
• Three cultivars ranging from low to high thrips 
susceptibility (cv. ‘Avalon’, cv. ‘Delgado’, and cv. 
‘Bradley’) were planted in three fields.

• For each cultivar, there were 9 treatments (3 
nitrogen [60, 90, and 125 lbs. N/ acre] x 3 
insecticide [standard and IPM programs and a 
control]  arranged in a RCBD replicated five 
times (Figure 2A and 2B). Standard programs 
received an insecticide application every 
week, and the IPM program received 
insecticide when thrips densities exceeded 1 
thrips larva per leaf. 

• Onion thrips densities were recorded weekly 
from 15 plants/plot (Figure 2C).

• Onions were harvested and standard-sized 
bulbs graded and weighed in September.
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ABSTRACT
Onion thrips (Thrips tabaci) is a significant pest of onion worldwide. Growers rely on insecticides to 
control onion thrips, but other tactics are needed to improve profitability and sustainability of onion 
production. Promising non-chemical management tactics include reducing nitrogen applied at 
planting and selecting cultivars with partial thrips resistance.  In NY in 2015, combinations of varying 
levels of nitrogen and insecticide use were evaluated for thrips control in onion varieties that ranged 
from low to high thrips susceptibility, cvs. ‘Avalon’, ‘Delgado’ and ‘Bradley’. Within each cultivar, a 3 
(nitrogen rate) x 3 (insecticide regimes) factorial was arranged in a RCBD with each factor replicated 5 
times.  Levels of nitrogen applied at planting were 60, 90, and 125 lbs/acre, whereas insecticide 
regimes included a weekly spray program (Standard), a program in which sprays were based on an 
action threshold of 1 larva per leaf (IPM), and an untreated control.  Thrips densities were recorded 
weekly and bulbs were harvested in the fall.  Regardless of cultivar, nitrogen had no effect on either 
total thrips densities or onion bulb yields. Across cultivars, insecticide regime had the greatest impact 
on thrips densities as Standard and IPM spray programs provided equivalent and superior control 
relative to the untreated control. For ‘Bradley’ and ‘Delgado’, bulb yields in Standard and IPM spray 
programs were similar and averaged 17 grams per bulb more than those in untreated controls; no 
yield differences occurred for ‘Avalon’. Results indicated that growers can reduce fertilizer and 
insecticide use while maintaining marketable and profitable yields.

INTRODUCTION

RESULTS

CONCLUSIONS

Insecticide program Nitrogen application Insecticide Program*Nitrogen application

Cultivar F-statistic
Degrees of 
freedom

P-value F-statistic
Degrees of 
freedom

P-value F-statistic
Degrees of 
freedom

P-value

Avalon 0.33 2, 12 0.7240 0.44 2, 12 0.653 1.59 4, 12 0.2006

Bradley 13.22 2, 12 <0.0001 0.09 2, 12 0.9187 0.69 4, 12 0.6063

Delgado 4.46 2, 12 0.0209 1.07 2, 12 0.356 0.76 4, 12 0.5332

IPM Insecticide Program
cv. ‘Avalon’ n=15 cv. ‘Delgado’ n=15 cv. ‘Bradley’ n=15

Standard Insecticide Program

Control

Figure 3: Seasonal 
averages of thrips 
larvae per leaf in three 
onion varieties in 
three insecticide 
programs; IPM, 
standard, and 
untreated control. 

Table 1: ANOVA table of seasonal average thrips larvae per leaf. Insecticide regime is the only significant effect on larval 
thrips densities.  

IPM Insecticide Program

Standard Insecticide Program

Control

Figure 4: Average 
weight of a standard  
sized bulb in three 
onion varieties in 
three insecticide 
programs; IPM, 
standard, and 
untreated control. 

• Onion thrips feeding reduces onion bulb yield (Fournier et 
al. 1995).  Larvae cause most of the damage.

• Insecticide application is the primary method to control 
onion thrips; however, overuse of insecticides in onion has 
led to the development of resistance (Shelton et al. 2006).

• Reduced nitrogen applications and planting partially thrips-
resistant cultivars have shown to reduce onion thrips 
densities (Malik et al 2009, Diaz-Montano et al. 2012) 

• Nitrogen rate did not 
have a significant 
effect on onion thrips 
larval densities

• Densities in IPM and 
standard plots were 
statistically similar in 
every cultivar. 

• IPM plots averaged 3 
fewer sprays 
compared to standard 
plots.

• Compared to control 
plots, standard and 
IPM plots showed 
76% reduction in 
seasonal  average  
onion thrips per leaf.

LARVAL ONION THRIPS DENSITIES

Figure 1: A) thrips 
damaged and 
undamaged onion bulbs 
B) onion thrips larva. 

______  ____                   _______________Sources____                                            _______________  _____

OBJECTIVES
• Determine the effect of each insecticide x nitrogen 

program on larval onion thrips densities
• Determine the effect of each insecticide x nitrogen 

program on onion bulb yield

• Insecticide program 
was the only 
significant effect on 
standard bulb yield.

• In cvs. ‘Delgado’ and 
‘Bradley’, IPM and 
standard insecticide 
programs yielded 
standard bulbs that 
were 17 grams larger 
compared to the 
control. 

• Yield in the IPM and 
standard insecticide 
programs were 
statistically similar 
for every cultivar.

ONION BULB YIELD

• Larval densities and onion bulb yields were not significantly affected by nitrogen rate in any of the 
onion cultivars, which suggests that growers can reduce fertilizer input while maintaining marketable 
and profitable yields.  

• In cvs. ‘Bradley’ and ‘Delgado’, onion thrips were effectively controlled with an IPM spray program 
without any compromise to onion bulb yield. Implementation of this strategy would reduce insecticide 
costs and negative non-target effects.

• Cv. ‘Avalon’ yield was not significantly affected by insecticide program, and therefore may offer a 
promising option for future onion thrips management. 
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Table 2: ANOVA table of average standard sized onion bulb. Insecticide regime is the only significant effect on standard 
sized onion bulbs.
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METHODS/MATERIALS
A)  Control 
60 lbs. N/ac

Control 
90 lbs. N/ac

Standard
60 lbs. N/ac

Standard 
90 lbs. N/ac

IPM 
60 lbs. N/ac

IPM
90 lbs. N/ac

IPM 
125 lbs. N/ac

Control 
125 lbs. N/ac

Standard 
125 lbs. N/ac

B) C)

______  ___    _                   _______________Sources____                                                _____________  _____

Insecticide program Nitrogen application Insecticide Program*Nitrogen application

Cultivar F-statistic
Degrees of 
freedom

P-value F-statistic
Degrees of 
freedom

P-value F-statistic
Degrees of 
freedom

P-value

Avalon 40.9 2, 481 <0.0001 0.31 2, 481 0.7318 0.37 4, 481 0.8313

Bradley 45.84 2, 453 <0.0001 0.11 2, 453 0.8929 0.02 4, 453 0.9991

Delgado 34.48 2, 482 <0.0001 0.35 2, 482 0.7015 0.07 4, 482 0.9909

Figure 2: A) Insecticide x nitrogen 
treatments B) onion plots were fertilized 
with urea at planting in April. C) onions 
were examined weekly for onion thrips. 


