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PROJECT EVALUATION FORM
PENNSYLVANIA WINE
MARKET & RESEARCH PROGRAM
ROUND 1
ENTITY:

PA Wine Association

PROJECT LEAD:

Jennifer Eckinger

PROJECT TITLE:

Round 1 Pennsylvania Wine Month Marketing

AWARD:

$100,000

YEAR OF AWARD:
2017-2018
EXECUTIVE SUMMARY:
The Pennsylvania Winery Association has met and exceeded the goals set forth in their grant proposal. It is the
opinion of the WMRB that the Pennsylvania Wine Month marketing plan was executed in a manner that will
increase the popularity of Pennsylvania wines by increasing sales and visits to wineries. Continued Marketing
efforts are warranted to consistently sustain the Pennsylvania Wine Month initiative which will grow the
consumer base of Pennsylvania Wines.
LIST OF DELIVERABLES:
1. Raise visibility of PA Wines statewide and nationally.
2. Drive visitation to PA wineries in all regions and compete for wine retail sales with surrounding states.
3. Spur PA Wines sales at wineries and retail locations statewide.

1

Page 1 of 2
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SUMMARY REPORT:
In 2017, the PA Winery Association (PWA) and the PA Wines Marketing Team utilized new funding from the
PWMRB to significantly elevate our "October is Pennsylvania Wine Month" marketing and promotions.
Equipped with a new PennsylvaniaWine.com website and a promotional landing page accessed via
PAWineMonth.com, as well as new partnerships with Fine Wine & Good Spirits (PLCB), PA Preferred, PA
Association of Bed & Breakfast Inns, and the PA Tourism Office, we executed a "Celebrate 31 Days of PA
Wine Month" multi-media promotion including:
Print and digital advertising reaching all 67 counties of PA and surrounding states
Email marketing via PA Wines and Visit Pennsylvania reaching more than 200,000 subscribers
Meet the Winemaker and tasting events at Fine Wine & Good Spirits stores
Interviews pertaining to local wines with Fine Wine & Good Spirits Wine Specialists
PR events in major metro areas, including a winemaker and press dinner at COOK in Center
City Philadelphia and PA Wine Month Happy Hours at select bars and restaurants across the
city.

•
•
•
•
•

The activity and outcomes of PA Wine Month 2017 spurred new ideas, statewide partnerships, and
programs for the following year and beyond. Highlights from 2017 included:
10% increase in October PA Wines sales at Fine Wine & Good Spirits compared to 2016, adding to
a 61% overall increase since 2013 when the PA Wine Month PLCB promotion expanded (SOURCE:
PLCB Sales Data)
89% and 123% increase in website visits and pageviews, respectively in October 2017 compared to
2016. The PA Wine Month landing page averaged 240 unique views per day during the 31 Days of
PA Wine Month (October). (SOURCE: Google Analytics)
Increased participation and cross promotion by Fine Wine & Good Spirits Wine Specialists,
PA winemakers, and related industry outlets and members, including restaurants,
sommeliers, and chefs.

•

•

•

PWA WMRB Round 1 Final Report creative summary/visuals available upon request.
SOURCES:
Google Analytics
Facebook Ads
Manager
Media reporting furnished by advertising buyer, i76 Solutions, partner agency of PA Winery Association and
its agency of record, SWELL, LLC

2

Page 2 of 2

PROJECT EVALUATION FORM
PENNSYLVANIA WINE
MARKET & RESEARCH PROGRAM
ROUND 1
ENTITY:

Pennsylvania Wine Association

PROJECT LEAD:

Jennifer Eckinger

PROJECT TITLE:

Round 1 Pennsylvania Wine Land Marketing and Promotions

AWARD:

$495,000

YEAR OF AWARD:
2017-2018
EXECUTIVE SUMMARY:
The Pennsylvania Winery Association has met and exceeded the goals set forth in their grant proposal. It is
the opinion of the WMRB that this marketing and promotion plan was deftly executed and that continued
Wine Land Marketing and Promotion efforts are warranted. It is important to consistently sustain the
Wine Land marketing program to maintain and grow the consumer base of Pennsylvania Wines.
LIST OF DELIVERABLES:
1. Raise visibility of PA Wines statewide and nationally.
2. Drive visitation to PA wineries in all regions and compete for wine retail sales with surrounding states.
3. Spur PA Wines sales at wineries and retail locations statewide.
4. Update, print, and distribute PA Winery Guide.
5. Assess Economic Impact of PA Wine, Wine grapes, and juice grapes.
6. Conduct cross-state quarterly focus groups with industry stakeholders to design future marketing efforts.

3

Page 1 of 3

PROJECT EVALUATION FORM
SUMMARY REPORT:
Scope of Work
MARKETING IMPACT and RESULTS OF PWMRB INVESTMENT
Using an integrated multi-media marketing campaign comprised of digital, content, video, print, radio, and
public relations, and with ongoing social media, email, and website support, the PA Wines "Made in
Pennsylvania Wine Land" campaign reached millions of consumers in all regions of the commonwealth and
key border markets in five additional states: Ohio, New York, New Jersey, Maryland, and West Virginia.
Metrics include:
•

•

•
•

•

•

•

•

Achieving 15,174,800 brand impressions reaching more than 5 Million consumers in
Pennsylvania and surrounding states, more than doubling our marketing impressions
compared to the two previous years.
By increasing our paid media and advertising spending via PWMRB funding, brand
impressions were served with significant efficiency compared to the two previous years,
reaching an all-time low of $0.15 per impression served.
Click Thru Rates for digital advertising exceeded industry benchmarks and in doing so
allowed PA Wines to achieve 2.4 Million in bonus impressions.
Authored and published more than 150 (and counting) original “PA Wine Land Post”
articles featuring more than 200 winemakers and grape growers across Pennsylvania, as well
as pairings, grape education, tasting, and purchasing tips.
Produced 150,000 new PA Wines Guides, now in circulation featuring an extensive and
highly educational grape growing guide and on track for more than 700 mailing
requests through pennsylvaniawine.com in 2019.
Concerted and pro-active PR and Influencer relations efforts including our new "Camp
Pennawine", "Sommelier Judgment Day," "October is PA Wine Month", and new content
marketing initiatives with chefs, sommeliers, and other industry influencers drew attention to
the PA wines and grape-growing industry with 38 unique editorial placements covering all
regions, including major outlets like the Philadelphia Inquirer & Daily News, TribLive
(Pittsburgh), PennLive, and regional publications and broadcast outlets in northeastern and
North Central PA, in addition to influential niche audience blogs with regional and national
reach.
Executed an Economic Impact report on Pennsylvania wines and grapes with Guerilla
Economics. The draft of the report has been completed and the firm is compiling further
talking points for the industry. Promotion around the results will be completed to engage
the media, wineries and stakeholders.
Partnered with Pennsylvania Liquor Control Board and PA Preferred regarding the
promotion of October is PA Wine Month. During October 2018 there was significant
promotion of PA wines in Fine Wines and Good Spirits stores around PA, including PA
Winery Touring Guides in the premium stores and tasting in regional diverse stores,
featuring PA Winemakers sampling PA wines.
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The advertising campaign supported through PWMRB funding and summarized above included:
•
•
•
•
•
•

