for Profenofose 
indicating consistent and reliable high returns across the 
study period. 
 
Imidacloprid shows a substantial mean net benefit of 
$7,683.682, but it has the highest variability with a 
standard deviation of $1,001.848. This suggests that 
while Imidacloprid has the potential for significant 
economic returns, the results are less predictable 
compared to P- I- L-P and Profenofose.  
 
Karate 5 EC and Dimethoate provide moderate increases 
in net benefits over the control, with mean net benefits of 
$6,435.467 and $6,169.325, respectively.  
 
They also display relatively low variability, with 
standard deviations of $539.560 for Karate 5 EC and 
$365.283 for Dimethoate, indicating that these 
treatments offer stable economic returns. 
 
The control treatment, which serves as the baseline, has 
the lowest mean net benefit at $5,150.602, with a 
standard deviation of $492.549. 
 
In summary, P- I- L-P and Profenofose are identified as 
the most economically advantageous and reliable 
treatments, consistently providing high net benefits with 
minimal variability. Imidacloprid, while offering the 
potential for higher returns, is associated with greater 
variability, making its economic benefits less 
predictable. Karate 5 EC and Dimethoate are stable 
options that provide moderate increases in net benefits 
compared to the control. 
 
These findings underscore the economic benefits of 
implementing effective pesticide strategies, particularly 

highlighting the superior economic performance of P- I- 
L-P and Profenofos in managing onion thrips while 
maximizing marketable yield and financial returns. 
 
Conclusion 
 
The study conducted in Fogera plain (2021-2022) 
evaluated the effectiveness of various insecticides 
against onion thrips, revealing significant insights into 
pest management strategies. Profenofos emerged as the 
most effective treatment, consistently reducing thrips 
populations and enhancing marketable yields. This aligns 
with previous research findings that highlight Profenofos 
as a reliable option for thrips management. Miftahunnaja 
et al., (2023) also reported that Profenofos achieved the 
lowest thrips populations across all weeks, making it a 
standout among tested insecticides. Similarly, the 
rotational strategy involving Imidacloprid, Profenofos, λ-
cyhalothrin, and Dimethoate (I-P-λ-D) showed initial 
efficacy comparable to Profenofos but exhibited 
variability over time, with occasional thrips population 
increases, as noted by Hassan et al., (2024). This 
suggests that while rotational strategies can be effective 
in the short term, their long-term reliability may be 
compromised. 
 
Imidacloprid and λ-cyhalothrin provided moderate 
reductions in thrips populations but were less consistent, 
indicating potential resistance issues, as highlighted by 
Gagnon et al., (2024). Dimethoate, while more effective 
than the untreated control, did not match the performance 
of Profenofos or the rotational strategy, a finding 
consistent with Greenway et al., (2023). The consistent 
performance of Profenofos and the rotational strategy 
underscores the importance of effective insecticide 
application in maintaining onion yield and quality. 
Profenofos, in particular, contributed significantly to 
economic benefits by reducing pest damage, as noted by 
Begna (2023). This reinforces the role of Profenofos in 
enhancing onion production through reliable pest 
management. 
 
However, the reliance on chemical insecticides like 
Profenofos raises concerns about resistance and 
sustainability, emphasizing the need for integrated pest 
management (IPM) approaches that combine chemical 
and biological methods. Gagnon et al., (2024) suggested 
that while insecticides are effective, a sustainable 
approach to thrips management would include 
integrating habitat management strategies, such as flower 
strips, which can further enhance thrips control and 
improve yields. This aligns with the broader consensus 
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that integrated pest management strategies are essential 
for sustainable agriculture, especially in managing pests 
like Thrips tabaci, which significantly impact onion 
production and economic returns. 
In terms of economic analysis, both Profenofos and the 
rotational application strategy (P-I-L-P) yielded the 
highest net benefits, demonstrating superior economic 
performance with lower variability (Greenway et al., 
2023). Imidacloprid, although potentially lucrative, 
showed greater variability in yields, making its economic 
benefits less predictable. This variability highlights the 
challenges of relying solely on chemical controls, 
particularly those prone to resistance. The findings 
support the integration of chemical controls with broader 
IPM strategies to achieve consistent economic and 
agricultural outcomes. 
 
The study confirms that Profenofos is the most effective 
treatment for managing onion thrips, providing 
consistent efficacy, higher marketable yields, and the 
greatest economic benefits. However, to address 
resistance and ensure long-term sustainability, it 
highlights the need for integrated pest management 
strategies, including the rotational use of Imidacloprid, 
Profenofos, λ-cyhalothrin, and Dimethoate. These 
approaches not only significantly reduce thrips 
populations but also enhance onion production 
profitability, reinforcing the critical role of strategic 
insecticide applications in sustainable onion cultivation. 
 

Recommendation 

 
For effective thrips management in onions, it is 
recommended to rotate the use of Imidacloprid, 
Profenofos, λ-cyhalothrin, and Dimethoate. This 
rotational approach helps prevent insecticide resistance, 
providing better control over thrips populations and 
maximizing economic returns. Regular monitoring and 
adherence to the recommended application schedules are 
essential to enhance pest control efficiency and 
sustainability. 
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