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CONFERENCE AGENDA
99th Cumberland — Shenandoah Fruit Workers Conference
November 30 & December 1, 2023
Holiday Inn Winchester SE-Historic Gateway

Winchester, Virginia

Thursday, November 30:

8:00 — 9:00 am: Registration

9:00 — 9:10 am: Call to Order

9:10 — 10:10 am: Call of the States
10:10 — 10:30 am: Call of the Industry
10:30 — 10:45 am: Discussion & Break
10:45 — 12:00 am: Plenary Session

Alexandra Roberts, Director of Culture & Compliance, Rice Fruit Company
“Stepping Out of the Field into the Packinghouse”
What fruit researchers need to know outside the field for fruit destined for packinghouses.

Keith Pitts, ProFarm Group
“Gaining EPA Registrations and Revising Registrations, and a USDA Project Named “Climate
Smart Ag / IPM Valuation ™.

Followed by Audience Q & A

12:00 — 1:00 pm: Lunch

1:00 pm: Concurrent Sessions

Entomology (Ending 5:15 pm)

Horticulture (Ending 5:15 pm)

Plant Pathology (Ending 5:00 pm)

5:30 pm: Mixer (Light refreshments served)

Friday, December 1:
9:00 — 10:00 am: CSFWC Business Meeting (all are invited)




1:00-1:15

1:15-1:30

1:30-1:45

1:45-2:00

2:00-2:15

2:15-2:45

2:45-3:00

3:00-3:15

Concurrent Session Agenda (Thursday Afternoon)
Entomology

Field Testing Commercially Available Beauveria bassiana Biopesticides
Against Overwintering Spotted Lanternfly (Lycorma delicatula)
Jason Bielski, Douglas Pfeiffer, and Stefan Jaronski (Virginia Tech)

Predation of Spotted Lanternfly by Web-Building Spiders Associated with
Anthropogenic Structures
Cara Hodge, Cailtin Barnes, Faith Ketterman, Liam Dardick, Laura Nixon,
and Tracy Leskey (USDA ARS Appalachian Fruit Research Station)

Effects of Spotted Lanternfly Nymphal Feeding on New Jersey Grapes
Katarzyna Madanlinska and Anne L. Nielsen (Rutgers University)

Altered Trap Capture of Lepidopteran Pests with Single vs. Combination
Pheromone Lures
Kelly Mcintyre, Alejandro Del Pozo (Virginia Polytechnic Institute and
State University), Arash Rashed (lowa State University), Erin Hodgson,
and Kevin Rice (Virginia Polytechnic Institute and State University)

Controlling Increased Levels of Plum Curculio, Conotrachelus nenuphar, in
Pennsylvania Apple Orchards
Kevin Peters (Pennsylvania State University and Shippensburg
University) and David Biddinger (Pennsylvania State University)

Break & Group Discussion

Evaluating Biopesticides for Codling Moth Management in Apples
Nate Brandt, Abigail Golden, and Kevin B. Rice (Virginia Tech)

Challenges with Management of Codling Moth, Cydia pomonella, During the
2023 Season
Greg Krawczyk (PSU Entomology, FREC), Laura Mellott, Joshua Gery
(PSU, FREC), and Tyler Seutter (PSU Entomology, FREC)
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3:15-3:30

3:30-3:45

3:45-4:00

4:00-4:15

4:15-4:30

4:30-4:45

4:45-5:00

5:00-5:15

Incorporating Existing and Experimental Threshold Sprays into Mating
Disruption for Management of Key Lepidopteran Pests
Laura Nixon, Lee Carper, Taylor Lucas, John Cullum, and Tracy Leskey
(USDA-ARS Appalachian Fruit Research Station)

Seasonal Phenology of Plum Curculio using Currently Available Lures
John Cullum (USDA-ARS Appalachian Fruit Research Station), Kevin
Peters (Penn State University Fruit Research & Extension Ctr.), Torri
Hancock, Laura Nixon (USDA-ARS Appalachian Fruit Research Station),
David Biddinger (Penn State University), and Tracy Leskey (USDA-ARS
Appalachian Fruit Research Station)

The Spotted Lanternfly Five-Year Plan: From First Detection to Crop
Invasion
Caitlin Barnes, Laura Nixon, John Cullum, and Tracy Leskey (USDA-ARS
Appalachian Fruit Research Station)

Evaluation of Lepidopteran Lure Easily Obtainable by Consumer
Stakeholders
Tracy Leskey, Laura Nixon, Torri Hancock, John Cullum, and Lee Carper
(USDA-ARS Appalachian Fruit Research Station)

Updates on Plum Curculio in the Mid-Atlantic
Anne Nielsen (Rutgers University), Tracy Leskey (USDA ARS), Chris
Bergh (Virginia Tech), Robert McDougall (Rutgers University), and Brett
Blaauw (University of Georgia)

Validation of a F1 BMSB Adult Emergence Model
Emily Ogburn and Jim Walgenbach (North Carolina University)

A Review of Spotted Lanternfly Impacts on Different Hosts
Douglas Pfeiffer (Virginia Tech)

Student Presentation Winner Announcement and Award Ceremony
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1:00-1:15

1:15-1:30

1:30-1:45

1:45-2:00

2:00-2:15

2:15-2:45

2:45-3:00

3:00-3:15

Horticulture

Building a Wine Grape Participatory Breeding Program in the Mid-Atlantic,
USA
Surya Sapkota (USDA ARS)

Effects of Postharvest UV Treatment on Honeycrisp Apple Skin Red
Coloration Under Different Storage Temperatures
Xueying Jiang, Yixin Cai (University of Maryland), Rohan Tikekar
(University of Maryland), and Joseph Sullivan (University of Maryland)

Effects of Pre-Harvest aminoethoxyvinylglycine (AVG) and
methocyclopropane (1-MCP) on Honeycrisp Apples Grown in the Mid-
Atlantic
Emily Johnson, Chloe Hinson, Md Shipon Miah, and Macarena Farcuh
(University of Maryland)

Investigating the Physiological and Molecular Aspects of Frost Tolerance in

Apple (Malus x domestica Borkh.) Trees Across Different Rootstocks
Amolpreet Kaur Saini, Khalil Jahed (Virginia Tech), Deisiany Ferreira
Neres (Alson H. Smith Jr. Agricultural Research and Extension Center,
Virginia Tech), Clay Wright, and Sherif M. Sherif (Virginia Tech)

Striking a Balance: Fruit Coloration vs. Pre-Harvest Drop in Apple
Mohammad Tipu, Khalil Jahed, and Sherif M. Sherif (Alson H. Smith Jr.
Agricultural Research and Extension Center, Virginia Tech)

Break & Group Discussion

Effect of Eight Rootstocks on Growth and Productivity of Cresthaven Peach
in Pennsylvania
Jim Schupp and Melanie Schupp (Penn State Fruit Research and
Extension Center)

Growth and productivity of Gala Apple Trees on Geneva Rootstocks
Jim Schupp, Melanie Schupp (Penn State Fruit Research and Extension
Center), and Gennaro Fazio (USDA-ARS Geneva)

12



3:15-3:30

3:30-3:45

3:45-4:00

4:00-4:15

4:15-4:30

4:30-4:45

4:45-5:00

5:00-5:15

Winter Injury in the 2019 NC-140 Gala Planting in Pennsylvania, December
2022
Jim Schupp and Melanie Schupp (Penn State Fruit Research and
Extension Center)

Principles of Contour Lines Agroforestry
Thomas Leonard and Sean Dixon-Sullivan (Contour Lines)

Boosting Honeycrisp Apple Quality: Reflective Groundcovers and Ethylene
Management
Md Shipon Miah, Chloe Hinson (University of Maryland), James Schupp
(Fruit Research and Extension Center, Pennsylvania University), and
Macarena Farcuh (University of Maryland)

Apple Thinning with Metamitron in the Southeastern USA
James Larson, Thomas Kon, and Chris Clavet (North Carolina State
University)

Characterizing the Effects and Interactions of Water Stress and Rootstock

on Physiological Responses and Ambrosia Beetle Colonization of Apple
Melissa Mufioz, Thomas Kon (North Carolina State University), and
Chris Ranger (USDA-Agricultural Research Service)

Prohexadione Calcium Does Not Affect Thinning Efficacy of 1-
Aminocyclopropane-1-Carboxylic Acid in ‘Golden Delicious’
Tom Kon, Annie Vogel, Jimmy Larson, and Chris Clavet (North Carolina
State University)

Integrated Precision Agriculture Technologies for Fruit Crop Production

Long He (Pennsylvania State University)

Student Presentation Winner Announcement and Award Ceremony
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1:00-1:15

1:15-1:30

1:30-1:45

1:45-2:00

2:00-2:15

2:15-2:45

2:45-3:00

3:00-3:15

Plant Pathology

Management of Peach Bacterial Spot: Integration of Biorational Bactericides
and Cultivar Resistance
Norman Lalancette and Lorna Blaus (Rutgers University)

Exploring New Options for Apple Bloosm Blight Management
Srdjan Acimovic, Matheus Borba (Alson H. Smith Jr. Agricultural
Research and Extension Center, Virginia Tech), Bryan Berger (University
of Virginia), and Achala KC (Oregon State University)

Expanding Fungicide Options for Apple Bitter Rot Management
Matheus Borba, Emmanuel Sempeles, Julie Wong, Vivien Wong, and
Srdjan Acimovic (Alson H. Smith Jr. Agricultural Research and Extension
Center, Virginia Tech)

Systematic Monitoring of Fungicide Resistance in Multiple Postharvest
Apple Pathogens in the Mid-Atlantic Area
Johanny Castro, Nicati Robidoux, Jordyn Hartsock (Fruit Research and
Extension Center, Penn State University), Wayne M. Jurick 1l (USDA-
ARS, Food Quality Laboratory), and Kari Peter (Fruit Research and
Extension Center, Penn State University)

Development and Validation of Ripe Rot Models in Maryland Vineyards
Shannon Rotella, Scott Cosseboom, and Mengjun Hu (Department of
Plant Science and Landscape Architecture, University of Maryland)

Break & Group Discussion

Cedar Apple Rust Management with Ipflufenoquin-Pyrimethanil Premix
Emmanuel Sempeles and Srdjan Acimovic (Alson H. Smith Jr.
Agricultural Research and Extension Center, Virginia Tech)

Neonectria ditissima an Emerging Problem on Cider Apple Cultivars

Matheus Borba, Emmanuel Sempeles, Diana McHenry (Alson H. Smith Jr.

Agricultural Research and Extension Center, Virginia Tech), Christopher
Gottschalk (USDA ARS, Appalachian Fruit Research Station), and Srdjan
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3:15-3:30

3:30-3:45

3:45-4:00

4:00-4:15

4:15-4:30

4:30-4:45

4:45-5:00

Acimovic (Alson H. Smith Jr. Agricultural Research and Extension
Center, Virginia Tech)

New v-ddPCR for Live Erwinia amylovora Cell Detection and Quantification
Reveals VBNC Cells in Fire Blight Cankers
Srdjan Acimovic, Bidhan Dhar (Alson H. Smith Jr. Agricultural Research
and Extension Center, Virginia Tech), and Ricardo Delgado Santander
(Washington State Univerity)

Streptomyces sp. Isolated from European Pears Provides Broad-Range
Biocontrol Activity Against Fruit Rot Pathogens of Apples and Pears
John S. Bennett (USDA-ARS Appalachian Fruit Research Service, Penn
State University), Breyn Evans, Caitlin Barnes, and Tamara D. Collum
(USDA-ARS Appalachian Fruit Research Service)

Non-Saccharomycetous Yeasts as Biocontrol Agents of Brown and Ripe Rot
Causing Pathogens of Wine Grape
Blaise Jumbam and Mengjun Hu (University of Maryland)

Fruit Pathology in the Cumberland-Shenandoah Region — A Look Back
Through the Past Century of CSFWC Reports
Phillip Martin (LAB Services INC)

Evaluating New Programs for Management of Apple Shoot Blight and Fire
Blight Cankers
Matheus Borba, Emmanuel Sempeles, Julie Wong, Vivien Wong, and
Srdjan Acimovic (Alson H. Smith Jr. Agricultural Research and Extension
Center, Virginia Tech)

Updates on Shoot Blight and Fire Blight Cankers Management Options on
Pear
Matheus Borba, Emmanuel Sempeles, Julie Wong, Vivien Wong (Alson
H. Smith Jr. Agricultural Research and Extension Center, Virginia Tech),
Christopher Meredith (Cornell University), Bidhan Dhar, and Srdjan
Acimovic (Alson H. Smith Jr. Agricultural Research and Extension
Center, Virginia Tech)

Student Presentation Winner Announcement and Award Ceremony
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CSFWC Inc. Business Meeting Minutes, December 3, 2023

Compiled and respectfully submitted by Srdjan Acimovic, CSFWC Inc. Secretary/Treasurer

Mengjun Hu called the meeting to order at 9 AM for the Business Meeting of the 99th Cumberland-
Shenandoah Fruit Workers Conference held on 12/3/2022, 9 AM.

Administration:

Mengjun Hu, current President of the CSFWC Inc. confirms that that quorum of more than 10% of the
membership has been fulfilled as per bylaws (~100 — 120 members). The approval of the minutes from
2022 CSFW Inc. Business Meeting shared with the membership via e-mail were put to motion for by one
of the members. Another member seconded. Voting was conducted and all members voted in favor of
approval of the minutes. There was no discussion of the minutes. Attendance report for the current
meeting given by Secretary Treasurer and was conducted inside the financial report for the 98™
Cumberland-Shenandoah Fruit Workers Conference. First, the In-Memoriam slide honored Ross Earl
Byers (1941-2023), a former professor and Director of the Fruit Agricultural Research and Extension
Center in Winchester. To celebrate his life, a brief summary of his obituary was read to the attendees,
followed by a minute of silence in his memory. There were 100 members registered that attended the
current CSFWC 99" meeting, which was close to 98 registrants for the last meeting held in 2022.

Secretary Treasurer respectfully presented and submitted the CSFWSC Inc. financial report stating 98
attendees present at the previous CSFWC 98" meeting in 2022 and the breakdown of member
registrations and sponsorships accrued, with some late registrations shown, generating an income of
$10,200 for registrations and 1,500 for sponsorships. Then the actual costs of the meeting in 2022 (total
of $5,132.59) were given based on the physical receipts from this meeting. Each category of the meeting
costs incurred was presented as in the PowerPoint presentation. Other Expenses (deposit for 2023
meeting, attorney costs, VA State Corporation registration, purchased 1099 NEC 1096 Tax forms,
Executive director honorarium, postage costs, and PayPal fees) were all broken down and presented,
summing in the total of $4,310.56. The remaining balance after costs were subtracted from income was
$2,256.85. The current balance on PayPal account at the moment of the report given was $35,989.90.
The cost per person for the meeting in 2022 was $42.17 and that countered the income per person in
2022 of $119.38. The historic record of attendance for the last 26 years was shown as a histogram and
discussed showing we were close to the average of attendance for the last 10 years. The breakdown of
the submitted talks was shown for 2023 CSFWC 99" meeting as a histogram: 14 Horticulture, 13 Plant
Pathology, 14 Entomology which was lower than usual but better than in 2022.

Ann Nielsen asked for the costs for students awards, which was implemented for the first time in 2023.
Secretary/Treasurer explained that this report is for the CSFWC 98™ meeting fiscal year 2022, hence the
student awards cost was not shown but will be shown at the CSFWC 100" meeting in 2024 for the
financial report of the CSFWC 99" meeting i.e. fiscal year 2023. Dan Donahue asked what the 1st place
winner check amount and Secretary/Treasurer has reported the $300 for the winner in each discipline
(total of $900 for all three winners). A refresher of the new policy for using CSFWC Inc funds for the
welcome dinner for the plenary speakers and their travel/laccommodation expenses (2 speakers, plus 2
Executive Board members) was stated by the Secretary/Treasurer as an additional cost implemented as
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of 2023 and approved by the membership in 2022 business meeting. If the invited plenary speakers
refuse payment of their guest welcome dinner and the offered travel costs due to being USDA
employees, we still offer it and funds are then not used. Mengjun Hu, the president, made a motion to
approve the Secretary Treasurer’s report, once of the members seconded it and the financial report was
approved.

