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Unified Grant Management for Viticulture and Enology 
PROPOSAL FOR THE 2022-2023 FUNDING CYCLE 

 
AMERICAN VINEYARD FOUNDATION (AVF) 

OREGON WINE BOARD (OWB) 

 
1. Project Title: Grapevine trunk disease management for conventional and organic production 
 
2. Principal Investigator(s):  
 
PI: Achala KC, Oregon State University, Department of Botany & Plant Pathology, Southern 
Oregon Research and Extension Center, 569 Hanley Rd., Central Point, OR 97502 
Phone: 541-772-5165, ext. 222; Email: achala.kc@oreonstate.edu 
 
Co-PI: Patty Skinkis, Oregon State University, Department of Horticulture, 4017 ALS Building, 
2750 SW Campus Way, Corvallis, OR 97331  
Phone: 541-737-1411; E-mail: patricia.skinkis@oregonstate.edu  
 
3. Cooperator(s): None 
 
4. Objective(s) of Proposed Research or Outreach Project:  
 

1) Compare the efficacy of fungicides and sealants in protecting pruning wounds 
2) Test the effect of pruning time and subsequent wound protection length of both 

conventional and organic registered fungicides 
 
5. Justification and Importance of Proposed Research or Outreach Project:  
 

Grapevine trunk disease (GTD) is a disease complex that consists of the largest group of 
fungal pathogens causing disease and progressive vine decline. In our previous study from Oregon 
vineyards, we detected Botryosphaeriaceae spp., and Phaeoacremonium spp. in 72% and 21% of 
the surveyed vineyards, respectively; Phaeomoniella chlamydospora, Cryptovalsa ampelina, 
Truncatella angustata, Seimatosporium lichenicola, Hormonema viticola from 7% of the surveyed 
vineyards; and Ilyonectria macrodidyma, and Pestaloptiopsis sp. from 3% of the surveyed 
vineyards. Pathogens in the family Botryosphaeriaceae spp. cause Botryosphaeria dieback, 
pathogens Phaeoacremonium spp. and Phaeomoniella chlamydospora cause Esca, Cryptovalsa 
ampelina cause Eutypa dieback, Ilyonectria macrodidyma cause Blackfoot disease, and the 
remaining fungal pathogens are associated with other GTDs. While several kinds of GTDs are 
present in Oregon vineyards, Botryosphaeriaceae spp. are most commonly present in both 
Willamette and Rogue Valley vineyards.  
 

Grapevine trunk diseases are often considered an “old vine” disease; however, there is 
evidence of vines being infected at an early stage. In our previous study, we detected 
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Botryosphaeriaceae spp. from vineyards aged two years to 40 years old. In Oregon and other 
pacific western regions, vineyard planting continues annually with new developments or 
replacement of older/unproductive blocks within a vineyard. In many cases, older vineyards carry 
the pathogen inoculum, and the younger vineyards are vulnerable to infection with fresh annual 
pruning wounds and weather conditions favoring pathogen development. It is important for 
growers of newly planted vineyards to stay informed about the GTDs situation in nearby vineyards. 
This allows them to take precautionary measures to protect young vines from chronic diseases 
which may be difficult to cure once established. Baumgartner et al. (2019) showed adoption of 
preventative measures at early stages of vine development is cost-effective as compared to the 
adoption of this practice at later stages.  
 

Several synthetic, organic, inorganic, and natural products have been developed and tested 
for their efficacy to control GTDs, specially Botrytosphaeria dieback, Esca complex, and Eutypa 
dieback. Many synthetic products were lab tested for efficacy in vitro, while few were tested in 
the field, or as wound protectants (Mondello et al. 2018). In this study, we propose to test some of 
these effective fungicides, including both conventional and organic fungicides, for the control of 
Botryosphearia dieback. Since Rogue Valley and Willamette Valley offer different climatic 
conditions for Botryospheria dieback pathogens, we propose to replicate the activities for the 
proposed objectives in these two locations.     
 