Web banner and text advertising on Google Display Network and Google Search
Facebook and Instagram advertising (video included)
Email Marketing
Video pre-roll advertising on popular channels like YouTube, Hulu, and other streaming sites
Broadcast radio in Philadelphia, Pittsburgh, Wilkes-Barre/Scranton, Harrisburg-LebanonCarlisle, Altoona, Allentown-Bethlehem, and Erie markets
Print advertising in the Philadelphia, Pittsburgh, Lehigh Valley, and central PA markets

PWA WMRB Round 1 Final Report creative summary/visuals available upon request.
The increasing investment of PWMRB in 2017-2018 ("round one") directly contributed to a
significant rise and improvement in PA Wines awareness, engagement, and industry relations. This
includes:
•
•

11,732 NEW users of PennsylvaniaWine.com PER MONTH in 2018, a 12% increase vs. the
year prior.
42,212 unique website pageviews PER MONTH in 2018, an 8% and 68% increase vs. 2017
and 2016, respectively, and including more than 2,300 winery profile views per week (a 10%
increase vs. 2017).

Industry Focus Groups:
The PWA executed a "state of the industry" survey based on the results of input from discussions with
multiple wineries and industry leaders. The survey was taken between 12/2017-1/2018. The results
were shared at the PWA 2018 Annual Meeting/WMRB symposium.
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PROJECT EVALUATION FORM
PENNSYLVANIA WINE
MARKET & RESEARCH PROGRAM
ROUND 1
ENTITY:

PA Wine Association

PROJECT LEAD:

Jennifer Eckinger

PROJECT TITLE:

Round 1 Pennsylvania Wine Trail Marketing Grants

AWARD:

$220,000

YEAR OF AWARD:

2017-2018

EXECUTIVE SUMMARY:
The Pennsylvania Winery Association has met and exceeded the goals set forth in their grant proposal. It is
the opinion of the WMRB that this wine trail marketing plan was deftly executed and that continued wine
trail marketing efforts are warranted. It is important to consistently sustain the wine trail marketing
program to build the consumer base of Pennsylvania Wine Trails.

LIST OF DELIVERABLES:
1. Increase promotional opportunities for wine trails.
2. Enable wine trails to increase regional reach.
3. Increase exposure and inclusion of the PA Wines brand in regional wine trail promotions.
4. Drive activity and visits to the wine trail websites and pennsylvaniawine.com.
5. Encourage wine trails to measure traffic to their website and events that are related to grant project.
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SUMMARY REPORT:
Scope of Work
The PWA offered a matching grant program to the PA Wine Trails. The matching grant program was a
competitive application process allowing for the PWA to provide a 60% (PWA) 40% (Wine Trail) match with a
limit of a total award of $18,000 for a $30,000 project. Wine trails were able to submit up to two separate
projects for approval. The application was made available to all active wine trails that met the standard of a
formal organization.
A review committee was established comprised of individuals with experience in funding grants in the
agricultural and tourism industries. Applications were submitted to the PWA and evaluated by the review
committee. The application required the wineries to provide a timeline deadline of activities by November 30,
2018. A budget, goals and overview of the project were requested of the applicants.
Each approved applicant received 50% of their requested match. Each grantee was required to submit invoices
and work product for the first 50% and the additional remaining award. A final report was required for each
grantee to receive the final amount of their award. Sixteen projects were funded for 10 wine trails.
An administrative fee was required to execute the management of Wine Trail Grant Program by the PWA.
Significant resources of postage, time and follow up were required in order to administer the program in a
prudent manner.
Any remaining funds for the wine trail program were identified to be utilized for the general promotion of
Pennsylvania wine trails via advertising.
Following are the projects for each wine trail and the result of each project:
Berks Country Wine Trail:
Discover Berks County Wines- events based promotion via digital billboards, printing of 15,000 brochures and
social media efforts for 1 year.
Amount awarded: $6,512.54
Result: The trail completed the projects. There were increased visitors to some of the less visible wineries on
the trail. Some had record number of visitors for an event. The trail polled visitor about how they heard about
events and the trail. The billboards were cited by visitors. Approximately 86 promotions ran across multiple
platforms- an increase from the past.
Brandywine Valley Wine Trail:
Brandywine Valley Wine Trail Momentum/Rebranding- Website redesign, social media management for 1
year, SEM management, photography, video editing, uploading, 5000 rack cards and banner.
Amount awarded: $11,085.00
Result: The project was completed. The trail has a new logo, photos of the wineries were completed. The
organic traffic and duration of visits to the website increased and the increased content raised the rating in
search engines. The trail has polled consumers on how they found the event and the website is the primary
source.
7
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Brandywine Valley Wine Trail:
Summer/Fall Marketing Campaign- social media campaign March- July promoting events, print advertising in
Fig magazine.
Amount awarded: $4,020.00
Result: The project was completed. Advertisements were placed in the high-end magazine, The Fig for the
summer with minimal results. Additionally, online advertising was placed, and search engine optimization was
utilized. Digital advertising was successful with 281,446 impressions and a 126 click rate.
Bucks County Wine Trail:
Bucks County Wine Month- Creation of a filmed promotional video highlighting the wineries and wine month,
Facebook advertising, advertising on the Bucks County Visitors Bureau website, brochure distribution, printing
of posters, AAA World advertising and Philadelphia Magazine advertising.
Amount awarded: $18,000.00
Result: The project was completed. They reached more the 60,000 wine lovers in Bucks County, New Jersey
and beyond. The AAA ads reached more 1,000 travelers in the mid- Atlantic region requesting further
information. The email subscriber list grew by 30 percent.
Bucks County Wine Trail:
Bucks County Wine Trail Passport- Creation of a video highlighting the wineries on the wine trail, Philadelphia
Visitor’s channel advertising, video promoting the seasonal events offered at the wineries for the wine trail,
AAA World advertising Sept/Oct, Facebook/Instagram advertising, Bucks county Visitors Center advertising for
passport, Promotion of passport with the Valley Forge Visitors Center and printing of promotional posters.
Amount awarded: $9,000.00
Result: The project was completed. There was increased interest in the passports sold. In lieu of the in- depth
video, the trail had the Philadelphia Visitors channel produce a video for harvest that was shared via social
media.
Hershey Harrisburg Wine Country:
Virtual Wine Trail- Video production featuring the wineries of the trail for promotion via website and social
media, social media (Facebook advertising), create a reformatted website compatible with mobile devices.
Amount awarded: $18,000.00
Result: The project was completed. Each winery video was added to the Hershey Harrisburg Wine Country site.
The promoted posts reached 64,032 users, the boosted posts reached 25,383 users with 128,577 impressions
and 3,442 total clicks.
Hershey Harrisburg Wine Country:
Brand Refreshing- Website and photography production, social media and Facebook advertising, branding,
production and printing of brochures, radio advertising for events.
Amount awarded: $17,952.00
Result: the project was completed. Visits to the wine trail events increased by 4% over last year. The trail
reported increased social media interaction during the campaign. A mobile-responsive site was created, and
promotional materials and brochures were created.
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Lake Erie Wine Country:
Advertising/Rebranding of Lake Erie Wine CountryTargeted advertising on Facebook, Yelp ads (3 months), Instagram advertising, Targeted regional radio
advertising, SEO and content strategy and Google Ad-words.
Amount awarded: $18,000.00
Result: The project was completed. Print ads, brochures and recipe books were created. Advertising for special
events and social media were executed resulting in 950 attendees for a harvest event- a sell-out event.
Approximately 50% of the website traffic is a result of Google organic searches and 27.1% are found directly.
The trail sought to promote the trail via mixed media, rather than their rebranding efforts.
Lehigh Valley Wine Trail:
Lehigh Valley Wine Month: June- Print advertising Lehigh Valley Magazine, graphic design, Discover Lehigh
Valley/Visit PA e newsletter/advertising, online advertising and search engine optimization, social media
advertising, social media efforts, photography services, e commerce site (for ticket sales), digital billboards,
promotional item and design, promotional flyer
Amount awarded: $15,886.64
Result: The project helped to create awareness of the wine trail, local wines and member wineries. There was
not an increase in sales and the ticket sales for the vintner’s event were less than anticipated. In order to
remain cost effective, the wine trail ended up working with a third-party scheduling tool, rather than building
a custom tool on their website.
Lehigh Valley Wine Trail:
Founding Fathers of the Lehigh Valley AVA (American Viticultural Area)- online advertisements with SEM, ad
design, public relations/social media services, magazine advertisements, billboards/design, video production
for multiple locations identifying the AVA and unique offerings of the Lehigh Valley AVA.
Amount awarded: $10,000.00
Result: The project was completed. The campaign helped to raise awareness for the wine trail throughout the
Lehigh Valley region. Social media activity was strong, but the website traffic has fallen after the online
advertising was completed. All the campaign elements were completed. The budgets for Facebook and Google
ads were adjusted to fit the finances.
Mason Dixon Wine Trail:
Promoting our PA Wineries- Creation of creative and content for social media and social media advertising.
Amount awarded: $17,877.46
Result: The project was completed. The traffic to the website increased along with click through rates to the
wine trail page, driving an additional 8,003 people to learn more about the trail/events. There was a total of
81,577 interactions beyond clicks via social media efforts.
Montgomery County Wine Trail:
Trail Marketing Plan: Brochures- Re-print of brochures, video of wineries, Facebook advertising.
Amount awarded: $1,880.00
Result: The projects were completed. 20,000 brochures were printed. The ads appeared multiple times on
Facebook and a video was created.
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Montgomery County Wine Trail:
Car Wrap- Vehicle graphics to promote the wine trail. Amount awarded: $1,770.00
Result: Instead of multiple car wraps, the trail created a wrap for a trailer with a map of the trail and website
call to action.
Southwest Passage Wine Trail:
Marketing Plan- Facebook advertisements, website redesign, rack cards, Laurel Highlands Brochure.
Amount awarded: $3,963.00
Result: The projects were completed. In lieu of the Facebook ad campaign, the wine trail printed more rack
cards, created promotional signage and purchased promotional items for the fall wine trail event. The event
was new and attracted 350 people.
Susquehanna Heartland Wine Trail:
Susquehanna Heartland Wine Trail Marketing Strategy- Print 20,000 brochures, event postcards, event road
signs, regional visitor’s bureau advertisements, promotional items.
Amount awarded: $18,000.00
Result: The identified projects were completed. Brochures and promotional postcards were printed. Road
signs for events were created and printed. The wine trail placed social media ads and ads with Convention and
Visitors Bureaus. The trail also completed an update of their website and purchased promotional materials.
Susquehanna Heartland Wine Trail:
Marketing and Promotion Campaign- Four billboards for 16 weeks identifying welcome to Susquehanna
Heartland Wine Country, videography project of wineries for website and Facebook, Susquehanna Heartland
Wine Trail directional signs.
Amount awarded: $18,000.00
Result: Identified projects completed. The goal of the grant was to increase awareness of the Susquehanna
Heartland Wine Trail, the 16 participating wineries and PA wines. The wine trail is continuing to tabulate the
visitors to the key events offered and will monitor website /social media traffic as well.
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PROJECT EVALUATION FORM
PENNSYLVANIA WINE
MARKET & RESEARCH PROGRAM
ROUND 1
ENTITY:

