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2020 Summer Educational Opportunities
The usual focus of our special June newsletter is to publi-

cize the summer educational events conducted by Penn State 
Extension and other groups across the state. As you may have 
guessed, this year due to the coronavirus, there will be very few 
events planned. This spring, Penn State Extension offered many 
webinars and online courses for free during the pandemic stay-
at-home period that attracted thousands of viewers from across 
the country setting new records for Extension’s online outreach 
programs. Extension will not be planning any in-person events 
until this fall and even Ag Progress Days has been cancelled for 
2020. However, growers can still keep informed despite the lack 
of in-person meetings through the following resources. 

PVGA Weekly Update
Members of the Pennsylvania Vegetable Growers Associa-

tion (PVGA) who have email receive the PVGA Weekly Update – 
a compilation of articles and other information available on the 

internet of interest to growers. While the Update is normally sent 
out each Saturday evening, during the coronavirus crisis Special 
Updates were sent out during the week to try to keep growers 
informed about current developments and resources available. 
If you are not a PVGA member (that is you do not receive this 
newsletter every month) you can join the Association for the rest 
of 2020 for only $27.50 – half the regular dues rate of $55. Simply 
send a check with your name, mailing address and email address 
to PVGA at 815 Middle Rd., Richfield, PA 17086, or you can join 
online at www.pvga.org/registration.

Pennsylvania Vegetable Growers News
PVGA also publishes its own monthly newsletter – this is 

complimentary sample copy if you are not a member (again, 
members receive this newsletter every month). Besides current 
news that pertains to vegetable, potato and berry growers that 
may not be readily available elsewhere, the newsletter also con-
tains timely articles on vegetable, potato and berry production 
from Penn State Extension and other sources as well. Again, if 
you are not a PVGA member you can join the Association for the 
rest of 2020 for only $27.50 – half the regular dues rate of $55. 
Simply send a check with your name, mailing address and email 
address to PVGA at 815 Middle Rd., Richfield, PA 17086, or you 
can join online at www.pvga.org/registration.

Pennsylvania Vegetable IPM Weekly Update
The PA Vegetable Marketing and Research Program offers 

growers the PA Vegetable IPM Weekly Update available by email, 
fax or regular mail. These Updates contain current sweet corn, 
tomato, curcurbit, berry and general integrated pest management 
(IPM) information from Penn State Extension specialists through-
out the season until early September. To request these Updates, 
email the Program at pvmrp@embarqmail.com or call 717-694-
3596 as soon as possible to get on the list for the weekly mail-
ings, faxes or emails. Please note that faxes will normally be sent 
during the nighttime hours. These Updates are also posted on the 
PAVeggies.org website at https://www.paveggies.org/farmers/
ipm-weekly-updates/.

1-800-PENN-IPM Hotline
Penn State Extension is pleased to announce a major revi-

sion to its 1-800 PENN IPM hotline to better serve the horticultural 
and agricultural community.

Callers may now select from a greater number of integrat-
ed pest management and cultural practices topics. This is a toll-
free service offered by Penn State specialists and educators with 
messages updated on a regular if seasonal basis. See complete 
article on page 20.

The Pennsylvania Vegetable Marketing and Research Program – 
PAVeggies – will again be celebrating August as PA Produce Month.  To 
see how you can take advantage of this promotion for your market, see 
page 17 and www.PAVeggies.org.  You can also follow #PAVeggies on 
Facebook and Instagram. Continued on next page
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What’s Happening on the Farm
Brian Campbell

Are We Doing Enough? 
We received an inquiry regarding what PVGA is doing concerning the social unrest going on 

around the country.  I like to think of fellow farmers I know as “leaders by example”.  We may not be 
out in front during protests, but we are actively making a difference in the lives of others – others being 
all people. 

I would like to share a personal situation that happened.  An “undocumented worker” left work late 
one evening after receiving his payroll monies.  He lived about 10 miles away and when he arrived in his 
town, a police officer pulled him over.  There was no legitimate reason to pull him over.  He was pulled 
over because the police officer wanted to steal $700 from him.  I learned the next day what happened.  
I stepped up to the plate and worked with the state police.  A year later the police officer involved was 
convicted of numerous charges, paid back the monies, did jail time and lost his job.

I have also heard several stories of fellow farmers helping others.  A family farm helped several 
families who worked on the farm obtain better lives – better lives in the way of supporting their families 
getting higher education. 

We need to be leaders by example by stepping up to the plate when we see other people being 
wronged or hurt, regardless of whether they are people of color or of different ethnic or religious back-
grounds – helping others when the opportunity arises.  

Mr. Campbell is the current President of the Association.  
He grows fresh market vegetables for both the retail and wholesale markets on his farms near Berwick.

Marrone Bio Weekly Teleconferences
Every Wednesday, at 12:30 pm EST, Steve Bogash of Marrone Bio Innovations hosts a weekly 

pest management education teleconference. These calls are for growers, retailers and crop consul-
tants. The calls last 30 minutes and begin at 12:30 PM EST. The first 15 minutes is devoted to reports 
on seasonal and active pest management challenges in vegetables and small fruit with a guest expert. 
Then, the call is opened to discussion and Q & A. The calls are recorded and accessible thru the play-
back number below. 

Call-In Number for the live Wednesday teleconference: 515-604-9914, Access Code: 832191. 
To hear recordings of the previous teleconferences, call the Playback Number: 515-604-9875. You 

will automatically be dropped into the most recent session, but can access past recordings by apply-
ing the correct reference number when prompted. 

#1— Managing Seedcorn, Cabbage and 
Onion Maggots – Ben Werling, MSU 

#2 — Managing Botrytis Indoors – Tom Ford, 
PSU 

#3 — Strawberry Pest Management – Kathy 
Demchak, PSU 

#4 — High Tunnel and GH Insect and Mite 
Management – Tim Elkner, PSU 

#5 — Managing Root and Crown Rots With 
Living Bios / Root Shield – Mike Brownbridge, 
BioWorks 

#6 — Managing Cucumber and Potato 
Beetles – Tom Kuhar, VA Tech

 

#7 — Seasonal Pest Roundup; Current 
Scouting Report – Steve Bogash, Marrone Bio

#8 — Finishing Blueberries and Blueberry 
Pest Management – Dean Polk, Rutgers  
Coop Ext. 

#9 — Vinecrop DM Management – Meg 
McGrath, Cornell

#10 — Managing Vinecrop DM – Meg McGrath, 
Cornell 

#11 — Summer Vegetable Insect 
Management – Brian Nault, Cornell 

#12 — Current Pest Challenges and Solutions 
– Tom Ford, PSU Coop Ext.

2020 Summer Educational Opportunities continued from page 1

Continued on page 4

The Pennsylvania Vegetable Growers News is the official monthly publication of the
Pennsylvania Vegetable Growers Association, Inc., 815 Middle Road, Richfield, PA 17086-9205 

Phone and fax: 717-694-3596  •  Email: pvga@pvga.org  •  Website: www.pvga.org 

Our Mission: The Pennsylvania Vegetable Growers Association serves Pennsylvania’s commercial 
vegetable, potato and berry growers through education, research, advocacy and promotion. 

Our Vision: The Pennsylvania Vegetable Growers Association will be the driving force in ensuring the 
future viability of the commercial vegetable, potato and berry industries in Pennsylvania.

Inquiries about membership, this publication or advertising rates should be directed to  
William Troxell, Executive Director, at the above address.



3June 2020

NEWS

Important Updates on COVID-19
Throughout May, the COVID-19 pandemic continued to have 

far-reaching implications for many aspects of agriculture and daily 
life in Pennsylvania. However, parts of Pennsylvania have started 
to reopen. 

The following updates reflect new information and advocacy 
efforts during the month of May. Please note, this information is 
accurate as of the end of May. Be sure to visit pfb.com/corona-
virus for the most up-to-date information.

Farm employees
• The Occupational Safety and Health Administration (OSHA) 

began enforcing new rules on employer COVID-19 report-
ing May 26. Employers are responsible for recording cases of 
COVID-19. Employers with fewer than 10 employees are ex-
empt from this requirement except in cases where work-related 
cases of COVID-19 result in a fatality or an employee’s in-pa-
tient hospitalization, amputation, or loss of an eye. In deter-
mining whether a case of COVID-19 is work-related, employers 
are not expected to conduct a full medical investigation but 
may ask the employee how he or she believes that he or she 
contracted COVID-19 and consider evidence that suggests the 
case is likely work-related, such as whether there are cases 
among other employees, whether the employee became sick 
soon after close exposure to a customer or coworker who was 
sick and whether the employee’s job requires him or her to be 
in close contact with the public in an area where there is com-
munity spread. The case is likely not work-related if the em-
ployee is the only worker to contract COVID-19 and does not 
come in contact with the public at work; and/or if the employee 
has had close contact outside of work with someone who has 
COVID-19. Visit https://bit.ly/36D0pk0 to see OSHA’s com-
plete guidance.

• U.S. Citizenship and Immigration Services has announced tem-
porary flexibility for verifying employment eligibility using form 
I-9 if the prospective employee is not able to renew a List B 
document. When the employee provides an acceptable, ex-
pired List B document that has not been extended, the employ-
er should record the document information in Section 2 under 
List B; enter “COVID-19” in the additional information field; and, 
within 90 days after DHS’s termination of the temporary policy, 
require the employee to present a valid unexpired document  

to replace the expired document presented when they were  
initially hired.

• COVID-19 resources related to farm worker housing can  
be found in the Pennsylvania Department of Agriculture  
website at https://www.agriculture.pa.gov/Documents/Sea-
sonal%20Farm%20Labor%20Camp%20Guidance.pdf 

Transportation
• Some PennDOT service centers have started reopening on a 

limited basis in yellow phase counties. Visit www.penndot.
gov/pages/coronavirus.aspx for more information on which 
centers are open.

• Pennsylvania driver licenses, photo ID cards, learner’s per-
mits, vehicle registrations of all classes (including apportioned  
vehicle registrations and biennial farm exemption certificates), 
safety and emissions inspection stickers and disability parking 
placards that have an expiration date between March 16 and 
May 31, will be valid until June 30. Visit https://bit.ly/2zvhwIh 
to learn more.

Penn State Extension
Penn State Extension has added to its offering of COVID-19 

resources for agriculture. Recent additions include:

• The Farm Market Finder App to help connect consumers with 
farmers offering direct sales. Learn more at extension.psu.edu/
farm-market-finder-app.

• An interactive map of broadband availability in Pennsylvania 
to help inform efforts to expand access to high-speed inter-
net. Learn more at extension.psu.edu/pennsylvania-broad-
band-map-app.

• Webinar series that aim to help H-2A employers navigate unique 
concerns related to COVID-19 and for dairy producers to make 
long-term decisions and plans. Learn more at extension.psu.
edu/ag-workers-visa-covid-19.

From the Pennsylvania Agricultural Alliance  
Issues Update, Penna. Farm Bureau, June 2020.

USDA Offers New COVID-19 Aid Program for Farmers
Farmers can now apply for the U.S. Department of Agricul-

ture’s Coronavirus Food Assistance Program, which aims to help 
agricultural producers weather the price and market challenges 
they’ve faced amid the global COVID-19 pandemic.

The pandemic has sent agricultural commodity prices into a 
tailspin and caused disruptions throughout the food supply chain. 
The crisis unfolded just as the agriculture economy was showing 
signs of improvement after years of price and market volatility.

The CFAP program calls for $16 billion in direct payments to 
producers based on actual losses. Farmers will receive 80 per-
cent of the payment upfront and then the remaining 20 percent if 
funding remains at the end of the application period.

To be eligible, farmers must:

• Have produced a commodity that suffered at least a five percent 
price drop or had losses due to market supply chain disruptions 
due to COVID-19 and face additional significant market costs;

• Have an average adjusted gross income of less than $900,000 
for tax years 2016, 2017, and 2018 unless 75 percent of their 

adjusted gross income comes from farming, ranching, or for-
estry;

• Meet conservation compliance provisions (the “Highly Erodible 
Land and Wetland Conservation” regulations);

• Not have a controlled substance violation.

CFAP payments are limited to $250,000 per person; however, 
special payment limitation rules will apply to corporate entities 
which may receive up to $750,000 based upon the number of 
shareholders (up to three) who contribute at least 400 hours of 
active person management or personal active labor.

Certain commodities were not included in the program be-
cause they did not suffer a five percent or greater price decline 
from mid-January to mid-April 2020, including sheep more than 
two years old, eggs/layers, soft and hard red winter wheat, white 
wheat, flax, rye, feed barley, alfalfa, forage crops, hemp, tobacco 
and others. However, USDA will consider including those com-
modities if farmers can demonstrate they meet the criteria. Farm

Continued on page 4
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USDA Offers New COVID-19 Aid Program for Farmers continued from page 3

Bureau is advocating for a broader array of commodities to 
be included in the program and encourages members to also 
contact USDA if they believe a commodity should be included.

Farmers can apply by contacting their Farm Service Agency 
county office. FSA offices are open by phone appointment only so 
be sure to call ahead. Find your county service center at offices.
usda.gov or call 202.720.2791.

Learn more about the program at farmers.gov/cfap.
The following is an overview of how payments will be calcu-

lated for specific commodities.

Non-specialty crops
Eligible non-specialty crops include malting barley, canola, 

corn, millet, oats, soybeans, sorghum, sunflowers, durum wheat, 
and hard red spring wheat.

Producers will be paid based on inventory subject to price 
risk held as of Jan. 15, 2020. Payment will be made based on 50 
percent of a producer’s 2019 total production or the 2019 inven-
tory as of Jan. 15, 2020, whichever is smaller. That amount will be 
multiplied by 50 percent and then by the commodity’s payment 
rate.

Visit farmers.gov/cfap/non-specialty for payment rates for 
each commodity and additional information.

Specialty Crops
Specialty crops producers are eligible for payments if they fall 

into at least one of three categories:

• Had crops that suffered a five percent-or-greater price de-
cline between mid-January and mid-April as a result of the 
COVID-19 pandemic.

• Had produce shipped but subsequently spoiled due to loss 
of marketing channel.

• Had shipments that did not leave the farm or mature crops 
that remained unharvested.

