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Coronavirus Food Assistance Program Offers Help to
Specialty Crop Growers

Specialty crops producers can now apply for USDA’s
Coronavirus Food Assistance Program (CFAP), which provides
direct payments to offset impacts from the coronavirus pandemic. The application and a payment calculator are now available
online and USDA’s Farm Service Agency (FSA) staff members
are available via phone, fax and online tools to help producers
complete applications. The agency set up a call center in order
to simplify how they serve new customers across the nation.
Applications will be accepted through August 28, 2020.
Through CFAP, USDA is making available $16 billion for
vital financial assistance to producers of agricultural commodities who have suffered a five-percent-or-greater price decline
due to COVID-19 and face additional significant marketing
costs as a result of lower demand, surplus production, and disruptions to shipping patterns and the orderly marketing of commodities.
We also want to remind producers that the program is
structured to ensure the availability of funding for all eligible producers who apply. In order to do this, producers will receive 80
percent of their maximum total payment upon approval of the
application. The remaining portion of the payment, not to
exceed the payment limit, will be paid at a later date nationwide,
as funds remain available.
Producers can download the CFAP application and other
eligibility forms from farmers.gov/cfap. Also, on that webpage,
producers can find a payment calculator to help identify sales
and inventory records needed to apply and calculate potential
payments.
Additionally, producers in search of one-on-one support
with the CFAP application process can call 877-508-8364 to
speak directly with a USDA employee ready to offer assistance.
This is a good first step before a producer engages the team at
the FSA county office at their local USDA Service Center.

Applying for Assistance

Producers of all eligible commodities will apply through
their local FSA office. Those who use the online calculator tool
will be able to print off a pre-filled CFAP application to sign and
submit to your local FSA office either electronically or via hand
delivery. Please contact your local office to determine the preferred method. Producers can find contact information for their
FSA county office by visiting farmers.gov/CFAP and using the
Find Your Local Service Center tool at the bottom of the page.
Documentation to support the producer’s application and
certification may be requested after the application is filed. FSA
has streamlined the signup process to not require an acreage

report at the time of application and a USDA farm number may
not be immediately needed.

Additional Commodities

USDA is also establishing a process for the public to identify additional commodities for potential inclusion in
CFAP. Specifically, USDA is looking for data on agricultural
commodities, that are not currently eligible for CFAP, that the
public believes to have either:
- suffered a five percent-or-greater price decline between
mid-January and mid-April as a result of the COVID-19
pandemic,
- shipped but subsequently spoiled due to loss of marketing
channel, or
- not left the farm or remained unharvested as mature crops.
More information about this process is available on farmers.gov/cfap.

More Information

To find the latest information on CFAP, visit farmers.gov/
cfap or call 877-508-8364.
USDA Service Centers are open for business by phone
appointment only, and field work will continue with appropriate
social distancing. While program delivery staff will continue to
come into the office, they will be working with producers by
phone and using online tools whenever possible. All Service
Center visitors wishing to conduct business with the FSA,
Natural Resources Conservation Service, or any other Service
Center agency are required to call their Service Center to
schedule a phone appointment. More information can be found
at farmers.gov/coronavirus.

Important Updates on
COVID-19

Throughout April and May, the COVID-19 pandemic continued to have far-reaching implications for many aspects of daily
life in Pennsylvania.
Most agricultural operations and related businesses remain
open and essential as farmers continue their important work of
ensuring the continuation of a safe and accessible food supply.
At the same time, the price volatility, market and supply chain
disruptions, labor concerns and other complications brought on
by the pandemic have only intensified in the past month, leading farmers to face new struggles and challenges.
(continued on page 3)
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Brian Campbell
It’s May 27th and we have seen extreme cold temperatures this month. Now temperatures are
above normal that will allow May to end with near normal average temperatures for the month.
If you are like most of us, you suffered some type of loss as a result of the extreme cold or simply didn’t plant yet. It is certainly a reminder of the many risks that farmers face every year.
A few difficulties the weather challenged me with were high tunnel tomatoes and early sweet corn.
I didn’t use supplemental heat in one of the tomato high tunnels and the majority of plants froze. I
transplanted sweet corn into black plastic and covered it with row cover, but it didn’t survive one of the
very cold nights from Mother Nature.
Every year, I always seem to learn from my mistakes. I am always optimistic that I will not make
the same mistakes the following year. I am sure I am very similar to most everyone whom are farming, we love what we do and enjoy what farming the ground provides.
Don’t forget the sweet corn and tomato contest! The contest is open for PVGA members only, if
you aren’t a member then join so you have a chance to win $100. The first two dozen ears of sweet
corn that tastes good and is mature will be the winner. If there are more than one grower with corn on
the same day, then the best looking and tasting will win. The first two quarts of tomatoes that are red
and ripe and taste good will win. They must be grown in natural soil in the ground, so high tunnels will
work. The tomatoes must be slicers in the 8- to 10-ounce range, 4 to 5 in a quart. If you have tomatoes or corn ready before the June newsletter, call the PVGA office at 717-694-3596 for details. If you
are able to take a picture to send or email us, that would be helpful.
Stay safe and enjoy your day.
Mr. Campbell is the current President of the Association. He grows fresh market vegetables for
the both the retail and wholesale markets on his farms near Berwick.