Penn State University

PROJECT LEAD:

Michela Centinari

PROJECT TITLE:

Does delaying bud burst reduce the risk of frost damage while maintaining grape
and wine quality? Comparing the effectiveness of pruning time and Amigo oil
application.

AWARD:

$18,588

YEAR OF AWARD:
2017-2018
EXECUTIVE SUMMARY:
Winter freeze damage and late frost damage are major concerns for the Pennsylvania wine industry. Over the
past several years the industry has seen major winter damage and late frost events that were financially
impactful. In this study the research team applies a few novel strategies for frost avoidance. During the study
no late frost/freeze events occurred. Therefore, the study focused on the effects of the various strategies on
fruit/plant health, cold hardiness, and wine chemistry from the studied fruit. The researchers concluded that
there was no significant difference (with new notable exceptions) between the control group and the other
strategies in terms of fruit and plant chemistry on the whole. It is the opinion of the WMRB that the study met
the stated goals and that more research in this area is warranted.
LIST OF DELIVERABLES:
1. Progress report from April 2018
2. Final report – February 2020
2. Presentation of progress report at the WMRB symposium – March 6, 2018
3. Presentation to the Mid-Atlantic Fruit and Vegetable convention – January 31, 2018
4. Presentation at the Eastern Winery Exposition – March 7, 2018
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SUMMARY REPORT:
Summary of Work
A field trial was established in 2017 at a commercial vineyard in central Pennsylvania on mature V. vinifera vs.
Riesling and Lemberger. The experiment was set up as a randomized complete block design for both cultivars
with six replications per treatment, each comprising of eight contiguous vines. For each cultivar, treatments
consist of 1) control (no frost avoidance practice applied); 2) delayed winter pruning; 3) Amigo applied at 8%
concentration during the dormant season; and 4) Amigo applied at 10% concentration during the dormant
season. Vines assigned to control and Amigo treatments were pruned to 2-bud spurs on February 20, 2017.
Immediately after pruning, Amigo was applied with a backpack sprayer until runoff to both sides of selected
vines. Amigo consisted of a mixture of 93% oil (active ingredient) and 7% emulsifier. Vines assigned to the
delayed winter pruning treatment were pruned to 2-bud spurs on May 1, 2017 when distal buds reached
growth stage.
The research team then analyzed the following four factors to assess the effects of the delayed pruning and
amigo oil applications: Delay in budburst and shoot development, yield components/fruit composition,
fermentation analysis, and bud necrosis.
Delay in budburst and shoot development – There was no significant frost event in 2017 but the team decided
that it was reasonable to expect there to be lower freeze damage on treated vines vs. not-treated ones. It was
determined that bud mortality was increased in the delayed pruning block of Riesling, but not significant
difference was noted in the Lemberger.
Yield components/fruit composition – While yield was not impacted in the Lemberger, there was a lower yield
in the block of Riesling where pruning was delayed. Both varieties had differences in fruit chemistry (TSS,
titratable acidity (TA), and pH) between delayed pruning and control vines in mid-August. However, during the
late ripening stage differences decreased and, in some instances, disappeared by harvest.
Fermentations – Wines from Lemberger and Riesling control and treated grapevines were made at the wet
pilot plant in the Department of Food Science. Wines were evaluated for alcohol, pH, TA, and volatile acidity.
The most relevant differences were: 1% lower alcohol content for Lemberger wines made from delayed
pruned vines as compared to the control (11.7% vs 12.7%) and 1.4 g/L higher titratable acidity for Riesling
wines made from delayed pruned vines as compared to the control (8.7 g/L vs 7.3 g/L).
Bud Necrosis – Buds were analyzed for necrosis visually in April of 2017 to determine phytotoxicity effects of
the Amigo oil. Necrosis was not observed in either concentrations of the Amigo oil trial.
Canes and bud samples were collected three times during the dormant season (November 2017, February
2018, and April 2018) to assess the effect of the treatments on bud cold hardiness using differential thermal
analysis (DTA). Data are currently being analyzed. Furthermore, cane tissue samples were collected in April
2018 and will be analyzed for non-soluble carbohydrates. The test concluded that neither of the Amigo Oil
applications nor the delayed pruning technique resulted in reduced bud freeze tolerance for each of the three
collections. The test also concluded that the frost avoidance techniques did not negatively impact
carbohydrate reserves in the cane tissue.
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PROJECT EVALUATION FORM
PENNSYLVANIA WINE
MARKET & RESEARCH PROGRAM
ROUND 1
ENTITY:

Penn State University

PROJECT LEAD:

Ryan Elias

PROJECT TITLE:

Effect of maceration parameters on white wine quality made from interspecific
hybrid grapes (Vitis ssp.)

AWARD:

$45,162

YEAR OF AWARD:
2017-2018
EXECUTIVE SUMMARY:
Overall, the quality parameters and shelf stability of the cryogenically treated wines were maintained or
increased compared to the control, indicating these maceration techniques may provide a viable and novel
technique for the production of high quality, white hybrid wine. It is the opinion of the WMRB that this study
was well executed and more work in this vein is warranted.
LIST OF DELIVERABLES:
1. Final Report – July 2019
2. Presentation at the WMRB symposium – March 2019
3. Presentation at the American Chemical Society (Ag and Food Chem Division) meeting in August 2019.
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SUMMARY REPORT:
Scope of Work
Interspecific hybrid grapes (Vitis ssp.) are of particular interest to the Pennsylvania wine industry, as these
extremely productive and disease-resistant varieties produce high quality wines and are suitable for growth in
Northeastern climates. Hybrid grapes differ from traditional European wine grape Vitis vinifera in several
significant ways, many of which impact the quality of finished wine. Unlike vinifera, hybrids have not been
subjected to a thorough investigation of the factors affecting wine quality and increased shelf stability.
An improved understanding of the parameters affecting the production of high-quality hybrid wines is
extremely valuable to the Pennsylvania wine industry. Maceration is an important vivification technique
known to improve quality and shelf stability of wines due to the increased extraction of phenolic compounds
and other beneficial, redox-active grape constituents. The versatile interspecific white-fleshed hybrid varieties
Cayuga and Traminette were chosen to evaluate two novel maceration techniques, cryogenic maceration and
extended skin contact, on the resulting phenolic content, antioxidant capacity, glutathione concentration,
redox status of wine, CIE-LAB color values and conventional juice and wine parameters, in order to evaluate
quantitative measures of overall quality and stability.
Maceration Treatments
Must and juice of hand harvested Traminette (30 September 2017) and Cayuga (4 October 2017) were
obtained from Happy Valley Vineyard and Winery (State College, PA) during the crushing/destemming and
immediately following pressing operations.
Cryogenic Maceration (CM)
Cryogenic maceration (CM) treatment occurred immediately upon collection of must, directly from the
crusher/destemmer hose, on site at Happy Valley Vineyard and Winery. Prior to collection, 50 mg/L SO2 in the
form of potassium metabisulfite (KMBS) was added to each empty Nalgene container. Grape must be
transferred by pump into six sanitized 10-gallon open-top, low density polyethylene fermentation bins
(Nalgene Nunc International, Waltham, MA) to yield approximately 5 – 7 gallons of must per bin.
Approximately 10 lbs. of dry ice were added within seconds upon transfer of must to each bin, where it was
quickly stirred and immersed into the must, and each bin was covered with a polyethylene lid. As CO2 evolved
from the must, dry ice was periodically added to ensure the must temperature continued to drop during the
treatment period. The periodic additions of dry ice over fifteen minutes resulted in a total amount of 30 lbs. of
dry ice added to each bin for the cryogenic treatment. Must temperature be monitored using an electronic Ktype thermocouple (Fluke Corporation, Everett, WA) for the duration of the dry ice addition until which time
the must temperature reached -4°C and the must was observed to be in a semi-solid state.
Control (C)
Juice for control (C) replicates was collected directly from stainless steel fermentation tanks into four sanitized
5-gallon glass carboys. The collection of juice occurred concurrently with the pressing operation.
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Extended Skin Contact (ESC)
Must for extended skin contact ESC replicates was collected into four sanitized 5-gallon open-top, low density
polyethylene fermentation bins (Nalgene Nunc International, Waltham, MA) following the same procedure as
noted above for the cryogenic maceration replicates, with the exception of the dry ice addition. Similarly, 50
mg/L SO2 in the form of potassium metabisulfite (KMBS) was added to each empty Nalgene container prior to
must collection.
Consult the following diagram to see the wine making process for each of the three wine treatments.

The juice and resulting wine were then analyzed for the following parameters:
•
•
•
•
•
•

CIE-LAB Color Measurements
Determination of antioxidant capacity
Determination of total phenolic content
Glutathione determination
Accelerated aging study
Measurement of Fe(II):Fe(III) ratios in wine

15

Page 3 of 4

PROJECT EVALUATION FORM
Conclusion
The researchers found that in Cayuga and Traminette wines, both the cryogenic maceration and extended skin
contact treatments resulted in significantly increased Folin-Ciocalteu total phenolic content over control
wines. Antioxidant capacity, as measured by DPPH radical scavenging assay, was significantly increased in
extended skin contact over control wines. However, extended skin contact resulted in significant decreases in
glutathione concentration and lower Fe (II) content for both Cayuga and Traminette wines. CIE-LAB color
values indicated that Cayuga extended skin contact wine was significantly darker and more orange in color
compared to the cryogenic maceration and control wines.
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PENNSYLVANIA WINE
MARKET & RESEARCH PROGRAM
ROUND 1
ENTITY:

Penn State University

PROJECT LEAD:

Bryan Hed

PROJECT TITLE:

Survey for Grapevine Leafroll Virus in Pennsylvania

AWARD:

$11,940.00

YEAR OF AWARD:
2017-2018
EXECUTIVE SUMMARY:
The Survey for Grapevine Leafroll Virus in Pennsylvania was a good first step in identifying the presence and
the severity of the virus throughout Pennsylvania. As was shown during the research, the virus is widespread
throughout the state in the specific cultivars tested. It is the opinion of the WMRB that the research was well
executed and warrants further investigation. It is important for grape growers to better understand the root
causes of the virus and the effect it will have on grapevine health, yield, and wine quality in the affected vines
going forward. Furthermore, the WMRB believes that studies should be performed to test the impact of
grapevine leafroll disease on grape quality and productivity in Pennsylvania, with the ultimate goal to mitigate
the economic impact of the disease on the PA wine industry.
LIST OF DELIVERABLES:
1. Survey report from 2018
2. Presentation at the WMRB symposium – March 2018
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SUMMARY REPORT:
Summary of Work
The purpose of the research was to i) conduct an online survey to collect information from grape growers and
ii) sample plant tissue from selected vineyards across Pennsylvania and iii) conduct serological analysis of
those tissues to determine the status of Grapevine leafroll virus-I and Grapevine leafroll virus-3 - the most
common of the leafroll viruses. In July of 2017, a link to a brief online questionnaire was sent out to 105
Pennsylvania wine grape growers across the Commonwealth to collect information about what varieties they
grow, whether or not they have seen symptoms of leafroll virus in their vineyards, and if they would be willing
to cooperate in the confidential collection of tissue samples from their vineyards blocks for determining the
presence of these viruses.
The survey for Grapevine Leafroll Viruses in Pennsylvania began in the summer of 2017. The principal
objectives of the survey in the first year of the project was threefold, i) Complete an online survey of PA grape
growers and ii) sample plant tissue from selected vineyards across Pennsylvania and iii) conduct serological
analysis of those tissues to determine the status of Grapevine leafroll virus-1 and Grapevine leafroll virus-3 the most common of the leafroll viruses.
Per the completion of the online survey 22 vineyards where identified that had observed Grapevine Leafroll
Virus in their vineyards. 16 vineyards from across the state where selected for the purpose of gathering plant
tissue samples. In this initial phase of the project, sample collection focused on four cultivars of Vitis vinifera
(Cabernet franc, Pinot noir, Chardonnay, and Riesling) and one French hybrid cultivar, Chambourcin, that were
deemed among the most important cultivars in the PA industry.
Overall, about 36% of the blocks were positive for leafroll virus in 2017. Fourteen percent of the Chambourcin
blocks sampled contained vines that tested positive for leafroll virus 1 and/or 3. Amongst the V. vinifera
blocks sampled, 39% contained vines that tested positive for leafroll virus 1 and/or 3. Specifically, 29, 38, 42,
and 50% of the Riesling, Pinot noir, Chardonnay, and Cabernet franc blocks were positive for leafroll virus,
respectively.
It appears that grapevine leafroll viruses are widespread and can be found in many grape growing areas of
Pennsylvania. Among the varieties sampled in 2017, Cabernet franc was the most heavily infected by the
viruses. However, this could change as researchers plan to expand the survey into more vineyards in 2018
which we were not able to reach in 2017. If additional funding is awarded the researchers plan to revisit
locations where they identified healthy and infected grapevines within the same vineyard to study and
monitor the spread of the disease as well as testing the impact of leafroll disease on grape quality and
productivity. The end goal is to mitigate possible economic impacts of the disease on the PA wine industry.
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MARKET & RESEARCH PROGRAM
ROUND 1
ENTITY:

Penn State University

PROJECT LEAD:

Bryan Hed

PROJECT TITLE:

The mechanization of early leaf removal for enhanced adoption into bunch rot
control programs in Pennsylvania

AWARD:

$12,706

YEAR OF AWARD:
2017-2018
EXECUTIVE SUMMARY:
It is the opinion of the WMRB that this research was well executed and proved that mechanized leaf removal
can be a useful tool for vineyards of sufficient size. Additionally, we support research that is directed towards
finding novel ways to reduce labor costs while maintaining the quality of the fruit that is grown throughout the
Commonwealth.
LIST OF DELIVERABLES:
1. Final Report June 2018
2. Presentation at the WMRB symposium - March 2018
3. Presentation at the Mid-Atlantic Fruit & Vegetable Convention – July 2018
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SUMMARY REPORT:
The impetus for this work stemmed from years of research showing that early (pre-bloom) leaf removal can
reduce cluster rots and reliance on chemical pesticides for bunch rot control and may also reduce yields on
over-productive varieties that require expensive hand fruit thinning. Mechanization of this practice has the
potential to improve cost effectiveness and adoption for those that may benefit from it.
In this project, researchers examined and compared two to four treatments in several commercial and
experimental vineyards of Vitis Vinifera (Riesling, Pinot Gris, Pinot Noir) and French hybrid wine-grape
varieties (Chancellor, Vignoles, Seyval), all of which received Botrytis specific fungicides for bunch rot control.
Treatments were: (i) non-defoliated control (C); (ii) early hand defoliation (HD-I) of the first six basal main
leaves and laterals of each shoot at stage E-L 18 (Eichorn-Lorenz); (iii) early mechanical defoliation (MD-I) at
stage E-L 18; and (iv) mechanical defoliation (MD-II) at fruit-set. Trellis systems examined ranged from vertical
shoot position (VSP), to 4 arm kniffen (4AK) to high wire cordon/no tie systems (HWC). Pre-bloom
mechanization of leaf removal in this study was by pulse-air technology (Collard, Blue-line) that utilizes bursts
of air to shatter leaves in the cluster zone.
This study enabled the researcher team to get a better grasp on the practicality of augmenting Botrytis spray
programs with pre-bloom mechanized leaf removal for bunch rot control. It also helped us evaluate the
potential for mechanized leaf removal to mimic the effects of leaf removal by hand. Despite only removing a
third to half the leaf area of HD-I, MD-I successfully mimicked HD-I in terms of improving cluster sunlight
exposure, and reducing cluster weight, berries per cluster, cluster compactness, and floral debris retention. In
most cases, bunch rot severity was also reduced by MD-I in comparison to no leaf removal, though the
reductions were not always significant. Therefore, MD-I may provide an alternative to HD-I, to reduce the
effects of the increasing price and shortage of labor and improve the timeliness of early leaf removal.
But MD-I is not a silver bullet. The cost of the machinery (thousands or even tens of thousands of dollars,
depending on which unit you buy) is likely to be prohibitive for growers looking to treat small acreages. In
those cases, we have found smaller growers resorting to hiring a contractor to do the mechanized leaf removal
work in a cost-effective way. This is the case where there is a sufficient concentration of wine grape farms
such as in the Lake Erie region of Northwestern Pennsylvania/Western New York. In that region, a single
contractor is able to cost-effectively service farms that would benefit from mechanized fruit-zone leaf
removal, particularly amidst the crunch of increasingly more scarce and expensive hand labor.
As is stated within the report the addition of mechanized early leaf removal to botrytis spray programs can
reduce the risk and occurrence of bunch rot. Over several years the research team was able to prove that
these techniques, once refined for the particular circumstances of each individual vineyard, can provide similar
results to traditional spray programs along with hand leaf removal. The upshot is that vineyards of sufficient
size that can justify the cost of such equipment may reduce the costs and man hours required with hand labor.
Unfortunately, the cost may be prohibitive to vineyards of smaller size. One fact remains; that early fruitzone leaf removal can be an effective way to augment a bunch rot control program among varieties that
produce compact, rot prone fruit clusters.
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Helene Hopfer