The following commodities are eligible in at least one of those 
categories: almonds, apples, artichokes, asparagus, avocados, 
beans, blueberries, broccoli, cabbage, cantaloupe, carrots, cau-
liflower, celery, sweet corn, cucumbers, eggplant, garlic, grape-
fruit, kiwifruit, lemons, lettuce (iceberg and romaine), mushrooms, 
onions (dry and green), oranges, papaya, peaches, pears, pe-
cans, peppers, potatoes, raspberries, rhubarb, spinach, squash, 
strawberries, sweet potatoes, tangerines, taro, tomatoes, walnuts 
and watermelons.

Payment details and additional information are available at 
farmers.gov/cfap/specialty.

From the Pennsylvania Agricultural Alliance  
Issues Update, Penna. Farm Bureau, June 2020.

This program is organized by Marrone Bio Innovations (MBI), 
a global supplier of bio-based plant health and pest management 
solutions. While MBI products may be mentioned, the teleconfer-
ences will be focused on pest management education and solu-
tions. 
 
PASA Workshops and Webinars

On August 5 Pasa Sustainable Agriculture will be hosting an 
Equipment Demo and Farm Incubator Tour at two locations. 
Equipment, land, and infrastructure are some of a beginning farm-
er’s biggest expenses when starting their own farm business. Ef-
fectively planning for the type of tools and equipment you’ll need 
for your unique operation will reduce soil and weed management 
challenges, while participating in a farm incubator program can 
significantly reduce the cost of land and infrastructure during your 
start-up years.

During the equipment demo and farm incubator tour at Hill-
top Urban Farm in Pittsburgh from 5:30 to 7:30 p.m., They will 
review a variety of soil and weed management tools and equip-
ment for small vegetable farmers and discuss Hilltop’s incubator 
program for start-up farms.

At the event at the Seed Farm in Emmaus from 3:00 to 5:30 
p.m. manager Brad Pollock will discuss what equipment works 
best for his small vegetable farm in Lehigh County, Pennsylvania 
and will review a variety of soil and weed management equipment 
used at the Seed Farm, including:

• Hand tools (wheel hoe, hand stirrup hoe, cobra head hoe, 
broadfork)

• Walk-behind tractor with implements (BCS)

• Tractor mounted cultivators (I&J cultivator, Wiliams tool 
system)

• Flame weeder

• Primary and secondary tillage implements (Celli spader, 
chisel plow, moldboard plow, disc)

See https://pasafarming.org/events/category/pasa-event/ 
for registration information or call 814-349-9856 x710.

On August 18, Pasa will present a webinar entitled Funda-
mentals of IPM: In the Field from 7:00 to 8:30 p.m. The speak-
er will be Abby Seaman, Senior Extension Associate at Cornell 
University: Abby promotes and supports the adoption and use of 
IPM practices among conventional and organic vegetable farmers 
through a combination of applied research, demonstration proj-
ects, educational programs, and networking in collaboration with 
colleagues at Cornell throughout the Northeast and beyond. This 
webinar is free - register at https://pasafarming.org/event/funda-
mentals-of-ipm-in-the-field/.

On September 9, Pasa will hosting a Cover Crops Strategies 
for Vegetable Farms workshop at the Pennypack Farm in Hor-
sham from 3:00 to 5:30 p.m. Join the farmers at Pennypack Farm 
& Education Center for a discussion of the cover crop strategies 
they use to protect and enrich the soil, and increase the yields, 
on the nonprofit’s 13-acre diversified vegetable CSA in Horsham, 
Pennsylvania. Topics covered will include species selection for 
specific uses, timing plantings, cultivation, and termination.

Attendees will be invited to ask questions relevant to their 
own operations as well, including options for cover crop planting 
that could still be viable before the end of the 2020 growing sea-
son. Register at https://pasafarming.org/event/cover-crop-strate-
gies-for-vegetable-farms/ or call 814-349-9856 x709.

2020 Summer Educational Opportunities continued from page 2



Are your labels compliant with the 
Food Safety Modernization Act?

Texpak can help create and design up to four label formats for you at no charge to fit your specific needs.  

Below are samples of some of the labels we have created for fruit and vegetable growers.  In addition,

Texpak can provide full pre-printed labels should you be looking for product branding purposes.

If you have any questions about our system or would like help with your labeling needs, please contact

us by email or phone, as indicated below.

The Texpak FSMA labeling system consists 
of a small printer that can either be operated 

with a computer or can be used as a stand-alone 
system with an optional keyboard.

Now it is possible to create and print your own FSMA compliant labels 
even if you don’t own a computer

In 2017, the government is requiring all fruit and vegetable companies to label their 
products, including information like when the product was packed, the grower number, 

field location, and other information.
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Resources Available for Farms, Businesses
Assistance and resources are available for farms and busi-

nesses that have been financially affected by steps to control the 
spread of COVID-19. 

• Visit www.pfb.com/coronavirus and select Help/Resources 
for the latest information on federal loan programs available.

• Penn State University has created a new online network to con-
nect producers, suppliers, processors and workers throughout 
the food supply chain to minimize bottlenecks. The Pennsylva-
nia Agriculture Resilience Network allows users to post offers 
to help, make connections throughout the supply chain to help 
farmers find a market for their products and match farmers with 
agricultural workers. Visit parn.psu.edu to learn more.

• Food processors and retailers can obtain free personal pro-
tective equipment for employees through the Pennsylvania 
Emergency Management Agency. Equipment comes in boxes 
of 500. Request protective equipment at https://forms.office.
com/Pages/ResponsePage.aspx?id=QSiOQSgB1U2bbE-
f8Wpob3ped6g6V4uxBkHM0bKx_a79UODIzWUFCMVF-
NUlY3T1QxSDZIQTg2SjBBWi4u. 

• USDA is in the process of launching a program that will offer 
loan guarantees to rural businesses and agricultural producers 
that are not eligible for USDA Farm Service Agency loans. Learn 
more at https://bit.ly/2WSX0dv.

• Learn more about state financial resources for affected busi-
nesses at dced.pa.gov/funding-programs.

• USDA Rural Development has created a resources page for 
customers affected by COVID-19. Learn more at rd.usda.gov/
coronavirus.

• The state Office of Unemployment Compensation has import-
ant resources available for affected employers. Learn more at 
https://bit.ly/2UMmg2O.

• DCED has created a directory for businesses and organizations 
in need to personal protective equipment to connect with manu-
facturers and suppliers. Learn more at https://bit.ly/2x4mF8W.

• American Farm Bureau’s farm stress training program is now 
available to all Farm Bureau members for free. The Rural Re-
silience training provides value to anyone who is under stress  
and is designed for individuals who interact with farmers and 
ranchers to understand the sources of stress, identify effective 
communication strategies, reduce stigma related to mental 
health, and learn the warning signs of stress and suicide. Visit 
https://bit.ly/3bD6uP8 to learn more.

• Penn State Extension has created a one-stop shop for 
COVID-19 resources on its website extension.psu.edu/coro-
navirus.

NOTE: This information is accurate as of the end of May. As the 
situation has been changing rapidly, we encourage you to visit 
www.pfb.com/coronavirus for the most up-to-date information.

From the Pennsylvania Agricultural Alliance  
Issues Update, Penna. Farm Bureau, June 2020.

SBA Continues to Accept New 
EIDL Applications 

In continued response to the Coronavirus (COVID-19) pan-
demic, small business owners – including agricultural business-
es, in all U.S. states, Washington D.C., and territories are able 
to apply for an Economic Injury Disaster Loan advance of up to 
$10,000. This advance is designed to provide economic relief to 
businesses that are currently experiencing a temporary loss of 
revenue. This loan advance will not have to be repaid. Recipi-
ents do not have to be approved for a loan in order to receive the 
advance, but the amount of the loan advance will be deducted 
from total loan eligibility. SBA will begin accepting new Economic 
Injury Disaster Loan (EIDL) and EIDL Advance applications start-
ing on June 15 to qualified small businesses and U.S. agricultural 
businesses.

Applicants who have already submitted their applications 
will continue to be processed on a first-come, first-served basis. 
For agricultural businesses that submitted an EIDL application 
through the streamlined application portal prior to the legislative 
change, SBA will process these applications without the need for 
re-applying.

Eligible small businesses and agricultural businesses may 
apply for the Loan Advance at https://covid19relief.sba.gov/#/.

For more information see https://www.sba.gov/funding-pro-
grams/loans/coronavirus-relief-options/economic-injury-disas-
ter-loan-emergency-advance.

From the Plant and Pest Advisory, 
Rutgers Cooperative Extension, June 17, 2020.
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State News Briefs
State Adopts Short-Term Budget

Pennsylvania lawmakers passed a stop-gap state budget 
that continues current funding levels through November while 
they determine how to address budgetary challenges brought on 
by the COVID-19 pandemic.

The General Assembly approved and Gov. Tom Wolf signed 
a short-term funding plan in May, which continues level funding 
for state programs as well as state-related universities, including 
Penn State and its extension programs. In addition, the General 
Assembly appropriated federal COVID-19 relief dollars to state 
programs, including $20 million to help the state’s dairy industry. 

Lawmakers will be facing tough decisions when they return 
for a “lame-duck” session following the November general elec-
tion. The pandemic hit just about every state revenue source—
including income and sales taxes—resulting in what’s currently 
estimated to be a nearly $5 billion shortfall.

In May, Pennsylvania Farm Bureau sent legislators sugges-
tions on what to prioritize for agriculture, including:

Maintaining at least level funding for Penn State Extension.
Keeping adequate funding for the core services of the Penn-

sylvania Department of Agriculture, including food safety, animal 
health and market development.

Supporting the Pennsylvania Agriculture Surplus System, 
which helps connect the charitable food system with excess farm 
products that would otherwise go to waste, at $5 million.

Continuing support for programs that help farmers diversify 
and engage in direct-to-consumer sales, such as the Very Small 
Meat Processing Grants and Dairy Development Grants.

“Pennsylvania Farm Bureau recognizes the General Assembly 
is facing difficult budget decisions ahead and that some agriculture 
programs may face reductions or elimination,” PFB President Rick 
Ebert said in a letter to lawmakers. “Our encouragement is to focus 
on the core needs of the agriculture community such as market 
development, plant and animal health and research and education. 
These are the programs that protect the health of the agriculture 
industry and guide farmers in making business decisions.”

From the Pennsylvania Agricultural Alliance  
Issues Update, Penna. Farm Bureau, June 2020.

Coalition Calls for Broadband Expansion
A coalition of statewide agriculture, business and local gov-

ernment organizations recently called on the General Assembly to 
move quickly on legislation to improve broadband access in rural 
communities.

“No one single piece of legislation will close the digital  
divide,” the coalition wrote. “Instead, there is a need for multiple 
legislative initiatives, including using both public and private in-
vestment, and a regulatory framework that streamlines buildout 
so that all Pennsylvanians can have access to broadband.”

Inadequate broadband access, particularly in rural commu-
nities, has long been a concern in the Keystone State. But the 
major shifts in daily life brought on by the COVID-19 pandemic 
have underscored the challenges that result from disparities in 
broadband accessibility.

“Many businesses went to telecommuting, a greater num-
ber of consumers began ordering necessities online and students 
went from in-classroom instruction to learning virtually through 
web-based platforms,” the coalition wrote. “The disruption of  
everyday life as a result of COVID-19 is tolerable and manageable 
with robust, strong, internet connectivity, but it is difficult—and in 
some cases impossible—in some regions of Pennsylvania.”

Members of the coalition include Pennsylvania Farm Bu-
reau, National Federation of Independent Business, Pennsylvania 
School Boards Association, County Commissioners Association 
of Pennsylvania, Pennsylvania State Grange, and the Pennsylva-
nia Chamber of Commerce and Industry.

The state House Consumer Affairs Committee voted in late 
May to advance two broadband-related bills. The measures now 
head to the full chamber for consideration.

House Bill 2348, introduced by Reps. Martin Causer and 
George Dunbar, would create a Universal High-Speed Broad-
band Funding Program, with funding being repurposed from  
an existing tax credit. This funding, coupled with other potential  
revenue sources, such as federal dollars, would be used to 
encourage the deployment of broadband service in underserved 
communities.

House Bill 2438, introduced by Rep. Clint Owlett, would 
make it easier for rural electrical coopera-
tives to run fiber optic lines and other broad-
band communications infrastructure across 
existing rights-of-way. There are provisions 
in the bill that would require the cooperative 
to seek new agreements if the installation  
of broadband service would require new 
poles or other in-the-ground infrastructure.

From the Pennsylvania Agricultural Alliance 
Issues Update, Penna. Farm Bureau, June 2020.

Continued on page 10
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State News Briefs continued from page 8

Governor Vetoes Bill Including  
Garden Centers Measure

Gov. Tom Wolf has vetoed a bill that included a measure to 
reopen independent garden centers, as well as some other types 
of businesses, statewide. For garden centers, the issue is largely 
moot now that all Pennsylvania counties have been scheduled 
to shift into the less-restrictive “yellow phase” of the governor’s 
reopening plan, which allows garden centers to open with cer-
tain restrictions, by June 5. But for garden centers that had to 
remain closed until early June due to the state’s response to the 
COVID-19 pandemic, the damage was already done as they had 
missed out on the busiest part of their season.

The measure to reopen garden centers with certain safety 
precautions in place won bipartisan support in the state House. 
In the Senate, the measure was amended into a broader bill ad-
dressing business reopenings. That legislation, House Bill 2388, 
cleared the Senate with a 31–17 vote and the House with a 123–
79 vote but was ultimately vetoed by the governor.

Pennsylvania Farm Bureau and PVGA had urged Wolf to 
allow independent garden centers to open statewide using the 
curbside or parking lot pick-up model employed by restaurants 
for take-out.

From the Pennsylvania Agricultural Alliance  
Issues Update, Penna. Farm Bureau, June 2020.

Bill Clarifying Sales Tax Exemption for  
Multipurpose Agricultural Vehicles Advances

A bill that would clarify when off-road vehicles used in farm-
ing are exempt from sales tax has cleared its first hurdle in the 
General Assembly.

The Senate Finance Committee voted in May to advance 
Senate Bill 1041, sending it to the full chamber for consideration. 
Pennsylvania Farm Bureau worked with Sen. Kim Ward of West-
moreland County to introduce to measure.