Old business:

It was discussed on digitization of the Proceedings from the last 100 years for being available next year
for the 100" Gala jubilee CSFWC meeting in 2024. Phillip Martin was invited to give an update. Phillip
stated that from Fruit Research Extension center and also some copies from Srdjan were obtained, we
have all the old proceedings from the Cumberland Shenandoah Fruit Workers Conference from the very
1st, 1925 up to 1990s and these were digitized. Penn State Library offered to be digitized them. Phillip
proposed to donate them to Penn State Library so they could scan them, digitize them, make them
freely available to the public. However, Penn State just has this legal document, Phillip actually didn't
have a copy here, but it basically says that we give them the right to digitize it and distribute it. And we
don't hold that Penn State is not liable for what we give them. It's a free, clear, irrevocable right for
them to digitize and distribute. And at the last business meeting, it was thought we should contact an
intellectual property attorney just to see if there's any red flags here. Phillip did. There was lan Tiddley
from Virginia, who's actually an alumnus of Penn State. He offered his services for free, and he said that
the only real liability is if that there would be somebody in the past who gets really upset that we're
digitizing these proceedings. They could always try and sue you. lan didn't think they'd have, real good
grounds for that. But he can't guarantee that that would never happen. There's nothing in the wording
of the agreement that states if the Penn State will take on full liability of any of that. Which they
wouldn't, they just want to digitize it and make it available. Phillip conveyed thought the risk of that
happening is pretty low. These were proceedings that were made available to the membership in the
past. They were putin the libraries of the institutions that are represented here in digital form. They
were available to the public all along. They just were in the paper form before. The CSFWC executive
committee is asked to sign this paper saying that they agreed to give Penn State the right to digitize and
freely distribute these proceedings. It was thought best that this should go through a motion of the
Cumberland Shenandoah membership. This is needed so that it's not just a current President’s decision
or the executive committee members.

Steve Bogash incoming president for the 100" CSFWC meeting in 2024 stated that we are now waiting
on that motion now. Phillip confirmed and said that the signature from the president is also nheeded.
Steve Bogash incoming president for the 100" CSFWC meeting in 2024 stated that we move forward
with this process and that the membership has been talking about this for a while. He stated it's time to
get this done. He raised one question that he knows that we're doing digitization for all the past
proceedings but did the language of the agreement also take care of future proceedings as we mode
forward, like this year's proceedings and next year's, does the language automatically include that we
can just keep submitting and they'll keep up? Phillip said it did not, it was just for those ones that they're
scanning and that these scanned will be posted on CSFWC website. There's nothing forward looking
Phillip stated it's all, it's all about the past paper copies that we would donate and then Penn State
would scan it and that's the limits of the agreement. The 2020 CSFWC proceedings, were never posted
and are the only missing Phillip stated. It was discussed that previous President in 2020 CSFW meeting,
Dean Polk, from Rutgers was responsible for compiling these proceedings. It was found that multiple
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attempts to communicate this were done and we have never received the proceedings. It was discusses
that one time we actually had him also on the executive board meeting on Zoom and it was not clear
but Srdjan could not remember whether he agreed to do it but eventually we still didn't get them from
him. Phillip said that he maybe eventually he could at least send all them to someone else and Phillip
himself could even try to compile 2020 Proceedings. Daniel Donahue, past president, stated that in his
experience is, if we want to do it, we go back and ask the authors and ask to resend the abstracts again
to Phillip now. That's the only option because, Srdjan stated as Dean actually had an accident by tornado
damaging his house and Dean has often cited that as the problem. Compiling the 2020 proceeding
would be a separate from the scanning and digitizing the proceedings.

Mengjun Hu posed a follow up questions on that. He asked to clarify, to sign the form, to move forward
with the digitization of the proceeding, the president and the Secretary Treasurer have to sign.
Members confirmed that this is true, they both have to sign. Mengjun stated that we had a discussion
via e-mails he was reading at the moment about who's going to take the risk if somebody sues the
CSFWCS committee. We then followed up with the attorney, and Mengjun was reading the email, that
says the short answer by the attorney is that the officers are not acting in a personal capacity, but
instead are acting as the officers of the organization which is very important. And the Penn State form
does say that the signatures show the officers are signing as officers of the organization. Thus, they're
not personally responsible. Phillip confirmed and stated that that reminded him that the problem would
be that if somebody in the past plagiarized information from someone else and that someone else
would be upset with us digitizing the proceedings, and come back through to sue us, which, again the
risk is low.

Phillip also said it's different if we were, if we were making money off of the digitized copies. In that case
Phillip thought we would have the lawyers involved as we're donating this to Penn State. Since there’s
no money involved, he couldn't imagine that anybody would sue us. Mengjun was reading e-mails and
the question that was raised in the e-mails is whether the organization had an officer and the director
liability insurance. Mengjun said he didn't know where we stand with that as organization. Srdjan stated
that we don't have insurance. Mengjun asked if that's the case, can we sign this agreement document
legally? The question he raised, is whether the organization has officer and the director liability, given
that officers are signing as officers of the organization, and the organization needs to have the liability
insurance. The lawyer said to Phillip that the thought that insurance is something we might need to have
coming forward if we are worried about these types of cases in the future. Srdjan Acimovic asked, if,
Mengjun’s concern was that, hypothetically, if somebody took and used any of the information from the
proceedings to do something in his orchard and that didn't turn out well, then that would be the need
for insurance to protect against the liability? Steve Bogash stated that he thought it was more about
intellectual property not about the case on use of the information. This, he said, means if somebody just
really did not like the fact that something had been possibly plagiarized or misused from these digitized
Proceedings . That, Bogash continued, seemed to him to be incredibly low risk. Phillip stated again that
these proceedings were already published for the public. Phillip stated if this signing request goes
through a motion of members, then it's not an act and ill of only officers but we are acting as a CSFWC
society. He continued that the executive committee of CSFWC society are simply doing what the
members have chosen and voted in favor to do.

Bogash stated that he followed all the discussions with Philip going back to the beginning of this
initiative and request, and that his (Bogash’s) motion still stands to move the meeting forward. James
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Schupp, a member, stated that he would offer a friendly amendment that we expand this to include
future proceedings as well, and then we wouldn’t have to have this conversation again in the future.
One other female members stated that she is good with that amendment. Mengjun asked can he geta
second? Ann Nielsen gave the second tot eh original motion from Bogash. The motion for digitizing
proceedings was accepted by the members present at the Business meeting. Phillip was thanked by one
of the members for his his tenacity as it lasted three years.

Mengjun moved on to the next item on the agenda, a recap on the membership opinion on the allowing
or not allowing grower attendance and allowing any discussion.

Before that Bogash made a comment that it looked yesterday like the pathology presentation session
had a lot of space in their session room, and it looked like entomology was too crowded with attendees.
He stated that we have a problem with the facility space because we're probably at the limit of this
facility. If we were to get another 10 or 15 people attending, it would become a real problem. He stated
that we need to be more careful with how we allot the rooms and we should have some kind of
rotational rule, and since he is the president elect, that's going to be his task in the future. Acimovic
stated that in the Pathology session of the meeting, that the room was were actually full at the
beginning of the session, and there maybe were one - two tables actually empty. He continued that the
attendance later on tapered off. Ann Nielsen stated that the entomology session had people standing.

Acimovic stated that this situation on standing also happened to pathology session in CSFWC meeting in
2022. Acimovic stated that the pathology session in 2022 was in the second smaller room, and asked for
the members to have a little bit longer memory than just the current meeting. Brent Short raised the
guestion whether we want to continue with this venue for future conferences. Nielsen and Bogash said
that we need more space. If pathology was maxed out and entomology was maxed out, and Donahue
also stated that the horticulture session was pretty full as well. Nielsen said there's 100 attendees, and
with three sessions, it is 33 people. Acimovic stated that it was decided on the previous planning
meeting for a specific room layout option. He stated that we can reduce the number of tables and put
more chairs. He continued that this was a second option so that we can maybe keep being in the same
venue (Holiday Inn Winchester SE-Historic Gateway Hotel). Based on some of the previous years that we
had, we decided not to go with the hybrid approach where you would have three rows of tables and
chairs together, and then the remaining back of the room would be just chairs. So, Acimovic continued,
that was one way to solve the same issue in rooms (to have more chairs instead of tables).

Bogash said if the meeting continues to grow and that we're on a short trend right now, then probably
the best thing to do is to stay with the current venue. He continued that, if the numbers demonstrate
that we need to be hybrid for the coming year, see how that works, and then revisit the facility thing,
because we're always going to have to be revisiting that. Acimovic confirmed that we if had 100
attendees register next year, Acimovic would probably split the room with maybe four rows or three
rows of table and chairs, and then remaining back part of the room is just chairs. He said that this would
potentially be the best option because we did have in the past 120 people which was making it feel very
packed. Neilsen said that the facility needs to be able to make that transition of room layout for us.
Brent Short stated that we, the officers, talked to the venue organizers and asked for this transition to
be during the opening session. Maybe it was his fault that he did not communicate more to them to
actually do this what we discussed with them — to pull the tables out and put chairs in.
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Nielsen said that we could set up each room differently - the one with tables and then the other one is
just set up automatically with chairs. But that in the past the venue organizers had to flip everything
around, too. Brent Short stated that they were supposed to come in and do that. Yes, Acimovic
confirmed. Nielsen said that he way the screen was positioned was opposite from years past. Acimovic
stated what Brent and him have witnessed in the last three years is that the management changes every
year. Acimovic continued that he thought the three managers they talked to, they're struggling to find
not technical support. We only had one person at the conference yesterday who was trying to close the
harmonics wall. In the past, he remember the had five or six people helping do this. He thought that the
venue was struggling with hiring, and also the upper management of Holiday Inn Winchester SE-Historic
Gateway Hotel is at the venue only from nine till five, so we had not had an option to communicate with
them. Acimovic stated that he could have called on the cell phone maybe to ask and Brent Short said he
did call the manager and the venue manager didn't respond to him. It seems that the manager has only
been there for two weeks or three weeks.

Nielsen stated that maybe we should look at other venues as an option before we sign a Contract for
next year. This will be Steve’s duty. Question was asked by the member on are there other venues in the
area that have more or have at least the same capacity? He stated that we moved to this because this
was the largest venue in the area.

Acimovic said he would have to check that by visiting several hotels at Rotherford Crossing, there's
another venue there. Acimovic stated that Brent and him can do that. Brent Shrot stated that something
that we can do is if we decide, at this meeting, that we don'timmediately go and drop a deposit off, is
that Srdjan and | can do a little research and see what else is available, because if everybody prefers
having the room with a table, so you can set down your drink or you can have your laptop or whatever,
as opposed to having a few folks get a table and the rest of you are relegated to chair only, then maybe
we can find a place that has that space but still fits within our budget. If not, then we may need to say,
this one is the biggest, and we're going to have to pull tables.

He suggested we could just decide that for now, we won't immediately give a deposit to Holiday Inn
Winchester SE-Historic Gateway Hotel or we do it and they'll refund it to us, and we just go ahead and
do a little search. Acimovic confirmed we can do this and that the usual practice was, after we pay the
bill, which is going to happen today, we would pay the deposit as well. Srdjan stated that he has not
gone to check other venues here, probably because we discussed it before and we didn't find anything
bigger.

Mengjun asked to discuss the grower attendance. He asked are we going to open up to maybe have
them attend. Acimovic responded that this was discussed last year and repeated that it was asked then
whether there was a policy or not the policy on this? He asked is there like a general perception of
membership, whether we should or should not allow the growers to attend this meeting? The reason
behind this question was that the presentations that we give are maybe one year of research and not
complete, and then you could create a problem thinking that you're recommending something not
tested well enough. This discussion was also attended by Bill McIntosh. He's a grower, but also a crop
consultant. We have had Chester Allen, Mark Shannon attend this meeting. Keith Yoder last year
reminded us that there was never a specific verbiage that stated that growers are not allowed to come.
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Nielsen stated that she felt like if they want to come and get the information, then they should be
allowed to come and get the information. Mengjun said that if we all want to open it up, certainly we
need a bigger venue.

Bogas stated that it doesn't seem to him that there's a whole lot of growers that are demanding to get
into the meeting. So, he suggested that we table this issue for now, unless it actually becomes a real
issue in the future. Mengjun asked do | have a second? Nielsen seconded to delay i.e. table this decision.

Mengjun aske does he need to also make a motion to maybe have Srdjan Acimovic or someone from the
executive board to visit and check other venues for the next meeting. Brent short stated that he would
first check with the Holiday Inn Winchester SE-Historic Gateway Hotel can we put the deposit down and
ask them for a date when they can refund it. At least reserve where we are. Then we can just do a little
bit of scouting in the area and see what else is available. And if Holiday Inn Winchester SE-Historic
Gateway Hotel the only what is available, then we just adjust how the rooms are laid out.

Srdjan Acimovic said he is a bit hesitant to move from here because we can never predict the
attendance, and that is always a concern for us. He said that members can see that it varies anywhere
from 60 to 120. So, it's quite a big standard error. Brent Short observed that a lot of the high numbers
was actually the virtual meetings which were highly attended in the past. Exactly. If we go back, it was
quite a few years ago when it was 90 or 95. Nielsen stated since as long as she has attended around 85
was the lowest.

Acimovic stated he would suggest we just play it by ear. If we get about 100 people, we make a hybrid a
room layout with the chairs in the back, tables in the front. And then if we are about 120, then we
increase the number of chairs. Donahue stated that on the registration form you could have checkboxes
indicating your primary subject matter interest. This way you get an idea of entomology, pathology,
horticulture attendees. Nielsen stated that this would be helpful for those to select judges for student
competition. Acimovic stated we should have attendees clustered into three group so we know how
much people we have.

Mengjun stated to move on to our next item. He reported the number of presentations that we had this
year was about 40 in total. So, one question raised was that whether we need to consider should we
continue to have this meeting in two days or how to increase the number of presentations? One
member, Doug Pfeiffer, stated that he thought that it would be mistake to shorten it to one day. This is
just one year since there were a low number of presentations. The discussion on the number of
presentations continued. Tom Kon stated that it looked like if Srdjan Acimovic’s program in pathology
Session had not carried about half of the presentations there wouldn't have been much of a pathology
section. Doug Pfeiffer stated that if we make it a single day meeting, the attendance will start to go
down, people start to spiral. Brent short stated that essentially it is a single day meeting at this point
because the only thing going on today is business meeting we have now.

One member asked how much are we still recovering from COVID too? Acimovic stated that, yes, he
thought we are still recovering. Covid did a lot of damage to everybody and one members stated that he
was sure it damaged meetings considerably. Acimovic stated that we need to go slowly to recuperate,
but he thought the low number of presentations is the side effect of the COVID. Nielsen thought she
thought it's a reflection of low number of funded grants, too which is a self-correcting thing. Kathleen
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Leahy, stated we've also had a lot of retirements and a lot of new hires. Within another year, we might
start to see a lot of those people attending.

Nielsen stated that the number of talks is also dependent on how funding is received. She knows in
entomology, they are at the tail end of our major stinkbug grants, these are all done. There's a big focus
on spotted lanternfly. So, she said, until we get other grants that bring in the students and the postdocs
to fill in those gaps, you know, we’ll have to wait. Tracy Leskey's lab had half the talks this year.

Donahue said they have new pathologist in the Hudson Valley. He is expecting talks form him. The new
entomologist from there is here too. Some member stated there's like three new entomologists in the
region that could be attending.