PROJECT TITLE:

Sensory characterization of Riesling wines from different Pennsylvania regions with a
trained panel and winemakers

AWARD:

$40,000

YEAR OF AWARD:
2017-2018
EXECUTIVE SUMMARY:
As a result of this work it is clear that some regional typicity can be determined by both trained panelists and
PA wine professionals in the two cultivars tested. It is the opinion of the WMRB that this study is a good first
step towards understanding regional differences in Pennsylvania’s grape growing regions and that further
work on this topic is warranted.
LIST OF DELIVERABLES:
1. Final Report – July 2019
2. Presentation at the WMRB symposium (March 2018)
3. Presentation at the ASEV-ES Conference (July 2018)
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SUMMARY REPORT:
Summary of Work
The purpose of this study was to evaluate whether regional sensory fingerprints exist among Pennsylvanian
Riesling and Vidal blanc wines, using a trained descriptive analysis panel as well as a group of Pennsylvanian
wine professionals and provide the Pennsylvanian wine industry with scientific data bout sensory regionality
of two white cultivars.
In early 2017, nine volunteers (8 females, 1 male) were recruited for the descriptive analysis (DA) from the
State College community. They underwent 7 training sessions (9 hours), where they were exposed to subsets
of the samples to create, refine, and gain consensus on the aroma, flavor, taste and mouthfeel attributes that
describe the perceived differences among the wines.
Sensory descriptors from previous studies in Riesling and Vidal blanc wines were provided to the panelists to
aid in the training. Panelists were also trained on quantifying perceived sensory sensations. Panelist
performance was checked by blind evaluation of duplicated samples under testing conditions and deemed
acceptable if no issues with reproducibility and/or attribute usage are found. Feedback calibration method
(FCM) was used to increase alignment among panelists. Once panelists were trained all wines were evaluated
in individual tasting booths under red light, in blind triplicate and randomized serving order. The panel agreed
on an attribute list that included 17 aromas (i.e., evaluated by smelling) and flavors (i.e., evaluated in-mouth),
6 taste and mouthfeel attributes, and 7 after taste attributes.
To test whether sensory regionality can also be perceived by PA wine professionals, two wine professional
exercise sessions were held at the end of April (4/27) and at the beginning of May (5/3) at two different
extension locations in PA - Fruit Research and Extension Center in Biglerville, PA and Lake Erie Regional Grape
Research and Extension Center. A total of 36 wine professionals were asked to sort wines into groups based on
perceived similarity. Participants were randomly assigned either a Riesling (n=17) or a Vidal blanc (n=19) wine
set. Each sample set also included three wines each that were presented in blind duplicates. Each participant
was presented with 20 (for RI) or 21 (for VB) glasses of wine, labelled with random three-digit codes, and
asked to sort these wines by similarity into as many groups as they wished. After wines were grouped,
participants were asked to provide descriptors for each group to provide insight into grouping criteria.
Collected data was analyzed by DISTATIS.
Trained Panel
Among the Riesling wines, significant sensory differences were found for 10 aromas (Apple, Grape, Stone fruit,
Citrus, Honey, Oxidized, Ethanol, Chemical, Canned Veggie, Woody), 6 flavors (GrapeF, CitrusF, HoneyF,
OxidizedF, ChemicalF, Canned VeggieF), all three tastes (SweetT, BitterT, SourT), two mouthfeels
(AstringentMF, WarmMF), and three aftertaste attributes (sweetAT, sourAT, bitterAT).
Similarly, the Vidal blanc wines showed significant sensory differences in six aromas (Apple, Pear, Stone Fruit,
Oxidized, Chemical, Canned Veggie), 8 flavors (PearF, GrapeF, Mixed FruitF, CitrusF, HoneyF, OxidizedF,
ChemicalF, Canned VeggieF), all three tastes (SweetT, BitterT, SourT), two mouthfeel attributes (AstringentMF,
WarmMF), and two aftertaste attributes (sweetAT, bitterAT).
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Using principal component analysis (PCA), a wine product map was created showing that both Riesling and
Vidal blanc wines show some regional grouping, despite differences in winemaking and wine style as can be
seen in Figure 1 below.

Pennsylvania Wine Professionals
Using DISTATIS, a wine product map was created from the free sorting (FS) data (Figure 2), showing that both
Riesling and Vidal blanc wines show some regional grouping, despite differences in winemaking and wine
style. PA winemakers grouped wines similar to the DA panel, with some indication of sensory regionality.
Winemakers were also able to identify the blind duplicates, as all blindly presented wine duplicates are
positioned very close to each other as can be seen in Figure 2.
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MARKET & RESEARCH PROGRAM
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Penn State University

PROJECT LEAD:

Helene Hopfer

PROJECT TITLE:

The impact on chemical and sensory wine quality by two different frost avoidance
strategies

AWARD:

$23,300

YEAR OF AWARD:
2017-2018
EXECUTIVE SUMMARY:
This study concluded that there was a small but detectable difference in wine where the grapevines where
treated with different types of frost avoidance strategies. As late frost damage is an ever-present threat to
Pennsylvania vineyards, it is the opinion of the WMRB that this study was well executed and more work in this
vein is warranted. It is important to understand the affect that any viticulture strategy will have on the end
product.
LIST OF DELIVERABLES:
1. Final report –2018
2. Presentation at the WMRB symposium (March 2018)
3. Presentation at the ASEV-ES conference (July 2018)
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SUMMARY REPORT:
Summary of Work
The purpose of this study was to evaluate the impact of two frost avoidance strategies (Amigo oil application
at 8% and 10% and delayed spur-pruning) on final wine quality of one red and one white V.vinifera cultivars
using chemical characterization of volatile and non-volatile wine composition while also using human sensory
testing. The goal is to provide growers with a thorough assessment of cold avoidance strategies both the
impact on a vine and wine level, to allow them to make informed decisions.
A field trial was established in 2017 at a commercial vineyard in central Pennsylvania on mature V. vinifera vs.
Riesling and Lemberger by the company project by Dr. Centinari (“Does delaying bud burst reduce the risk of
frost damage while maintaining grape and wine quality? Comparing the effectiveness of pruning time and
Amigo oil application”). A total of four treatments were realized for both cultivars – (i) a control with no frost
avoidance application, (ii) delayed winter pruning, (iii) application of Amigo oil at 8%, and (iv) application of
Amigo oil at 10%.
Wines from all cultivars and treatments were made at the Wet Pilot Plant in the Department of Food Science
at Penn State under standard winemaking conditions. The researchers set out to analyze the sensory
characteristics of the wines by two methods:
•
•

Laboratory testing of volatile compounds and polyphenol characteristics
Sensory testing of wines utilizing a panel of over 100 consumers