Pennsylvania law exempts farmers from paying sales tax on 
ATVs or other multipurpose agriculture vehicles, provided that 
they are being used primarily for farming purposes. However, the 
state Department of Revenue has a narrow definition of what con-
stitutes a farming activity. For example, repair of fencing is not 
considered a farming activity, because it is not directly part of the 

raising of crops or animals; however, as any farmer knows, care of 
fences is critical for managing animals.

The bill would broaden the definition of a farming activity to 
include common farm-related tasks. The aim is to ensure that 
farmers are able to claim the sales tax exemption for off-road ve-
hicles they use as part of their farming operations.

From the Pennsylvania Agricultural Alliance  
Issues Update, Penna. Farm Bureau, June 2020.

Pennsylvania To Receive Federal Funding for 
Conservation Measures

Pennsylvania will receive funding from the EPA as part of the 
“Most Effective Basin Funding Initiative,” an increase in available 
funding for the Chesapeake Bay Program. 

Out of the $6 million in total allocated to states within the 
Chesapeake Bay watershed, Pennsylvania will receive $3.6 million 
to go towards implementation of on-farm conservation practices 
and best-management practices that will reduce nitrogen loads 
from farms to meet the goals of the state’s Phase 3 Water Im-
plementation Plan (WIP3). The funds are intended to go towards 
“shovel-ready” projects that include cover crops, tillage manage-
ment, horse pasture management, livestock exclusion measures 
like stream fencing and stream crossings, streamside and riparian 
forest and grass buffers, and implementation of nutrient manage-
ment practices and soil and water conservation plans. 

The funding is intended for the state and local entities, in-
cluding counties, municipalities, townships and conservation dis-
tricts to help farmers within the watershed implement manage-
ment practices that will help reach the goals set forth in the WIP3, 
a road map of sorts for how the state will meet federally mandated 
goals to reduce nitrogen, phosphorus and sediment pollution in 
the bay by 2025. 

From the Pennsylvania Agricultural Alliance  
Issues Update, Penna. Farm Bureau, June 2020.

Game Commission Considers CWD 
Response Plan

The Pennsylvania Game Commission is considering a re-
vised plan to control the spread of Chronic Wasting Disease in 
Pennsylvania. 

The proposal calls for expanded testing and surveillance, in-
creased hunter opportunities in CWD-infected areas, targeted 

Continued on page 12
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Cultivating 
Excellence

farmcredit.com



PENNSYLVANIA VEGETABLE GROWERS NEWS12

NEWS

State News Briefs continued from page 8 
removals (sharpshooters), a state-wide ban on all deer attractants 
and a state-wide feeding ban of wild deer. The plan also calls for 
the PGC to collaborate with the PDA to strengthen their oversight 
of deer farms. Pennsylvania Farm Bureau supports most of what 
is outlined in the plan, but has submitted comments to the PGC 
in opposition to the proposed feeding ban. Currently, a feeding 
ban is in place within the designated Disease Management Areas 
where CWD is prevalent. The new proposal, if adopted, would 
expand that ban to the entire state. The plan is lacking in detail as 
to the specific measures a statewide feeding ban would include.

An official date for when the plan is presented to the Board of 
Commissioners for final approval has not yet been set. Details of 
the proposed plan are available at www.pgc.gov.

In 2019, 204 wild deer in Pennsylvania tested positive for 
CWD from 15,688 tested samples, an increase from 123 con-
firmed cases in 2018. So far in 2020, seven deer have tested pos-
itive from 1,440 samples. CWD affects cervids and is always fatal.

From the Pennsylvania Agricultural Alliance  
Issues Update, Penna. Farm Bureau, June 2020.

Election of PSU Agriculture  
Trustees Postponed

The election of delegates from agricultural societies to the 
Penn State Board of Trustees has been postponed due to prohi-
bitions on large gatherings amid the COVID-19 pandemic.

Voting for agricultural trustees involves in-person caucusing 
and voting by members of certified agricultural organizations, in-
cluding Farm Bureau, in each county.

Under the board’s bylaws, the current agricultural interest 
trustees will continue to serve until their successors are appoint-
ed or elected, with the exception of Keith Masser, who will have 
served the maximum permitted 12 years as of the end of June. 
After June 30, Masser’s seat will remain vacant until a successor 
is elected. 

Six delegates from agricultural societies serve on the Board 
of Trustees and two are elected each year.

From the Pennsylvania Agricultural Alliance  
Issues Update, Penna. Farm Bureau, June 2020.

Reminder: Leopold Award Nominations Open
Pennsylvania farmers who have gone above and beyond in 

caring for natural resources are encouraged to apply for the pres-
tigious Leopold Conservation Award. The nomination period for 
the 2020 award is open now through Aug. 1.

Given in honor of renowned conservationist Aldo Leopold, 
the $10,000 award recognizes landowners who inspire others 
with their dedication to land, water and wildlife habitat manage-
ment on private, working land. 

Sand County Foundation, the nation’s leading voice for 
conservation of private land, presents the award to private land-
owners in 20 states for extraordinary achievement in voluntary 
conservation. This is the third year the award has been offered 
in Pennsylvania, where it is presented in partnership with Penn-
sylvania Farm Bureau and Heinz Endowments.

Nominations for the 2020 award—which will be presented at 
the 2021 Pennsylvania Farm Show in January—may be submit-
ted on behalf of a landowner, or landowners may nominate them-
selves. The application can be found at: sandcountyfoundation.
org/uploads/PA-2020-CFN-1.24.2020.pdf.

Applications may also be mailed to: Pennsylvania Farm Bu-
reau; c/o Joel Rotz; PO Box 8736; Camp Hill, PA 17001-8736.

From the Pennsylvania Agricultural Alliance  
Issues Update, Penna. Farm Bureau, June 2020.
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PA Agriculture Resilience Network Online to Locate or  
Offer Assistance
Heather Karsten

To help the agriculture community respond rapidly to 
COVID-19 and other future disruptions in the food supply chain, 
the PA Agriculture Resilience Network was created.

A Penn State team has launched the PA Agriculture Resil-
ience Network platform online to help the agriculture communi-
ty respond rapidly to COVID-19 and other future disruptions of 
the food supply chain. COVID-19 disruptions vary widely — from 
the reduced dairy market and processing capacity, to travel re-
strictions for seasonal workers, and employees who have been 
infected. When interruptions such as these and others arise, any-
one in Pennsylvania can use a smartphone, tablet, or computer 
to access the PA Agricultural Resilience Network website to seek 
assistance or offer help within minutes. Users can also identify the 
location of agricultural supplies in the region or find online agricul-
tural resources and organizations.

Funded by the Institute for Sustainable Agricultural, Food, 
and Environmental Science in the College of Agricultural Scienc-
es, and led by Patrick Drohan, associate professor of soil sci-
ence, a team from Penn State and other agricultural organizations 
created the “Pennsylvania Agriculture Resilience Network.” The 
website features four user-friendly tools:

• Assist where users can request help or post a need

• Offer help where users can offer assistance such as labor, 
equipment, supplies, services, and post a resume

• Supply is a Google map populated with many types of 
agricultural entities that can supply agricultural farm prod-
ucts, seed, fertilizers, feed mills, equipment, parts, etc.

• Resources include multiple online technical information 
sources and are still under development. Examples include 
academic sources, agricultural organizations, government 
resources, and supply search tools.

Drohan explains “I live in farm country, and I see the farmers 
around me sometimes struggling with the basic logistics of how 
to get materials and supplies as different sources have gone out 
of business.” As COVID-19 disruptions further complicate these 
local challenges, the PARN website is designed to help.

Dr. Karsten is with the Department of Plant Science at  
Penn State Univ. From Penn State Extension, 

https://extension.psu.edu/pa-agricultural-resilience-network- 
online-to-locate-or-offer-assistance, May 20, 2020.
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Keepsake   Ruby Jane   Malwina   Sensation 
Day Neutral:  

Albion   San Andrea   Montery 
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Pick Up  - Delivered 

Can Ship Motor Freight or FedEx 
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MARRONE BIO INNOVATIONS’S REGALIA® biofungicide has 
been embraced by vegetable growers for some time as a re-
liable, effective solution for enhancing powdery mildew con-

trol. Steve Bogash, manager, Northeast, at Marrone Bio Innovations 
(MBI), previously served as an Extension agent at Pennsylvania State 
University. There, he performed a range of trials using Regalia® and 
traditional chemistries, consistently observing how the biofungicide 
(the active ingredient is a plant extract from Reynoutria sachalinensis) 
eliminated phototoxicity issues that greenhouses were experiencing 
when using only Mancozeb. 

The tank mix displayed a “huge advantage,” Bogash reports. After 
reviewing more than 300 
studies that indicate sim-
ilar results, Bogash says 
growers use less product, 
get better control, and 
realize improved yields by 
tank mixing biologicals and 
traditional chemistries in 
an integrated pest manage-
ment (IPM) program. This is 
the core of MBI’s BioUnite 
concept, which takes the 
guess work out of deciding 
how to tank mix the two 
types of materials.

“The tank mixes we recommend now provide reliable ways for grow-
ers to push off resistance, and increase disease control,” Bogash says. 

For example, copper is a longtime go-to for addressing fungal 
disease, including Septoria leaf spot on tomatoes. However, a tank-
mix program alternating Regalia® + copper and Regalia® + Mancozeb 
delivers superior control. 

“Reviewing the research, we see this over and over again,” Bogash 
says, adding that treating downy mildew on hops with a tank mix 
of Regalia® and Aliette resulted in better control than either product 
could accomplish alone. 

The bottom line: Regalia® is an IPM staple that improves harvest 
quality and stimulates plant’s innate ability to fight disease  
through induced systemic resistance (ISR) and systemic acquired 
resistance (SAR).  

BIOLOGICALS SLOW RESISTANCE
Bogash cites numerous research reports that validate how 

tank-mixing biological solutions like Regalia® with traditional chemis-
tries helps slow down or halt pathogen resistance. Studies performed 
in New York during winter 2019 in vine crops such as pumpkins and 
cucumbers showed chemistries like Torino or Quintec “fading” as 
powdery mildew became more resistant to these products, which 
growers rely on for control. Because these are single-mode-of-action 
materials, the fungus can eventually develop resistance to them. 

“But if you add Regalia® and possibly MBI’s Stargus® biofungi-
cide, which have very different modes of action, to the tank you can 
preserve synthetic chemistries,” Bogash says. “Growers can continue 
the products they’ve traditionally used and add these biologicals to 
decrease resistance.” 

BETTER RESULTS, EVEN WITH LOWER RATES
The economics make sense from a cost level as well; growers see 

a better ROI when they tank mix biologicals and traditional chemis-
tries using the BioUnite platform. For example, a biological or chem-
istry used alone could require 2 or 3 quarts of material to be effective. 
But when you tank mix, you might be able to drop the rate to 1 quart, 
reduce the traditional chemistry and get a higher level of control 
Bogash says. 

Better Together: Biologicals +  
Traditional Chemistries = Better ROI

 Regalia® biofungicide is a key tank-mix partner for 
conventional chemistries, enhancing control of fungal 
diseases and delivering a better yield for growers.

Powdery mildew, shown here on beans,  
is a yield-reducing pest on many crops.  
Photo: Daren Mueller, Iowa State University, Bugwood.org

Regalia® biofungicide helps to stimulate 
plants’ natural defenses against pathogens 
such as Septoria leaf spot. 
Photo: Dr. Parthasarathy Seethapathy, Tamil Nadu 
Agricultural University, Bugwood.org

The BioUnite concept takes the guesswork out of combining biological products with conventional 
chemistries, providing prescriptions for how to use both in an IPM program.

MarroneBio.com

MBI #7 Northeast.indd   1 10/30/19   9:59 AM
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Stargus® Biofungicide Controls Diseases 
Provides broad spectrum disease control on 
challenging diseases such as downy mildew 
and Botrytis.

Common Crops: Leafy Greens, Grapes, 
Cucurbits, Apples, Strawberries, Blueberries, 
Fruiting Veggies, Cole Crops

Steve Bogash, Territory Business Manager, NE and Mid-Atlantic  
717-877-7105 • sbogash@marronebio.com • Marrone BioInnovations

Learn about current 
vegetable and small fruit 

pest management pressures 
and how to deliver safe, 

effective solutions!

Jet-Ag® is a Multipurpose Sanitizer 
Broad Spectrum Peroxyacetic Acid (PAA) 
Sanitizer with two-times the oxidative power 
to control algae, fungi and bacterial diseases 
in agricultural and horticultural use. Use as 
a foliar spray, on greenhouse surfaces and 
equipment, seed bed treatments, post seed 
germination, post-harvest storage fogging.

Regalia® Biofungicide Controls  
Bacterial Diseases
Increases crop performance by stimulating 
a plant’s ability to fight diseases such as 
powdery mildew.

Common Crops: Almonds, Blueberries, 
Citrus, Cucurbits, Fruiting Vegetables, 
Grapes, Leafy Greens, Pome Fruit, Potatoes, 
Stone Fruit, Strawberries, Tobacco, Tree Nuts

Venerate® XC Bioinsecticide 
Improves Insect Control
Effective against a wide variety of 
chewing and sucking insects and 
mites and helps reduce chemical 
residue. 

Common Crops: Blueberry, Citrus, 
Cucurbits, Fruiting Vegetables, 
Grapes, Leafy greens, Medicinal 
Plants, Pome fruit, Potatoes, 
Strawberry, Tree NutsVegetables, 
Grapes, Leafy greens, Medicinal 
Plants, Pome fruit, Potatoes, 
Strawberry, Tree Nuts

Majestene® Bionematicide for 
Nematode Control
Effective nematode control 
management tool active against 
eggs, juveniles and adult lesion, 
root knot, dagger, stunt, reniform 
and soybean cyst nematodes.

Common Crops: Blueberry, 
Cucurbits, Fruiting Vegetables, 
Leafy Greens, Potatoes, 
Strawberry, Tobacco

Grandevo® WDG Bioinsecticide  
for Pest Management
Repel, stop feeding, reduce reproduction 
and induce mortality to prevent damaging 
insects, flies and mites.

