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EXECUTIVE SUMMARY:  
 
OBJECTIVES:  
1) Differentiate the population of Venturia pyrina based on its sensitivity/resistance to already 

available classes of fungicides  
 

2) Identify and evaluate new fungicide groups for effective disease and resistance 
management  

 
3) Develop/maintain a library of Venturia pyrina isolates collected from different geographic 

regions and pear cultivars  
 
4) Disseminate the information generated from this study to appropriate audiences 
 
PROCEDURES:  
 
Sample collection, processing and V. pyrina isolation  
 

A total of 157 pear samples with symptoms similar to pear scab were processed. Tissue 
samples were surface sterilized in a 1% sodium hypochlorite aqueous solution and air dried 
under laminar flow hood for ten minutes. Since V. pyrina are slow growing fungi, direct 
isolation on artificial media is challenging due to contamination by other fast growing fungal 
organisms in the media. To minimize the contamination, the infected tissues were first sealed in 
sandwich bag with moist towel to encourage sporulation. The individual bags were kept in a 
plastic containers with lids and incubated under room temperature (21°C0 for four days with 12 
hrs light and dark cycles. The incubated samples were examined under dissecting microscope 
(4x magnification) for any signs of sporulation. The spores were then examined under 
compound microscope for the confirmation of V. pyrina spores.  
 
 Pure cultures of V. pyrina were obtained by strike plating the spores in water agar. A 
single spore colony was picked from water agar and transferred to potato dextrose agar media 
plates. Since V. pyrina is a slow growing fungal pathogen in artificial media, the culture was 
incubated for 30 days after which the colony increased to approximately 40 mm in diameter. 



The colony was air dried under laminar flow hood for 24 hrs and dried cultures were stored in -
80 °C for long term storage. 
 
In vitro testing of sensitivity 
 
 Spores of fourteen V. pyrina isolates were scraped from single spore cultures on potato 
dextrose agar (PDA).  Spore suspension of 100,000 spores / mL sterile water were prepared by 
flooding the spores from the PDA plates. Water agar(2%) was amended with 0, 0.01, 0.1, 1, or 
10 ug/mL active ingredient (AI) of four fungicides, Syllit (dodine), Manzate (mancozeb), Cabrio 
(pyraclostrobin), and Nevado (iprodione). Spore suspension from each isolate (50 µL) was 
applied to three replicates of each combination of concentration and active ingredient. The 
spores suspension were dropped on the fungicide amended plates. Plates were incubated at 
room temperature (21o C) for 24 hours. After 24 hours, 100 spores from each plate were 
evaluated for successful germination. The percent reduction in germination on the fungicide 
amended plates were compared to the percentage of germination in water agar control. The 
data was used to calculate the concentration of each chemical needed to reduce germination 
rates by 50% (EC50). 
 
SIGNIFICANT ACCOMPLISHMENTS: 
 Fourteen isolates were collected from two organic orchards in Southern Oregon in 2017 
and 2018, and one conventional orchard in Hood River in 2018 and stored for long term studies 
in Southern Oregon Research and Extension Center, Plant Pathology research laboratory. The 
isolates retrieved from organically managed orchards are a baseline for fungicide sensitivity 
studies, as they have not been previously exposed to the tested materials. 
 
 Spore germination trials have been conducted with Syllit (FRAC U12), Manzate (FRAC 
M3), Cabrio (FRAC 11), and Nevado (FRAC 2). Cabrio and Nevado are currently not registered 
for pears and are included as materials that could potentially expand the range of fungicide 
classes available for pears to prevent the development of fungicide resistance. The 
concentration of fungicide required to reduce spore germination rates by 50% was calculated 
for each isolate for each fungicide.  
 
 The average EC50 of Syllit was 0.89 mg/L AI, with a standard deviation of 0.30 mg/L AI. 
The average EC50 of Manzate was 1.033 mg/L AI with a standard deviation of 0.3 mg/L AI. The 
average EC50 of Nevado was 1.2 mg/L AI with a standard deviation of 0.34 mg/L AI. The average 
EC50 values within the isolates did not differ significantly in any of the fungicides tested.  
 
 One isolate from an organic orchard showed a low baseline sensitivity to Cabrio, but not 
to the other fungicides tested. Because this isolate would not have been exposed to Cabrio 
before, this result indicates natural variation in sensitivity among scab isolates and the potential 
for resistance development if fungicide action groups are not rotated. Excluding this isolate, the 
average EC50 for Cabrio was 0.05 mg/L AI with a standard deviation of 0.03 mg/L AI. The 
estimated EC50 for the less-sensitive isolate is 17.6 mg/L AI with a standard deviation of 8.53 
mg/L AI.  



 
BENEFITS & IMPACT:  

Baseline sensitivity data for pear scab isolates is collected, allowing identification of 
resistance development in the future. Pear scab isolates is added to the SOREC isolate 
collection for use in future research and comparison with isolates from other areas should pear 
scab become an urgent problem for growers. Due to the non-significant disease incidence in 
conventional orchards in both years in 2017 and 2018, isolation of V. pyrina from these 
orchards could not be accomplished except for one in Hood River. However, the data obtained 
from one isolate does not represent the resistant status of V. pyrina in commercial orchards 
managed conventionally.  
 
ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: 

This funding generated an additional $3500.00 for a Branch Experiment Station 
Undergraduate Research Assistant who spent 50% of their time in this project. 
 
FUTURE FUNDING POSSIBILITIES:  

Based on 2017 and 2018 growing season and personal communication with local 
growers, pear scab does not seem to be of immediate importance in commercial orchards. 
Additionally, pear scab was not listed as a research priority in 2018 by one of the largest Pacific 
Northwest Pear commission, Washington Tree Fruit Research Commission. However, continued 
education will be planned for integrating current management practices and disease prediction 
models to minimize resistance development to current groups of fungicides. 
 