PA Food Distributors Receive $50 Million for
Farmers to Families Food Boxes

Governor Tom Wolf announced that Pennsylvania food distributors will receive more than $50 million of $1.2 billion in funding for the U.S. Department of Agriculture’s Farmers to Families Food Box
program. Money will fund the purchase of surplus milk and other dairy products, as well as chicken,
pork and fresh produce from Pennsylvania farmers who lost markets for their products due to the
COVID-19 pandemic. Distributors will work with food banks and other non-profit organizations
statewide to get food boxes to PA families who are facing food insecurity.
A complete listing of contracts awarded can be found on the USDA website. Pennsylvania contracts were awarded as follows.
- ALL Holding Company, Harleysville – $18,000
- Brian Campbell Farms, Berwick – $900,000
- Clemens Food Group, Hatfield – $3,669,158
- Common Market Philadelphia, Inc., Philadelphia – $5,760,000
- Dertstine’s Inc., Sellersville – $5,962,356
- Farm to Table Buy Local, Pittsburgh – $281,880
- John Vena Inc, Philadelphia – $1,800,000
- Lancaster Farm Fresh Cooperative, Lancaster – $1,365,000
- Marburger Farm Dairy, Evans City – $78,636
- Mid-Atlantic Regional Cooperative/Feeding Pennsylvania, Philadelphia – $3,772,314
- Monteverde’s Inc., Pittsburgh – $1,440,000
- Novick Brothers Corp., Philadelphia – $502,737
- Paragon Wholesale Foods, Warrendale – $3,816,000
- Schneider Dairy Inc., Pittsburgh – $4,270,000
- Stanley Marvel Inc., Bensalem – $14,427,840
- T.M. Kovacevich, Philadelphia – $2,054,333
- Turner Dairy Farms Inc., Pittsburgh – $315,450
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 furture 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 addresses.
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The following updates reflect new information and advocacy efforts during the month of April. Be sure to visit
pfb.com/coronavirus for the most up-to-date information.

New worker-safety requirements
• Farms and other businesses must:
o Provide masks for employees to wear during their time at
the business, and make it a mandatory requirement
while at the work site, except when eating or drinking
during break times.
o Stagger work start and stop times if practical to prevent
gatherings of large groups.
o Provide sufficient space for employees to have breaks
and meals while maintaining a social distance of six feet.
o Conduct meetings and training virtually. If a meeting
must be held in person, limit attendance as much as possible up to a maximum of 10 employees and maintain six
feet of distance between employees.
o Prohibit non-essential visitors.
o Ensure that employees whose first language is not
English receive communication about the procedures in
their native language.
• Retail operations must:
o Require all customers to wear masks while on premises,
and deny entry to those not wearing masks, unless providing medication, medical supplies, or food, in which
case the business must provide alternative methods of
pick-up or delivery of goods. Customers who cannot
wear a mask due to a medical conditions (including children under the age of 2) may enter the premises without
having to provide documentation.
o Conduct business with the public by appointment only
and, to the extent that this is not feasible, limit occupancy to no greater than 50 percent of the number stated on
their certificate of occupancy. Post signs mandating
social distancing for customers and employees.
o Install shields or other barriers at registers and check-out
areas and encourage use of online ordering by providing
delivery or outside pick-up.
o Schedule handwashing breaks for employees at least
every hour.
o Where carts and handbaskets are available, assign an
employee to wipe them down between customers.
o Designate a specific time for high-risk and elderly persons to use the business at least once every week if
there is a continuing in-person customer-facing component.
o For businesses with multiple check-out lines, use every
other register and rotate so the areas can be sanitized.
• If an employee has a confirmed or probable case of
COVID-19, the farm or business must:
o Require the employee to stay home and not return to
work until the CDC criteria to discontinue home isolation
are met, in consultation with the health care providers
and state and local health departments.
o Implement temperature screenings before employees
enter the business prior to the start of work and send any
employee home who has an elevated temperature of
100.4 degrees Fahrenheit or higher.
o Close off and ventilate areas visited by that individual.
o Wait a minimum of 24 hours, or as long as practical,

o

o
o

before beginning cleaning and disinfection.
Clean and disinfect all spaces, especially commonly
used rooms and shared electronic equipment.
Identify and notify employees who were in close contact
with that individual (within about 6 feet for about 10 minutes).
Businesses must also ensure they have sufficient
employees to meet the above requirements.