Common Crops: Blueberry, Citrus, 
Cucurbits, Fruiting Vegetables, Grapes, 
Leafy greens, Medicinal Plants, Pome fruit, 
Potatoes, Strawberry, Tree Nuts

JOIN US! 
Vegetable & Small Fruit  

Pest Management  
Weekly Teleconference

Wednesdays: 12:30-1pm
April 22 - September 9

515-604-9914 
Use code: 832191

Recordings: 515-604-9875
Questions:  

sbogash@marronebio.com
or 717-877-7105

MAJESTENE REBATE 
PROGRAM

Maronne Bio will provide a 
cash rebate* of $30/gallon to 
growers who use Majestene 
bionematicide either alone 
or in a rotation or in a tank-
mix with other nematicides* 

* Special conditions apply

© 2020 Marrone Bio Innovations. All rights reserved. Always read and follow label instructions.

BIO-BASED SOLUTIONS FOR PLANT 
HEALTH AND CROP PROTECTION
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Seasonal Vegetable Updates at the Revised Penn IPM Hotline
Penn State Extension is pleased to announce a major revision 

to its 1-800 PENN IPM hotline to better serve the horticultural and 
agricultural community.

Callers may now select from a greater number of integrated 
pest management and cultural practices topics. This is a toll-free 
service offered by Penn State specialists and educators with mes-
sages updated on a regular if seasonal basis. 

The purpose of this hotline has always been to provide imme-
diate access to current information in a brief but easy-to-access 
format. With this revision, Penn State Extension hopes to provide 
the same quality of timely reports available to recipients of its inter-
net-based messages to those for whom receiving electronic com-
munications is not an option.

Even so, 1-800 PENN IPM (1-800-736-6476) is available to ev-
eryone and will benefit those in situations where online access is 
not feasible, such as when scouting a field.

New to the service are lines dedicated to the production of 
popular vegetable crops and small fruits, to various aspects of tree 
fruit production, and to greenhouse IPM. Special-purpose lines ad-
dressing the Coronavirus pandemic and the PDA pesticide appli-
cator license program have also been added. Penn State Extension 
also inaugurates a dedicated Spanish-language service, featuring 
selected messages from each of the major categories, translated 
for members of the Latinx community.

Long-time callers to 1-800 PENN IPM will already be famil-
iar with how to operate the basic menu system: press a key on a 
phone’s touch-tone keypad to hear a recorded message about a 
topic. The new system extends this simple method by providing 

another layer of menu options to deliver more information than be-
fore. When a caller presses a key, one of two things happens: either 
a message from a specialist or educator begins to play, or the lis-
tener is given the choice of selecting one of several related options.

Example — Suppose a vegetable grower calls 1-800 
PENN IPM. An introductory message provides information on 
all of the available options, including instructions to “Press 1” to 
hear messages on vegetables. So far, this reflects the previous 
behavior of the hotline and will be familiar to long-time users of 
the system.

The flexibility of the new layout comes to light after the caller 
presses that “1” key. Instead of just two pre-recorded messages 
for sweet corn and potato/tomato (which traditionally also included 
other crops), there is now the option to listen to an expanded menu 
of messages. This includes general production messages, as well 
as onion/Allium and vine crop updates.

Why is this a good thing? — The expanded menu now 
allows for additional time to cover important disease and pest 
issues for the most important vegetable crop groups. The caller 
will learn not only what to be scouting for but will hear additional 
information on best management practices to facilitate timely 
management decisions. The messages are typically updated 
weekly during the production season and more frequently if 
needed.

A table listing the set of options is provided on the next page.
You may also download the 1-800 PENN IPM Cheat Sheet to print 
out for quick reference.

See individual product labels for labeled crops.
Mustang Maxx insecticide is a Restricted Use Pesticide. Always read and 
follow all label directions, precautions and restrictions for use. Some products 
may not be registered for sale or use in all states. FMC, FMC logo, Avaunt, Coragen, 
Cyazypyr, Exirel, Mustang, Rhyme, Rynaxypyr and Verimark are trademarks of FMC 
Corporation or an a�  liate. Beleaf is a trademark of Ishihara Sangyo Kaisha Ltd. 
©2020 FMC Corporation. All rights reserved. 20-FMC-1243 06/20

Improve yield quantity and quality 
with crop protection from FMC.

Unique active ingredients for better insect 
resistance management and longer lasting 
control make a di� erence when it comes to 

season-long protection in your vegetable crops. 
Choose the FMC brands that handle insects and 
diseases before they have a chance to destroy 

your season. 

Visit your FMC retailer or 
Ag.FMC.com to learn more.
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Subject Key(s) Description

Vegetables 1 Updates for commercial vegetable production.

General 1 Messages applicable to general vegetable production.

Onion & Allium 2 Specific to Allium production.

Tomatoes & Potatoes 3 Specific to tomato/potato production.

Sweet Corn 4 Sweet corn pest updates.

Vine Crops 5 Pumpkins, squash, other cucurbits and vines

Previous menu (star) * Returns to the previous menu.

Greenhouse IPM 2 Updates for commercial greenhouse IPM.

Coronavirus Tips 3 Coronavirus updates for produce growers.

Small Fruit 4 Commercial small fruit production (all kinds).

Tree Fruit 6 Commercial tree fruit industry main menu.

Pathology 1 Tree fruit pathology updates.

Entomology 2 Tree fruit entomology updates.

Physiology/Horticulture 3 Tree fruit physiology/pomology updates.

General 4 Current tree fruit industry issues.

Directory 8 A brief directory of specialist & educator contact numbers.

FREC 0 Transfer to the Fruit Research and Extension Center.

Previous menu (star) * Returns to the previous menu.

Private Applicator License Update 8 Information about the PDA pesticide applicator license process.

Spanish-Language Translations 9 Updates in Spanish.

Vegetables 1 Messages applicable to general vegetable production.

Greenhouse IPM 2 Messages applicable to greenhouse growing.

Small Fruit 4 Messages applicable to general small fruit production.

Tree Fruit 6 Messages applicable to general tree fruit production.

Previous menu (star) * Returns to the previous menu.

VENDORS BY CATEGORY
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General Equipment 
Grading, Packing and Storage Equipment

Black Rock Repair – 717-529-6553
Market Farm Implement – 814-443-1931
Martin’s Produce Supplies – 888-381-8641
Nolt’s Produce Supplies – 717-656-9764, 661-7069
Rain-Flo Irrigation – 717-445-3000
Tew Manufacturing Corp. – 800-380-5839

Wholesale Labeling Equipment
Texpak – 800-645-3416

Refrigeration Equipment
Arctic Refrigeration - 585-343-2678
KoolJet Refrigeration - 866-748-7786     

General Supplies
Mulching/Row Covers

DuBois Agrinovation – 800-667-6279
Full Circle Mushroom Compost – 610-331-1849
Gristmill Vegetable Farm – 717-354-8444
Jordan Seeds, Inc. – 651-738-3422
Martin’s Produce Supplies – 888-381-8641
Marvel, Robert, Plastic Mulch – 800-478-2214
Mechanical Transplanter Co. – 800-757-5268
Nolt’s Produce Supplies – 717-656-9764, 661-7069
Organix Solutions – 612-919-1721
Rain-Flo Irrigation – 717-445-3000

Fertilizer
Fertrell Company - 717-367-1566
Grower Mineral Solutions - 800-437-4769
Martin’s Produce Supplies – 888-381-8641
Nolt’s Produce Supplies - 717-656-9764, 661-7069

Soil Amendments
Full Circle Mushroom Compost – 610-331-1849

Graphics from the Pennsylvania Vegetable
Marketing and Research Program for growers avail-
able in the Farmer’s Toolkit at http://www.paveg-
gies.org/farmers/farmers-toolkit/graphics/. 

FOR SALE BY OWNER

 PRICE REDUCED

GREENHOUSE/
GARDEN CENTER 

OPERATION 
171 Greenhouse Road, (Snyder County) 

Middleburg, PA 17842

Owners retiring. Proven profitable business 
model for over 40 years. Turn-key business 
with records, equipment, inventory, trees, 
shrubs, retail items. Owner is willing to assist in 
transition. Creative financing possible. The  
18-acre property consists of a two-story, 3-bed-
room, 2-bath home with small stream and 
approximately 60,000 sq. ft. total greenhouse 
area consisting of aluminum structures with 
flood tables. A 100 gallon+/minute never-fail-
ing well. Additional land to lease. 

Call or text Larry at 570-765-6470
Non-Commercial Classified Ads are

FREE for PVGA Members
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2-Row CoRn PlanteRs
(Can be used for Sweet Corn, Green Beans, Peas,  

Pumpkins, Beets, Sunflowers and even more)

• Pull Type or 3 Point Hitch
• With or Without Fertilizer Attachment
• Dry or Liquid Fertilizer
• No-till or Coventional

• Special Custom Built Planters
• New or Reconditioned
• Vacuum available for wide range of seeds
• Adjustable row width
• Using John Deere row units

561 White Horse Road, Gap, PA 17527
Call for Pricing (717) 442-4406

Pequea Planters 
is known for

their precision.

PA Vegetable Current Issues 
Beth Gugino, and Shelby Fleischer in consultation with Penn State Extension Educators

General conditions and observations: As the crops mature 
and the weather becomes warmer, we start to see a shift in pests 
and diseases as well as environmental issues. There have been 
several reports of stem damage (aka ‘plastic burn’) on tomato, 
pepper and eggplant resulting from transplanting fragile trans-
plants into hot black plastic. The extreme heat in parts of the state 

last week also caused leaf curling on some tomato cultivars. To-
mato cultivars react differentially to heat stress with some curling 
more than others although this typically does not lead to yield loss. 
And although not weather related, there have been an increas-
ing number of nutritional issues related to excessive fertility. Even 
when contracting out the nutritional management of your crop, it 

is important to still understand what your crop nutritional 
needs are and how they are being met. You can have too 
much of a good thing.

Onions and other Alliums
The recent high temperatures in the upper 80’s and 

90’s °F along with scattered strong storms have led to 
increased bacterial disease problems in onion fields 
in central and southeastern PA. The most obvious symp-
tom of center rot is a single interior bleached and wilt-
ed leaf (pictured right). The bacteria were likely already 
associated with these plants earlier in the season and 
then change in environmental conditions led to symp-
tom development. Regular weekly applications of a cop-
per-based fungicide tank mixed with mancozeb (7-day 
PHI on onion) will protect the plant tissues from bacterial 
splashed dispersed by rain. The high temperatures have 
also led to increased thrips pressure.

Also keep an eye out for Stemphylium leaf blight 
and purple blotch. These are the two most common 
fungal diseases of onion in our region. More information 
on identification and management to come in this week’s 
vegetable disease update.

Field Production Update
In general, this season the movement of cucur-

bit downy mildew has been slower due in part to drier 
conditions that occurred in the southeastern U.S. in late 
April and May. However, as coastal storms become more 
common, the disease is now starting to move up along 

the east coast with several reports in South 
Carolina and one report as far north as North 
Carolina. All reports to-date have been on cu-
cumber. Cucumber and muskmelon are typi-
cally the first crops to develop downy mildew 
and fungicide applications are our primary 
management tool. Also be on the lookout for 
powdery mildew in cucurbits especially as 
the crop begins to fruit. Fungicides are most 
effective when applied at the onset of disease 
(1 powdery mildew lesion/ 50 leaves). Be sure 
to check the undersides of the leaves where 
symptoms are apt to develop first.

Several insect pests are showing up rel-
atively early or in high numbers for this time 
of year, which may reflect higher than nor-
mal overwintering survival, either within PA, 
or in areas close to PA. Examples include 
high corn earworm counts in the DelMarVa, 
strong striped cucumber beetle pressure, 
and first sightings of squash bug. Although 
corn earworm counts within PA are very low, 
the moths will be strongly attracted to tas-
seling and silking corn. Corn earworm is also  
a pest of hemp. Pyrethroid resistance can  
be a significant problem with corn earworm, 
and usually resistance starts low, possibly  

VENDORS BY CATEGORY
PENNSYLVANIA VEGETABLE GROWERS NEWS6

General Equipment 
Plasticulture Equipment

CropCare – 717-738-7365
DuBois Agrinovation – 800-667-6279
Martin’s Produce Supplies – 888-381-8641
Market Farm Implement – 814-443-1931
Marvel, Robert, Plastic Mulch – 800-478-2214
Mechanical Transplanter Co. – 800-757-5268
Nolt’s Produce Supplies – 717-656-9764, 661-7069
Rain-Flo Irrigation – 717-445-3000
Saylor’s Farm Products – 814-745-2306

Harvesting Equipment
Black Rock Repair – 717-529-6553
CropCare – 717-738-7365
Fisher Sprayer Manufacturing – 717-768-7619
I & J Manufacturing – 717-442-9451
Market Farm Implement – 814-443-1931
Martin’s Produce Supplies – 888-381-8641
Nolt’s Produce Supplies – 717-656-9764, 661-7069
Rain-Flo Irrigation – 717-445-3000

• 18” To 30” Tilers
• Models 7 To 13HP
• Quick Change Handle Positions
• No Time-Limit Warranty on Transmissions
• 50% Higher Tine Speed Than Competition
• FREE Quick Hitch w/2+ Attachments On 732 To 853

WES STAUFFER EQUIPMENT LLC
www.wesstauffer.com    717-738-4215

BCS Dealer For 34 Years!
23 Pleasant Valley Rd., East of Ephrata off Rt. 322 • Mon., Wed. & Thurs.,  8-5:30; Tues. & Fri., 8-7; Sat., 8-1 

See Us At
Mid-Atlantic Fruit and Veg. Convention

Jan. 28 to Jan. 30, 2020

$100 to $300 Off Select Models

See the 
Model 770 Hydro!
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CropCareEquipment.com  |  Lititz, PA 
Manufactured by PBZ LLC, a Paul B. Zimmerman, Inc. company 

Please contact your local CropCare® dealer with any questions.

Cedar Grove Farm Store
Shippensburg, PA.... 717-532-7571

Rovendale Ag & Barn
Watsontown, PA ...... 570-538-9564

See these machines in action at: 
CropCareEquipment.com

The Plastic Mulch
Lifter-Wrapper 
(PR2500) combines the 
lifting and wrapping of 
plastic mulch into ONE 
EASY PASS.

The 
Picking Assistant 
(PA1600) is a quiet 
solar charged field 
hand designed to boost 
your planting/picking 
productivity and
reduce sore backs!

