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EXECUTIVE SUMMARY:  
 
Widespread outbreaks of tomato powdery mildew have been occurring in fresh market tomato 
crops in western Oregon in the past decade. Powdery mildew infests leaves, reducing 
photosynthesis and plant yields (Figure 1). Windblown spores rapidly spread the disease, and 
spores can overwinter on wild hosts or infected transplants. Although resistant varieties have 
been developed, they are not typically grown commercially due to their less-desirable fruit. 
Tomatoes are frequently grown in greenhouses or high tunnels in western Oregon, which 
constrains the pesticides available for use and heightens concerns about worker safety in 
enclosed spaces. UV light treatment shows promise for powdery mildew control in field tomato 
crops, but greenhouse conditions may create higher disease pressure. Obtaining appropriate 
light sources and mounting them for use in a hoophouse are also constraints in transferring this 
control method to greenhouse tomatoes. 
 
OBJECTIVES:  

1) Evaluate the efficacy of UV light treatments and commercially available OMRI-certified 
pesticides for powdery mildew management in high tunnel and greenhouse production 
systems. 

2) Develop sufficient data to justify further investigations of UV light treatments on a larger 
scale. 

 
PROCEDURES:  
 
In 2019, the tomato variety ‘Caiman’ was selected for moderate susceptibility to powdery 
mildew, and plots of two rows, each ten feet in length, were established in a greenhouse at the 
North Willamette Research and Extension Center, Aurora, OR. The tomatoes were irrigated by 
drip tape and fertilizer was applied via fertigation in response to foliar symptoms of deficiency 
and blossom end rot. After powdery mildew was detected in the greenhouse in late August, 
UVB treatments were applied after 6 pm on three- to four-day intervals. A phototherapy lamp 
was mounted on an adjustable stand, and the light was positioned as close as possible to the 
tomato canopy in either a horizontal or vertical orientation (Figure 2). A potassium bicarbonate 
foliar pesticide (Kaligreen) was used as a comparison. The pesticide was applied weekly using a 
hand-pumped sprayer at 3 lb/A. The plants treated with Kaligreen had significantly lower 



percentages of diseased leaf area than the untreated control throughout the experiment (Table 
1). The UV-vertical treatment had a lower percentage of diseased leaf area than the untreated 
control at the first rating after the baseline on August 23, although the difference was not 
statistically significant. Subsequent ratings revealed similar disease incidence among both UV 
treatments and the untreated control.  
 
Table 1. Comparison of treatments to control powdery mildew on tomato in 2019.  

Treatment and rate 
Mean % leaf area diseasedz 

 23 Aug  3 Sep 10 Sep 17 Sep 
Nontreated control  1.2 a 9.3 a 26.5 a 56.3 a 

Kaligreen 3 lb/Ay  0.1 b 1.2 b 8.2 b 12.0 b 

UV-vertical (sides of plants)x  0.1 b 5.7 ab 24.9 a 50.0 a 

UV-horizontal (tops of plants)x  0.1 b 9.5 a 26.1 a 56.1 a 
Least Significant Difference  0.0065         5.0584        9.5228            11.869 
z Means within a column followed by the same letter are not significantly different at P = 0.05 by Fisher’s F-
protected least significant difference (LSD) test. 
y Applications were made on Aug 23, Aug 30, Sept 6, Sept 16   
x Applications were made on Aug 31, Sept 4, Sept 9, Sept 13, Sept 16 
 

 
Figure 1. Tomato severely affected by powdery mildew, September 27, 2019.  



 
Figure 2. UVB light treatment being applied to tomato plants, August 31, 2019 
 
Difficulty in sourcing an appropriate light source that could be moved around the greenhouse 
and strong disease pressure in the greenhouse may have resulted in inadequate coverage of 
foliage to control the disease in 2019. Therefore, the light system from 2019 was upgraded to 
provide greater area of treatment for 2020 (Figure 3). A UV treatment cart was equipped with 
three vertical CleanLight XL 160 Watt UV lamps, each with a low-pressure mercury vapor bulb, 
which emit a 253 nm wavelength to kill pathogens.  



 
 
Figure 3. Cart used for UV treatment in 2020. Top unit on a hinge to accommodate growing 
plants. 
 