Prolonged rain events and/or high relative humidity cause spore release that provides the 
initial source of inoculum. The spores are dispersed by rain drops, wind, or vectors, and may infect 
grapevines through open wounds (Moyo et al. 2014; Gramaje et al. 2018; Mondello et al. 2018). 
Unfortunately, both pruning time and rain events occur simultaneously in the PNW, making vine 
pruning wounds most vulnerable to GTD pathogens infection. Our previous study found most of 
the Botryosphaeriaceae pathogen spore release occurred between December and February in both 
the Rogue Valley and the Willamette Valley. One mitigation practice to avoid infection is to prune 
late in spring to avoid high spore load. However, this shift of pruning timings as late as possible is 
not feasible for most commercial vineyards due to logistical challenges associated with labor 
shortages and time. Thus, we wanted to test typical pruning timing with repeated wound protection 
to see if there would be benefits to preventing GTD infection. In addition, replication of the trial 
in two regions allows us to evaluate wound protectant product longevity under wetter and drier 
conditions of the Willamette Valley and Rogue Valley, respectively.  
 

In addition to the synthetic fungicides, we wanted to test the efficacy of biological control 
agents (BCAs), for organic production under Oregon conditions. Among several BCAs, 
Trichoderma spp. were mostly studied and are available in several commercial products (Di Marco 
and Osti 2007; Fourie and Halleen 2006; and Pertot et al. 2016). Powder formulations of 
Trichoderma spp. can be mixed with water and applied as a spray to protect wounds, or as a soil 
amendment through irrigation or soil drenching (Mutawila et al. 2016). Trichoderma are fungal 
BCAs that colonize the wood of pruned canes and compete against pathogenic fungal species for 
space and nutrients. Trichoderma products are found to be viable for up to a year under greenhouse 
conditions (Di Marco et al. 2004; Harman 2006; John et al. 2008). A recent study reported a higher 
efficacy (88-100%) of two Trichoderma species, T. asperellum and T. gamsii, in controlling 
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Eutypa and Botryosphaeria dieback pathogens in California vineyards (Blundell and Eskalen, 
2021) with varying recovery rate of these BCAs. In our previous study, we tested the recovery of 
the same two Trichoderma spp. when applied on pruning wounds in late February in Oregon’s 
Applegate Valley. However, we could not recover the BCAs after 14 days of application and 
thereafter. We hypothesized that the BCAs were washed off from the pruning wounds given a rain 
event two days after BCA application and the vines had active sap flow. Since several studies have 
reported higher efficacy of these BCAs, we believe these BCAs need to be tested with several 
combinations of timing and repeated application under Oregon conditions to offer a better 
recommendation for effective use of this product.  
 
6. Procedures to Accomplish Objective(s):  
 
Objective 1) Compare the efficacy of fungicides and sealants in protecting wounds 
 
Sites and experimental design: 
 

The study site will be a 0.49 ha (1.2 acre) vineyard located at the Southern Oregon Research 
and Extension Center (SOREC) near Jacksonville, OR (42° 20' N, 122° 56' W). The vineyard was 
planted in July 2017 with Pinot noir (clone 113) and Chardonnay (clone 75) grafted on 110R. The 
spacing (row x vine) is 2.7 x 1.8 m (9 x 6 ft.). There are 26 rows in the vineyard, each 36 vines in 
length. There are eight replicate blocks of each cultivar, each with 54 vines (6 rows and 9 vines 
per row). Vines are cordon trained, spur pruned, and trained on a VSP trellis. 

 
The study site in the Willamette Valley will be a 0.25 ha (0.63 acre) vineyard block located 

at the OSU Woodhall Vineyard in Alpine, OR (44˚ 20’ 24.412” N, 123˚ 24’ 26.466” W). The 
vineyard was planted in 1984 with Chardonnay (clone 108) on its own roots. The vineyard spacing 
matches that of the SOREC vineyard at 9 x 6 ft. There are 11 rows per block with 52 vines per 
row. Vines are cane pruned and trained on a VSP trellis. 

 
Chardonnay vines will be pruned in early February. Immediately after pruning, the wounds 

will be spray-treated with the following fungicide treatments at maximum labeled rate. The 
treatments will be applied in four replicate sets of vines arranged randomly within a block.  
 