Phillip stated that to help diagnostics we there would be a value of just having kind of an open
discussion at the meeting like a “bring your problem thing” to us to discuss it by putting up a picture on
a slide and have a few minutes discussion. He asked has anybody else seen this type of a session at the
meeting? Acimovic stated he attended the northeastern division of APS meeting, where he attended
this kind of similar session. It was similar to call of the states, but it would be called a diagnostic bowl,
where the attendees would be all the extension people who would come in and just show pictures.
Acimovic stated that he loved that format.

He stated that the similar session would also take place at the Northeastern three fruit IPM workshop in
Burlington, Vermont every year, and then after presenting pictures we open it for discussion. So, if we're
looking at that as the solution to increased number of presentations, that would be a good option.
Phillip said he thought this would be valuable, and it would be more instead of a presentation. It would
be more like an open discussion.

Bogash stated that he liked the idea of that. The problem he had was that that seemed like an artificial
way to build out the second day. He said if we can build out this second day so that we're here till noon,
and we do something like that among the main goal of the second day, he is all in favor of that. But he
would not so just this diagnostic session to create a second day. He said that the attendance was about
100 people. And a lot of folks aren't going to stay around for just this session. He offered to do this
session in 2024 if we had a half a day or presentations and we could do this diagnostic session in
addition.

Mengjun stated that perhaps another possibility is that we start the first day in the afternoon instead of
in the morning. So that would give folks some time. To arrive in the first day. Because some folks had to
arrive the day before the meeting because we start the first day early in the morning. Nielsen said we
could start the meeting after lunch with the plenary session and the call of the states and then on the
second day, technical sessions. Mengjun thought it would keep more people around for the second day.
Neilsen stated most of us are here for two nights. But if we didn't have a business meeting today,
probably would have gone back last night. Some members had a long drive and it was discussed how
that would affect them. So, if there was a meeting that started at noon, they’d still need to come the
night before just because of the drive.

Jim Schupp stated that the duration of the meeting is going to be highly dependent on the number of
submissions. He was very encouraged in the horticulture session to see the numbers of graduate
students and postdocs making presentations, particularly in light of the fact that he sees a lot of, at least
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in academia, consolidation. PSU, his institution a few years ago had four PhD pomologists, and now they
have one. As of January, 1 they'll have one. He was hoping that this stabilizes and that they refill his
position. But he doesn't see a lot of growth, at least within academia, for additional applied scientists
that are going to want to come to Winchester and talk to all of us. So he would think that this
presentation number and number of days for a conference would be kind of a self-correcting problem.
And it kind of talks back to the question about the size of the meeting rooms and everything else. He
would encourage us to continue with the student competitions. This is a great place for a new PhD
candidate to come and do their first talk in front of, shall we say, a friendly audience. This is a great
meeting. It fulfills very valuable purpose. But he thought the | think number of days for a conference will
be a self-correcting problem as we move forward. Unless there's a whole bunch more students in the
pipeline we do not see now.

Brent Short said he thought the issue is that we could maintain our current design, but two years in a
row the only thing on day two is the business meeting. We need, like a plan B. It's in place he said. We
see this coming. That people aren't here just for the business meeting, so we should have this other
cycle that we can switch to if we need. Nielsen said if we can divide it up so that we have, as our plan to
have the meeting start later in the afternoon on Thursday with continuing on Friday, it is two half day
meeting. That gives us the flexibility to extend it to a full day on Wednesday, Thursday, whatever day
that is. If we need to. We'd have to probably add lunch. Acimovic stated that's going to increase the
costs. The discussion continued. Pfeiffer reminded that if we cut down to one night, does that affect the
pricing of the rooms? So far it hasn't, Brent Short said. They've never said anything to us about increase;
they've given us the same room rate each year. They, cut us the deal. They were going to raise the rate
and then they just agreed to keep the rate for us, which was $99. The room rate is good. So they,
they've been holding that for us.

Megan, the manager, even told us if going forward, the costs become an issue, they will work with us on
good price. So, he did not see them starting to increase price just because we decided to do something
different.

Jim Schupp asked what if we had a shorter scientific session on Thursday and put our business meeting
at the end of Thursday and then have all three disciplines finish up with a morning Science sessions? It is
pretty intense to have all session presentations in one single afternoon and a lot of people are saturated
by the time it is done.

Neilsen said, we could even have a student competition on the first day so that they get that done with
and they're not stressed about having to do it the next day. This would increase attendance of the
business meeting, too. Pfeiffer asked how many students were competing in the horticulture and plant
pathology sections? Mengjun said, three in plant pathology, four in the horticulture session, and five in
entomology. Someone asked what if you had the student competition being a one multidisciplinary
session? Acimovic said that's tough. We had the discussion last year at this same meeting, we decided to
go by sections because of the difficulty to judge — how is entomology talk better than the pathology talk.
Nielsen said to have them all in the main session and they can still be judged separately.

Nielsen said it would be good to all know about each other's disciplines, but we can't go to them in full.
So just extend the plenary session, Bogash asked. That would be useful for a student to have like 100
people attend his talk. All agreed. Nielsen said we should mix presentations up so it's not just like one
horticulture talks block.
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Acimovic stated that last year Sara Vilani mentioned that larger audience can be intimidating. When he
was a graduate student, he preferred smaller audience than larger. Not now. But, that's just one small
thing that we might want to consider. Nielsen said to ask the two grad students attending this business
meeting. One student said it was intimidating yesterday for him. But he said he did what he did
yesterday is because he wanted that experience. He wanted to feel that stress of it to learn how to deal
with it in a setting that is more critical. Doug Pfeiffer said he thought it's important to get used to it and
that this is similar to what is to be done in extension. So getting to a wide audience is important.

Leahy mentioned that we could have just the winner of each session give a presentation to the big
group. Nielsen said it seems like if we do student competitions, the plenary session, call the states,
depending on how many talks we have, we could either start before lunch or after lunch on Thursday,
and then we can have the regular submitted talks on Friday for each session.

Pfeiffer said it makes it hard not knowing how many talks submissions are going to be. So, it's hard to
know where we could end. Brent Short said that's our issue all the time - we don't know what's coming.
However, Doug Pfeiffer liked the of interdisciplinary student session. This would create exposure to
students to other disciplines. All agreed this is the path to go. Bogas said this is the good direction to go
and, that encouraging student participation was a real high priority.

Acimovic summarized that we will order: 1. call the states, 2. plenary speakers, 3. Lunch, 4. after lunch
student competition, and then 5. we continue the next day with regular concurrent sessions. Nielsen
said if one is worried about the time, we can always cut it down to one plenary talk. Bogash stated that
limiting the plenary session is not going to save us much. It's an hour and 15 minutes. Neilsen said if 45
minutes is taken out of the plenary session, that would equate to three student talks.

Brent Short said that this is something that we can just fluctuate i.e. adjust as needed. Brent continued
he thinks this is the way to go forward, to have students altogether on 1% day and then spill the rest of
the talks into Friday. One member asked if there's time to have some of the breakout sessions on
Thursday afternoon. Brent stated that we can adjust based on how it looks in terms of submissions of
talks and if it takes longer to finish them up on Friday. Friday's always been kind of that spillover we
have after talks on Thursday.

Acimovic confirmed that we don't have to make a motion on that plan. Steve Bogash as the president
will be laying it out and leading on the day of the meeting. Mengjun offered to ask any further questions
and stated that any of those can be addressed by the next exact committee meeting.

Acimovic asked for one small change in the written agenda for next year. Since there have been
attendees of this meeting yesterday, who they him it was not clear to them whether lunch was
provided, Acimovic suggested it would be good to make sure when the agenda is made for next year, to
state lunch is included within registration. So attendees know that that can be expected.

New Business

Mengjun introduced Steve Bogash as the next president in 2024 of the CSFWC society Inc. and offered
him to say something. He said he will do his best and that he thinks it'll be great. He appreciated the
offer to be the president. Mengjun opened the discussion on the topic that we do need another
president for 2025 meeting. Nominations for the president were open by Mengjun.
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Bogash stated that over the last couple of days, he heard some discussions that we actually had a
system for doing this - for where likely nominations would come from. And he heard that it was time for
USDA Kearneysville to pick up the president spot. Mengjun stated it's been a while since we had the
president from West Virginia, so it would be good to have somebody to take a lead from West Virginia in
taking the nomination. The person does not need to be from WV, necessarily, Mengjun said. Srdjan
Acimovic suggested Mahfuz Rahman, from WVU. He's a plant pathologist. Someone asked if there is a
nominee committee. Acimovic said, no, we have never had one. The president suggests the nomination.
Brent Short said that historically, and offered Duncan to correct him, we used to put up a list by state.
And the president position rotated through states. But that was the old system. The point he made was
that USDA had, had done it for a long time. He said there are new scientists at Kearneysville USDA
station. Tracy Leskey was a president in the past or could be asked to be president again. Someone
stated that it would not be smart to put somebody who is not aware of the history of the meeting.

Doug Pfeiffer said there is relatively new Entomologist on the main campus in West Virginia but that he
wouldn't suggest him as he is that familiar with the meeting. Discussion continued and questions arose
on does it have to be an academic professor or it can be also extension position. It was confirmed it can
be. It can be anyone — from industry to academia to extension. Acimovic nominates Kenner Love from
VCE or Mark Sutphin. We need somebody who was coming on this meeting regularly and has authority.
Acimovic suggested Mark would be a good choice.

Steve Bogash said he would like to nominate Carly Reagan. Carly would be a really good candidate for
this position. Mengjun asked we have one candidate or two candidates? Brent Short said that an
industry candidate would be against the history of the past president selections. Carly said she has open
ears and would be happy to learn from those who do know the history. Mengjun offered to vote for this
one candidate. The members voted and majority was in favor. Carly happily accepted the role of the
president in 2025.

Mengjun offered open floor for any other new business. Acimovic stated that as the secretary treasurer
for the last three years, starting in 2021 and being quite still new, he agreed to take this position from,
Chris Bergh who got him up to speed quickly. Acimovic asked you if the members were happy with the
services that the executive board member and the secretary treasurer have provided to the CSFWC
members. Since there were no objections Acimovic proposed to show the Word file of the list of the
duties that secretary treasurer conducts so that members are aware of what those tasks and
responsibilities are and how they changed from 2021 till 2023. There were about 20 - 25 of bullet points
each showing a task and Acimovic stated it was becoming quite a serious and demanding job to do be
Secretary Treasurer. He stated that the activities have its peaks throughout the year, but tasks really
peak a lot from August all the way up until April. There's a lot of stuff that his position covers.

So, taking into the account what previous Secretary/Treasurer Chris Berg did before Acimovic and the
new tasks shown today and how they increased in comparison to the past, Acimovic proposed and
justified that CSFWC members approve implementing a honorarium for the secretary treasurer the
same way how this honorarium was implemented in 2021 the for the executive director (acting position
of Brent Short). Acimovic asked that members discuss this and described all the tasks that Brent Short
and him have done and would do to get this meeting organized each year. He offered to the members to
discuss this topic and to the executive board, some of whom were present. This topic was discussed
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before at eh Executive Board meetings and it was decided to present this request to the members to
discuss it before adoption.

Brent elaborated that the position Acimovic as Secretary/Treasurer holds it is very similar to the
executive director position. Brent took his CSFWC position from Don Gansky who retired. He said was
not at the meeting when he was nominated and when the previous leaders discussed about who the
next director would be. And the honorarium Brent Short receives currently annually was also voted on
at the meeting by the membership. The then Secretary Treasurer Chris Bergh called him and said to him
that he (Brent) is the executive director. So these requests it do go through the membership and within
the bylaws for anybody in the board. It's technically only a one-year agreement. One under agreement
can resign at any time. They just have to find somebody to replace that position. But it has always been
something that was discussed at the meeting e.g. who's on the board and similar. The Executive Board
didn't want this decision of taking money from the organization to be made by few people. Brent stated
that we want to make sure there's discussion about it and that it’s clear to the membership how money
is being used.

Since we don't get 100 people attend this business meeting, the organization decisions are based on a
guorum, which was agreed upon the bylaws, which is 10%. We should get 100 people to attend but we
can't get that to happen. Kathleen Leahy asked does the board have a recommendation? In Brent's
opinion, unfortunately, the rest of the board, like Sara Villani and Sherif Sherif, Kari Peter, Ann Nielsen
are not here. One member asked, if the board as a whole aware of this request? Brent said no, and that
Srdjan asked him about this request yesterday. The only people in the board who would know are the
ones who are here right now at this meeting. The one member said that the Executive Board ought to
discuss this among the board, and then the board brings this topic to the membership. Srdjan stated
that he tried to talk to Ann at the meeting, but she had to leave to an appointment. Brent said that he
also did not know what the appropriate way is or not to go about this.

Steve Bogash said that he knows the amount of work that goes into putting this meeting together, and
so0 he had no problem with spending the money. His only concern, because Srdjan Acimovic had spoken
to him about this request two days ago, is that now when this honorarium goes to the treasurer role, we
as society are now paying $5,000 a year in honorariums. He asked if this is sustainable and that if all of
us keep this meeting moving and improving he had no problem making this expense. We've got around
$35,000 to work with. If we start paying this out over a few years and drawing that money down, that
gets to be a concern. But, he continued, if we can do this in a sustainable way so we can maintain this
approximately $30,000 balance cushion, | think it's a really smart move. He said look around at
everything that is prepared out here at the venue. Srdjan is having the emails going back and forth, all
the discussions for organization etc. There's a lot of work that goes into getting this meeting occurring.

Bogash said $2,500 is a pittance for getting that work done. The only issue to him is sustainability of our
finances. One member, Tom Kon, said that's a fair assessment because in recent years we've added
more expenses. We now have a graduate student competition. It's $900 a year. We're also supporting
the costs of dinners for people, that we're bringing in as plenary speakers, paying their potential travel
expenses, which are unpredictable in nature.

Tom continued that he wouldn't touch what Acimovic was doing because it's a lot of work and it's
overwhelming. And he said, to echo Steve's comments, he thought that this honorarium ould be well
valued as long as it fits within the budget over time so it doesn't cause issues. It's hard to forecast that.
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10/1/2024

Acimovic stated that on the other hand, whoever decided in the past that the executive director position
should be paid, they should have known how much work it is to be a Secretary Treasurer. Acimovic
stated that it should have been decided fairly immediately back then. Donahue, past president
commented that the thought that this is a situation that has evolved, and we as CSFWC have been
taking baby steps. He stated that we didn't have official Bylaws five or six years ago, and did not have or
had a sort of an executive director, but then we added Brent to more formalize it. Donahue said that he
was an executive director of a horticultural society for six years. So, he understands how it's all
supposed to come together. Donahue said that in a well developed system, all that detailed work
Acimovic is doping would actually be the responsibility of the executive director. However, he was not
advocating that because this is a small organization. The compensation asked, in having two people
involved, gives a certain continuity. In case somebody leaves, all that information is not lost. So,
Donahue is fine with the proposed system, and he thought the Secretary Treasurer position should be
compensated. It's a small amount, little bit to keep this continuity.

Brent said what happened was that Chris Bergh was doing all these tasks, and it just was expected to
continue in that vein. There wasn't really much information that passed down the line from him. Brent
never spoke one time to Donald about what he was doing. So, Brent continued, we're kind of trying to
figure out what are our duties, because Secretary Treasurer has it implied in the name money and notes.

However, there are things that go beyond that and we (Srdjan and Brent) just communicate. So, Brent
said that if Acimovic felt like there's work that should Brent be doing, to please tell him. It's just that
we've gone with the model that Chris gave us. Srdjan said that he will but if the work is done one needs
to be compensated for it. Donahue said that splitting the workload is perfectly fine but the secretary
treasurer on the board is not an operations position. It is an oversight, auditing, and independent
control position.