Reduce
Labor!

because the fraction of the population that harbors resistance 
does not overwinter as well as the fraction that does not harbor 
resistance. However, early reports are suggesting higher than 
normal rates of pyrethroid resistance in corn earworm. Scout for 
squash bug eggs or nymphs and apply controls if needed prior 
to canopy closure. Be on the lookout for aphids, mites, thrips 
and potato leafhopper on vegetable crops near newly harvested 
hay fields or fallow fields that dry down during hot weather: these 
pests will move into irrigated vegetable crops if the host they are 
on senesces or is cut. Aphids and thrips can not only directly dam-
age certain crops, but they are vectors of viruses, and striped cu-
cumber beetles and squash bugs can vector bacterial pathogens. 
Some reports are coming in of transplants harboring mites.

Special Note: Pesticide Applications in 
Enclosed Spaces 

When it comes to making pesticide applications, the Pennsyl-
vania Department of Agriculture has updated and broadened the 
term “greenhouse” to an “enclosed space” which now includes 
high tunnels, greenhouses, and hoop houses. Per 40 CFR Part 
170 enclosed space production is the production of agricultural 
plants indoors or in a structure or space that is covered in whole or 
in part by any nonporous coverings and is large enough to permit 
a person to enter. 

Situations that would still be considered enclosed spaces:
• A hoop house cover with plastic film, regardless of the 

sides being rolled up or down.
• A greenhouse with the roof vented.
• A high tunnel with both ends open.   

Situations that would not be considered enclosed spaces:
• A hoop house with all plastic film completely removed; for 

example, it is common to remove plastic film for summer 
production.

• A hoop house with a shade cloth where the plastic film 
traditionally would be.

• A tunnel, such as a low tunnel, that is not tall enough for 
a person to enter. 

When selecting pesticides to manage pest and disease outbreaks 
in enclosed structures, only products that are labelled for use in 
greenhouses/enclosed structures on that crop group can be ap-
plied. If the label specifically restricts applications in the green-
house/enclosed spaces, you are not permitted to apply it. Also, 
if the label does not specifically include or exclude greenhouse/
enclosed spaces (no mention at all), you are not permitted to apply 
it. Questions can be directed to Jessica Lenker, jeslenker@pa.gov, 
717-772-5217.

Resources for Staying Up to Date with the 
Latest Information

• Sign-up with Penn State Extension to receive the latest 
news and information on vegetable and small fruit crop pro-
duction as well as pest and disease management either elec-
tronically or by USPS (1-877-345-0691).

• Cucurbit downy mildew alerts can be obtained by email 
or text message by signing up at https://cdm.ipmpipe.org/
alerts/. You can specify the distance from your farm for which 
you would like to receive reports. NOTE: If you signed up for 
alerts in a previous to 2020 then you will need to sign-up again 
due to a website upgrade.

• The 2020-2021 Mid-Atlantic Fruit and Vegetable Produc-
tion Recommendations contains the latest information to 
help commercial vegetable growers in the mid-Atlantic re-
gional make production and pest management decisions. The 
hardcopy can be purchased either online or by calling 1-877-
345-0691. Individual sections are also available for download 
here. This publication will now be updated every other year so 
the next update will be in 2022.

The authors are extension specialists at Penn State Univ.  
From Penn State Extension, June 2 and 16, 2020.

Characteristic symptoms 
of center rot of onion. 

Photo credit: Beth Gugino.

Squash bug usually  
first appears in July,  
but first sightings  
occurred in June.  
Controls are most  
effective is applied  
prior to canopy closure.  
Photo credit: N. Sloff.
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Be on the Lookout for Issues in Greenhouse and  
High Tunnel Tomatoes
Thomas Ford

After a cold, dreary spring, the weather is starting to improve. 
This means we need to be watching for issues in the greenhouse 
and high tunnels and develop a scouting plan to monitor problems.

In this article, we will talk about some common problems and 
their management in greenhouse and high tunnel tomatoes.

Blossom End Rot in Greenhouse and High 
Tunnel Tomatoes

On the plant nutrition front growers are receiving their first 
plant analysis results back and are finding that the calcium levels 
in the tomato and pepper tissues are lower than desired. The low 
levels of calcium in the plant tissues can be easily explained by the 
cool, gray humid, weather that has been blanketing our area this 
spring which limited both transpiration rates and calcium uptake.

Historically many researchers have focused on localized cal-
cium deficiencies in tomato and pepper plants as a precursor to 
developing Blossom End Rot in tomatoes and peppers. While 
this has been the operating premise for most of my career, there 
seems to be new research that may encourage a totally differ-
ent management approach in preventing Blossom End Rot in the 
greenhouse.

Plant stress and growth spurts in the greenhouse appear to 
divert calcium away from developing fruits resulting in Blossom 
End Rot. If growers can minimize plant stress and do not over-fer-
tilize or over-stimulate their plants (bullish growth versus toned 
growth) less blossom end rot may be observed.

Two researchers, Lim C. Ho and Phillip J. White (A Cellular 
Hypothesis for the Induction of Blossom-End Rot in Tomato Fruit, 
2005) stated that direct application of calcium sprays to develop-
ing fruit would reduce the incidence of Blossom End Rot (BER) in 
tomato fruits. Other researchers have found that the application of 
calcium sprays to developing tomato fruits were very labor-inten-
sive, did not reduce the incidence of BER, and actually decreased 
the number of marketable fruits. While growers can consider on-
farm experimentation with foliar calcium products their usage 
does not appear to be the panacea that we once thought it was.
In summary, the best ways to prevent blossom end rot in green-
house tomatoes are:

• Monitor soil or media salinity. Elevated soluble salt levels in-
crease plant stress and with stress comes an increase in BER 
incidence.

• Monitor moisture levels and do not let the media or soil get 
too dry between watering and/or let it become waterlogged. 
Remember stress = BER.

• Limit plant growth spurts. Excessive or bullish growth in-
creases the incidences of BER.

• Reduce light intensity under periods of high light (summer) to 
reduce plant stress (Consider 30% shade cloth).

• Maintain moderate humidity levels with good airflow.

Thrips in Greenhouse Tomatoes
Thrips seem to be a 

problem every year, but 
the stakes get much high-
er when there are weeds 
or floriculture crops in the 
greenhouse with tomatoes. 
Many weeds and annual 
flowers can be reservoirs 
for tomato spotted wilt vi-
rus (TSWV). If thrips feed 
on infected weeds or plant 
materials and then feed on 
tomatoes they can readily 
transmit TSWV virus to your 
tomato crop.

While virus transmis-
sion is the greatest threat 
posed by thrips their feed-
ing can cause a golden 
“flecking” of the tomato 
fruit that impacts its visual 
appeal to customers. West-
ern flower thrips should be a grower’s greatest concern since they 
have the capacity to transmit TSWV. Recommended bio-control 
agents in tomato greenhouses include: Strateolaelaps scimitus, 
minute pirate bugs (Orius spp), and Neoseiulus cucumeris.

Mycoinsecticides containing Beauveria bassiana (Botan-
iGard, Mycotrol), Isaria fumosoroseus strain FE 9901 (NoFly 
WP), and Metrarhizium anisopliae can be used for thrips control 
on tomatoes. Labeled chemical insecticides for use on green-
house tomatoes include insecticidal soap (M-Pede), paraffinic oil  
(Ultra-Fine Oil), chlorfenapyr (Pylon), and azadirachtin (Azatin).
 
Tomato Pinworms in Greenhouse and  
High Tunnel Tomatoes

Tomato pinworms were detected in a tomato greenhouse in 
the western part of the state. It is believed that tomato pinworm 
pupae (from last summer) overwintered in the greenhouse and 
began attacking the tomato plants shortly after they were trans-
planted in the greenhouse.

The larva of the tomato pinworm is a small orange-brown to 
a purplish-black caterpillar that can produce a blotch-like mine 
on the leaves or tunnel slightly under the skin of the tomato fruit. 
If left uncontrolled this pest can produce 4–5 generations a year 
resulting in both defoliation and fruit damage. After feeding the 

Figure 1: Blossom End Rot (BER) occurs because of plant stress. 
Photo: Tom Ford, Penn State

Figure 2: Thrips feeding on the edge 
of tomato. Photo: Tom Ford, Penn 
State
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Figure 3: Tomato pinworms 
cause blotch mines to appear on 
infested tomato leaves. Photo: 
Tom Ford, Penn State

Figure 4: Botrytis or gray mold 
infections are the most severe under 
cloudy, wet conditions. Photo: Tom 
Ford, Penn State

Figure 5: Botrytis can colonize fresh 
wounds on cloudy gray days. Photo: 
Tom Ford, Penn State

tomato pinworm larva will 
drop to the ground and will 
pupate at or near the soil 
surface.

Growers wishing to 
manage tomato pinworm 
should consider using mat-
ing disruption (NoMate 
TPW) or light traps. Tricho-
gramma spp. have also 
been used in Canada as a 
bicontrol agent with some 
success. Insecticides la-
beled for Tomato Pinworm 
management in greenhous-
es include spinosad (Entrust 
SC), chlorfenapyr (Pylon), or 
cyantraniliprole (Exirel).
 
Botrytis in Greenhouse and High Tunnel 
Tomatoes

Cloudy, damp, gray 
weather that extends drying 
times and limits airflow is a 
recipe for Botrytis or gray 
mold. Common symptoms 
observed by growers in-
clude tan or brown lesions 
on leaves, brown cankers on 
stems, and blighted flowers. 
Under moist or humid con-
ditions, a grower will notice 
a gray fuzzy bread-mold like 
growth on blighted plant 
parts including flowers, 
leaves, and stems. Botry-
tis management starts with 
limiting high humidity and 
leaf wetness in the green-
house or high tunnel.

Horizontal airflow fans (HAF) are a grower’s best friend in 
warding off botrytis. Unfortunately, as I visit greenhouses around 
the state, I frequently encounter unplugged or missing HAF fans 
in some greenhouse operations. These fans are critical in moving 
the moist air out of the crop canopy and away from foliage, stems, 
and flowers.

High tunnels rely on natural ventilation to remove humidity 
and to dry the dew off the foliage. Due to our colder temperatures, 
growers have had to keep their high tunnel sides rolled down for 
extended periods of time which has created the perfect environ-
ment for botrytis outbreaks. High tunnel growers do not have a lot 
of alternatives when cooler weather limits natural ventilation. One 
possible solution being touted by some growers is to walk down 
the rows in the early morning and use a leaf blower to blow off 
some of the dew that is coating the foliage. While this is an added 
expense it may be a realistic option for growers that are faced 
with an abundance of cool, cloudy, wet weather.

Venting at sunset to evacuate moisture-laden air from green-
houses is often overlooked as a technique to reduce botrytis infec-
tion. Heating the cooler air drawn in from outside the greenhouse 
will lower humidity at night resulting in a growing environment that 
is less conducive to botrytis infection.

Plant debris can be a source of inoculum for botrytis infec-
tion. The removal of blighted foliage and flowers from the tomato 
plants will reduce the inoculum resulting in less infection. Growers 
should remove blighted foliage and flowers on warm, sunny dry 
days to lessen the likelihood of fresh wounds becoming infected 
from windblown spores.

 Fungicides can be an 
effective tool in preventing 
and/or managing botrytis 
in the greenhouse. Fungi-
cide resistant biotypes are 
common so growers must 
rotate FRAC (Fungicide Re-
sistance Action Committee) 
codes to prevent resistant 
strains from developing. 
Chemical fungicides labeled 
for use on greenhouse and 
high tunnel tomatoes in-
clude Scala SC, Decree 50 
WDG, Badge SC, etc. Bio-
based fungicides can be a 
great alternative to chemi-
cal fungicides if resistance 
is noted in the greenhouse. 
Products like Bacillus sub-
tillis (Cease), Streptomyces griseoviridis (Mycostop), Streptomy-
ces lydicus (Actinvovate), and Extract of Reynoutria sachalinensis 
(Regalia PTO) can be utilized with most conventional chemical 
fungicides to provide control.

Mr. Ford is with Penn State Extension in Cambria County.  
From Penn State Extension, https://extension.psu.edu/be-on-the-look-
out-for-issues-in-greenhouse-and-high-tunnel-tomatoes, June 1, 2020.
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Managing Cucurbit Powdery Mildew Successfully in 2020
Margaret Tuttle McGrath

Effectively managing powdery mildew is 
essential for producing a high-quality cucur-
bit crop. This foliar, fungal disease is com-
mon wherever cucurbits are grown, including 
in the northeastern U.S. This is because the 
pathogen produces an abundance of asexual 
spores (the powdery growth) easily dispersed 
by wind, thus it can spread widely, and the 
pathogen can produce a sexual spore in fall 
that enables it to survive over winter. Leaves 
affected by powdery mildew die prematurely 
which results in fewer fruit and/or fruit of low 
quality (prone to sunscald, poor flavor, poor 
storability). 
Powdery mildew is managed with resistant 
varieties and fungicides. An integrated program with both man-
agement tools is the best approach for achieving effective control 
because the pathogen is adept at evolving new strains resistant 
to individual tools such as resistant varieties or a specific conven-
tional fungicide. It is more difficult for new pathogen strains to de-
velop when an integrated program is used, and effective control 
is more likely. Powdery mildew management program often needs 
adjustments as the pathogen and management tools change.

Resistant Varieties — Resistant varieties are now available 
in most crop groups with new varieties released most years. Re-
sistance in cucumber is standard in modern varieties and is so 
strong it is easy to forget this cucurbit type is susceptible until 
an Heirloom type is grown. Watermelon is infrequently affected in 
the northeast. Resistance in other cucurbit types is not adequate 
used alone (without fungicide applications) to prevent impact of 
powdery mildew on yield. Tables of resistant varieties are at http://
vegetablemdonline.ppath.cornell.edu/Tables/TableList.htm 

Fungicide program — The most important component of 
an effective management program for powdery mildew is an ef-
fective fungicide program. The challenge is getting fungicide to 
the lower surface of leaves where the pathogen develops best. 
Most fungicides approved for organic production have contact 
activity. Sulfur and oil have demonstrated some ability to control 
powdery mildew on the lower surface indicating some ability to 
redistribute. Sulfur is volatile. For conventionally managed crops 
there are mobile fungicides able to move through leaves with 
targeted activity for powdery mildew. Because these fungicides 
have targeted activity, they are prone to resistance development 
and additional fungicides must be added to the program when 
there is a need to manage other diseases such as downy mildew 
and Phytophthora blight. 