In 2020, we used the tomato variety ‘Cherokee Purple’ because of its susceptibility to powdery 
mildew. Pelletized lime was applied at approximately 4 lb per plot to the beds before plastic 
was installed. The first run of the experiment was transplanted May 13 2020, were inoculated 
with powdery mildew via spreader plants on June 22, and received their first treatments on 
June 23. Plants were rated prior to inoculation and no powdery mildew was found. The UV 
treatment was applied twice a week. Each treatment plot initially received 21 minutes of UV 
light for the first two treatments, which was reduced to 14 minutes of UV light for the 
remainder of this run due to plant injury (Figure 4). The grower standard potassium bicarbonate 



treatment (Milstop) consisted of weekly applications applied by hand sprayer at 32 oz/acre. On 
July 30, plant height, fruit number, and SPAD (a measure of photosynthetic activity) were 
measured to measure whether the UV light treatment had unintended effects on plant health. 
 

 
Figure 4. Symptoms of damage from excessive UV light. 
 
Both the grower standard and UV light provided good powdery mildew control, with the UV 
treatment showing no powdery mildew at any treatment date (Table 2). The relatively low 
overall percentage of diseased leaf area is due to poor mildew spread in some areas of the 
experiment. 
 
 



 
Table 2. Comparison of treatments to control powdery mildew on tomato in 2020, run 1. 

 
Treatment and rate 

Mean % leaf area diseasedw Plant health measure July 30x 

7 July  14 July 21 July 
Height 
(cm) # fruit SPAD 

Nontreated control 0.48 a 2.9 a 9.2 a 162 a 9.2 a 46.1 a 

Milstop 2 lb/A y 0.2 b 0.0 a 9.8 a 166 a 9.8 a 46.7 a 

UV z 0.0 c 0.0 b 4.4 b 146 b 4.4 b 50.2 b 
w Means within a column followed by the same letter are not significantly different at P = 0.05 by Tukey’s HSD. 
x Averages reported 
y Applications were made on June 23, June 29, July 6, July 13, and July 20 
z Applications were made on June 23, June 26, June 29, July 2, July 6, July 9, July 13, July 16, and July 20 
 
The second run of the experiment used the same tomato variety, plot sizes, and grower control. 
This run was transplanted August 20. This run was then delayed due to wildfires. The first 
treatments were applied September 21, and after confirming no powdery mildew was present, 
plants were inoculated with powdery mildew via spreader plants on September 22. Powdery 
mildew spread slowly in this run, and ratings were not conducted until its presence was visible 
in the control plots (Table 3). UV treatment time was reduced to 10.5 minutes per plot, twice a 
week, due to crop damage in the first run. Plant height, fruit number, and SPAD were measured 
on November 12, and no significant differences were found. Fruit numbers were lower overall 
due to late season growing conditions. 
 
Table 3. Comparison of treatments to control powdery mildew on tomato in 2020, run 2. 

Treatment and rate 

Mean % leaf area diseasedw Plant health measure Nov 12 x 

Oct 20 Oct 27 Nov 3 Nov 10 
Height 
(cm) # fruit SPAD 

Nontreated control 10.4 a 22.2 a 43.2 a 59.6 a 88 0.17 32.7 
Milstop 2 lb/A y 0.4 b 4.2 b 11.8 b 18.0 b 87 0.08 34.8 
UVz 0.0 b 0.3 c 2.0 c 1.6 c 82 0.17 34.4 
w Means within a column followed by the same letter are not significantly different at P = 0.05 by Tukey’s HSD. 
x Averages reported 
y Applications were made on Sept 21, Sept 28, Oct 5, Oct 12, Oct 19, Oct 26, and Nov 9 
z Applications were made on Sep 21, Sept 24, Sept 28th, Oct 1, Oct 5, Oct 8, Oct 12, Oct 15, Oct 19, Oct 22, Oct 26, 
Oct 29, Nov 2, Nov 5, and Nov 9 
 
SIGNIFICANT ACCOMPLISHMENTS TO DATE:  
 
In 2019, UV light treatments (horizontal and vertical orientation) were tested for powdery 
mildew control. Results published as: 
 
Ocamb CM, Buckland KR, Rasmussen AL. Evaluation of UV-B for powdery mildew control in 

hoop house tomato production in western Oregon, 2019. Plant Disease Management 
Reports, 2020, March 9. 



 
Building on 2019 results, lamps for a more intense UV light treatment were obtained and two 
runs experimentally comparing UV to a grower control were conducted. A dosage of UV light 
was found that protects against powdery mildew without causing phytotoxicity. 
 
ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: 
 
No additional funding received for this project during the term 
 
FUTURE FUNDING POSSIBILITIES:  
 
This project demonstrates the potential for effective control of powdery mildew in the 
greenhouse under certain conditions for high-value tomato crops. Future projects may look at 
ways to easily integrate the lights and treatments into the greenhouse infrastructure.  