One member asked if can we just bring this up as a point at an every business meeting, and based on the
financial situation and obligations of the organization decide each year i.e. every year we sit here, we
discuss whether we have this honorarium and how much itis, and then, if we're down money we do few
hundred of honorarium and then next year, when money's up, we do $2,500. Done. Whether or not we
have the money. Jim Schupp stated that we ought to make a decision now. He said that if we don't like
the outcome, you can always have another meeting and change it. But Jim said that he sees this at as
being a reasonable expense based on the size of the membership. It is $2,500 across 100 people. That's
another $25 per person. If it came down to being a financial issue, you change the annual fees, up the
registration to $125, and the problem solved. So, it seems to him this is a reasonable expense for an
amount of work that we should honor with an honorarium. And he is fully in support of giving this
honorarium.

Doug Pfeiffer said that he is in favor too. He said that it is a natural course to go through the Executive
board first, then the membership. What he is afraid of is if we do that and, we will be waiting out the
board, that'll be another year before the membership will have a chance to vote. He was going to ask, if
we do that, would it be possible to have an electronic vote? Was that allowed? Acimovic stated that
we've had that done in the past. One member said that he thought it was uncomfortable that Acimovic
had to ask the whole group, and that it would be better if the board would address this and be advocate
for Acimovic, rather than Acimovic having to get up there to ask himself.
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Acimovic stated that we have had trouble getting the board to meet in full assembly. As you can see the
business meeting is going on and we don’t have the whole board here. It happens also via Zoom. Steve
Bogash said that he will back Jim on this topic. We have a group here in the room. We understand the
issue. Bogash stated to go ahead and let the members present vote on this now. And if we must
readdress this next year in this same meeting, let's bring it back up then. Brent suggested that we can
say that the membership voted, and if it becomes approved, it is approved on the contingency that
there is no outright defiance from the board or something like that. Members agreed. Then we bring it
to the Executive board as a subject for approval as well. But Acimovic would have the membership
support if it goes to approve by the Board. Jim Schupp said that that he puts a motion on that we create
an honorarium for the secretary of treasurer, $2,500 a year, subject to review by the board.

One member, likely Donahue, seconded that motion. Mengjun said, that now this is moved, asked
members to vote. Mengjun asked for all in favor, to please raise your hands. As the vote was in favor by
all members, Mengjun stated that now, this issue will be addressed by the board next.

Mengjun asked were there other items that we might want to discuss before we leave.

Kathleen Leahy said thank you to the officers and Executive Board members for doing a good job
running an excellent meeting. Everyone applauded. Steve Bogash has asked Mengjun Hu to pass on the
list of tasks and duties Mengjun conducted so he can learn.

Mengjun Hu thanked tot eh members for their attendance to the business meeting and the yesterday's
technical sessions and that he was looking forward to seeing all of them again next year.

The motion was made to adjourn the meeting, seconded by Bogash, all were in favor.

Meeting was adjourned.
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Cumberland-Shenandoah Fruit Workers Conference
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CSFWC, Inc. Treasurer’s Report for 2022

Respectfully submitted on December 1, 2023 by Srdjan Acimovic, Secretary/Treasurer

Income

Registration/memberships (2 comp; 1x$200, 6x$150; 91x$100.00)
Sponsorships

Interest

Meeting Expenses (Virtual meeting)

Meeting rooms (rental)

Lunch, coffee, soda

Mixer set-up and bartender

Mixer

Gratuities

Advance deposit (carried over from 2019)

Other Expenses
Deposit for 2023 meeting ($1,000 on file as of 12/02/2022)

Attorney (Owen & Truban PLC on 10/21/2022)

Rutheford & Johnson P.C. (900N & 1099 NEC filing meeting)
VA State Corporation registration 11/22/2022

1099 NEC 1096 Tax forms (purchased from Staples 2/1/2023)
Postage costs for 1099 NEC Tax filing

Executive director honorarium (check 2/8/2022)

PayPal fees ($-3.98 per $100.00 or $5.73 per $150)

10,200.00
1,500.00
NA

11,700.00

526.5
2,295.30
210.60
526.19
574.00

1.000.00

5,132.59

1,000.00
150.00
195.00
25.00
34.35
9.65

2,500.00

396.56

4,310.56
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CSFWC, Inc. Treasurer’s Report for 2022

Registrations/memberships (98) 10,200.00
Sponsorships 1,500.00
Meeting expenses (5,132.59)
Other expenses (Legal fees, SCC reg fee, PayPal) (4,.310.56)
Balance forward 2,256.85
Account balances as of Dec. 30, 2022 $36,289.60
Truist (formerly BB&T) on Dec. 31, 2022 $299.70
PayPal $35.989.90

CSFWC, Inc. 2021 Meeting Cost Breakdown
Total meeting cost =5,132.59

Facility 526.50 (5.37 per attendee)
Food and non-adult beverages 2,297.3 (23.42 per attendee)
Adult beverages plus all gratuities 1,308.79 (13.35 per attendee)
Total cost per attendee (4,132.59/98) 42.17 (0.00 in 2021)

Income per attendee (11,700/98) 119.39 (40 in 2021)



CSFWC Costs
Per Meeting

Year
1998

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

1,624.40
1,916.78
2,134.64
2,453.93
2,055.61
1,876.73
2,297.78
2,356.91
3,636.68
5,063.82
6,093.40
6,052.39
6,573.02
6,769.27
7,581.78
6,765.92
7,520.00
7,172.99
5,791.70
6,157.97
6,137.87
6,141.11
covid 0.0
covid 0.0
5,132.59

Total Cost Cost/attendee

28.00
26.25
31.86
28.53
28.95
26.80
32.83
39.28
46.62
64.92
72.54
67.25
78.25
73.57
71.97
71.98
82.44
65.16
56.16
59.21
43.17
43.20

0.0

0.0
42.17
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Attendance records (1997 — 2023)
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Submitted presentations (2004 — 2022)
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CALL OF THE STATES
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Call of the States: Cumberland Shenandoah Fruit Workers
Conference 2023
Virtual Online Meeting
New Jersey Fruit Observations 2023
David Schmitt, Program Associate; Kaitlin Quinns, Program
Associate; Carrie Mansue Denson, Program Associate; Norm
Lalancette, Specialist in Fruit Pathology; Anne Nielsen, Specialist
in Fruit Entomology

Climate Observations (Statewide) - According to the NJ State
Climatologist (http://climate.rutgers.edu/stateclim/), monthly
temperatures were about normal during the growing season with
April being the one of the top 5 warmest on record at an average of
55 deg. F: 4 degrees above historical average. Overall total
precipitation in 2023 was normal with above average rainfall
occurring in April, July and September, and below average rainfall
in March, May, June, and October. No record precipitation was
recorded in any month.

Tree Fruit — Tree fruit phenology in 2023 started the season about
2-3 weeks ahead of normal in stone fruit based on historical
observations, but slowed during bloom to return to about a week
ahead of normal. Pome fruit development was about normal.
Cropping was about normal with no damaging frost events except
for a freeze that occurred in mid-May that damaged stone and
pome fruit in far northern counties. Peach development remained
advanced with harvest finishing up by Labor Day. Apple harvest
was about normal but growers let fruit hang late because warm
temperatures in late summer made for poor color.

Disease control in the field was about average. In apples,
Fire Blight epidemics occurred in some southern county orchards.
Fruit rots remain troublesome and increased despite more than
adequate control measures and dry weather in spring. Rust
diseases, quince rust in particular, are becoming more common
especially on Asian pears. Elevated levels of bitter rot were
observed at harvest were fire blight was present. In peach, Brown
Rot, Scab and Bacterial Spot control was very good in commercial
orchards. Dr. Lalancette reports the following from his work on
non-sprayed control trees at the Rutgers Agricultural Research and
Education Center in Upper Deerfield, NJ:

“Blossom blight canker incidence was very high. Five rain
periods from early pink to late petal fall favored infection of
flowers as well as sporulation of overwintering mummies. The
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percent of shoots with canker ranged from 43% on Bounty peach
to 54% on Autumnglo peach.

Peach rusty spot. Significant rainfall occurred during the first half
of the epidemic from petal fall to shuck-split, which was
unfavorable for early development of this powdery mildew
disease. However, the second half of the epidemic from first
through second cover (most of May), was mostly dry and therefore
favorable. On highly susceptible Autumnglo and Bounty, 87% and
76% of fruit were infected, respectively, while on less susceptible
Glowingstar only 28% of fruit were infected.

Peach scab disease levels on fruit were very low in 2023. Disease
incidence was less than 10% infected fruit. In 2022, a freeze during
bloom combined with high winds from a tropical storm resulted in
a very low fruit set. This lack of available fruit for infection most

likely resulted in very low levels of inoculum for the 2023 season.

Brown rot incidence at harvest was very high. Six rain events
during the preharvest period provided more than an adequate
amount of moisture for fruit infection. Also, the large number of
blossom blight cankers contributed much inoculum for disease
development. On Bounty peach, 95% of the non-treated fruit had
brown rot at harvest. In the postharvest study, 64% and 86% of
non-treated fruit were rotted after 3- and 6-days incubation.

Weather conditions were favorable most of the spring and summer
for development of peach bacterial spot. The level of disease
observed was primarily dependent on the susceptibility of the
cultivar. On highly susceptible O’Henry and Sunhigh, 82% and
66% of fruit were infected with an average of 23 and 18 lesions per
fruit, respectively. On less susceptible Jerseyqueen, 44% of fruit
were infected with an average of 7.5 lesions per fruit.”

CM trap captures were lower in problem orchards this year
compared to recent years. Codling Moth damage in New Jersey
was also lower than past years presumably due to decreased
pressure. Observations of Ambrosia Beetle damage were about
normal. Tree loss continues at known infestation sites. Incidence of
San Jose Scale infestation in tree fruit was very low due to good
conditions for dormant oil applications in the spring. White Peach
Scale was also observed at decreased levels in a number of
orchards. In known infestation sites from 2022, applications of
spirotetramat in May provided additional control of both species.
Where it was not applied outbreaks where observed in August.
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Plum curculio damage was above average in stone fruit, while
BMSB populations were very low or nonexistent. In 2019, leaf
damage from peach root weevils (Oedophrys hilleri) was obvious
and up to ~25-50% on one farm in Salem County. In 2023 weevils
remained a nuisance throughout southern counties.

Grapes - Grape Phenology was about normal in 2023. Disease
control was very good in southern counties with few outbreaks.
Powdery mildew was troublesome in some vineyards, especially
where disease buildup occurred in late summer of 2022. Grape
Berry Moth populations were nearly non-existent and little summer
damage was noted even where controls were not implemented.
Higher than average 4" generation trap captures were noted in a
few vineyards and infestation and associated rots were noted in
September at those sites. Harvest was about normal for most early
fruit but delayed for midseason and late varieties due to higher
than normal rainfall late in the season. Spotted Lantern Fly
populations were significantly lower in 2023. Spotted Wing
Drosophila populations required weekly insecticide applications
after veraison, however trap captures remained low.

Blueberry- New Jersey Blueberry season was again advanced.
Disease and insect levels were below average. Most of our issues
were about the quality of our fruit, and weather was a crucial factor
when it came to the starting of our picking season. We had some
rainy and hot days that caused issues with the quality of our Duke
varieties. Anthracnose still is an issue for growers on Bluecrop but
it seems like growers are starting to transition into other varieties
that show better resistance such as Drapers. This year, New Jersey
IPM program is trying to incorporate some better weed
management practices for the growers, especially with fall weed
management sprays.

Tree Fruit Phenology — Southern New Jersey Counties 2022
Pest Event or Growth Stage Approximate Date 2023 Observed Date

Bud Swell (Redhaven) March 22 +/- 16 Days March 7



1/4" Green Tip Red Delicious March 30 +/- 15 Days March 27
Pink Peach (Redhaven) April 4 +/- 16 Days March 24
Tight Cluster Red Delicious April 8 +/- 14 Days April 7
Oriental Fruit Moth Biofix April 12 +/- 15 Days April 10
Full Bloom Peach (Redhaven) April 13 +/- 16 Days April 4
Pink Apple (Red Delicious) April 16 +/- 14 Days April 11
Codling Moth Biofix April 28 +/- 12 Days April 17
Full Bloom Apple (Red Delicious) April 22 +/- 11 Days April 16
Petal Fall (Redhaven) April 23 +/- 13 Days April 15
Petal Fall (Red Delicious) April 27 +/- 14 Days May 3
Shuck Split (Redhaven) April 30+/- 11 Days April 21
Tufted Apple Bud Moth Biofix May 4 +/- 10 Days May 8
San Jose Scale Crawlers-First Generation June 2 +/- 8 Days May 29
White Peach Scale Crawlers May 26 +/- 11 days May 24
Pit Hardening Peach June 16 +/- 8 Days June 11

39



PLANT PATHOLOGY

40



Fruit Pathology in the Cumberland-Shenandoah Region -
A Look Back Through the Past Century of CSFWC Reports

Phillip L. Martin

Research Scientist at LABServices, Hamburg PA

Introduction

The Cumberland Shenandoah Fruit Workers Conference (CSFWC) began in 1925 when a group of
research station workers gathered to discuss problems with growing fruit in the Cumberland-
Shenandoah Valleys of Virginia, West Virginia, Maryland, and Pennsylvania. This year (2023) marks the
99" gathering of the CSFWC. In commemoration of the upcoming centennial next year, | thought it
would be beneficial to review the past century of proceedings of the CSFWC to get a sense of where we
were, and hopefully, a better sense of where we are (or should be) going. During my time as a graduate
student at Penn State University’s Fruit Research and Extension Center | obtained a nearly complete set
of CSFWC proceedings, and Dr. Srdjan Acimovic of Virginia Tech kindly obtained the missing proceedings
to complete the collection. We are currently in the process of having Penn State Library digitize these
proceedings to make them available to everyone. As a bit of a ‘trial run’ of how a proceedings review
might look like, | read the plant pathology proceedings on the decade (i.e., 1940, 1950, 1960..., etc.) and
recorded the keywords to show the larger trends in plant pathology research in Cumberland
Shenandoah over the past century.

Methods

Proceedings of the CSFWC of the years 1925, 1930, 1935, 1940, 1950, 1960, 1970, 1980, 1990, 2000,
2010, and 2019 were read and categorized in a Microsoft Excel spreadsheet by year, location, author(s),
author affiliation, category (ie, plant pathology, horticulture, etc.), title, keywords, and notes. Where
more than one author was present, they were separated by a comma and space. All the keywords were
preceded by a space and followed by comma, which provided bookends to the keywords to use in the
COUNTIFS function.

The COUNTIFS function was then used to count the number of times a key word occurred by year. A
column was added that counted the number of proceedings each year and used to convert the keyword
counts to percentage of proceeding that contained the keyword each year. These keyword percentage
results were then graphed over time.

A few reports were then read (or re-read) to gain context for the keywords and form conclusions about
the keyword trends. It should be noted that for the first 20 years (1925 ~ 1945) the reports are general,
more like the call of the states reports are now, so not every disease gets mentioned every year in these
early reports. It is also important to note that these are the keyword percentages of what researchers
are studying and reporting on at the time, not what farmers are doing in the orchard.

Results

One of the biggest findings was that phytotoxicity used to be a major problem. A graph of the keyword
percentage of “phytotoxicity” and/or “spray injury” is shown in Figure 1A, showing how it went from
appearing in 100% of proceedings in 1920s and 1930s down to around 50% by 1950 and continued to
decrease down to less than 10% by 2019. Quotes from proceedings include a 1935 CSFWC general
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report that said “It was the consensus of opinion that... ‘spray injury’ is most important problem in this
region...”, a 1950 CSFWC proceeding by C. F. Taylor reporting that "The Bordeaux formulations were
more effective but caused very heavy defoliation, sufficient to reduce the size of the fruit., up to a 2010
CSFWC proceeding by Halbrendt and Ngugi that reporting that “No treatments caused phytotoxicity to
leaves or fruit.”
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Figure 1: Percentage of CSFWC proceedings that contained select keywords on the theme of pesticides,
graphed over the past century. The percentages are of the keywords A: “phytotoxicity” and/or “spray
injury”, B: “DDT”, C: “benlate”, D: “Topsin M”, E: “captan”, and F: “copper” and/or Bordeaux
mixture”.