1. Topsin (FRAC 1) 
2. Rally (FRAC 3) 
3. Vitiseal  
4. Topsin + Rally; followed by Vitiseal 
5. BioTam  
6. BioTam followed by Vitiseal 
7. Non-treated control 

 
Inoculated trial and data collection: 
 

The treatment vines will be artificially inoculated with pathogens that cause Botryosphaeria 



4 
 

dieback. The spore suspension of these pathogens will be spray-inoculated to the pruning wounds 
immediately after fungicides application. A non-treated control treatment will include vines with 
water sprayed treatments followed by spore inoculation. The inoculated wounds will be visually 
monitored for the progress of disease development and presence of any external symptoms during 
the growing season. During autumn leaf fall, the internal cane (woody) tissues near the inoculated 
wound will be observed for any tissue necrosis. The tissues will be removed from the vine and 
plated in artificial media for the recovery and/or detection of Botryosphaeriaceae spp. using both 
culture- and PCR-based detection methods. The efficacy of treatments will be analyzed as 
percentage of disease incidence characterized by both symptoms data and percent recovery of 
inoculated pathogens from treated vines.  
 
Objective 2): Test the effect of pruning time and subsequent wound protection length of both 
conventional and organic registered fungicides 
 
Vineyard site and pruning treatments: 
 

This study will be conducted in the same research vineyard at Southern Oregon Research 
and Extension Center in Central Point and Woodhall Vineyard in Alpine, OR. Similar to first 
objective, the treatment vines will be artificially inoculated with pathogens that cause 
Botryosphaeria dieback. The spore suspension of these pathogens will be spray-inoculated to the 
pruning wounds immediately after fungicides application. A non-treated control treatment will 
include vines with water sprayed treatments followed by spore inoculation.  

Selected Chardonnay vines will be pruned at three separate timings: 1) Early December; 
2) Early January; and 3) Early February. Within each pruning timing, the fungicide application 
will be designed to compare the required number of applications to provide the maximum wound 
protection (Table 1). For example, for the December pruning time, four treatments including 
December only application; December and January applications; December, January, and 
February applications; and a non-treated control will be tested. Considering December, January, 
and February are the months with maximum spore load in the environment (based on our previous 
findings), all of the December pruning treatments will receive spore inoculation in all three months 
at a monthly interval (Table 1). Altogether, nine treatments will be tested as a combination of 
pruning time and number of fungicide applications needed. One of the most effective fungicide 
treatments from both conventional and organic group identified in objective one will be used for 
the applications. The treatments will be applied in four replicate sets of vines, and this experiment 
will be repeated a second year in both locations.  
 
Data collection and analysis: 
 

The wounds will be visually monitored monthly for the progress of disease development 
and presence of any external symptoms. During autumn leaf fall, internal tissues near the 
inoculated wound will be observed and any tissue necrosis recorded. The tissues will be sampled 
and plated in artificial media for the recovery and/or detection of Botryosphaeriaceae spp. using 
both culture- and PCR-based detection methods.  The efficacy of treatments will be analyzed as 
percentage of disease incidence characterized by both symptoms data and percent recovery of 
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inoculated pathogens from the treatment vines.   
 
Table 1: Treatments including the combination of pruning and fungicide application timings 
 

Pruning Fungicide applicationa # of fungicide applications Inoculation 

December 

December #1 1 
December 
January 
February 

December #2 
January 

 
2 

December 
January 
February 

December #3 
January 
February 

3 
December 
January 
February 

No fungicide #4 0 
December 
January 
February 

January 

January #5 1 January 
February 

January #6 
February 2 January 

February 

No fungicide #7 0 January 
February 

February 
February #8 1 February 

No fungicide #9 0 February 
a Numbers denote the treatment ID for individual combination of pruning time and fungicide applications 
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7. Timetable for Project:  
 
Task 2022x 2023 2024 2025 

Earlyy Mid Late Early Mid Late Early Mid Late Early 
Objective 1           
Trial site 
preparation 

