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SUMMARY/ABSTRACT:  
 
In this project, we are studying the efficacy of UV-B radiation on controlling Botrytis disease severity 
both before and after inoculation, using petunia as an example crop. Petunias were started from seed 
and grown to maturity in a greenhouse. One group of plants received UV-B radiation (1 hr/day for 4 
weeks) prior to artificial inoculation with Botrytis, while one group received UV-B radiation (1 hr/day for 
4 weeks) after the inoculation. In both instances, plants were also divided into categories based on their 
individual position on the table and consequent level of radiation they would receive from the light. All 
plants were rated for severity of disease signs and symptoms as well as foliage dryness (salability). We 
found that the plants exposed to radiation pre-inoculation had more severe disease symptoms and 
sporulation than the plants exposed to radiation after inoculation. In addition, plants that were placed 
directly under the UV-B light (“very high” radiation: 66 – 85 µw/cm²) had the highest average disease 
rating. However, plants that were radiated post-inoculation had higher dryness ratings, meaning overall, 
they were less saleable. The plants that were directly under the light had the highest ratings for dry 
foliage. Using these preliminary results, we will be repeating this experiment in the coming year with 
geraniums and a higher number of replications. 

 
OBJECTIVES: 

To evaluate a possible cultural control method for Botrytis spp. by determining the effect of UV-B 
irradiation on B. cinerea severity of petunia, our representative greenhouse ornamental. 

 
PROCEDURES: 

In April 2021, we started our petunia plants (Petunia x hybrida, var. Purple Pirouette) from seed. 
Germination took 5-7 days. Once germination had begun, the seedlings were carefully transferred to a 
Park Seed BioDome Seed Starter (Park Seed Co., Inc., Greenwood, SC). They were kept at room 
temperature under 16 hr light for 1 month. After 1 month, the plants were strong enough to be 
transplanted. The seedlings were placed in 4-inch square pots containing OBC Northwest Potting Mix #1 
(70% fine bark, 20% mulch, 10% pumice) and placed in the climate-controlled greenhouse at the North 
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Willamette Research & Extension Center. The plants were drip irrigated as the summer months 
approached. A severe heat wave over the course of multiple days threatened our progress. The heat 
resulted in a loss of power and irrigation to the greenhouse, but in the end, most of the plants survived. 

Since our experiment focuses primarily on the wavelengths in the UV-B light range, we ordered a specific 
lamp that catered to these needs. Two SOLARSYSTEM ® UVB lamps were purchased from California 
Lightworks. They were installed in the greenhouse approximately 36 inches above the plants, per 
manufacturer recommendation. The UV-B lamps cover a 4 ft2 block beneath it. However, intensity is not 
the same at all areas of the block; the plants on the borders will receive less light than those directly 
under the light. Therefore, we divided the plants into different categories based on the light intensity 
they would receive. Light intensity was measured in µw/cm² with a SolarMeter™, Model 6.2 (The Solar 
Light Company, Inc.) at the top of each plant throughout the block. The four categories of light intensity 
are as follows: 

1 (LOW): 15 – 25 µw/cm² 
2 (MEDIUM): 26 – 35 µw/cm² 
3 (HIGH): 55 – 65 µw/cm² 
4 (VERY HIGH): 66 – 85 µw/cm² 
 
Each light intensity category had five replicates. The experiment started on July 21st, 2021, when the UV-
light radiation began for the 30 plants that were to receive the pre-inoculation treatment (Photo 1). The 
plants were arranged in a 5 x 6 block under the light. A timer was programmed to deliver the ultraviolet 
radiation to plants each day for exactly 1 hour. This continued for four weeks. The ten control plants as 
well as the group of 30 plants that were to receive UV treatment after inoculation were kept out of the 
range of the light.  
 