The keyword percentages show how pesticides came and went in fruit research in the Cumberland
Shenandoah region. The infamous insecticide DDT (as used as an insecticidal maintenance product in
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plant pathology research) went from 0% in 1940 to nearly 40% in 1950 back to 0% in 1970 (Figure 1B).
Other pesticides that came and went include benlate, a FRAC group 1 fungicide that was no longer being
used by 2010 (Figure 1C), while another FRAC group 1 fungicide Topsin M, has had a steady presence
since it was first introduced (Figure 1D). The popular fungicide captan has decreased from its high of
70% in 1960 but is still present in a sizable percentage of proceedings (Figure 1E). Copper and the
copper containing Bordeaux mixture have an interesting pattern in that they were present in 100% of
proceedings in 1920s through 1940s, dropped down to 0% in 1960 through 1980, before rising to 8-22%
in the 1990s to present. Browsing through the proceedings it was obvious that in the early years of
CSFWC, copper products were used for general disease control, but caused a lot of the phytotoxicity
discussed in the previous paragraph and were phased out for that reason. In the past 3 decades copper
products have once again found their place in the control of bacterial diseases such as fire blight and
bacterial spot on peaches, and as general disease control in organically managed orchards. The
emphasis on sprayable solutions to plant disease reminds me of a quote attributed to the plant
pathologist Rolan Thaxter from the early 1900s, in which he self-depreciatingly referred to plant
pathologists as “squirt gun botanists” (Horsfall, 1979). Some things, it appears, haven’t changed much.
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Figure 2: Percentage of CSFWC proceedings that contained select keywords on the theme of plant
diseases, graphed over the past century. The percentages are of the keywords A: “apple scab”, B: “bitter
rot”, C: “Golden delicious leaf blotch”, and D: “Marssonina blotch”.

Apple scab research has been a steady focus of plant pathology research over the past century, a few
reporting anomalies in the early years aside, and the possibility of a recent downturn (Figure 2A). Bitter
rot research was always present, with a slight uptick in recent years (Figure 2B), caused in part by yours
truly. Examples of diseases that come and go are Golden delicious leaf blotch which, while still present




to this day, was only showing up in proceedings in the 1960s through 1980 when it first appeared and
was being researched (Figure 2C). A recently emerged disease is Marssonina leaf blotch, which first
appeared in a proceeding in 2010 (Figure 2D). A bit of digging showed that it came from a proceeding in
which Alan R. Biggs reported on a trip to China and said that “The major apple diseases in Shaanxi
include Valsa canker... [and] Marssonina blotch (M. coronaria)... We are fortunate to not have the first
two in the USA, for they seem to require intensive management practices.” Not as fortunate as would
have liked to be, as by 2019, Kari Peter said in a call of the state report that “Marssonina blotch, first
observed in PA in 2017, is becoming more concerning...”. Time will only tell where these disease trends
will go in the future.

Discussion

For nearly a century the CSFWC has provided a forum for fruit researchers to come together and discuss
the successes and challenges of fruit production. The timing at the end of November/early December,
was the first meeting after the growing season ended and offered a chance for researchers to debrief
the previous season and hear from one another about their successes and failures. The proceedings
provided a summary of the talks and discussions during the meeting. Not every speaker submitted a
proceeding, but the proceedings still provided a good snapshot of the research topics of the past year.

Categorization of the proceedings and recording of keywords was time-consuming, but it resulted in a
valuable database that could be used to discern trends in research over the years. The starkest trend
was phytotoxicity, which went from being a near-constant phenomenon a century ago to a rare eventin
recent decades. The individual products that were used for disease control came and went but a steady
emphasis on sprayable products remained. Plant diseases were relatively steady, with a few exceptions
like Golden delicious leaf blotch and Marssonina blotch. The are many more products and diseases in
the database not shown in this presentation that give additional insights into the larger trend in fruit
research in the Cumberland Shenandoah region.

Looking forward, | would like to catalog the rest of the CSFWC proceedings, draw out the most
compelling stories and publish the results in a peer-reviewed journal. The challenge will be to find the
time. I'd be more than happy to collaborate with other researchers, post-docs, grad students, etc., to
catalog and summarize the proceedings and coauthor a journal article. The journal article(s) would be a
review of research themes and topics rather than research results. Many of the proceedings have the
heading of “NOT FOR CITATION WITHOUT THE CONSENT OF THE AUTHOR”, a reasonable request given
the preliminary nature of the research being described. Furthermore, many of these authors are no
longer living and cannot give their consent. For these reasons the review(s) would not be of research
results, but of research themes and topics. The results could be published in one general journal, or
possibly in 3 discipline-specific journals (ie, Horticulture, Entomology, Plant Pathology). The searchable
database would be a valuable resource for researchers looking for the back story on their research topic
in the Cumberland Shenandoah regions.
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Introduction

Fungicide resistance has been reported in fungi that cause postharvest apple decay in
the Mid-Atlantic area. For instance, fludioxonil and pyrimethanil resistance was demonstrated
in Penicillium expansum isolates from Pennsylvania apple packinghouses?®“. Both fungicides are
currently used in the Mid-Atlantic for postharvest apple decay management; however, the
frequency of resistant isolates has not been systematically explored. Also, the fungicide
resistance profile and frequency of other apple decay pathogens frequently found in the Mid-
Atlantic, such as Alternaria spp. (Alternaria rot) and Plyctema vagabunda (bull's eye rot)?, is not
known. Given the limited number of postharvest fungicides available, apple growers and
packers need to have updated information regarding the fungicide sensitivity profile and in vivo
efficacy of the currently used fungicides. Therefore, this research was performed to study the
fungicide sensitivity profile of Penicillium expansum, Alternaria alternata, and Phlyctema
vagabunda isolates obtained from decayed apples in the Mid-Atlantic apple packinghouses.
Also, the efficacy in vivo of both fungicides was evaluated, to compare against the results
obtained in vitro.

Methods

This research was performed at the Penn State Fruit Research and Extension Center
(FREC), located in Biglerville, PA. A total of ten packinghouses were visited throughout two
seasons (2020-2021 and 2021-2022). In each packinghouse, decayed apples were collected and
classified into symptom classes based on visual appearance. Representative apples from each
symptom class were selected to isolate the fungi causing decay, and the most frequent fungi
associated with each symptom class were identified to species based on morphology and
multilocus DNA sequencing. Representative isolates of the three most frequent species found
causing postharvest apple decay in the Mid-Atlantic (Penicillium expansum, Alternaria alternata,
and Phlyctema vagabunda) were used to study the fungicide sensitivity profiles in vitro and the
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efficacy in vivo, for the postharvest fungicides fludioxonil (Scholar SC) and pyrimethanil
(Penbotec 400SC). The fungicides, mechanisms of action and concentrations tested in vitro for
each species are summarized in Table 1.

Table 1. Fungicides and concentrations evaluated in vitro against postharvest apple decay fungi

Commercial . Acti\{e FRAC Target mec?hanism of Fungus/concentrations (ppm) . Number of
name ingredient code action isolates tested

Scholar SC Fludioxonil 12 Signal transduction P. expansum: 0.5* 108
A. alternata: 0.5-5-10- 100 - 1000 40
P. vagabunda: 1- 10 - 100 - 1000 20
Penbotec 400 SC Pyrimethanil 9 Methionine biosynthesis P. expansum: 1* 108
A. alternata: 1-5-10- 100 - 1000 40
P. vagabunda: 1- 10 - 100 - 1000 20

*Discriminatory concentrations for P. expansum based on previous studies®*. % strength PDA
amended with fludioxonil and Richard’s synthetic agar amended with pyrimethanil were the
culture media used.

The in vivo efficacy was evaluated on ‘Golden Delicious’ apples wounded on opposite
sides of the fruit equator using a 3 mm sterilized cork borer and treated with fungicides at
maximum labeled rates of fludioxonil (255 ppm) and pyrimethanil (1000 ppm). After one hour
at room temperature, the apples were inoculated with a spore suspension (20 pl of 1x10°
spores/ml) of P. expansum or a mycelial plug (3 mm diameter) of A. alternata or P. vagabunda.
For P. vagabunda, fludioxonil efficacy in vivo was not evaluated, considering the low sensitivity
observed in vitro. After 7 days at 23 °C (P. expansum and A. alternata) or 90 days at 1 °C (P.
vagabunda), the lesion diameter (mm) was recorded. Positive and negative controls were
included for each fungicide and fungal species tested.

Results

Penicillium expansum

P. expansum-resistant isolates were found growing on culture media amended with
fludioxonil and pyrimethanil (Figure 1). Pyrimethanil was the fungicide with the highest
percentage of resistant isolates (52%), while only 16% of the isolates were recorded growing on
fludioxonil. The opposite happened in vivo, where all apples treated with fludioxonil and
pyrimethanil and inoculated with P. expansum did not develop lesions, while all positive
controls (13 isolates for each fungicide) had lesions ranging between 20.9-29.8 mm.
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Figure 1. Percentage of P. expansum isolates growing on discriminatory
concentrations of fludioxonil and pyrimethanil.

Alternaria alternata

Fludioxonil was the most effective fungicide in vitro, with only 15% of the isolates
growing at 10 ppm and 7.5% of the isolates growing at 100 and 1000 ppm (Figure 2A). In
contrast, 80-83% of the isolates grew on pyrimethanil-amended media at concentrations
between 10-1000 ppm (Figure 2B). Similar results were obtained in vivo, where apples treated
with fludioxonil did not develop any lesion or developed only a small lesion compared to the
control (Figure 3A), while most isolates inoculated on apples treated with pyrimethanil caused
substantial lesions (Figure 3B).
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Figure 3. Lesion diameter on ‘Golden Delicious’ apples treated with fludioxonil (A) and pyrimethanil
(B) and inoculated with Alternaria alternata. *Error bars indicate standard error.

Phlyctema vagabunda

Most P. vagabunda isolates were not sensitive at any concentrations of fludioxonil and
pyrimethanil evaluated (Figure 4). Fludioxonil (Scholar SC) was the least effective fungicide,
with all isolates growing up to 1000 ppm, which is 3.9 times the labeled rate (255 ppm), while
65% of the isolates grew on 1000 ppm of pyrimethanil, which is the commercial labeled rate.
On pyrimethanil-treated apples (Figure 5), all isolates tested developed lesions of similar size
when compared with the control, confirming the low in vitro sensitivity observed.

48



100
90
80
70
60
50
40
30
20
10

Isolates growing (%)

100

80
70

50

30

20
10

Isolates growing (%)

1 10 100 1000 0 1 10 100 1000

Fludioxonil concentration (ppm) Pyrimethanil concentration (ppm)

Figure 4. Percentage of P. vagabunda isolates growing on different concentrations of fludioxonil (A)
and pyrimethanil (B).

Lesion diameter (mm)

30

25

20

15

10

= Control Pyrimethanil 1000 ppm

BHOPL2.3 BHOPL4.3 BHOPL4.5 BKOF6.1 HSB1RD5.2

Isolate

Figure 5. Lesion diameter on ‘Golden Delicious’ apples treated with pyrimethanil

Discussion

and inoculated with Phlyctema vagabunda. *Error bars indicate
standard error.

In the Mid-Atlantic, fludioxonil and pyrimethanil are the only fungicides currently used

for postharvest apple decay management. Given this limited availability of chemicals, fungicide
resistance is of concern for apple growers. In this research, isolates with reduced in vitro
sensitivity were found for all fungicides and fungal species tested, indicating that a considerable
number of isolates might not be controlled with the postharvest fungicides currently used. This
observation is particularly important for A. alternata and P. vagabunda, because for both
species, low efficacy was observed also in vivo, with pyrimethanil as the least effective fungicide
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for A. alternata and fludioxonil the least effective for P. vagabunda. Interestingly, for P.
expansum, the low in vitro sensitivity did not coincide with low in vivo efficacy, and both
fungicides are still options for blue mold management in the Mid-Atlantic. This indicates that
the discriminatory concentrations originally published? are a good indicator of changes in
sensitivity, but do not necessarily correlate with changes in practical resistance. However,
detecting these changes in sensitivity is important because it is a warning that practical
resistance could develop in the future, leaving growers in the Mid-Atlantic without options for
postharvest apple decay management.

In conclusion, low fungicide sensitivity was found in vitro for all fungal species and
fungicides evaluated, as well as low efficacy in vivo for A. alternata and P. vagabunda.
Consequently, alternatives for postharvest apple decay management are necessary. Currently,
we are evaluating the efficacy of biological fungicides, essential oils, and chitosan against
postharvest apple decay pathogens. Even though these alternatives might not be a substitute
for the currently used treatments, they could be incorporated as mixtures or rotated with
synthetic fungicides. This, in combination with cultural practices, such as cleaning and
disinfection of postharvest facilities and equipment, is expected to reduce the economic impact
of postharvest apple decay. Additionally, A. alternata and P. vagabunda are pathogens that
infect apples in the field and remain latent, causing rots after storage. Therefore, the fungicide
spray program, including a last cover spray no more than 2-3 weeks before harvest, is also
critical to reduce the risk of postharvest apple decay in the Mid-Atlantic.

Acknowledgements

We thank Brian Lehman, Cagan Goldstein, Olivia McGraw, Cameron Mehalek, Katelyn
Motter, Anna Mummert, Cate Thomas, and Ryan Van Dyke for their technical assistance with
this project. This work was supported through funding from the State Horticultural Association
of Pennsylvania, USDA National Institute of Food and Agriculture and Federal Appropriations
under Project #PEN04694 and Accession #1018736, and USDA-CPPM Grant No. 2021-70006-
35306. We also thank the Pennsylvania and Maryland apple growers for their support during
the field and packinghouse samplings to obtain the fungal isolates used in this research.

References

1. Castro, J., Peter, K. 2022. Progress report. Identification, fungicide resistance profile, and
management alternatives of pathogens causing postharvest rots on apples in
Pennsylvania. Pennsylvania Fruit News. 102 (1): 18-23.

2. Gaskins, V.L., Vico, ., Yu, J., Jurick Il, W.M. 2015. First report of Penicillium expansum
isolates with reduced sensitivity to fludioxonil from a commercial packinghouse in
Pennsylvania. Plant Disease 99(8): 1182.

3. Li, H.X., Xiao, L. 2008. Characterization of fludioxonil-resistant and pyrimethanil-resistant
phenotypes of Penicillium expansum from apple. Phytopathology 98: 427-435.

50



4. Yan, H.J., Gaskins, V.L., Vico, I., Luo, W.J., Jurick Il, W.M. 2014. First report of Penicillium
expansum isolates resistant to Pyrimethanil from stored apple fruit in Pennsylvania
98(7): 1004.

51



MANAGEMENT OF PEACH BACTERIAL SPOT:
INTEGRATION OF BIORATIONAL BACTERICIDES AND CULTIVAR RESISTANCE

Norman Lalancette and Lorna Blaus
Rutgers University, Rutgers Agricultural Research and Extension Center
Bridgeton, NJ 08302

Introduction. Infection of peach fruit by the bacterial spot pathogen Xanthomonas
arboricola pv. pruni results in the formation of blackened, pitted lesions on the fruit epidermis.
Infections that occur early in growing season result in larger, deeper pitted lesions, while those
that occur in mid-to-late summer tend to be smaller, more numerous, and shallow. Infection of
foliage results in the formation of angular black lesions that eventually shot-hole. If a sufficient
number of lesions occur, the leaves become chlorotic and abscise. In disease favorable years,
significant crop loss and defoliation can occur on susceptible cultivars.

Integrated Management. Biorational materials often lack the level of efficacy typically
associated with conventional fungicides or bactericides. In a variety of past studies on
controlling peach brown rot or rusty spot, biorational materials significantly reduced disease
levels below that of the non-treated control. However, disease control was not statistically
equivalent to that observed with the conventional material. In essence, the biorational material
provided an “intermediate” level of control.

