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Abstract 
Onion thrips are the key direct insect pest of dry bulb onions. We have evaluated candidate chemistries by 
foliar, overhead chemigation, and drip chemigation for their ability to suppress thrips populations in dry 
bulb onions in Washington State. Additionally, we have evaluated the timing of initiation of insecticide 
applications in order to try to determine a thrips treatment threshold in dry bulb onions in the Columbia 
Basin. The most effective insecticides for controlling thrips were Lannate™ (methomyl), and Radiant™ 
(spinetoram). The insecticides Agri-Mek™ (abamectin), Verimark/Exirel™ (cyazypyr) and Movento™ 
(spirotetremat) provided adequate control of thrips. Lannate, Radiant, and Verimark all decreased thrips 
populations when applied via sprinkler chemigation as well. Starting insecticide applications before a 
population of 4 thrips per plant is reached reduced season long thrips numbers and preserved yield.  
 
Materials and Methods 
In the experiments detailed below, field plots of onion (var. ‘Sabroso’ Nunhems, Parma, ID) were 
established at the WSU Research Farm in Pasco, WA and grown using drip irrigation and standard 
grower practices for agronomic and pest management inputs excluding thrips treatments. On April 2, 
2014, an onion plot 120 feet wide and 350 feet long was established with two double rows of onions 
planted on each 44 inch wide bed. Double rows are 2 ½ inches apart with 3 inches in row spacing. 
Lorsban™ 15G (chlorpyriphos) was applied at planting and incorporated over the double row at the rate 
of 3.7 oz./1,000 row feet. Plots were established in a random complete block design with four 
replications. In each instance, plots were 7.5 feet wide and 25 feet long. Foliar applications were made 
with a CO2 pressurized three point tractor mounted research plot sprayer applying 30 gallons of water 
carrier per acre at 35 psi. Sprinkler chemigation applications were made with a trailer mounted research 
sprayer applying 0.12 inches of water per application with in line injection of insecticide. Drip 
applications were made by injecting insecticide into individual drip lines via a check valve with an 
electric diaphragm pump. Efficacy was evaluated four or five days after applications by counting the 
number immature and adult thrips per plant on 10 individual plants per plot in the field.  All data for each 
sample date were analyzed by ANOVA and treatments means were compared to thrips population means 
from non-treated control plots in pairwise t-tests. At the end of the growing season onion yield and size 
were evaluated for comparison among treatments.  
 
Results/Discussion   
Figure 1 shows the average thrips per plant throughout the season for the treatment threshold study. 
Application timings resulted in different starting populations of thrips per plant at treatment initiation. 
This experiment can in turn be utilized to determine the treatment threshold. The treatments are labeled 
by ‘Start Week’ or the week of the trial in which treatments began. The trial resulted in evaluation of 
thresholds ranging from 1.1 to 8.2 thrips per plant. Figure 2 lists the starting populations, total average 
thrips per plant per week, and overall resulting yield. Weeks 8, 9, and 10 should be ignored for the 
analysis since the onions were becoming a poor host for thrips, and thrips populations began to naturally 
reduce in numbers prior to the initiation of the treatments. This can be observed when looking at the 
untreated check going from nearly 10 per plant to less than 2 per plant in a week’s time (Fig. 1).  
Figure 2 illustrates significant differences in the season average thrips per plant at various starting 
populations. Yields do not differ significantly from one another, but the numeric trend is that lower 
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starting populations result in higher yields. The data demonstrates that if applications begin prior to 2 
thrips per plant, thrips numbers can be kept low throughout the season and yields remain high. Yields in 
the section of the field used for this study were lower than the overall field average. If this experiment is 
conducted in a field with a more uniform crop, yields will probably differ more significantly between 
treatments.   

 
Figure 1. Average thrips per plant vs treatments on a weekly basis. Dashed lines indicate the date when applications 
for that color coded treatment began. Treatments with the same letters are not statistically different from one another 
(P=0.05 Student-Newman-Keuls test)  
 
Treatment Start Beginning Population 

(thrips per plant) 
Season Average 
(thrips per plant) 

Total Yield (tons per 
acre) 

Week 1 1.1 2.00c 40.6a 
Week 2 1.5 1.79c 36.7a 
Week 3 1.4 2.07c 38.3a 
Week 4 2.3 1.88c 39.9a 
Week 5 4.0 2.48bc 35.2a 
Week 6 6.0 2.78bc 41.1a 
Week 7 8.2 3.59ab 33.1a 
Week 8 3.5 3.43ab 34.1a 
Week 9  3.1 4.18a 34.8a 
Week 10 2.0 4.43a 35.3a 
Non Treated Check  NA 4.11a 32.6a 
Figure 2. Thrips per plant at start of treatments, season thrips average, and overall yield. Treatments with the same 
letters are not statistically different from one another (P=0.05 Student-Newman-Keuls test)  
 
 
Figure 3 depicts the average thrips per onion plant by three different insecticides applied via sprinkler 
chemigation in comparison to an untreated check. The blue dashes indicate application dates.  After two 
applications, the treated plots began to separate from the untreated check, all containing fewer thrips than 
the untreated, indicating that the insecticides were effective. They remained lower for the duration of the 
season and also had a significantly lower season average of thrips per plant. Figure 4 illustrates the onion 
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size profile and overall yield for the same experiment. There were not statistically significant differences 
in the treatments, but the treated plots had a numerically higher yield than the untreated check, though all 
plot yields were quite low. Radiant and Verimark performed as well as Lannate, which is a standard 
product applied via sprinkler chemigation. This will give growers more late season options for thrips 
control reducing the likelihood of thrips developing resistance to commonly used Lannate. 
 

 
Figure 3. Thrips per plant versus sprinkler chemigation treatments by date and season average. Three  applications 
were made of each product as indicated by the vertical blue dashed lines. Treatments with the same letters are not 
statistically different from one another (P=0.05 Student-Newman-Keuls test)  

 
Figure 4. Onion size profile and overall yield versus chemical treatments. Treatments with the same letters are not 
statistically different from one another (P=0.05 Student-Newman-Keuls test)  
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Conclusions 
Using insecticides that are effective at controlling thrips increases yield and size class of dry bulb onions. 
Chemigation proved to be an effective way to apply Lannate, Verimark and Radiant. Verimark was also 
effective when applied via drip injection. The threshold study indicates that applying insecticides before 
thrips reach a population of 4 per plant will prove to be effective for season long management.  
 
Not all compounds tested are currently registered for use on Onions in Washington State. Do not 
use unregistered compounds. Consult your local Extension office and read and follow label 
directions. Oregon and Washington labels (PICOL): 
http://cru66.cahe.wsu.edu/LabelTolerance.html 
 
Funding for this project was provided by: the Washington State Commission on Pesticide Registration; 
Pacific Northwest Vegetable Association , Carr Farms, Cascade Specialties, Easterday Farms, Grigg 
Farms, Mercer Canyons, McCain Foods USA, River Point Farms, Roloff Farms, Sunheaven Farms, 
Brandt Monterey, Syngenta, Nichino, Dow Agrosciences, and DuPont. Technical assistance and in kind 
support was provided by: Don Kinion, WSU Extension, Greg Jackson, Two Rivers Terminal, Bob 
Middlestat, Clearwater Supply. Plot evaluations were conducted by the WSU Vegetable Extension 
Bug Counters: Cassandra Comstock, Dylan Vermul, Justin Scozylas, Nathan Roberts and Carol 
Hernandez. 
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