          

Pruning           
Treatment 
application 

          

Data collection 
and analysis 

          

Objective 2           
Trial site 
preparation 

          

Pruning           
Treatment 
application 

          

Data collection 
and analysis 

          

Reports, outreach 
and Education 

          

Final report           
x Early = January through April; Mid = May through August; Late = September through December 
y Please note that this project starts before the funding decision is made on this proposal  
 
8. Present Outlook and Estimated Success in Accomplishing Objective(s): 
 

The research labs of Dr. KC and Dr. Skinkis are located in Central Point and Corvallis, OR 
for convenient access to the research vineyard sites in southern Oregon and Willamette Valley, 
respectively. Both have extensive experience in carrying out grapevine research and are involved 
in grape disease research and extension through OSU and the Oregon Wine Research Institute. Dr. 
KC recently completed a project funded by Oregon Wine Board where she generated information 
on GTD prevalence and spore release in Oregon vineyards. Based on these findings, the current 
research project is proposed. In addition, she has collected the specimen of fungal pathogens that 
were most commonly present in Oregon vineyards. These will be crucial resources for conducting 
GTD management trials. The proposed GTD management trials will be the next necessary steps 
to combat this disease under Oregon conditions. Availability of matured, experimental research 
vineyards in both southern Oregon and Corvallis adds to the success in accomplishing objectives 
of this project since it allows more flexibility in conducting disease management research with 
inoculation. Additionally, collaboration of Dr. Skinkis is instrumental for the success of this 
project since she is trained in viticulture and vine physiology research which involves many 
collaborative research projects with Willamette Valley wine grape growers. She is aware of 
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vineyards with problems of trunk diseases. Her collaboration will be important in conducting the 
research, interpreting results, and communicating research results to end-users in the Willamette 
Valley.  
 
9. Outreach and Education:  
 

The results obtained from these studies will be extended to the growers through local 
growers meeting, online reports, the Pest Management Guide for Wine Grapes in Oregon, the 
PNW Plant Disease Management Handbook, and scientific peer-refereed publications. Results 
will be shared through the Oregon Wine Symposium, Grape Day, and Southern Oregon Wine 
Symposium, all of which are popular educational events attended by both industry representatives 
and researchers annually. Summaries of this research will be provided in technical reports to 
industry through the Oregon Wine Research Institute’s monthly online Vine to Wine Newsletter 
and the Oregon Wine Board’s Grapevine Newsletter. The results from these studies will be 
presented to academic peers in annual meetings of American Phytopathological Society (APS) and 
APS-Pacific Division meetings. It is anticipated that the results will be published in plant 
pathology related scientific journals such as Plant Disease and/or Crop Protection; or in 
horticultural journals, such as the American Journal of Enology and Viticulture or 
HortTechnology.    
 
10. Budget Support Summary by Objective(s):  
 
Total request (Year 1): $54,001 for OWB; $70,987 for AVF 
 

Personnel (Total $35,367). Costs include salaries for a 0.49 FTE graduate research 
assistant (GRA) and one part time undergraduate research assistant whose 100% of time will be 
invested in the project in Drs. KC and Skinkis labs. The GRA will be advised by Dr. KC and co-
advised by Dr. Skinkis. They will be responsible for designing experiments, applying treatments, 
disease monitoring, collecting and processing samples, analyzing data and preparing reports and 
manuscripts. The rate is shown for each year with a 3% increase annually. 

The undergraduate research assistant will assist the GRA in samples processing, media 
preparation, pathogen isolation, DNA extraction and pathogen detection.  
        Employee Benefits (Total $10,554 for OWB; $27,540 for AVF). Costs to cover benefits 
for GRA and undergraduate research assistant at 36% and 12% respectively of base salary as per 
OSU policy. The total tuition for the GRA will be required for the full academic year (fall, winter, 
spring and summer terms). For those granting agencies not covering tuition (OWB), the tuition 
support will be sought from either the department of Horticulture, department of Botany and Plant 
Pathology, or the Oregon Wine Research Institute. For those granting agencies covering tuition 
(AVF), an additional $16, 255 is requested. 