For conventionally managed crops, alternate among target-
ed, mobile fungicides and apply them with a protectant fungicide 
to manage resistance development and avoid control failure if re-
sistance occurs, and also to comply with label use restrictions 
(most mobile fungicides are not permitted used exclusively). The 
powdery mildew pathogen has a long history of developing resis-
tance to fungicides (it was the first occurrence of resistance in the 
U.S.), thus a diversified fungicide program applied to resistant va-
rieties when possible is critical for success. Always implement a 
resistance management program; do not wait until there is a prob-
lem. The goal is to delay development of resistance, not manage 
resistant strains afterwards. 

When to apply fungicides — The action threshold for start-
ing applications is one leaf with symptoms out of 50 older leaves 
examined. Examine both surfaces of leaves. Starting treatment 
after this point will compromise control and promotes resistance 
development. Powdery mildew usually begins to develop around 

the start of fruit production. Protectant fun-
gicides applied before detection will slow 
initial development. After detection, continue 
applying fungicides weekly. Conditions are 
favorable for powdery mildew throughout the 
growing season; this pathogen does not need 
a period of leaf wetness to infect. 

Recommended targeted fungicides 
— Alternate among targeted, mobile fungi-
cides primarily in the following three chemical 
groups, plus apply with protectant fungicide 
to manage resistance development and avoid 
control failure if resistance occurs, and also 
to comply with label use restrictions. All tar-

geted fungicides are at risk of resistance developing; FRAC Code 
50 and U13 are the only chemistries that resistance has not yet 
been detected to. Labels are available at: http://www. cdms.net/
Label-Database. 

Vivando (FRAC Code 50, formerly U8) has exhibited excellent 
control in fungicide evaluations. Activity is limited to powdery 
mildew. It is recommended used with a silicon adjuvant. Do 
not mix with horticultural oils. It can be applied three times 
per year with no more than two consecutive applications. REI 
is 12 hr. PHI is 0 days. Prolivo is a new fungicide with a new 
active ingredient in this FRAC group as of 2018. It was not as 
effective as Quintec for managing powdery mildew on lower 

Powdery mildew on squash. Photo: UMass 
Vegetable Program
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leaf surfaces in a fungicide evaluation conducted at LIHREC 
in 2016 in which Vivando was not included. 

DMI fungicides (FRAC Code 3) include Proline*, Procure, Luna 
Experience*†, and Rhyme*† (these considered most effec-
tive) plus Aprovia Top*, Inspire Super*, Mettle, and Rally. 
Resistance is quantitative. Highest label rate is recommend-
ed because the pathogen has become less sensitive to this 
chemistry. Efficacy has varied in fungicide evaluations. Pro-
line is thought to have the greatest inherent activity. Procure 
applied at its highest label rate provides a higher dose of 
active ingredient than the other Code 3 fungicides. Five ap-
plications can be made at this rate. REI is 12 hr for DMI fun-
gicides. PHI is 0 days for some including Procure; 7 days for 
others including Proline. Inspire Super (FRAC Code 3 and 9) 
is recommended for other labeled diseases. It is expected to 
provide some control of powdery mildew. but there are other 
FRAC 3 fungicides with greater intrinsic activity for powdery 
mildew that are better choices when this is the only disease 
developing. TopGuard is labeled but not recommended be-
cause it has Code 11 ingredient plus same DMI ingredient in 
Rhyme. *Fungicides labeled for additional cucurbit diseases; 
see section on other diseases. 

Gatten (FRAC Code U13) is the newest fungicide; it was intro-
duced in 2018. REI is 12 hr. PHI is 0 days. Activity is limited 
to powdery mildew. It can be applied five times. It was as 
effective as Vivando for managing powdery mildew on lower 
leaf surfaces in a fungicide evaluation conducted at LIHREC 
in 2019 but not in 2018. 

Recommended used sparingly: 
Quintec (FRAC Code 13) was consistently effective in fungicide 

evaluations conducted on Long Island until 2019 when it was 
significantly less effective than Vivando for the first time in 

the fungicide evaluation conducted annually on Long Island. 
This was not surprising because insensitivity to a high con-
centration of Quintec (similar to the dose when applied in the 
field) has been detected in some pathogen isolates collect-
ed from commercial fields and/or fungicide-treated research 
fields at the end of the growing season on Long Island since 
2015. Resistant isolates evidently were sufficiently uncom-
mon most of the season in 2015-2018 not to impact Quintec 
efficacy. Because resistance has developed, Quintec is now 
recommended to be used less than the label permits, which 
is a crop maximum of four applications. Apply no more than 
twice consecutively. Activity is limited to powdery mildew. It 
is the only mobile fungicide that does not move into leaves: 
it redistributes to foliage where spray was not directly de-
posited, including the underside of leaves, through diffusion 
and a continual process of absorption and desorption in the 
cuticular waxes of foliage. Labeled for use on non-edible peel 
crops: melons, pumpkin, and winter squash. REI is 12 hr. PHI 
is 3 days. 

Carboxamide aka SDHI fungicides (FRAC Code 7) include 
Luna fungicides, Aprovia Top, Miravis Prime, Fontelis, Endu-
ra, Pristine, and Merivon. Last two also contain the same QoI 
fungicide (Code 11), which is no longer effective for powdery 
mildew. Resistance to boscalid, the FRAC Code 7 active in-
gredient in Endura and Pristine has been detected routinely 
on Long Island since 2009 and likely is the reason their effi-
cacy has varied in fungicide evaluations. Full cross resistance 
was documented between several carboxamides, including 
those in Pristine, Merivon and also Fontelis, but not Luna fun-
gicides, through laboratory assays conducted with pathogen 
isolates resistant and sensitive to boscalid. 

Continued on page 28
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Avoiding Blossom End Rot
Gordon Johnson

Variable June weather often creates conditions favorable for 
blossom end rot in susceptible crops, with tomatoes and peppers 
being the most affected. In most years, there is a transition point 
in June where temperatures move from the moderate side to an 
extended hot period with temperatures in the 90s. This is also 
when many tomatoes and peppers have reached full plant size 
with high water demand and have large numbers of flowers and 
developing fruit with heavy calcium demand.

While field tomatoes are not near this stage yet, high tunnel 
tomatoes are susceptible. We are seeing days in the 90’s and high 
tunnel tomatoes will have high water demand.

Blossom End Rot (BER) is a disorder where developing fruits 
do not have enough calcium for cell walls, cells do not form prop-
erly, and the fruit tissue at the blossom end collapses, turning 
dark in color. Calcium moves through cation exchange with water 
movement in the fruit, so the end of the fruit will be the last to ac-
cumulate calcium. Larger fruits and longer fruits are most suscep-
tible. With fruits, the rapid cell division phase occurs early in the 
development of the fruit and if calcium accumulation in the fruit is 
inadequate during this period, BER may occur. While it may not 

be noticed until the fruit expands, the deficiency has already oc-
curred and cells have already been negatively affected. We most 
commonly see signs of blossom end rot on fruits two weeks after 
the calcium deficiency has occurred.

Understanding blossom end rot also requires an understand-
ing of how calcium moves from the soil into and through the plant. 
Calcium moves from the soil exchange sites into soil water and to 
plant roots by diffusion and mass flow. At plant roots, the calcium 
moves into the xylem (water conducting vessels), mostly from the 
area right behind root tips. In the xylem, calcium moves with the 
transpirational flow, the movement of water from roots, up the 
xylem, and out the leave through stomata. Calcium is taken up by 
the plant as a divalent cation, which means it has a charge of +2. 
It is attracted to negatively charged areas on the wall of the xylem, 
and for calcium to move, it must be exchanged off the xylem wall 
by other positively charged cations such as magnesium (Mg++), 
potassium (K+), ammonium (NH4+), or additional calcium cations 
(Ca++). This cation exchange of calcium in the xylem requires 
continuous movement of water into and up through the plant. It 
also requires a continuous supply of calcium from the soil.

Managing Cucurbit Powdery Mildew 
Successfully in 2020 continued from page 27 

However, Luna Sensation has exhibited limited control in 
fungicide evaluations conducted in 2017-2019 at LIHREC. 
Luna Experience is the best choice because it also contains 
tebuconazole (Code 3), which needs to be considered when 
developing an alternation program. Luna Sensation is not 
recommended because it also contains trifloxystrobin (Code 
11); resistance to this chemistry is very common. Aprovia 
Top, Luna Experience, and Miravis Prime are the only Code 
7 fungicides recommended. Limit use. Aprovia Top and Luna 
Experience have the advantage that they contain a second 
active ingredient with activity for powdery mildew (Code 3). 
All have 12 hr REI. PHI is 0, 7, and 1 day respectively. Max-
imum number of applications is 2-5, depending on product 
and rate. Low rate isn’t recommended. 

Recommended used sparingly if at all: 
Torino (FRAC Code U6) exhibited excellent control in fungicide 

evaluations until recently. It failed in an experiment in North 
Carolina in 2016 and at LIHREC in 2017, where resistance to 
Torino was detected in pathogen isolates. Torino resistance 
was also detected in 2018. Activity is limited to powdery mil-
dew. It can only be applied twice to a field in a 12-mo period. 
Consecutive applications are not recommended. REI is 4 hr. 
PHI is 0 days. 

No longer recommended. Resistant pathogen strains are suf-
ficiently common to render the following fungicides ineffec-
tive: Topsin M (FRAC Code 1; MBC fungicide), QoI fungicides 
(Code 11), which include Quadris, Cabrio and Flint, and SDHI 
fungicides (Code 7) containing boscalid (Endura and Pristine) 
or an active ingredient that has exhibited full cross resistance 
in laboratory testing of pathogen isolates (Merivon). Resistant 
strains continue to be detected very commonly every year on 
Long Island where monitoring is being conducted. 

Recommended protectant fungicides — Many fungicides have 
contact activity for powdery mildew; mancozeb is an exception. 
They include chlorothalonil, sulfur, copper, mineral oil, and several 
biopesticides. Sulfur is one of the most effective and least expen-

sive products. Its activity is limited to powdery mildew, thus it is 
especially useful early in disease development when other diseas-
es are not a concern, including as a preventive application. Micro-
encapsulated formulations are recommended. Melons are sensi-
tive to sulfur especially when hot; there are PM-tolerant varieties. 

Fungicides Labeled for Other Diseases in Addition to Pow-
dery Mildew. 

• Proline (FRAC 3). Fusarium blight and gummy stem blight. 
• Rhyme (FRAC 3). Gummy stem blight. 
• Luna Experience (FRAC 3 and 7). Alternaria leaf spot, an-

thracnose, gummy stem blight, and belly rot. 
• Aprovia Top (FRAC 3 and 7). Anthracnose, Alternaria leaf 

blight, gummy stem blight, and Plectosporium blight. 
• Inspire Super (FRAC 3 and 9). Alternaria leaf blight, anthrac-

nose, gummy stem blight, Plectosporium blight, and Sep-
toria leaf spot 

• Miravis Prime (FRAC 3 and 12). Alternaria leaf blight and 
spot, gummy stem blight, and scab. 

In summary, to manage powdery mildew effectively in cu-
curbit crops: 

1. Select resistant varieties, 
2. Inspect crops routinely for symptoms beginning at the start 

of fruit development, and 
3. Apply targeted fungicides weekly with protectant fungi-

cides and alternate amongst available chemistry based on FRAC 
Group code, starting at the action threshold of 1 affected leaf out 
of 50 older leaves. Add new fungicides to the program when they 
become available; substitute new for older product if they are in 
the same FRAC group. 

Please Note: The specific directions on fungicide labels must 
be adhered to – they supersede these recommendations, if there 
is a conflict. Check labels for use restrictions. Any reference to 
commercial products, trade or brand names is for information 
only; no endorsement is intended.

Dr. McGrath is with Cornell University at the  
Long Island Horticultural Research and Extension Center.  

From Vegetable Notes for Vegetable Farmers in Massachusetts,  
Univ. of Mass. Extension, Vol. 32, No. 12, June 11, 2020.

Continued on next page
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In general, most soils have sufficient calcium to support 

proper plant growth. While proper liming will ensure there is ade-
quate calcium, it is not the lack of calcium in the soil that causes 
blossom end rot in most cases. It is the inadequate movement of 
calcium into plants that is the common culprit. Anything that im-
pacts root activity or effectiveness will limit calcium uptake. This 
would include dry soils, saturated soils (low oxygen limits root 
function), compaction, root pathogens, or root insect damage. In 
hot weather on black plastic mulch, roots can also be affected by 
high bed temperatures. Low pH can also be a contributing fac-
tor. Calcium availability decreases as pH drops, and below a pH 
of 5.2 free aluminum is released, directly interfering with calcium 
uptake. Again, proper liming will ensure that this does not occur. 
Applying additional calcium as a soil amendment, above what is 
needed by normal liming, will not reduce blossom end rot.

In the plant, there is a “competition” for calcium by various 
plant parts that require calcium such as newly forming leaves and 
newly forming fruits. Those areas that transpire the most will re-
ceive more calcium. In general, fruits have much lower transpira-
tion than leaves. In hot weather, transpiration increases through 
the leaves and fruits receive lower amounts of calcium. High hu-
midity will reduce calcium movement into the fruit even more. Tis-
sue tests will often show adequate levels of calcium in leaf sam-
ples; however, fruits may not be receiving adequate calcium. In 
addition, in hot weather, there is an increased risk of interruptions 
in water uptake, evidenced by plant wilting, when transpirational 
demand exceeds water uptake. When plants wilt, calcium uptake 
will be severely restricted. Therefore, excess heat and interrup-
tions in the supply of water (inadequate irrigation and/or rainfall) 
will have a large impact on the potential for blossom end rot to 
occur. Proper irrigation is therefore critical to manage blossom 
end rot.

As a positive cation, there is “competition” for uptake of cal-
cium with other positive cations. Therefore, if potassium, ammo-
nium, or magnesium levels are too high in relation to calcium, they 
can reduce calcium uptake. To manage this, do not over-fertilize 
with potassium or magnesium and replace ammonium or urea 
sources of nitrogen with nitrate sources.

Applying additional soluble calcium through irrigation, espe-
cially drip systems, can reduce blossom end rot to some degree if 
applied prior to and through heat events and if irrigation is applied 
evenly in adequate amounts. Foliar applications are only partial-
ly effective when applied to very young developing fruit. Fruits 
do not absorb much calcium, especially once a waxy layer has 
developed, and calcium will not move from leaves into the fruit 
(there is little or no phloem transport). Foliar applications of 2-4 
lb Calcium (Ca) per acre is recommended. Foliar calcium can be 
applied as calcium chloride at the rate of 5-10 lb per 100 gallons 
per acre, calcium nitrate at the rate of 10-15 lb per 100 gallons per 
acre, or chelated calcium at labeled rate.