Given the above nature of biorational control, the most logical approach for bacterial spot
management is to integrate cultivar resistance with biorational control. Cultivars that have
susceptible to moderately susceptible ratings have a low level of resistance that, when combined
with a biorational material, may result in acceptable disease control.

In a preliminary study in 2018, the biorational Stargus was applied to both highly susceptible
O’Henry peach (1 rating) and partially susceptible Suncrest peach (2 rating). On O’Henry,
Stargus failed to provide commercially acceptable disease control. Only 54% of fruit were
marketable. However, on less susceptible Suncrest, Stargus-treated trees yielded 90% marketable
fruit, which was equivalent to the FireLine (oxytetracycline) and Kocide 3000 (copper)
standards, which provided 90% and 95% marketable fruit, respectively.

Objectives. The overall goal of this study was to determine if the integration of biorational
materials and cultivar resistance can provide commercially acceptable management of peach
bacterial spot. Specific objectives were (i) to determine and compare the efficacy of two
biorational materials; (ii) compare control by biorational materials to two standards:
oxytetracycline and copper; (iii) evaluate biorational control on susceptible and highly
susceptible cultivars; and (iv) determine the efficacy of an alternating biorational / copper
program.

The two biorational materials examined in this study were Theia, which contains the active
ingredient Bacillus subtilis strain AFS032321, and Stargus, which contains Bacillus
amyloliquefaciens strain 727 cells and spent fermentation media as its active ingredients. These
biorational materials provide multiple modes of action that prevent pathogens from colonizing
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and infecting a wide variety of crops.
MATERIALS AND METHODS

Orchard Site. The experiment was conducted during the spring and summer of the 2023
growing season at the Rutgers Agricultural Research and Extension Center. Trees in the O’Henry
(OH) orchard, which were 15-17 years old, were grafted on Halford or Lovell rootstock. Trees in
the Jerseyqueen (JQ) orchard were 9 years old and grafted on Halford rootstock. Trees in both
orchards were planted at 25 ft x 25 ft spacing. The orchards were adjacent to each other.

Treatments. Bactericide treatments were replicated four times in a randomized complete
block design within each orchard. Treatment plots in both orchards consisted of single trees
surrounded on all sides by non-sprayed buffer trees.

A Rears Pak-Blast-Plot airblast sprayer calibrated to deliver 100 gal/A at 100 psi traveling at
2.5 mph was used for treatment applications. Applications were initiated at petal fall, one stage
earlier than normal timing (early shuck split), to allow establishment of the Bacillus strains and
induction of resistance prior to infection. Subsequent application timing was at approximately 7-
day intervals. Treatment application dates and phenological timing are shown in Table 1.
Insecticides were applied as needed using a commercial airblast sprayer.

Available water for spraying was acidic (pH = 4.8). Thus, an alkaline buffer, potassium
carbonate, was used to adjust water pH to 7.0 prior to addition of Kocide 3000, Theia, and
Stargus. This pH correction was not necessary for FireLine.

Assessment. The bacterial spot fruit disease assessment, which consisted of incidence (%
infected fruit) and severity (# lesions per fruit) evaluations, was performed on 11 July in the OH
orchard and on 13 July in the JQ orchard. A total of 25 fruit were examined per plot (tree) during
each assessment for a total of 100 fruit per treatment (4 reps x 25 fruit / rep).

A marketable fruit evaluation was also performed at the same time as the disease assessment.
For this evaluation, fruit were graded based on lesion size and area of fruit surface covered by
lesions. Definitions for the grades, which are used commercially by NJ growers, are given in the
Table 5 & 6 footnotes.

Weather Data. Air temperatures and rainfall data were recorded by a Campbell Scientific
23X data logger located at the research station. This weather station is part of the Mesonet
Network operated by the Office of the NJ State Climatologist. Observations were taken every
two minutes and summarized every hour. Hourly temperature and rainfall data were averaged
and summed, respectively, for each day of the growing season (Table 1).

Statistical Analysis. Analyses of variance (ANOVA) and treatment mean comparisons were
performed using the General Linear Models (GLM) procedure of SAS v9.4. The Bayesian
Waller-Duncan means test was used to compare treatment means. Arcsin and log transformations
were performed as needed for proportions and lesion count data, respectively, to correct for
departures from the ANOVA assumptions.
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RESULTS & DISCUSSION

Environment. April temperatures and rainfall were well above normal (Table 2). The
average monthly temperature was five degrees above normal (57°F vs 52°F) and the total rainfall
of 6.62 inches was 3.05 inches above the 30-year mean. Although nine rain events > 0.10 inches
were observed, particularly during the second half of the month, temperatures in the 40’s and
50’s at this time minimized the amount of bacterial spot infection (Table 1).

Temperatures in May were in the low to mid 60’s, which were more favorable for initiation
of infection (Table 1). However, the rainfall total was only 0.60 inches for the entire month,
versus a 30-year normal of 4.07 inches (Table 2). This drought resulted in only three rain events
for the entire month, which was minimally favorable for bacterial spot development.

Daily June temperatures were in the upper 60’s and 70’s, and averaged 69°F for the month,
which was favorable for infection (Table 2). Although the monthly rainfall total was 1.11 inches
below the normal, enough rain occurred (2.26 inches) that provided a disease-favorable five rain
events.

Disease Incidence and Severity. On highly susceptible O’Henry, 82% of non-treated fruit
were infected with an average 23.1 lesions per fruit (Table 3). In contrast, on less susceptible
Jersequeen, only 44% of non-treated fruit were infected with an average of 7.5 lesions per fruit
(Table 4). The difference between these two numbers for each dependent variable, 38% infected
fruit and 15.6 lesions per fruit, represents the level of resistance in Jerseyqueen.

On each cultivar, regardless of the level of disease resistance, both the copper and antibiotic
standards significantly reduced disease incidence and severity (Tables 3, 4). However, due to the
high level of susceptibility in O’Henry, the level of disease control was only 59% for Kocide and
34% for FireLine. In comparison, the resistance “contribution” in Jersequeen resulted in 73%
control for Kocide and 70% control for FireLine. Essentially, these standards were not able to
override the high degree of susceptibility in the O’Henry.

Results from the biorational treatments were variable (Tables 3, 4). On highly susceptible
O’Henry, only the Stargus and alternating Kocide / Theia treatments had significantly less
disease incidence than the non-treated control. And of these two treatments, only Stargus
provided control of disease incidence that was equivalent to the FireLine standard.

Results from the biorational treatments on less susceptible Jerseyqueen were also variable
(Table 4). Stargus did not significantly reduce either disease incidence or severity relative to the
non-treated control. That is, the combined control from Stargus and Jerseyqueen resistance was
insufficient. Theia provided control of incidence but not severity. Only the alternating Kocide /
Theia program was observed to significantly reduce both disease incidence and severity. And this
integrated treatment also provided control equivalent to both standards. However, given the
results from the Theia treatment on both cultivars, it is likely that the Kocide component of the
alternating program, along with the resistance in Jerseyqueen, provided the majority of the
disease control.
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Marketable Fruit. Much higher levels of marketable fruit were observed on less susceptible
non-treated Jerseyqueen fruit than on more susceptible O’Henry fruit (Tables 5, 6). Almost 80%
of non-treated Jerseyqueen fruit was saleable (grades 1 + 2) verses only about 50% of non-
treated O’Henry fruit were saleable. This difference of 30% can be attributed to the resistance in
Jersequeen.

On both cultivars, the Kocide and FireLine standards significantly increased grade 1 and
grade 1+2 marketable fruit relative to the non-treated control (Tables 5, 6). And as expected, the
percentage of marketable fruit was higher in Jersequeen than in O’Henry.

On highly susceptible O’Henry, only Stargus significantly increased the level of grade 1 and
grade 1+2 fruit relative to the control; this outcome was not observed for the other two
biorational materials (Table 5). Stargus also provided control equivalent to the FireLine standard
for these two dependent variables. However, these two materials were not as effective as the
Kocide copper standard.

On less susceptible Jerseyqueen, none of the biorational treatments significantly increased
the percentage of fruit in the grade 1 or grade 1+2 categories (Table 6). It appears these
materials lacked sufficient efficacy to augment the level of disease control already provided by
the cultivar’s resistance. Nevertheless, it is worth noting that all six of the biorational treatment
means were numerically greater than those of the non-treated controls, ranging from 5% to 18%
higher.
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Table 1. Weather and spray timings for 2023 growing season at the Rutgers Agricultural

Research & Extension Center, Bridgeton, NJ. Sprays are indicated by bolded phenological stage.

Units for daily average air temperature and rainfall accumulation are °F and inches.

Date | Temp | Rain Spray Date | Temp | Rain Spray Date | Temp | Rain Spray
1-Mar | 40.3 0 1-Apr | 60.6 | 0.74 1-May | 55.5 0

2-Mar | 47.2 0 2-Apr | 459 0 2-May | 50.0 | 0.01

3-Mar | 42.0 | 0.31 3-Apr | 47.0 0 3-May | 476 | 0.11

4-Mar | 49.2 | 0.11 4-Apr | 62.5 0 4-May | 49.8 0

5-Mar | 43.1 0 5-Apr | 66.0 | O 5-May | 52.5 0

6-Mar | 42.7 0 6-Apr | 70.7 | 0.27 6-May | 574 0

7-Mar | 411 0 7-Apr | 52.6 0 7-May | 62.0 0

8-Mar | 40.0 0 8-Apr | 43.8 0 8-May | 65.6 0 15t Cover
9-Mar | 404 0 9-Apr | 44.6 0 9-May | 60.3 0

10-Mar| 394 | 0.17 10-Apr | 46.8 0 10-May| 57.2 0

11-Mar | 38.3 | 0.01 11-Apr | 56.1 0 11-May | 64.0 0

12-Mar| 37.0 0 12-Apr | 674 0 12-May| 69.6 0

13-Mar| 40.2 | 0.08 13-Apr | 70.3 0 13-May| 669 | 0.1

14-Mar| 37.1 0 14-Apr | 68.3 0 14-May | 64.4 0

15-Mar| 39.0 0 15-Apr| 64.3 | 0.19 15-May| 62.5 0 | 2" Cover
16-Mar| 43.3 0 16-Apr | 64.0 0 16-May| 67.5 0

17-Mar| 51.2 0 17-Apr| 60.7 | 0.01 17-May| 61.9 0

18-Mar| 45.8 | 0.03 18-Apr | 56.0 0 18-May| 54.6 0

19-Mar| 33.7 0 19-Apr | 515 0 19-May| 59.8 0

20-Mar| 35.6 0 20-Apr| 58.1 0 20-May| 63.8 | 0.27

21-Mar| 435 0 21-Apr| 65.2 0 Petal Fall ||21-May| 634 | 0.11

22-Mar| 485 0 22-Apr| 64.1 | 0.81 22-May| 64.1 0 3 Cover
23-Mar| 544 | 0.49 23-Apr| 58.3 | 0.29 23-May| 60.4 0

24-Mar| 493 | 0.15 24-Apr | 495 0 24-May| 62.7 0

25-Mar | 478 | 0.38 25-Apr | 48.0 0 25-May| 60.6 0

26-Mar | 51.6 0 26-Apr | 49.7 0 26-May| 59.0 0

27-Mar | 47.1 | 0.19 27-Apr | 529 | 0.15 |Shuck Split || 27-May| 60.5 0

28-Mar| 44.6 0 28-Apr| 51.7 | 1.75 28-May| 62.6 0

29-Mar| 45.7 0 29-Apr| 58.0 | 1.07 29-May| 66.1 0

30-Mar| 39.0 0 30-Apr| 582 | 1.34 30-May | 62.8 0

31-Mar| 48.9 0 31-May| 61.0 0 4t Cover
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Table 1 — continued —

Date | Temp| Rain Spray Date | Temp | Rain Spray Date |Temp| Rain | Spray
1-Jun | 68.7 0 1-Jul | 747 0 1-Aug
2-Jun | 723 0 2-Jul | 79.9 0 2-Aug
3-Jun | 65.9 0 3-Jul | 815 | 1.86 3-Aug
4-Jun | 60.2 0 4-Jul | 77.0 | 0.60 4-Aug
5-Jun | 63.1 0 5-Jul | 80.1 0 5-Aug
6-Jun | 66.4 | 0.09 6-Jul | 80.1 0 6-Aug
7-Jun | 63.8 | 0.01 | 5" Cover 7-ul | 78.0 0 7-Aug
8Jdun | 611 | O 8-Jul | 784 | 0 8-Aug
9-Jun | 64.0 0 9-Jul 9-Aug
10-Jun | 68.0 0 10-Jul 10-Aug
11-dun | 749 | 0 11-ul ES";eDsizfnaj:’t 11-Aug
12-dun | 72.1 | 048 12-Jul 12-Aug
13-Jun| 679 | 0 13-3ul AJS%eDS'zfna;?t 13-Aug
14-Jun| 695 | 0 | 6" Cover || 14-dul 14-Aug
15-Jun | 68.3 0 15-Jul 15-Aug
16-Jun | 66.4 | 0.33 16-Jul 16-Aug
17-Jun | 68.4 0 17-Jul 17-Aug
18-Jun | 69.3 0 18-Jul 18-Aug
19-Jun | 72.0 0 19-Jul 19-Aug
20-Jun | 68.7 0 7" Cover || 20-Jul 20-Aug
21-Jun | 624 | 0.35 21-Jul 21-Aug
22-Jun | 62.0 | 0.02 22-Jul 22-Aug
23-Jun | 68.8 | 0.27 23-Jul 23-Aug
24-Jun | 746 | 0.04 24-Jul 24-Aug
25-Jun | 75.6 | 0.01 25-Jul 25-Aug
26-Jun | 77.1 0 8th Cover || 26-Jul 26-Aug
27-Jun | 712 | 0.65 27-Jul 27-Aug
28-Jun | 715 | 0.01 28-Jul 28-Aug
29-Jun | 715 0 29-Jul 29-Aug
30-Jun | 73.1 0 9t Cover || 30-Jul 30-Aug
31-Jul 31-Aug
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Table 2. Comparison of 2021-2023 Monthly Temperature and Rainfall Data, Bridgeton NJ

Month & Year Average Temp (°F) Total Rainfall (in) #Rains >0.10 in
April 2023 57 6.62 9
April 2022 52 3.80 6
April 2021 54 1.67 5
April (30-year mean) 52 3.58
May 2023 60 0.60 3
May 2022 64 4.99 10
May 2021 62 322 6
May (30-year mean) 62 4,07
June 2023 69 2.26 5
June 2022 71 2.80 6
June 2021 73 291 7
June (30-year mean) 71 3.37
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Table 3. Bacterial Spot Incidence and Severity on O’Henry Peach (11 July)

% Infected| # Lesions
Treatment Rate /A Timing Fruit?! / Fruit?