Guidance for agriculture
Pennsylvania Department of Agriculture has issued and
updated important safety guidelines for farms and other agriculture- and food-related businesses to help prevent the spread of
COVID-19 while continuing life-sustaining work. Be sure to visit
agriculture.pa.gov/covid for complete guidelines. New guidance
issued since the start of April includes:
•
A Spanish language version of the on-farm guidance
that can be shared with employees is available at
https://bit.ly/2XWHUog.
•
Guidance for veterinarians is available at
https://bit.ly/2x18hOK.
•
Guidance for housing for seasonal workers is available
at https://bit.ly/2S2QLRt.
•
Find updated guidance for food processors at
https://bit.ly/2S0iNwO.

Employees and farm labor
•
Pennsylvania has issued new guidance on best practices for maintaining the health and safety of seasonal
farm workers, including those working through the H2A visa program. The guidance includes information
on how existing requirements for worker housing fit
into recent state Health Department orders related to
worker safety as well as guidance on what to do if an
employee is diagnosed with COVID-19. Visit
https://bit.ly/2S2jxBV for more information.
•
Farmers, farm workers and other people who work
throughout the food supply chain can receive priority
testing for COVID-19 at the mass testing site in
Montgomery County or at the testing site at Mohegan
Sun in Luzerne County. The priority testing is available
to any symptomatic adult working in agriculture or food
supply who lives or works in Montgomery,
Susquehanna, Wyoming, Luzerne, Carbon, Monroe,
Pike, Wayne, or Lackawanna counties. Priority testing
is free and provided within one day of registration.
Learn more at https://bit.ly/3aJxETc.
•
The Farm Employer Labor Service has important information for producers about farm worker safety available at www.fels.net/1/30-labor/654-ready-for-covid19.html.
•
The U.S. Department of Homeland Security
announced a temporarily rule allowing farm employers
concerned their workers will not be able to enter the
country to hire workers with H-2A visas who are
already in the U.S. The move also temporarily allows
H-2A workers to stay in the U.S. beyond the three-year
maximum.
•
The U.S. Department of Labor now has three rounds
of frequently asked questions related to H-2A workers.
(continued on page 4)
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USDA Agriculture Relief Package Outlined

USDA has announced a $19 billion relief package to assist
farmers and help ensure the continuation of our food supply
amid the COVID-19 pandemic.
The crisis has caused commodity prices to plummet and
has resulted in major supply chain disruptions across the
nation, leaving many farmers without a market for their products. In Pennsylvania, dairy, meat and poultry producers have
been among the most affected by delays or halts in processing
while fruit, vegetable and mushroom growers face new challenges amid concerns about available workers.
The plan includes $16 billion in direct support to producers
based on actual losses where prices and market supply chains
have been affected by the pandemic. The direct support aims to
assist with additional adjustments and marketing costs resulting

Important Updates... (continued from page 3)

They are available at https://bit.ly/3aAkIyO,
https://bit.ly/2S2hldF and https://bit.ly/353MGC4.

Environmental compliance
•
The Pennsylvania Department of Environmental
Protection is considering on a case-by-base basis
requests from farms and other businesses for relief
from certain regulations and/or permit obligations in
cases where strict compliance will prevent, hinder, or
delay necessary action in coping with the COVID-19
emergency. To learn more or make a request, visit
www.dep.pa.gov/Pages/AlertDetails.aspx and select
“Requesting Suspension of Regulation or Permit
Condition.”