Volatile Profiling of Riesling and Lemberger wines:
Over ninety different volatile compounds were detected in the Riesling wines, while Lemberger wines
contained 109 different volatiles at detectable levels. Among the identified compounds in the Riesling wines
were fermentation-derived ethyl, methyl and acetate esters, alcohols, and short chain organic acids, as well as
numerous grape-derived terpenes and terpenoids, such as linalool, nerol oxide, and hotrienol. For the
Lemberger wines, similarly, fermentation-derived ethyl, methyl and acetate esters, alcohols, and short chain
organic acids, as well as numerous grape-derived terpenes and terpenoids (e.g., linalool and hotrienol) were
detected.
For the Riesling wines, only two volatiles showed statistically significant differences: ethyl 2-methyl
propanoate and ethyl 2-methyl butanoate, two branched ethyl esters that are related to the yeast nitrogen
metabolism. In both cases, the CTL wines showed lowest levels and the DP wines showed highest
concentrations of those two esters. It is questionable of these differences would be important enough to be
picked up in a sensory test.
For the Lemberger wines, 13 compounds showed statistical significant differences, including short chain
organic acids (Octanoic acid, Hexanoic acid), a branched ethyl and lactate ester, two aldehydes (hexanal and
nonanal), and numerous terpenes and terpenoids, including aterpineol, linalool, and a-myrcene. The shortchain acids, aldehydes and esters were significantly higher in the DP wines compared to the CTL wines, while
the opposite was found for the terpenes and terpenoids: the DP wines showed significantly lower levels, for
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example, linalool and amyrcene than all other treatments. Based on the larger number of significant
differences, it can be expected that perceivable sensory differences exist between the different Lemberger
treatment.
Polyphenol characterization:
All wines are also characterized for their non-volatile, phenolic composition. For the white Riesling wines, a
spectrophotometric method (Somers & Ziemelis 1985) was used, to measure the total hydroxycinnamate
concentration. No significant differences between the treatment’s wines were found, with total
hydroxycinnamate contents in all Riesling wines of around 26.6-26.7 mg/L caffeic acid equivalents. For the red
Lemberger wines, a HPLC-DAD method was modified to characterize the monomeric tannin and anthocyanin
composition of the wines (Sheridan & Elias 2016). Out of the 10 identified compounds, only caffeic acid
showed significant differences between the treatments, with the control being significantly lower in caffeic
acid than the delayed pruning treatment. All other compounds, including two phenolic acids, one flavanol, two
flavan-3-ols, and 4 anthocyanins, showed non-significant differences. A similar trend as seen with the volatiles
is apparent for the anthocyanins, which were highest in the control and lowest in the delayed pruning
treatments. This could be an indicator of lower maturity of the treatment wines compared to the control wine.
Sensory Testing:
Based on the results from the basic wine chemistry measurements and the volatile characterization the two
sensory tests for the Riesling and Lemberger wines were designed to answer two different research questions.
For the Riesling wines, where we expect no perceivable sensory differences between the wines, the sensory
test was designed to be able to conclude sensory similarity. This requires a tighter control of the power or brisk (i.e., the risk of missing a true difference between the wines). Using 105 white wine consumers (93%
indicated they are consuming white wines at least once a month), sensory similarity could be concluded for all
wines. This means that consumers perceived the wines produced from grapes treated with three different
frost avoidance strategies (Amigo applications of 8% or 10%, delayed pruning) as similar.
For the Lemberger wines, we expect to see perceivable differences between wines, especially for the DP
treatment compared to either the CTL or the Amigo treatments. Therefore, the sensory test was designed to
be able to conclude a sensory difference. Using 113 red wine consumers, significant sensory differences were
found between the CTL and the DP wine, but also between the DP and the A8 wines, but not between the CTL
and the A8 wine. Sensory differences, expressed at d’, were estimated to be d’=1.20 between the CTL and the
DP wines, and d’=1.04 between the A8 and the DP wine. A d’ value of > 2.5 represents a clear perceivable
difference, while a d’ of 1 is considered a threshold for perceivable sensory differences (Greenway 2018). The
results indicated a small, but perceivable difference between the DP and the Control wines, and a borderline
difference between the A8 and the DP wine.
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PROJECT TITLE:

Residual decline and efficacy of commonly used insecticides against Spotted Wing
Drosophila in Pennsylvania wine grapes
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$6,786

YEAR OF AWARD:
2017-2018
EXECUTIVE SUMMARY:
As is stated in the report the Spotted Wing Drosophila (SWD) is a major threat to thin skinned fruits including
grapes. The vast majority of research of the efficacy of commonly used insecticides is done in laboratory
environments which may not reflect real world conditions. This study set out to test the efficacy and duration
of the 5 most commonly used insecticides in the field and give that data to farmers and grape growers. It is the
opinion of the WMRB that this study achieved its stated goal. This type of information is invaluable to farmers
and growers dealing with the threat posed by the SWD.
LIST OF DELIVERABLES:
1. Final Report 6-30-19 (Report for year #1 & 2# combined)
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SUMMARY REPORT:
Scope of Work
The objective of the work was to test five commonly used insecticides, which have distinct modes of action,
under field conditions to determine the efficacy of residual compound against spotted wing drosophila (SWD)
during the grape growing season.
Spotted Wing Drosophila, Drosophila Suzukii, (SWD) is an invasive vinegar fly of Asian origin that was recently
introduced into the United States. It was first discovered in Pennsylvania’s Lake Erie grape growing region in
the late fall of 2011. The potential infestation rate of SWD differs from other vinegar flies because the female
possesses a serrated ovipositor that cuts into healthy fruit to lay eggs. Female SWD can lay eggs into fruit from
the time of first coloring through to harvest, so this period is the window of grape susceptibility to SWD.
During egg-laying, it is believed that sour rot and fungal disease can also be introduced, further affecting the
fruit quality. Spotted Wing Drosophila overwinter primarily as adult females and they prefer moderate, cool,
wet climates similar to the Lake Erie grape belt.
During peak temperatures, a female can lay more than 100 eggs a day. Drosophila Suzuki is now one of the
most serious pests of thin-skinned fruits including blueberry, raspberry, cherry, grape, and strawberry. Upon
detection of SWD, it is recommended that the spray intervals be tightened to prevent crop infestation before
and during harvest. In high-pressure sites, this has required a 5-7 day spray interval, substantially increasing
the cost, health hazards, and workload of the growers. Current insecticides do not have the residual efficiency
that the previous broad-spectrum insecticides possessed. Limited information exists regarding field-based
residual efficacy of insecticides particularly in the United States (Laskey et al. 2013). Insecticide labels suggest
how often to reapply the chemicals, but do not give specific information on how long the sprays are effective.
Pesticides’ industry and sales personnel are relying on laboratory testing of these insecticides, which is often
misleading and sometimes does not convert well to field applications. There are differences between
insecticide classes, but there are also differences within insecticide classes and between species.
Control of the pest is more complete when the metabolism of the pest is slower, which is generally associated
with cooler or moderate temperatures. Similarly, control of some insect species with pyrethroid insecticides
decreases as temperature rises. Temperature could then have a significant effect on the efficacy of
insecticides when used in the field. Compared with laboratory trials, field-based bioassays more accurately
reflect the efficacy of insecticides against insects over the growing season. Consequently, more information is
needed to allow those responsible for making pest management decisions to select the best product for the
existing environmental conditions.
The experimental design for this experiment consisted of small-panel treatments each composed of six panels
(18 vines) of grapes, with four rows left between each insecticide treatment. The treatments were timed for
sprays to be applied after version when grapes are susceptible to SWD infestation. During year one,
treatments were applied four times, from August 15th to October 5th, to every replication except the Control
(untreated check). The treatments started at version and continued as frequently as possible until close to
harvest. All sprays were applied at a pH of 6.0 immediately after mixing. After each application, berries were
harvested on Day 1 (same day clusters were sprayed) and Day 3, with continued sampling occurring as long as
the insecticides demonstrated greater than a 50% mortality rate in toxicity tests. To ensure complete coverage
with the spray materials, only grape berries from the outside of the clusters were used for the bioassays.
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Weather records from the on-site NEWA station were used to determine the weather conditions during the
sprays.
Ten clusters were harvested from each of the treatments for each testing date. Groups of berries were
removed from each cluster and placed in five plastic containers for each treatment. (See Figure 1 in Appendix).
At the end of forty-eight hours, the total number of alive and dead SWD were counted. Spotted wing
Drosophila from the in-house colony were used for this experiment. The in-house colony at LERGR&EC has
been in existence for five years. Table 1 in the Appendix lists mean percent survival of larvae for each spray
treatment. Means followed by the same letter within columns are not significantly different. Results in red are
significantly different than the control. Table 2 shows the high and low temperatures for the days tested and
the rainfall amounts. The temperatures of the days between tests were also recorded to ensure no
exceptionally high or low temperatures occurred during the non-testing days.
The results from year one of this experiment indicated that the tested, commonly used insecticides showed
very good efficacy on Day 1 (except Entrust in the August 15th experiment). On Day 3, all insecticides tested
showed above a 50% mortality rate in the August 15th experiment. For the other three test dates, only Exirel
and Leverage 360 were effective (50% mortality). After Day 3, and in all experiments except the August 15th
experiment, only Exirel and Leverage 360 showed efficacy. Leverage 360 was effective for a minimum of 6
days. In the September 12th experiment Leverage 360 was effective beyond October 5th which is twenty-four
days past the original spray.
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Jody Timer