CONTROL

Non-treated control |- | —mmmm- 82.0a 23.1ab

COPPER AND ANTIBIOTIC STANDARDS

Kocide 3000 30DF? 3.30z PF, SS, 1C-9C 34.0d 1.8d

FireLine 45WP 6.75 0z PF, SS, 1C-9C 54.0c 7.2cC

BIORATIONAL TREATMENTS

Theia 100DF + Dyne-Amic® |1.5Ilb+48floz | PF,SS,1C-9C 82.0a 36.5a
Kocide 3000 30DF? 3.30z PF, 1C, 3C,5C, 7C, 9C 69.0b 20.7 be
Theia 100DF + Dyne-Amic® [1.5Ib+48floz | SS, 2C, 4C, 6C, 8C ' '
Stargus + Nu-Film-P%3 64 fl oz + 32 fl oz | PF, SS, 1C-9C 60.0 be 10.8 be

1 Means calculated from 100 fruit (25 fruit/rep x 4 reps). Means in the same column with the same letter do not
differ significantly according to the Waller-Duncan K-ratio t-test (¢=0.05, K=100)

2 Spray water adjusted to pH=7.0 with potassium carbonate prior to addition of bactericide
3 Dyne-Amic added at 0.375% v/v; Nu-Film-P added at 0.25% v/v




Table 4. Bacterial Spot Incidence and Severity on Jerseyqueen Peach (13 July)

% Infected| # Lesions
Treatment Rate /A Timing Fruit?! / Fruit?
CONTROL
Non-treated control | -—— | - 440a 75a
COPPER AND ANTIBIOTIC STANDARDS
Kocide 3000 30DF 2 3.30z PF, SS, 1C-9C 12.0c 0.3c
FireLine 45WP 6.75 0z PF, SS, 1C-9C 13.0c 05c
BIORATIONAL TREATMENTS
Theia 100DF + Dyne-Amic® |1.51lb+48floz | PF,SS,1C-9C 27.0 bc 3.4ab
Koc_ide 3000 30DF? _ 3.30z PF, 1C, 3C,5C, 7C,9C 21.0 be 21 be
Theia 100DF + Dyne-Amic® [1.5Ib+48floz | SS, 2C, 4C, 6C, 8C
Stargus + Nu-Film-P%3 64 fl oz + 32 fl oz | PF, SS, 1C-9C 35.0ab 5.3ab

1 Means in the same column with the same letter do not differ significantly according to the Waller-Duncan K-ratio

t-test (0=0.05, K=100)

2 Spray water adjusted to pH=7.0 with potassium carbonate prior to addition of bactericide
3 Dyne-Amic added at 0.375% v/v; Nu-Film-P added at 0.25% v/v
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Table 5. Marketable Fruit on O’Henry Peach (11 July)

% Fruit in Category %2

Market | Market | Grades

Treatment Rate/A Timing Gradel| Grade2| 1+2
CONTROL
Non-treated control |- | - 36.0de | 13.0a 49.0d
COPPER AND ANTIBIOTIC STANDARDS
Kocide 3000 30DF 3 330z PF, SS, 1C-9C 81.0a 8.0a 89.0a
FireLine 45WP 6.75 0z PF, SS, 1C-9C 66.0b 11.0a 77.0b
BIORATIONAL AND INTEGRATED TREATMENTS
Theia 100DF + Dyne-Amic* | 1.51b + 48 fl oz PF, SS, 1C-9C 30.0e 17.0a 47.0d
i 3

'Ilft?gils ioggg?z iolg);ne-Amic 4 ig sz+ 48 fl oz 22 ég iCé 56CC 78CC * 450cd | 130a 58.0cd
Stargus + Nu-Film-p 34 64 floz +32floz | PF,SS,1C-9C 53.0bc | 14.0a 67.0 bc

! Market grade 1 = total lesion area no larger than 1/8” diameter; market grade 2 = total lesion area no larger than
3/16” diameter and no single lesion larger than 1/8”; cull = total lesion area larger than 3/16” and/or single lesion

larger than 1/8”.

2 Means in the same column with the same letter do not differ significantly according to the Waller-Duncan K-ratio

t-test (0=0.05, K=100).

3 Spray water adjusted to pH=7.0 with potassium carbonate prior to addition of bactericide.

4 Dyne-Amic added at 0.375% v/v; Nu-Film-P added at 0.25% v/v
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Table 6. Marketable Fruit on Jerseyqueen Peach (13 July)

% Fruit in Category %2

Market | Market | Grades

Treatment Rate/A Timing Gradel| Grade2| 1+2
CONTROL
Non-treated control ~ |------ | oo 69.0c 10.0a 79.0b
COPPER AND ANTIBIOTIC STANDARDS
Kocide 3000 30DF 3 330z PF, SS, 1C-9C 96.0a 20b 98.0a
FireLine 45WP 6.75 0z PF, SS, 1C-9C 92.0ab 3.0b 95.0a
BIORATIONAL AND INTEGRATED TREATMENTS
Theia 100DF + Dyne-Amic* | 1.51b + 48 fl oz PF, SS, 1C-9C 83.0abc| 7.0ab 90.0 ab
i 3

'Ilft?gilselggg?zioggne-Amic“ ig sz+ 48 fl oz 22 ég iCé 56CC 78CC * 87.0abc) 2.0b 89.0ab
Stargus + Nu-Film-p 34 64 floz +32floz | PF,SS,1C-9C 75.0bc | 9.0a 84.0 ab

! Market grade 1 = total lesion area no larger than 1/8” diameter; market grade 2 = total lesion area no larger than
3/16” diameter and no single lesion larger than 1/8”; cull = total lesion area larger than 3/16” and/or single lesion

larger than 1/8”.

2 Means in the same column with the same letter do not differ significantly according to the Waller-Duncan K-ratio

t-test (0=0.05, K=100).

3 Spray water adjusted to pH=7.0 with potassium carbonate prior to addition of bactericide.

4 Dyne-Amic added at 0.375% v/v; Nu-Film-P added at 0.25% v/v
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Cedar Apple Rust Management with Ipflufenoquin-Pyrimethanil
Premix

Emmanuel Sempeles and Srdan G. Aéimovié¢

Virginia Tech, School of Plant and Environmental Sciences, Alson H. Smith Jr. Agricultural
Research and Extension Center, 595 Laurel Grove Rd, Winchester, VA 22602, USA

Abstract:

The goal of this work was to evaluate growth-stage specific applications of fungicide premix
KFD-603 containing ipflufenoquin and pyrimethanil for preventive control of cedar apple rust
and compare it to Syllit (dodine) and Miravis (pydiflumetofen). In an unusually dry and cool
weather during spring, the first major infection of cedar apple rust occurred during the first major
warm rain on 28 April 2023 which was confirmed by the first fully developed telial horns in
orange galls of the rust fungus Gymnosporangium juniperi-virginianae. The first cedar apple rust
symptoms on adaxial leaf surface of the untreated ‘Fuji’ tree spurs used in this trial were visible
on 16 May 2023 (pycnial stage). Untreated control developed 37.5% cedar rust incidence on spur
leaves, 47.7% rust incidence on shoot leaves, and only 0.5% rust incidence on fruit. When KFD-
603 applications in mix with mancozeb were timed at pink bud and petal fall and preceded by
Procure in mix with mancozeb at tight cluster and bloom, the high control efficacy on spur
leaves was the same as when KFD-603 in mix with mancozeb was applied consecutively at pink
bud, bloom and petal fall, with no Procure in the spray program. The high efficacy of KFD-603
in mix with mancozeb applied consecutively at pink bud, bloom and petal fall did not differ from
the Miravis in mix with mancozeb, also applied consecutively at pink bud, bloom and petal fall.
When KFD-603 applications in mix with mancozeb were timed at pink bud and petal fall they
provided the same efficacy on spur leaves when Syllit in mix with mancozeb was applied at
these growth stages. Shoot leaf rust incidence confirmed these results on spur leaves. Control
with all these fungicide spray programs ranged from 88 to 92.8% on spur leaves and 42.4 to
50.5% on shoot leaves. Higher disease incidence recorded on shoots can be explained by the fact
that shoots intensively developed from bloom until terminal bud set in late June, allowing more
infections to set in than on spur leaves that develop early in the spring season. The results on
shoot leaves indicate that cedar apple rust control must continue to be controlled longer with the
effective single site fungicides, i.e., at least until second or third cover in years like 2023, which
was characterized with the delayed onset of wetting events in early May and late June. On fruit,
control with all four spray programs was 100%. Infections on fruit were likely fully avoided with
the onset of ontogenic i.e. fruit age-related resistance by 28 April. Apple fruit are susceptible to
rust infections from tight cluster through petal fall, with the latter stage occurring on 17 April
2023 on Fuji. One more year of experimental testing is necessary for KFD-603 to fully determine
the efficacy of the ipflufenoquin under heavy rust infection pressure during the whole spring and
early summer.
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Exploring New Options for Apple Blossom Blight Management

Srdan G. Aéimovié¢!, Matheus C. Borba!, Bryan Berger?, Achala KC3

Wirginia Tech, School of Plant and Environmental Sciences, Alson H. Smith Jr. Agricultural
Research and Extension Center, 595 Laurel Grove Rd, Winchester, VA 22602, USA

2University of Virginia, Department of Chemical Engineering, 102 Engineers' Way, PO Box
400259, Charlottesville, VA 22904, USA

30regon State University, College of Agricultural Sciences, Southern Oregon Research and
Extension Center, 569 Hanley Rd, Central Point, OR 97502

Abstract:

In search of materials for fire blight control with alternative modes of action to antibiotics, we
tested engineered antibiofilm enzymes (ABE), riboflavin, and premix of potassium hydroxide
and docusate sodium (PHDS) in control of blossom and shoot blight incidence. The ABE applied
once and twice, at 70% bloom, provided 25.3 to 39.7% blossom blight control and 54.4 and
74.5% shoot blight control, respectively. The high and low rates of riboflavin and PHDS applied
four times at pink bud, bloom 50%, bloom 100% and petal fall led to 49.5 to 50.6% and 53 and
55.5% blossom blight control, respectively. The same high and low rates of these materials led to
74.2 and 78.9% and 78.5 and 81% control shoot blight control, respectively. Blossom Protect in
mix with Buffer Protect applied at the same times as riboflavin and PHDS gave 80.4% control of
blossom blight and 92.2% control of shoot blight. Antibiotics FireWall plus FireLine in mix with
surfactant Regulaid which were applied at 70% bloom growth stage provided 71.3% control of
blossom blight and 88.2% control of shoot blight. Continued testing for one more growing
season of these materials is needed to determine consistency in fire blight control effects.
Furthermore, higher rates of ABE are hypothesized to provide higher efficacy in fire blight
control.
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Exploring New Options for Apple Blossom Blight Management

Srdan G. Aéimovié¢!, Matheus C. Borba!, Bryan Berger?, Achala KC3

WVirginia Tech, School of Plant and Environmental Sciences, Alson H. Smith Jr. Agricultural
Research and Extension Center, 595 Laurel Grove Rd, Winchester, VA 22602, USA
2University of Virginia, Department of Chemical Engineering, 102 Engineers' Way, PO Box
400259, Charlottesville, VA 22904, USA

30regon State University, College of Agricultural Sciences, Southern Oregon Research and
Extension Center, 569 Hanley Rd, Central Point, OR 97502

Abstract

The pathogenic bacterium Erwinia amylovora (Ea) causes the most devastating fire blight disease
of pome fruit worldwide. However, the biology, ecology and management of this pathogen has
been the least investigated in fire blight cankers. Fire blight cankers are dead zones of pome fruit
tree bark where this pathogen overwinters. Cankers serve as key sources for infection of pome
fruit tree flowers and shoots in the spring. Because conventional molecular detection techniques
cannot discriminate live Ea cells from the dead in canker tissues, we developed fire blight canker
processing procedure based on propidium monoazide (PMAXX) to eliminate the DNA from dead
Ea cells. This allowed the capability to selectively detect and quantify only live Ea cells in fire
blight cankers using digital (d)PCR. In our recent work, we transferred the viability detection assay
from the time-consuming chip-based dCPR by ThermoFisher to the newer QX200 droplet dPCR
(ddPCR) by BioRad. We also introduced an automated canker tissue homogenization using Spex
Geno/Grinder 2010. With these implemented changes, one can rapidly homogenize and extract
DNA from up to six fire blight cankers at once. The new viability (v)-ddPCR protocol based on
the PMAXx canker tissue treatment provided a dynamic range of 7.2 x 102 to 7.6 x 107 cells per
mL. This was similar to the previous chip-based v-dPCR we used. Geno/Grinder processing of
cankers allowed better detection of live Ea cells with v-ddPCR, on average 0.22 log-units higher.
This corresponds to about a 66.4% increase in the detected pathogen cell numbers in samples
homogenized automatically compared to hammered canker samples. Processing the same canker
samples with the Geno/Grinder allowed DNA extraction efficiencies up to 30.4% higher than when
cankers were processed by hammering. Finally, our comparisons of DNA extraction methods
showed that among the commercial kits, the E.Z.N.A Bacterial DNA, E.Z.N.A SP Plant DNA,
NucleoSpin Plant 11, and DNeasy Plant Mini kits provided the highest DNA extraction efficiencies,
of approximately 62%. With the new QX200 v-ddPCR protocol, we detected for the first time
viable but nonculturable Ea cells in apple fire blight cankers and symptomless bark surrounding
them. In the central black area of the canker we detected the highest total, viable and culturable Ea
cell concentrations, with the viable and culturable Ea concentrations correlating well. We detected
a sharp decrease of culturable Ea cells in the sampled bark rings around the canker, while the live
cells detected with v-ddPCR were 0.8 to 6.5 log-units higher than the culturable cell counts. All in
all, we developed a powerful molecular detection and quantification method for Ea that will enable
to evaluate resistant pome fruit tree germplasm, investigate unknown aspects of Ea life cycle, and
allow us to determine efficacy of new options for Ea management in cankers.
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Altered Trap Capture of Lepidopteran Pests with Single vs. Combination Pheromone Lures
Kelly Mclintyre 1, Alejandro Del Pozo!, Arash Rashed?, Erin Hodgson?, and Kevin Rice?
Virginia Polytechnic Institute and State University?!
lowa State University?

Insect pest management in orchards is often characterized by intensive insecticide inputs
which can result in undesirable outcomes including costly management, resistance development,
and nontarget effects. There is a need to develop more sustainable strategies to limit economic
and environmental consequences of over-reliance on insecticides. Judicious use of insect
pheromones can reduce the reliance on insecticidal inputs, and can be an integral part of an
Integrated Pest Management (IPM) strategy. While insect pheromones have been successfully
exploited for pest management (e.g., attract and kill, mating disruption), research has been
largely focused on how they affect the taxa of origin. Little is known about how pheromones
from one taxa may affect the behavior of another taxa. In this study, we assessed whether
combining pheromone lures from different taxa affects trap capture. We compared trap captures
from delta traps equipped with pheromone lures from 8 taxa; delta traps with individual lures,
and a trap with all lures combined comprised nine treatments. Treatments were arranged in a
randomized complete block design at 6 locations in Virginia, and 1 in lowa; traps were deployed
at 3 orchard sites and 4 field crop sites. Traps were monitored for 20 weeks with catch
enumerated weekly. Data were analyzed with a linear mixed effects model; replicate, week, and
location were treated as random effects. Preliminary results showed significantly lower captures
in combined lure traps, suggesting an antagonistic effect of combining lures. This research
ultimately aims to investigate whether deploying certain non-target insect pheromones may repel
key pests.
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Controlling Increased Levels of Plum Curculio, Conotrachelus nenuphar, in Pennsylvania Apple
Orchards

Kevin Peters and David Biddinger — Penn State FREC
In the past five years, fruit growers and integrated pest and pollinator (IPPM) managers have
seen up to a 10-fold increase in plum curculio (PC) (Conotrachelus nenuphar) damage in
Pennsylvania orchards. While not a new pest, the pesticides (e.g., azinphosmethyl, methyl
parathion, chlorpyrifos & thiacloprid) used to effectively control it in the past have been phased
out due to vertebrate toxicity, worker and dietary exposure, and negative environmental impacts
such as toxicity to bees and other beneficial arthropods. This has allowed resurgence of this pest,
which until recently, was controlled by petal fall stage applications of Assaunt or Avail at lower
pest pressures. Higher population pressure of PC required one of the few remaining
organophosphate insecticides, Imidan, for control. In recent trials at the Penn State FREC in
recent trials even 3Ib/A at petal fall and again at first cover did not provide significant control of
PC. We will present recent field trials for controlling high levels of PC (over 20%) and discuss

future control options.
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Predation of Spotted Lanternfly by Web-Building Spiders Associated with Anthropogenic Structures
Cara Hodge, Caitlin Barnes, Faith Ketterman, Liam Dardick, Laura Nixon, Tracy Leskey