On August 19th, 2021, we moved all the plants to two separate mist benches; one mist bench had the UV 
light pre-installed for the post-inoculation treatment. Then, we conducted the inoculation with Botrytis. 
For this, we used cultures growing on potato dextrose agar plates (PDA) to make a spray suspension of 
fungal spores (1 x 105 spores/mL). The inoculum was applied directly to all the plants using handheld 
sprayers. After inoculation, plants received overhead mist on a set schedule (10 seconds every 20 
minutes) to ensure a favorable, humid environment for Botrytis infection and development. The same 
timer for the UV light was used to ensure the post-inoculation treatment also (30 plants) received 1 hour 
of radiation for the following four weeks. Due to space, severe weather events (and setbacks!), and 
labor constraints, we were able to complete one replication of this experiment. Despite this, we learned 
critical information, including that we never want to work with petunias again. In the upcoming year, we 
plan on repeating this experiment several times with geranium.  

Because the pathogen was not overly aggressive on the petunias, we had to form a slightly modified 
rating scale over what we would have used. Sporulation was observed on the flowers, while occasional 
lesions on the leaves were also noted. We devised a scale that considered overall plant disease severity.   
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Using this scale, we rated severity at Day 21 and Day 28 post-inoculation: 

0 = plant looks healthy, no disease symptoms  

1= 1-25% infection 

2= 26-56% infection 

3= 51-75% infection 

4= >75% infection 

We also observed that the foliage was dry, which is unusual. Therefore, we decided to also rate this, as it 
could be a response to UV-light burn. We used a similar scale to rate plant dryness. 

 

Table 1. Disease and Dryness Ratings at Final Evaluation (28 Days Post-Inoculation)  

Radiation Level Disease Rating Dryness Rating 

 RADIATION PRE-
INOCULATION 

RADIATION POST-
INOCULATION 

RADIATION PRE-
INOCULATION 

RADIATION POST-
INOCULATION 

No Radiation (Control) 1.1 2.1 

Low 15 – 25 µw/cm² 1 0 1.4 1.8 

Medium 26 – 35 µw/cm² 0.6 0 1.8 2.4 

High 55 – 65 µw/cm² 1.6 0 1.2 2.2 

Very High 66 – 85 µw/cm² 2 0 1.2 2.8 

     

Rating scale: 0 = plant looks healthy, no disease symptoms, 1-25% infection, 2= 26-56% infection, 3= 51-75% 
infection, 4= >75% infection. Values represent the mean rating for five plants in each category.  
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Photos: 

 
Photo 1. Plants are arranged in a block that measures 4 ft x 4 ft. The UV-B light is suspended 36 inches 
above the plants. 
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Photo 2. Example of gray sporulation from Botrytis spp. on diseased petunia flower.  

SIGNIFICANT ACCOMPLISHMENTS TO DATE: 
● Grew 70 prolific plants from seed, even amidst adverse environmental conditions 
● Installed two UV-B light systems in the NWREC greenhouse 
● Inoculated all plants with Botrytis spp. 
● Demonstrated that plants irradiated with UV-B prior to Botrytis inoculation had higher disease 

ratings than plants irradiated with UV-B after inoculation 
● Observed that plants irradiated with UV-B after inoculation appeared drier than plants irradiated 

with UV-B before inoculation 
● Initiated a collaboration with Dr. Yanming Di on campus who provides excellent statistical 

support and who gave us exciting new ideas on how to repeat this experiment in the coming 
year. 

ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: 
There has been no additional funding received during the project term. 
 
FUTURE FUNDING POSSIBILITIES:  
The greenhouse industry is the top industry in Oregon, grossing over $1 billion in annual sales. However, 
growers are constantly challenged by plant disease and pests. One of our program’s goals is to promote 
the use of integrated pest management. We hope the outcome of our research draws the attention of 
the industry and can lead to future funding in the areas of cultural control. Industry partners, especially 
those that produce ultraviolet lights, would also potentially be interested in funding future studies in 
large-scale nursery production. In addition, our research could be of interest to growers that produce 
vegetables in tunnels. They are constantly looking for alternatives to improve controlled conditions 
under this system. We can continue studying the use of UV-B in tunnel production in a future grant 
proposal. 