State government operations
•
Pennsylvania Department of Revenue is providing
flexibility to meet tax obligations and suspending some
enforcement actions, including allowing taxpayers to
pause existing payment plans and suspending or
reducing automatic enforcement actions regarding
liens, wage garnishments, bank attachments, license
inspections, requirements for tax clearances and use
of
private
collection
agencies.
Visit
https://bit.ly/2S44S9o for more.
•
Businesses that collect Pennsylvania sales tax do not
have to make Accelerated Sales Tax prepayments for
April, May and June and will not be charged penalties
for missing the prepayment deadlines during this
three-month period.
•
Pennsylvania will direct nearly $16 million in federal
and state funds to help food banks respond to the
COVID-19 pandemic.
Transportation
•
Some PennDOT Driver License Centers and Photo
License Centers are closed. Driver licenses, photo ID
cards, learner’s permits, vehicle registrations, 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.
•
PennDOT issued a waiver exemption to individuals
who have a Hazardous Material Endorsement that is
(continued on page 16)
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from lost demand and short-term oversupply for the 2020 marketing year.
The plan also calls for $3 billion in purchases of fresh produce, dairy, and meat to distribute to food banks, community
and faith-based organizations, and other non-profits serving
people in need. USDA will partner with regional and local food
distributors, whose workforce has been significantly affected by
the closure of many restaurants, hotels, and other food service
entities. Purchases will begin with procurement of an estimated
$100 million per month in fresh fruits and vegetables, $100 million per month in a variety of dairy products, and $100 million
per month in meat.
USDA said it will also tap other sources of money to purchase food for the charitable food system.
“This $16 billion in aid will help keep food on Americans’
tables by providing a lifeline to farm families that were already
hit by trade wars and severe weather,” American Farm Bureau
Federation President Zippy Duvall said. “The plan to purchase
$3 billion in meat, dairy products, fruits and vegetables will help
to stabilize markets and keep farms afloat so they can go about
the business of feeding America. Farmers and ranchers proudly accept the responsibility of feeding this nation and it’s heartbreaking to be forced to dispose of milk and plow under crops
of fresh food at a time when others are going hungry.”
From the Pennsylvania Agricultural Alliance Issues
Updates, Penna. Farm Bureau, May 2020.

Federal, State Administrations Move to Protect Food
Supply Chain

President Donald Trump’s and Gov. Tom Wolf’s administrations have each taken steps to help address bottlenecks in the
food supply chain by ensuring that food processing can continue.
COVID-19-related closures and cutbacks at food processing operations - particularly for meat, poultry and eggs - has
resulted in bottlenecks in the supply chain, leaving many farmers without a market and consumers with fewer options at the
grocery store.
Trump announced an executive order last month aimed at
reopening meat packing facilities. Farm Bureau will review the
proposal as more details become available.
“We don’t yet know the details of the president’s actions to
address meat packing plant closures but are hopeful it will protect the health and safety of workers while keeping farmers and
ranchers in the business of providing food for families across
America,” AFBF President Zippy Duvall said.
Meanwhile, the Wolf administration has made priority
COVID-19 testing available for workers throughout the food
supply chain in certain regions that have been hit hard by the
virus.
At the same time, the state House passed House Bill 2345,
introduced by Rep. Bridget Kosierowski, which would create a
grant program to help food production facilities with the purchase of personal protective gear. The legislation now goes to
the state Senate for consideration.
From the Pennsylvania Agricultural Alliance Issues
Updates, Penna. Farm Bureau, May 2020.
(continued on page 16)
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USMCA to Take Effect This July

The U.S.-Mexico-Canada Agreement, a new trade pact that
replaces the North American Free Trade Agreement and is
expected to boost U.S. agricultural exports, is set to take effect
July 1.
The Office of the U.S. Trade Representative recently notified Congress, and the governments of Canada and Mexico,
that the U.S. has completed the internal procedures necessary
for the three-nation trade deal to go into effect. Canada and
Mexico have already taken similar action.
USMCA is expected to increase U.S. agriculture exports by
$2 billion and result in a $65 billion increase in gross domestic
product. It provides new market access for U.S. dairy and poultry, while maintaining the zero-tariff platform on all other agriculture products, and gives U.S. dairy greater access to Canada’s
protected market.
From the Pennsylvania Agricultural Alliance Issues
Updates, Penna. Farm Bureau, May 2020.

State Revenue Expected to Take Significant Hit

Pennsylvania’s proposed state budget will need a significant amount of work due to numerous anticipated revenue
shortfalls coming in the wake of the COVID-19 crisis.
In February, Gov. Tom Wolf released his proposed budget
and revenue projections, which was a mostly positive proposal
for the agriculture community. That was before the significant
economic losses that have resulted from the COVID-19 crisis.
Pennsylvania state government is just starting to get a handle on how grim those revenue numbers will look.
Pennsylvania’s Independent Fiscal Office is projecting between
a $2.7 billion and $3.9 billion revenue shortfall for the remainder
of the current fiscal year and the state’s 2020-2021 budget.
Those projected numbers may vary based on how long business closures and social distancing guidelines will be in place.
The IFO is predicting at least a $517 million decline in corporate
net income taxes and a $803 million reduction in personal
income taxes.
It is likely there will be some cuts to agriculture programs as
state leaders attempt to balance the budget.
From the Pennsylvania Agricultural Alliance Issues
Updates, Penna. Farm Bureau, May 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
prestigious 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 management on private, working land.
Sand County Foundation, the nation’s leading voice for
conservation of private land, presents the award to private
landowners 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 Pennsylvania Farm Bureau and Heinz Endowments.
Nominations for the 2020 award—which will be presented
at the 2021 Pennsylvania Farm Show in January—may be submitted on behalf of a landowner, or landowners may nominate
themselves. The application can be found at: sandcountyfoun-
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dation.org/uploads/PA-2020-CFN-1.24.2020.pdf.
Applications may also be mailed to: Pennsylvania Farm
Bureau; c/o Joel Rotz; PO Box 8736; Camp Hill, PA 170018736.
From the Pennsylvania Agricultural Alliance Issues
Updates, Penna. Farm Bureau, May 2020.