In conclusion, the keys to controlling blossom end rot are 
making sure roots are actively growing and root systems are not 
compromised, soil pH is in the proper range, and irrigation is sup-
plied in an even manner so that calcium uptake is not interrupt-
ed. Supplemental calcium fertilization will only marginally reduce 
blossom end rot if water is not managed properly.

Dr. Johnson is the Extension Vegetable and Fruit Specialist  
at the Univ. of Delaware. From the Weekly Crop Update,  

Univ. of Delaware Extension, Vol. 28, Issue 12, June 5, 2020
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Vegetable Transplant Stunting
Gordon Johnson 

Growers are reporting problems with stunted transplants. 
In some cases, plants appear to have abnormal growth with 
compressed internodes, “twisted” stems, or abnormally shaped 
leaves. In other cases, plants are not putting on any new growth.
Transplant stunting can be caused by several factors during 
greenhouse production, during shipping and handling, during 
planting, and post planting.

Problems with Greenhouse Media
Each year there are some problems that arise with vegetable 

transplants related to issues with the growing medium. This is of-
ten seen as poor growth, yellow plants, or stunted plants. Green-
house media manufacturers have good quality control measures 
in place but things can go wrong on occasion – inadequate mix-
ing, critical components missing or in the wrong proportions (i.e. 
wetting agents, fertilizers, lime), or defective, poor quality compo-
nents. Media can also be affected by poor storage and handling. 
Most commonly this occurs when it is stored outside and bales 
or bags get wet. In addition, media has a certain shelf life – old 
media often dries out and is hard to get rewetted.

When growers start filling trays, any media that does not han-
dle well should be viewed as suspect and should not be used. 
Contact your supplier and have them inspect and run tests on the 
suspect media. Avoid using overly dry or caked media, media that 
is hard to loosen, media with a bad smell, water soaked media or 
media that is hard to wet.

Most media (but not all) will come with a starter lime and 
fertilizer charge. The fertilizer is designed to give about 2-3 week 
of nutrients. If the fertilizer is missing or improperly mixed or in 
the wrong proportion, seeds will germinate but seedlings will not 
grow much and will remain stunted. In this case, liquid fertilizer 
applications will need to be started soon after plant emergence.

Peat based media are acidic in nature and we generally can 
grow at lower pHs than soil. Plants will perform well from 5.4 to 
6.4. Lime is added to peat based media and reacts over time after 
first wetting so pH will rise over time. Above 6.4 we often see iron 
deficiencies in transplants. This also occurs if irrigation water is al-
kaline (has high carbonates) causing pH to rise too high over time.

In high pH situations, to get transplant growth back to nor-
mal, use an acidifying fertilizer (high ammonium content) for liquid 
feeds. Use of iron products, such as chelated iron, as a foliar ap-
plication on transplants can help them to green up prior to the pH 
drop with the acid fertilizer. In severe cases with very high media 
pH, use of iron sulfate solutions may be needed to more rapidly 
drop the pH. Acid additions to greenhouse irrigation water may 
also be considered for where water is alkaline.

If lime is missing or inadequate, and pH is below 5.2, plants 
may have calcium and magnesium deficiencies or may have iron 
or manganese toxicities. This also occurs in media that has been 
saturated for long periods of time. To correct this situation, apply 
a liquid lime solution to the media and water it in well. Calcium 
deficiencies will lead to damage to growing points and stunted 
and distorted plants.

Media that does not wet properly may not have enough wet-
ting agent or the wetting agent may have deteriorated. They will 
be difficult to water and will not hold water well thus stressing 
plants. Application of additional greenhouse grade wetting agent 
may be needed.

If the initial media fertilizer charge is too high, or if too high 
of concentration of liquid fertilizer feed is used, or if incorporated 
slow release fertilizer “dumps” nutrients, high salt concentrations 
can build up and stunt or damage plants. Leaf edge burn, “plant 
burn”, or plant desiccation will be the symptoms. Test the media 

for electrical conductivity (EC) to see if salt levels are high. The 
acceptable EC will depend on the type of test used (saturated 
paste, pour through, 1:1, 1:2) so the interpretation from the lab 
will be important. If salts are high, then leaching the media with 
water will be required.

Problems with Transplants in Small Cell Sizes
More and more transplants are being grown in small tray cell 

sizes. These small size transplant plugs can become extremely 
root bound and may not put on new roots after transplanting. An-
other issue is when small cell transplants become waterlogged by 
overwatering. There will be limited oxygen to roots in this situation 
and plants may turn yellow and remain stunted. This is very com-
mon in peppers.

Problems Related to Transplant Height 
Control and Greenhouse Conditions

Growers use a range of techniques to manage transplant 
height in the greenhouse. This includes limiting phosphorus (P) 
fertilization, minimizing day-night temperature differentials, brush-
ing plants, limiting water, and using plant growth regulators (limited 
for vegetable transplants). Each of these if not properly managed 
can cause long term stunting. Most growth regulators labelled for 
floral crops are not labelled for vegetables. Plants exposed to lim-
ited P may have a severe deficiency that will take several weeks 
to grow out of. Warm season transplants exposed to cold air can 
become yellow and be stunted because roots stop growing. This 
is particularly a problem near vent inlets and in hardening off ar-
eas. Plants that are overly water stressed drop leaves and take a 
long time to recover. Plants exposed to damage from heaters that 
are improperly venting exhausts into the greenhouse may suffer 
severe damage and show yellowing, distorted growth, and leaf 
drop. Diseases of roots, Pythium in particular, can be an issue, 
particularly when plants are placed directly on the ground (even if 
landscape fabric is in place). This can be a major source of plant 
stunting and transplant losses.

Herbicide Use in and Around Greenhouses
Transplant deformities and stunting can also occur when her-

bicides have been used to kill weeds in and around greenhouses. 
In the enclosed environment of a greenhouse, volatilization is en-
hanced and severe damage can occur from many common herbi-
cides. Greenhouse vents and fans can draw in herbicides applied 
nearby also causing severe damage.

Problems During Shipping and Handing
With the bad weather, many growers received boxed trans-

plants from southern sources but could not plant immediate-
ly. Plants that are shipped without trays (already pulled) or that 
are bare rooted that are packed tightly in boxes must be planted 
quickly. Delays will lead to plant deterioration, leaf loss, and po-
tential disease buildup. Once transplanted, some of these plants 
may now grow out.

Planting and Plant Stunting
Transplants that are planted in extended cloudy periods may 

not grow well in the field, especially if plants have come out of the 
greenhouse after an overcast period. In years with cold, cloudy, 
windy weather after transplanting, we have had large losses of 

Continued on page 35
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Strawberry Anthracnose:  
Better Understanding and Management
Kathleen Demchak and Timothy Elkner

Strawberry Anthracnose Part 1: Better 
Understanding and Management 

Anthracnose on strawberries is a recurring problem for 
Mid-Atlantic growers and is especially challenging to manage.

Dr. Mengjun Hu at the University of Maryland and Kathy Dem-
chak at Penn State have been working to better understand the 
anthracnose situation in the region. Their work has included col-
lecting diseased fruit and plants, using them to identify the fungal 
species present, and testing for fungicide resistance to improve 
management recommendations.

Hu identified four species that cause anthracnose crown, or 
fruit rot, from these samples. The most common species was also 
the one most commonly found in samples collected in the South 
and in California. In other studies, these species have been found 
on other crop plants, woodland plants, and common weeds such 
as pigweed and white clover, often without exhibiting symptoms. 
Complicating matters further, research has shown that controlling 
infected weeds with certain herbicides (glyphosate and paraquat) 
may trigger the fungi to sporulate, perhaps as a survival mecha-
nism. Additionally, inoculum can also be transported on denim 
clothes and workers’ hands. All of these factors make anthrac-
nose especially challenging to manage.anthra

Strawberry plants begin free of disease after they’ve been 
multiplied in tissue culture labs. However, as they spend time in 
the field, they are exposed to inoculum sources. Individual nurser-
ies are trying very hard to keep plants clean and rotate fungicides 
to avoid resistance development. However, during the multi-sea-
son propagation process, some plants become infected and may 
arrive at your farm with anthracnose present, but without obvious 
symptoms. When conditions are right for disease development—
warm and wet weather here in the eastern U.S.—symptoms will 
appear. Then all that is needed is splashing water from rain to 
bounce spores around on the plastic and to fruit in your planting 
bed, potentially turning a small infection into an epidemic.

Over time, it is very difficult to avoid exposure to inoculum. 
Because of multiple sources, various steps in the propagation 
process, and the need for fungicides to keep the disease at bay, 
plant material may be exposed to the same fungicide mode of 
action more times than is ideal. In our samples, Hu found wide-
spread resistance to azoxystrobin, a category 11 fungicide that 
has been the mainstay of many fungicide programs. There is also 
resistance to other active ingredients within the same FRAC code.

With all of these concerns, what’s a grower to do? First, be 
aware that healthy-looking plants may be infected without any-
one knowing, so you should watch for symptoms of dark brown 
sunken lesions on petioles or leaf tissue, blighted blossoms, and 
wilting or dying plants.

 Blighted flowers can look like those infected by Botrytis. 
You can pick a few affected blossoms and put them in a plastic 
bag in a cool location. After a day or two, those infected with 
Botrytis should exhibit the telltale grayish ‘fuzzy’ appearance of 
this disease. Berry caps and leaves infected by anthracnose have 
brown or black lesions with irregular margins (other diseases tend 
to have round spots) and round or elongated lesions on runners 
and leaf petioles as well. If conditions are right, small slimy orange 
spore masses may be seen in any of these lesions. Early fruit in-
fection can show as hard, brown areas on green fruit with black-
ened seeds and as sunken areas without much color on maturing 
and ripe fruit.

 As infections progress on ripe fruit, these areas will then turn 
dark brown with an orange or salmon center where spores are 

being produced. Note that black seeds are very obvious when 
the fruit is infected with anthracnose, whereas seeds will remain a 
light color if infected with botrytis.

Second, some cultural controls should help such as keeping 
fields weed-free, using straw in row middles and tucked up under 
plants to reduce rainsplash, using good rotations, and managing 
row covers to avoid heat buildup under them. Berries infected 
with anthracnose should be removed from fields during harvest, 
and heavily infected areas should be harvested last to avoid 
spreading the disease.

Third, with a predicted return to seasonal temperatures, 
growers should focus on protecting developing fruit from anthrac-
nose with an effective fungicide program. To avoid further resis-
tance development, start with the protectant fungicides captan 
and thiram either alone as part of the rotation, or as a tank-mix 
partner with each spray application. Note that thiram has better 
efficacy against Botrytis but captan can do a much better job for 
anthracnose. Growers are limited to 5 applications of thiram per 
year (which has a 3-day preharvest interval), and 8 per year of 
captan if the maximum rate of captan is used.

Continued on next page

Sunken area caused by anthracnose fruit rot on ‘Monterey’ fruit prior to 
development of orange spore masses. Photo: Kathy Demchak, Penn 
State Extension

Anthracnose causing blight of strawberry blossoms. Photo: Dr. Tim 
Elkner, Penn State Extension



PENNSYLVANIA VEGETABLE GROWERS NEWS32

BERRY PRODUCTION

Here are effective materials you can use for anthracnose that 
utilize different fungicide classes for resistance management.

• Check current labels to make sure any applications are 
allowable for your location and rotation restrictions are 
followed. Switch (group 9 + 12), and Oso/PhD (group 19) 
have received good ratings in the South.

• The category 3 products, difenoconazole, and propi-
conazole have shown very good efficacy against anthrac-
nose based on lab testing. Inspire Super contains difeno-
conazole with cyprodinil (one of the active ingredients in 
Switch, so watch rotations if also using Switch).

• Various products such as Tilt, Protocol, and Bumper con-
tain propiconazole. Note that other group 3 fungicides la-
beled for use on strawberries for other diseases are inef-
fective for anthracnose based on lab testing.

• Be cautious concerning the use of mixtures containing 
group 11 + 7 in particular, such as Pristine and Merivon 
Xemium. The possibility of resistance to the category 11 
components means the products may be ineffective, as 
the category 7 components have little if any effect on an-
thracnose.

Strawberry Anthracnose Part 2: A Closer 
Look at Management and Fungicide Use

In Part 2, we take a closer look at some of the research re-
sults discussed in Part I, and additional specific recommenda-
tions for management in Pennsylvania.

In the last few years, it became apparent that we needed 
a better understanding of the anthracnose fruit rot situation on 
strawberries in the mid-Atlantic region. Thanks to the availability 

of molecular techniques, good University facilities, and engaged 
pathology personnel, we are making some significant progress.

Before we get to the results, we need to understand fungi-
cide resistance as it pertains to anthracnose in particular. There is 
evidence that when we ship plant material around, we also ship 
around some disease inoculum, and some of it is resistant to cer-
tain fungicides. Research in Florida showed this was the case re-
garding resistant strains of Botrytis.

Even if you work to avoid resistance development on your 
farm, the resistant disease inoculum that may already be in the 
plants does not become less resistant over time—at least not in 
the case of our most common anthracnose species and the fun-
gicide class to which it is most commonly developing resistance. 
This is because there is no evidence for a “fitness penalty” (i.e., no 
cost to the fungus) to be resistant, so there is no reason for it to 
change back to being sensitive to the fungicides we are using. On 
the other hand, when we spray fungicides, we are always pressur-
ing the fungi to become more resistant to those fungicides.

Rotating chemical classes preserves the effectiveness of a 
fungicide’s mode of action. When you use a fungicide that acts 
on one particular fungal process, some fungal strains may emerge 
that are resistant to that chemical, but if you then use a fungicide 
with a different mode of action, the resistant fungi are wiped out in 
some other way. Multi-site fungicides act on a fungus in multiple 
ways. Eventually, resistance could still emerge, but its develop-
ment is much less likely. If the resistance situation is an unknown, 
it would be wise to include a multi-site fungicide in the tank when 
using a single-site fungicide.