Supplies and Expenses (Total $6,500). Supply costs include materials and supplies for 
Dr. KC’s lab such as petri plates to culture fungi (20 boxes @ $100/box = $2,000), microbiological 
media to culture fungi (4 jars @ $250/jar = $1,000), other miscellaneous items for sampling, 
reagents and consumables for DNA extraction and PCR ($2,000). Expenses related to research 
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plot management @ $3,000 per acre is requested for ½ acre worth of vineyard for this trial at 
SOREC.  

Travel (Total $1,580). Costs to travel to research sites and local grower’s meeting for PIs 
and GRA (2,000 miles @ $0.56/mile = $1,120). Two days of Lodging (@$140/night = $280) and 
three days per diem (@ $60/day = $ 180) is requested for travel to Corvallis from SOREC during 
the treatment application at beginning of the year and sample collection at autumn leaf fall.  

Additionally, in Year 2 and 3, funds are requested to cover travel for Dr. KC to present in 
American Phytopathological Society annual conference (Total $2,062: 3 nights lodging @ 
$226/night, 4 days per diem @ $71/day, $500 registration, $500 airfare, $100 incidentals). These 
estimates are generated based on OSU travel estimates for high-cost cities.  

The projected budget for two additional years assumes a 3% inflation rate (as per OSU 
policy) from the requested year for all items.  

The proposal will be submitted to OWB, and AVF.  
 
11. Total Budget Request: Year 1: $54,001 for OWB; $72,256 for AVF 
 
Items % Time 

on Project 
Request   
2022-2023 

Projected 
2023-2024 

Projected 
2024-2025 

Personnel     
   Graduate Research Assistant (12 
months) 

0.49 FTE 26,407 27,199 28,015 

   Undergraduate research assistant (12 
months) 640 hrs @$14.00/hr 

100 % 8,960 9,229 9,506 

Employee benefits        
   Graduate Research Assistant (36%)  9,479 9,763 10,056 
   Graduate Student Tuition (AVF only)*  16,986 17,496 18,020 
   Undergraduate research assistant (12%)  1,075 1,107 1,140 
Supplies and Expenses        
   Petri dishes to culture fungi   2,000 2,060 2,122 
   Microbiological media to culture fungi   1,000 1,030 1,061 
   Miscellaneous: sampling bags and 

tubes, reagents and consumables for 
DNA extraction and PCR     

 2,000 2,060 2,122 

   Plot fees  1,500 1,500 1,500 
Travel        
   In state to field sites and meetings  1,580 1,627 1,676 
   Out of state conference    2,062 2,124 
TOTAL REQUEST - OWB  $54,001 $57,638 $59,322 
TOTAL REQUEST – AVF*  $70,987 $75,134 $77,343 

*The OWB does not cover tuition, but this expense is allowed by AVF. 
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Biographical Sketch 

Southern Oregon Research and Extension Center, Oregon State University 
569 Hanley Rd, Central Point, OR 97502 

Phone:  (541) 772-5165 Fax:  (541) 772-5110; achala.kc@oregonstate.edu 
 
EDUCATION 
Ph.D. 2013  North Dakota State University, Plant Pathology 
M.S. 2009  North Dakota State University, Plant Pathology  
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EXPERIENCE 
10/2016-present  Assistant Professor, Oregon State University 
08/2014-09/2016  Post-Doctoral Research Associate, University of Florida  
02/2013-11/2014  Post-Doctoral Research Associate, North Dakota State University 
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3. Thompson, A., Hilton, R., KC, A. N., Pscheidt J. W., Rendon, D. 2019-2021. Pest 
Management Guide for Tree Fruits in the Mid-Columbia Area.  Oregon State University 
Extension Service: EM 8203. 

4. Skinkis, P. A., Pscheidt, J. W., Moretti, M., Peachey, E., Walton, V. M., KC, A. N., Kaiser, 
C. 2018-2021. Pest management guide for wine grapes in Oregon. Oregon State University 
Extension Service: EM 8413. 
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