PROJECT TITLE:

Analysis of invasive insect pests in the Lake Erie region to characterize abundance
and seasonal emergence patterns

AWARD:

$4,854

YEAR OF AWARD:
2017-2018
EXECUTIVE SUMMARY:
Throughout the growing seasons of 2017 and 2018 researchers from the Lake Erie Regional Grape Research
and Extension Center conducted a census of invasive insect species in the Lake Erie region. It is the opinion of
the WMRB that the research team met their intended goal. It is important to fully understand the quantity and
location of invasive species. Farmers and growers can use this information to adjust their insect protection
strategy accordingly in the future.
LIST OF DELIVERABLES:
1. Final Report – February 2019
2. Presentation at the WMRB symposium – March 2018
3. Presentation at the Mid-Atlantic Fruit and Vegetable Convention – July 2018
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SUMMARY REPORT:
Summary of Work
Researchers performed trapping of potentially invasive insects throughout the Lake Erie Region. The traps
were placed in areas where infestation is most likely to occur. Traps were baited with pheromones specific to
the insect pests to be trapped. Malaise and lack-light traps were also employed as they are “catch all” devices
that all for discovery of non-target species of invasive insects. The officious traps were used for the following
invasive species: Spotted Wing Drosophila (SWD), European Grapevine Moth, African Fig Fly, and the Brown
Marmorated Stink Bug (BMSB). Pheromone, black-light, and malaise traps were checked three times weekly to
accurately track insects with short phenology. Weekly visual inspections, vine shaking, and net sweeping were
also employed on representative farms in the lake plain and escarpment areas. Sampling took place in
habitually populous areas and in areas where insects were traditionally first observed.
Spotted Wing Drosophila – Trapping for the SWD first began in 2012 and continued until 2018. The total
number of trapped insects rose steadily until 2018 which is when the first decline was observed. SWD have
been a problem for grape growers in the Pennsylvania since discovered in 2010. Grapes are their primary late
season host. They cause extensive damage by infesting unripe fruit with their serrated ovipositor, although
they prefer already damaged fruit. Studies have indicated that fruit flies are essential to the development of
sour rot and that they carry yeasts that are detrimental to wine. The early and late captures of these insects
show that they over-winter in the area and that at least six generations have occurred by version in each of
the six years observations. The data set has aligned with a degree day model developed at Oregon State
University which can predict the emergence of and peak of the first generation of SWD.
African Fig Fly – The African Fig Fly is a species of drosophila that was first found in the Lake Erie Growing
region in 2012. While it does not have a serrated ovipositor like the SWD it does considerable damage to fruits
as it breeds on fallen fruit and fruit in on the vine or tree. It can introduce candida yeast which acts to speed
breakdown of fruit and can be detrimental to wine fermentations. Analysis of the traps showed that, while
present in the area, these insects do not overwinter. Populations have remained stable from year to year.
Grapes are also not their primary host. Very few of them where found on the traps in and near vineyards. It is
the conclusion of the researchers that this is not a high priority invasive insect.
Brown Marmorated Stink Bug (BMSB) – First found in the US in 1998, it was not considered a major pest to
grapes and other crops until 2010. BMSB were not found in the Lake Erie Region until 2012. The numbers have
been increasing during each year’s analysis but have not been observed in large numbers in the vineyard
setting. Crushing BMSB on fruit/grapes during wine grape processing can cause wine taint in white wine
varieties. BMSB can also create holes in fruit and leaves but they have been observed to heal prior to version.
The trapping revealed relatively few BMSB in the vineyard setting, although minor damage was observed in
two vineyards. It is the conclusion of the researchers that the BMSB are not a major pest for grape varieties in
Lake Erie at this time.
European grape berry moth and Grape root borer – Trapped for in three vineyard settings and none were
observed. The grape root borer has been observed in surrounding areas and in Canada and therefore has the
potential to become a major pest in the future.
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Japanese Beetle and Multi-colored Asian Lady Beetle (MALB)
Japanese Beetle - The first emergence of the Japanese Beetle was in early July in both 2017 and 2018.
Japanese Beetles can damage the grape canopy. The damage observed in the area during these years was not
more than normal and thus the researchers concluded that Japanese Beetles should not be sprayed for on
Concord crops but should be sprayed for on wine grapes and young vines.
MALB – Only a problem in very high numbers close to harvest the MALB as they can impart a “taint” to wine at
relatively low numbers. MALB was not observed in 2017 but was seen in 2018. The researchers recommend
scouting the vineyard prior to harvesting to assess the potential for taint.
Spotted Lantern Fly (SLF) – Grapes are a preferred host to SLF and they can cause extensive damage. SLF have
not been observed in the traps or by growers in the area. Researchers placed sticky bands around the Tree of
Heaven or Ailanthus Tree and did not observe adults, nymphs, or egg masses. While none where observed the
need for further vigilance is paramount as the possible damage could be devastating. So far SLF have been
observed in PA, VA, NJ, MD, and NY.
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