Over the past year, 200 isolates of Colletotrichum, the genus 
of the fruit and crown-rotting organisms that cause anthracnose, 
were analyzed. These had been collected from North Carolina to 
Pennsylvania over the past few years. Forty of these isolates were 
collected in 2019 from Pennsylvania farms that used different cul-
tivars, plant sources, and production systems. When we took a 
close look at just these isolates, some interesting trends emerged. 
We do need to keep in mind that this was only 40 isolates—this 
is a very small number for our state where production is very
diverse, and we definitely need to collect more data in the sum-
mer of 2020 to solidify any conclusions. However, this information 
may help in guiding fungicide programs this year, so we felt it was 
important to discuss this now.

Looking at the results for Pennsylvania samples collected 
in 2019 (and note, we’re talking about only the isolates obtained 
from PA farms at this point), two fairly obvious trends regarding 
resistance emerged.

The first was that the isolates collected from the varieties that 
are the most susceptible to fruit anthracnose (“California variet-
ies”, in particular, ‘Chandler,’ ‘Camarosa’, ‘Albion’, ‘San Andreas’,

Continued on next page

Ripe strawberry fruit showing sunken area with black seeds indicating 
anthracnose infection. Photo: Kathy Demchak, Penn State

Green fruit showing black seeds and orange-salmon spores characteristic 
of anthracnose infection. Photo: Kathy Demchak, Penn State

Anthracnose causing blackening of green fruit and blossom blight. 
Photo: Dr. Tim Elkner, Penn State Extension
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Strawberry Anthracnose Part 2: A Closer 
Look at Management and Fungicide Use 
continued from page 32

‘Seascape’) were frequently resistant to azoxystrobin (the ac-
tive ingredient in Abound), a category 11 fungicide. We cannot, 
however, sort out the varieties from plant material origin at this 
point, as the plant material of these varieties largely originated 
from either southern propagators or California nurseries. So, is 
this a variety effect, or a plant source effect? We really don’t know.

The second interesting trend was that isolates obtained from 
“eastern” varieties and from nurseries where plant material was 
limited in its travels, were much more likely to be sensitive to 
azoxystrobin. Again, the variety effect, or plant source effect? We 
don’t know. What we do know though, is that we can’t rest on 
our laurels regarding resistance development with strains isolated 
from these plants either, as some resistance was found there, too.

Hindsight is 20-20 of course, and how this might have un-
folded seems obvious now. Susceptible cultivars need to be 
sprayed more often than others. If they are sprayed over a period 
of decades (even if only a few times a year with a particular fun-
gicide class), and with a fungicide that has a single site mode-
of-action, resistant strains develop. We knew that could happen 
already, right? Add to this the fact that these varieties that are very 
susceptible to anthracnose also probably have been producing 
relatively more inoculum, and we are selecting for resistant strains 
every time we spray. The only surprise in all of this perhaps is that 
our fungicides work for as long as they do.

We knew the theories, but to what extent resistance develop-
ment was happening was really a black box until we had the tools 
to see what was going on. While the resistance tests mentioned 
above were done with azoxystrobin, there is known cross-resis-
tance to other fungicides in the category 11 fungicide class, so 
they are at risk, too. We don’t want to lose them when they do 
work, nor do we want to lose the companion active ingredients 
that are often included with them in pre-mixes.

It is probably safe to assume that your plants were exposed 
to some inoculum sources and that they picked up at least a little 
inoculum along the propagation path. So what’s best to do?

Cultural Controls for All Growers
• As always, do anything you can to improve airflow in the 

planting. This means good site selection with a site that 
slopes for air drainage if available, possibly increasing 
plant spacing slightly, and removing row covers promptly.

• Prevent weeds from getting established in the first place 
for many reasons, including the fact that apparently they 
can be hosts of Colletotrichum species too, and killing 
them with glyphosate or gramoxone makes the disease 
sporulate, as discussed in Part I. Remove the weeds from 
the field if they are large or cultivate lightly when weeds are 
small to control them. Consider smothering low-growing 
weeds with straw mulch so they decompose quickly.

• Try to avoid moving inoculum, which is easy to do. Work 
in infected areas and with susceptible cultivars last. Clean 
off equipment, hands, and clothes. If you aren’t washing 
your hands to stay healthy, here’s another reason – to avoid 
spreading anthracnose.

• Row covers aren’t a likely source of inoculum from season 
to season if stored relatively clean, but inoculum could be 
transported on them as they are dragged across an infect-
ed field – so try to watch how you move them.

• Anthracnose is primarily a rain-splashed disease, so try 
keeping straw tucked up close under plants. At a mini-
mum, it will help keep the fruit clean.

• Especially if you are growing organically, consider trying 
low tunnels or high tunnels. Keeping plants dry equals no 
anthracnose.

Key Points Regarding Fungicide Use
• Think about which fungicides may be providing control, 

and which aren’t. If you suspect that resistance may ex-
ist in your plants to fungicides in category 11 (aka activity 
group 11, FRAC code 11, strobilurins, or QoI fungicides), 
avoid using category 11 fungicides because they may not 
be working, or if they are to a limited extent, they may not 
be for long. If using a pre-mixed product that combines 
a category 11 ingredient with one with another mode of 
action, avoid using the 11 + 7 combination, as the “7” part 
doesn’t work on anthracnose.

• Regardless of whether you suspect resistance or not, pro-
ceed with caution when using category 11 fungicides, or 
any other single-site fungicides – you can use them, and 
they may still work really well, but be sure to rotate ac-
tive ingredients or include a multi-site fungicide like captan 
with them.

• Make captan an integral part of your spray program either 
alone, or as part of a tank-mix. It has multi-site activity.

• Rotate fungicide mode of actions as much as you can. This 
is a “big ask” for some growers because if the fungicide is 
expensive and the package contains more product than 
that needed for just strawberries, it’s difficult to spend the 
money. But it’s important. Consider using effective prod-
ucts that are also labeled for non-Colletotrichum-caused 
diseases on other crops.

• If using single-site fungicides, use the low to mid-range 
rate on the label. There are several studies that indicate 
that using the highest rate for single-site fungicides actual-
ly increases resistance development to them.

• See the table below for fungicides grouped into categories 
by mode of action, and whether they have single-site or 
multi-site modes of action. Only fungicides receiving “good” 
or “excellent” ratings for anthracnose control are listed in 
the table below. With a couple of the newer materials as 
noted in the table, some of these recommendations are 
based on lab results, not field tests, so use with caution.

Fungicides for a Spray Program to Control 
Anthracnose Fruit Rot

• Be sure to follow all label restrictions—the label is the law. 
The label supersedes the information presented here.

• Include the following product(s) in rotations or as a tank-
mix partner.

◊ Active Ingredient — Captan

◊ Example trade names and rates — Captan 80 WDG**; 
3.75 lb/a

◊ Activity (FRAC) Group — M4 

◊ Mode of action of a.i.(s) — Multi-site

◊ Resistance risk* — Low

◊ Re-entry interval (hrs) — 24 hours

◊ Pre-harvest Interval (days) — 0 days

**Note that anthracnose fruit rot only appears on certain labels; 
PA allows the use of products for diseases other than those listed 
on the label as long as the use pattern remains the same.

Continued on next page
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If you suspect resistance to group 11 products on your farm, use captan as a “backbone” product for your spray program and rotate 
with or include the following products, being sure to include products from different activity groups.

Active Ingredient Example trade 
names and rates

Activity (FRAC) 
Group

Mode of action of 
a.i.(s)

Resistance risk* Re-entry interval 
(hrs)

Pre-harvest 
Interval (days)

cyprodinil + fludi-
oxinil

Switch 62.5 WDG; 
11 to 14 fl oz/a

9 + 12 Each is single-site Medium 12 hours 0 days

pydiflumetofen + 
fludioxonil

Miravis Prime; 11.4 
to 13.4 fl oz/a

7 + 12 Each is single-site Medium to High 12 hours 0 days

polyoxin D zinc salt Ph-D; 6.2 oz/a 19 Single-site Medium 4 hours 0 days

propiconazole** Tilt; 4 fl oz/a** 3 Single-site Medium 12 hours 0 days

difenoconazole + 
cyprodinil**

Inspire Super; 16 
to 20 fl oz/a**

3 + 9 Each is single-site Medium 12 hours 0 days

**This material is included based on lab results; Field data is insufficient to determine a rating based on fieldwork.

If category 11 fungicides have worked well to control anthracnose in your production system, the following products may be used in 
addition to those listed above. Rotate chemistries and be sure to include multi-site fungicide (captan) with products that have one sin-
gle-site mode of action.

Active Ingredient Example trade 
names and rates

Activity (FRAC) 
Group

Mode of action of 
a.i.(s)

Resistance risk* Re-entry interval 
(hrs)

Pre-harvest 
Interval (days)

azoxystrobin Abound; 6.0 to 
15.5 fl oz/a (in-
clude captan)

11 Single-site High 4 hours 0 days

pyraclostrobin Cabrio EG; 12 to 
14 oz/a (include 
captan)

11 Single-site High 12 hours 0 days

trifloxystrobin Flint Extra; 2.5 to 
3.0 fl oz/a (include 
captan)

11 Single-site High 12 hours 0 days

fluxapyroxad + 
pyraclostrobin

Merivon Xemium; 
5.5 to 8 fl oz/a

7 + 11 Each is single-site High 12 hours 0 days

fluopyram + triflox-
ystrobin

Luna Sensation; 
4.0 to 7.6 fl oz/a

7 + 11 Each is single-site High 12 hours 0 days

azoxystrobin + 
difenoconazole

Quadris Top; 12 to 
14 fl oz/a

11 + 3 Each is single-site High 12 hours 0 days

azoxystrobin + 
propiconazole

Quilt Xcel; 14 fl 
oz/a

11 + 3 Each is single-site High 12 hours 0 days

* Derived from fungicide resistance risk determined by the Fungicide Resistance Action Committee. Where more than one active ingredient is contained 
in a product, the rating for the more at-risk ingredient appears.
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From Penn State Extension, https://extension.psu.edu/strawberry-
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Planting and Plant Stunting continued from page 30

transplants in the field. It is critical to have warm soil conditions 
after transplanting to allow roots to grow out into the bed quickly. 
In cold, cloudy conditions, plants shut down physiologically, little 
root growth occurs, and the existing roots on the transplant do 
not function well. If there is any wind, plants lose more water than 
they can take up and they die due to desiccation. This is acceler-
ated when the sun does come out – the first sunny day after an 
extended cold, cloudy period will often result in extensive losses of 
weakened transplants. Extra caution should be taken to minimize 
root injury during transplanting, particularly with seedless water-
melons. When transplanting, make sure that there is good root 
to soil contact and there are few air pockets around roots. Plant 
stunting can also occur with improper application of chemicals or 
fertilizers in the transplant water (phytotoxicity, salt damage)

Post Planting
We have already seen severe damage to transplants this year with 
seed corn maggots and root maggots post planting. Currently cu-
cumber beetle feeding is a major problem that can lead to poor 
plant performance. Cloudy weather after planting is also limiting 
transplant growth this year.

Dr. Johnson is the Extension Vegetable and Fruit Specialist  
at the Univ. of Delaware. From the Weekly Crop Update,  

Univ. of Delaware Extension, Vol. 28, Issue 11, May 29, 2020.

Current Issues in Berry Crops
Kathleen Demchak

The strawberry crop is generally looking 
good, even if somewhat reduced to varying by 
spring frosts. Some growers are observing re-
duced berry size. The loss of king blossoms 
during cold events in May means that the cur-
rent harvest is consisting of primarily secondary 
and tertiary fruit that are typically smaller in size. 
Some growers are reporting a heavy crop load, 
which can likewise reduce fruit size. Make sure 
that plants have sufficient moisture to size the 
fruit they have.  

Some cases of damage to strawberry plants 
from cyclamen mites was reported, which 
consists of crinkled, off-color, distorted leaves 
emerging from the crown. These mites are very 
tiny and are deep within the crown, and you will not be able to see 
them without a microscope.  

Thrips and tarnished plant bugs are present in strawberry 
plantings as well. Thrips can cause damage to the fruit surface and 
bronzing which is more easily seen on unripe fruit, while tarnished 
plant bugs will cause button-berries. Reports of strawberry plant 
wilting continue, attributed to either Phytophthora crown rot as 
discussed in the previous report with ‘Flavorfest’, or to black root 
rot in other cultivars. Fruit anthracnose is present, but crop loss 
appears to be less than it had been in the past 2 years.    

The blueberry crop load is quite heavy overall, sometimes 
to the point where it may be difficult for the plant to ripen the 
entire crop. If this is the case, it may be helpful to remove some 
portion of the berries, especially if the plant appears to have few 
leaves relative to the amount of fruit.  

Blueberry scorch, a virus that has not been commonly found 
in PA, is showing up this year. This disease is tricky to diagnose, as 
not all cultivars show symptoms, and severity of symptoms in an 
infected planting vary from year-to-year. Symptoms could be mis-
taken for botrytis blight or mummy berry, but a discerning factor is 
that the symptoms are much more severe on ‘Berkeley’ than other 

cultivars. If you have ‘Berkeley’, and many of the new leaves and 
flower clusters are brown and crisp, please let extension personnel 
know, as we are trying to determine whether there are any addi-
tional plantings in the state that may have scorch. In cases where 
it has been found, plantings are quite old, and it is suspected that 
the original plant material may have been the source. In most cas-
es, the infected plants are also failing to send up new canes.

Ms. Demchak is with Penn State Univ.  
From Penn State Extension, June 16, 2020

Cyclamen mite damage to emerging leaves on 
strawberry. Photo credit: K. Demchak.

“Button-berry” resulting from tarnished plant bug 
feeding. Photo credit: K. Demchak.

Symptoms typical 
of blueberry scorch. 

Photo credit:  
K. Demchak.
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PVGA Membership includes a subscription to this monthly newsletter and  
our weekly PVGA Update email plus a voice in the Association that represents the 

Pennsylvania vegetable, potato and berry industries.  
On behalf of our members,  

PVGA has contributed $1.25 million to research in the last 32 years and  
is a proud sponsor of the Mid-Atlantic Fruit and Vegetable Convention.   

Join today for the rest of 2020 simply by sending a check for $27.50 (half the regular 
dues) along with your name and address to our address at the top of this page. 

 

 

The path to Success isn’t lined with pumpkins! 

Cooperating and networking with fellow 
growers through PVGA membership  
is a good start down the right path. 
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