Spotted lanternfly, Lycorma delicatula, is an invasive phloem feeder native to Asia. This pest insect is
univoltine and has established in at least 13 states in the Eastern USA. Adult spotted lanternfly generally
emerge in July in this region, forming large feeding aggregation on a variety of host plants including tree
of heaven and grapevines. Later in the season, these large aggregations are also observed on
anthropogenic structures. One of the key questions for managing this pest’s populations is how
generalist predators present in the USA could contribute. Here, we observed adult spotted lanternfly
interactions with spider webs associated with structures in West Virginia. From August — October, we
performed surveys of all spider webs present around anthropogenic structure at the Appalachian Fruit
Research Station. For each web we confirmed presence of a spider, identified the spider family, and
recorded the presence or absence of spotted lanternfly. Thereafter, we introduced live spotted lanternfly
into identified webs and recorded spotted lanternfly fate.
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Striking a Balance: Fruit Coloration vs. Pre-Harvest Drop in Apple
Mohammad Monirul Hasan Tipu, Khalil Jahed and Sherif M. Sherif

Alson H. Smith Jr. Agricultural Research and Extension Center, School of Plant and Environmental
Sciences, Virginia Tech, Winchester, VA 22602, United States

Abstract

Fruit coloration, primarily driven by anthocyanin, is critical for fruit maturation, ripening, and its economic
value. The exogenous applications of ethylene can intensify the red color in apples by regulating
anthocyanin biosynthesis but at the expense of pre-harvest fruit dropping. To address this issue, ethylene
inhibitor is commonly used but it compromises fruit color. To strike a balance between reducing fruit drop
and enhancing color, we tested various chemical approaches in ‘Honeycrisp’ and ‘Gala’ apples. For
'Honeycrisp', ReTain (AVG-15%), Refine (NAA-3.5%), as well as the mixes of ReTain (AVG-15%) with
Seniphos (N-3%, P205-23%, Ca-3%), Accede (ACC-10%), or Motivate (Ethephon-21.7%) showed promise
in reducing pre-harvest fruit drop, with reductions of 35.50%, 45.64%, 39.03%, 35.72%, and 31.75%,
respectively, compared to the untreated control. With regards to extending the harvest window, the
ReTain+Accede combination was the standout performer, reducing fruit drop by 46.30% two weeks after
harvest, while significantly enhancing red color. For ‘Gala’ apples, Refine effectively reduced fruit drop by
24.01% compared to the control but did not increase red color. Applying Accede or Motivate improved
fruit coloration but also increased fruit drop. These findings suggest ReTain+Accede jointly act as a game
changer to enhance fruit color and minimize pre-harvest fruit drop.
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Effects of AVG (ReTain®) and 1-MCP (Harvista™) on fruit ripening, quality and
preharvest fruit drop on Honeycrisp apples grown in the Mid-Atlantic

Emily Johnson(1)(*)(S), Chloe Hinson (1), Md Shipon Miah (1)(S), Macarena Farcuh (1)
(1) Dept. of Plant Science and Landscape Arch., University of Maryland, College Park

Abstract

Honeycrisp, a popular apple cultivar due to its crisp texture and flavor profile, often experiences
marginal red color development in the Mid-Atlantic. A common practice is delaying harvest until
the minimum 50-60% color requirement is met. However, this practice advances fruit maturity,
reduces storage potential, and increases fruit drop. Preharvest ethylene inhibitors such as
aminoethoxyvinylglycine (ReTain®) and 1-methylcyclopropane (Harvista™) are used to slow
fruit maturity, delay harvest, and reduce fruit drop. Our goal is to compare the impact of ReTain®
and Harvista™ on ethylene production, fruit quality, and preharvest drop throughout ripening on-
the-tree of Honeycrisp grown under Mid-Atlantic conditions. We hypothesized that both regulators
would reduce ethylene production, delaying maturity and preharvest fruit drop. Our results show
that Retain® treated fruit displayed the most significant delay in ripening followed by Harvista™
and by the control. Retain® also negatively impacted red color development as well as delayed
the change of background color from green to yellow, as compared to Harvista™ and control. Both
inhibitors significantly decreased fruit drop percentage. Overall, the use of Retain® is more
effective than Harvista™ in delaying fruit ripening, but it has a negative impact of red skin color
development, not observed in Harvista™ treated Honeycrisp fruits.
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Effects of postharvest UV treatment on Honeycrisp apple skin red coloration under
different storage temperatures

Xueying Jiang(1), Yixin Cai(1), Rohan Tikekar(2), Joseph Sullivan(1), Macarena Farcuh(1)
(1) Dept. of Plant Science and Landscape Architecture, University of Maryland, College Park,

USA
(2) Dept. of Nutrition and Food Science, University of Maryland, College Park, USA

Poor red skin coloration at harvest limits the marketability of the apple cultivar Honeycrisp.
Light wavelength and intensity, together with temperature, affect skin coloration. We aimed to
compare the effect of different postharvest ultraviolet (UV) irradiation treatments applied under
different storage temperatures on Honeycrisp skin red coloration, blush, and ethylene production.
Fruits were harvested and submitted to postharvest UVA (600,800,1200,2400 kJ m-2) and UVB
(200, 400, 600, 800 kJ m-2) treatments during a seven-day conditioning period at either 5 °C or
10 °C, and transferred to 3 °C, along with dark and white light controls. Evaluations were
conducted biweekly for up to twelve weeks. Our results showed a dose-dependent decrease in
hue values of the skin, with 2400 kJ m-2 UV A and 800 kJ m-2 UVB displaying the lowest hue
values. The dose-dependent increase in red skin coloration observed for UVA and UVB related
to a higher blush. These red skin coloration differences were higher in fruit treated at 10 °C than
at 5 °C. No differences were observed in ethylene production regardless of the wavelength, dose,
or temperature. Overall, postharvest UV irradiation is a promising tool for promoting skin
coloration. Our results contribute to identification of optimal dosage applications.
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Investigating the Physiological and Molecular Aspects of Frost Tolerance in Apple Trees Across
Different Rootstocks.

SAINIY, J. Liut, Md. T. Islam?, and S. M. Sherif*.
'Alson H. Smith Extension Research Center, School of Plant and Environmental Sciences,
College of Agriculture, Virginia Tech, Winchester, VA 22601.

This study examines the impact of climate change, specifically late spring frost events, on apple
production, emphasizing the need for horticulturists to adapt to changing climatic conditions by
selecting rootstocks with greater frost resilience. The research focuses on understanding the
physiological and molecular mechanisms underlying frost tolerance in apple trees, utilizing 'Fuji’
and 'Gala’ as scions and 'B.9,' 'M.26," and 'G.935'" as rootstocks. Floral buds and leaves from
scion and suckers were collected before and after natural frost events over two consecutive
years (2021 and 2022). The dynamic accumulation patterns of various carbohydrate forms (e.g.,
sucrose, glucose, fructose, sorbitol) and reactive oxygen species (ROS), such as H20z2and 02"
were investigated to elucidate rootstocks' role in enhancing frost resilience. Notably, 'B.9'
rootstocks exhibited the lowest post-frost flower mortality rates among all varieties. Scion
leaves on 'B.9' displayed elevated levels of glucose and O2. Additionally, leaves from 'B.9'
suckers and flowers showed significantly higher H202 levels. These findings suggest that
differential accumulation of soluble sugars and ROS during osmotic stress events partially
explains variations in cold tolerance among apple rootstocks. Ongoing investigations at the
transcriptome level aim to advance our understanding of the gene regulatory network
associated with spring frost hardiness by unveiling differential gene expression patterns in apple
trees, with the ultimate goal of identifying the genes responsible for conferring cold tolerance.
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Systematic Monitoring of Fungicide Resistance in Multiple Postharvest Apple Pathogens in
the Mid-Atlantic Area

Castro, J*2., Robidoux, N12., Hartsock, J%2., Jurick 11, W.M3., Peter, K. A2

1Penn State University, Department of Plant Pathology and Environmental Microbiology,
University Park, PA, USA, 2Fruit Research and Extension Center, Biglerville, PA, USA
3USDA-ARS, Food Quality Laboratory, Beltsville, MD

Fungicide resistance has been reported in fungi that cause postharvest decay of apples in the
Mid-Atlantic area. However, the frequency of resistant isolates has not been systematically
explored. In this research, we aimed to evaluate the fungicide resistance profiles of Penicillium
expansum (blue mold), Alternaria alternata (Alternaria rot), and Phlyctema vagabunda (bull’s
eye rot) collected from decayed apples in Mid-Atlantic apple packinghouses. All isolates were
evaluated in vitro and in vivo against the active ingredients of two postharvest fungicides,
fludioxonil (Scholar) and pyrimethanil (Penbotec). P. expansum isolates growing on
discriminatory doses were found for both fungicides; however, they did not correlate with in vivo
efficacy. All isolates tested (N = 13) were controlled on apples treated with the fungicides at
labeled rates. A. alternata and P. vagabunda were tested in vitro on multiple concentrations of
each fungicide, ranging from 0.5-1000 pg/ml. For these pathogens, isolates growing above the
maximum commercial rates of both fungicides were found, and they caused decay on fungicide
treated fruit. This research highlights the importance of routine monitoring for fungicide
resistance in multiple postharvest apple pathogens, shows recent shifts in baseline sensitivities,
and emphasizes the necessity for developing alternatives to synthetic fungicides to prevent
fungicide failures.
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Updates on Shoot Blight and Fire Blight

Canker Management Options on Pear

Matheus C. Borba, Emmanuel Sempeles, Julie Wong, Vivien Wong, and Srdan G. A¢imovi¢
!Plant Pathology Laboratory, School of Plant and Environmental Sciences, Alson H. Smith Jr.
Agricultural Research and Extension Center, Virginia Polytechnic Institute and State University,
Winchester, VA, United States,

Abstract:

To combat shoot blight in pear trees caused by Erwinia amylovora and prevent fire blight canker
formation, we evaluated the next generation of preventive spray treatments. Our focus was on foliar
spray applications utilizing varying rates of giant knotweed extract (RSE) and combined with
Apogee, a plant growth regulator. We also explored Apogee alone, Apogee with Cueva (a copper
fungicide), and the traditional use of antibiotics like streptomycin and oxytetracycline. One 153.6 fl
0z/A and three 32 fl 0z/A applications on 6-year-old 'Bartlett' trees demonstrated significant efficacy,
achieving 78.3% to 100% control of shoot blight severity (SBS) and 76.8% to 100% control of canker
incidence (CI). Other RSE rates, including the RSE-Apogee combination, were less effective, with
SBS ranging from 62.1% to 77.1% and CI from 53.1% to 72.3%. Apogee alone displayed lower
effectiveness, controlling SBS at 67.6% and CI at 59.4%. However, Apogee with Cueva showed
promise with 89.4% control of SBS and 88.6% control of CI. Although antibiotics achieved 100%
control, they are not recommended for summer application due to antibiotic resistance concerns. In
summary, preventive RSE spray applications at two rates and the Apogee-Cueva combination
consistently provided good control of shoot blight and cankers in pear trees.
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Neonectria ditissima an emerging problem on cider apple cultivars

Matheus C. Borba!, Emmanuel Sempeles?, Diana McHenry?, Christopher Gottschalk? and
Srdan G. Aé¢imovi¢!

Virginia Tech, School of Plant and Environmental Sciences, Alson H. Smith Jr. Agricultural
Research and Extension Center, 595 Laurel Grove Rd, Winchester, VA 22602, USA. 2USDA ARS,
Appalachian Fruit Research Station, 2217 Wiltshire Rd., Kearneysville, WV 25430, USA

Abstract:

In March 2022, an apple grower reported a concerning canker disease on his cider apple trees, marked
by dark brown depressions, raised tissue and concentric elliptical rings. To identify the pathogenic
cause of this disease, we collected 25 samples from affected trees, estimating a 30% loss in
productivity. The samples were carefully transported on ice, documented with photos and disinfected
with 70% ethanol. Fungal isolates were obtained from the transition zone between live and necrotic
tissue on potato dextrose agar plates. Genomic DNA was extracted from five chosen isolates and
after PCR amplification of B-tubulin and ITS-rDNA regions, sequencing revealed 89% to 99%
identity match with Neonectria ditissima. We fulfilled Koch's postulates by inoculating wood on
potted trees, detached fruit and of detached shoots. '‘Golden Delicious,' crabapple, and ‘Red Delicious'
saplings displayed wilting and shoot necrosis (average length: 8.4 cm). 'Gala’ and 'Fuji' apple fruit
developed brown rot lesions (average diameter: 6.4 cm and 5.5 cm, respectively). Re-isolation and
re-isolates’ sequencing confirmed the presence of N. ditissima. Our work highlights the emergence
of European canker as a concern in cider apple production and we plan to focus on genome
sequencing of N. ditissima to further explore the origin of isolates.
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Expanding Fungicide Options for Apple Bitter Rot Management
Matheus C. Borba, Emmanuel Sempeles, Julie Wong and Srdan G. Aé¢imovi¢

Virginia Tech, School of Plant and Environmental Sciences, Alson H. Smith Jr. Agricultural
Research and Extension Center, 595 Laurel Grove Rd, Winchester, VA 22602, USA

Abstract:

In our quest to find biorational solutions for tackling apple bitter rot caused by various strains of the
Colletotrichum fungus, we tested 26 fungicide treatments on 'ldared' and ‘Golden Delicious' apple
cultivars. Among these, 25 were single-material sprays administered throughout the summer season.
In this experiment, we evaluated the effectiveness of a single fungicide used repeatedly until harvest,
providing us with insights into season-long protection. Among the 12 biorational fungicides assessed,
including Regalia, Nutri-Phite Magnum, Kendal, Theia, Howler and Brexil Calcium, half displayed
promising results in managing apple bitter rot. They achieved disease incidence rates of 26.4% to
67.5% on 'ldared’ fruit. The synthetic fungicides such as Flint Extra, Sovran, Cabrio, Aprovia,
Omega, Ziram, Captan, Ferbam, Switch, and Intuity proved highly effective, with disease incidence
control rates ranging from 47.1% to 100% on 'ldared' fruit. Considering the economic impact of bitter
rot, Omega, Ferbam, Aprovia, Ziram, and Cabrio are critically needed for anti-resistance
management and included either as rotation alternatives or tank-mix partners. Furthermore, 6 of the
12 biorational materials demonstrated satisfactory control and can potentially complement synthetic
fungicides, expanding the modes of action for bitter rot control.
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Evaluating New Programs for Management of
Apple Shoot Blight and Fire Blight Cankers

Matheus C. Borba, Emmanuel Sempeles, Julie Wong, Vivien Wong and Srdan G. A¢imovié

Virginia Tech, School of Plant and Environmental Sciences, Alson H. Smith Jr. Agricultural
Research and Extension Center, 595 Laurel Grove Rd, Winchester, VA 22602, USA

Abstract:

To develop effective management tools for apple shoot blight caused by Erwinia amylovora and
prevent deadly fire blight cankers on wood, we assessed eight treatments in inoculated experiments
for one year. We evaluated pre- and post-inoculation foliar sprays of giant knotweed extract (Regalia)
at four different rates, SAR activator acibenzolar-S-methyl (Actigard), and the plant growth regulator
prohexadione calcium (Apogee) alone or in combination with a copper bactericide Cueva. Five post-
inoculation applications of Actigard (3 0z/A) on 28-year-old 'Fuji' showed 64.5%, 83.3% and 88.7%
control of shoot blight severity (SBS), canker incidence (ClI) and reduced canker length (CL),
respectively. In contrast, preventive use of Actigard yielded only a 27.9% reduction of SBS, a 7.9%
decrease of Cl, and 36.5% decrease of CL. Regalia, across all rates, did not control the disease
allowing 50% to 69.8% of SBS and 42.5% to 65% of ClI, respectively. Apogee provided 28.8% SBS
reduction, a 33.3% decrease of Cl, and a 36.6% of CL reduction. Post-inoculation use of Actigard
showed good promise in disease control, justifying its potential inclusion in spray programs to
mitigate summer shoot blight outbreaks and prevent apple tree mortality from fire blight cankers.
However, one more year of testing is necessary.
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