Farmers Can Apply Now for Federal Conservation
Programs

The U.S. Department of Agriculture’s Natural Resources
Conservation Service is accepting applications now for two of
its programs that promote on-farm conservation.
The Conservation Stewardship Program helps farmers and
forest landowners earn payments for expanding conservation
activities, including adopting new technology and management
techniques, while maintaining agricultural production on their
land. Applications are due June 1.
Conservation Innovation Grants of $5,000 to $75,000 are
available to stimulate the development and adoption of innovative conservation approaches and technologies in conjunction
with agricultural production. In Pennsylvania, priority will be
given to proposals that improve NRCS’s “technical toolbox”
related to non-industrial private forestland, urban farming, and
soil health. Proposals are due June 29.
Learn more or apply for either program by contacting your
USDA Service Center. Visit http://farmers.gov/service-locator to
find your local service center. Please note that due to the
COVID-19 pandemic, service center staff may be working
remotely so be sure to call first.
From the Pennsylvania Agricultural Alliance Issues
Updates, Penna. Farm Bureau, May 2020.

New Farmers Market in
Allison Hill, Harrisburg

Tri County Community Action (TCCA)’s Neighborhood
Revitalization Department will open their first farmers market on
June 10th. The Allison Hill Farmers Market brings fresh, affordable food to the community in an effort to improve local food
security, enhance individual health and build entrepreneurship
among local farmers and residents.
The Market accepts SNAP benefits and offers a SNAP
Matching Program (spend $10 on your SNAP EBT card, receive
another $10 to spend at the market). The Market Coordinator is
working to recruit vendors that accept FMNP vouchers.
Other forms of payment include cash, major debit and credit cards. You can shop at the Allison Hill Farmers Market every
Wednesday during market season from 3PM-7PM at the Heart
of the Community Garden (1421 Derry Street Harrisburg, PA).
Interested vendors, especially those that accept FMNP
vouchers, are encouraged to reach out to the Market
Coordinator, Isabel, at iblumenthal@cactricounty.org. For more
information on the market, visit www.cactricounty.org/ahfm

May 2020
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Pennsylvania Vegetable Current Issues as of May 19

Beth Gugino and Shelby Fleischer
in consultation with Penn State Extension educators and researchers.
General conditions: Many areas across the state are finally starting to warm up after several nights of freezing night temperatures earlier this month. The cold temperatures across the
state and prolonged wetness especially in the west/northwestern region of the state has set back some crops like strawberry
and early planted sweet corn and cole crops.

Onions and other Alliums

The first flight of adult Allium leafminer (ALM) is essentially
over. Growers are being advised that they can discontinue
applying insecticides targeting adults and early instars, and
remove row covers, by Memorial Day for management of ALM
in their onion and Allium crops. ALM are now in the larval, possibly reaching pupal stage. They will remain as pupa until fall.
Some farms are reporting issues with onion maggot due to the
prolonged cool and wet soils.

house/high tunnel use. See the Special Note below for more
information regarding pesticide applications inside enclosed
spaces – the new definition for greenhouses and high tunnels.
Mite and thrips damage have also been observed in greenhouse cucumbers, tomato, and eggplant. Keep in mind that
thrips can vector viruses such as tomato spotted wilt virus. It is
especially important not to comingle vegetable transplants with
ornamental transplants or hanging baskets which can often be
the source of thrips entry to the farm.

High Tunnels

Botrytis is very common on tomato and cucumber growing
in high tunnels and greenhouses. Botrytis is favored by cool
temperatures and the high relative humidity that comes from
poor air circulation due to overcrowding of plant material. This
can either result from tight plant spacing or crop over fertilization leading to lush crop canopies that limit air movement and
promote leaf wetness. Fungicides such as Decree, Botran and
Scala can limit disease spread and are registered for green-

Peppers with tomato spotted wilt virus (left) compared to
healthy (right) peppers, weeks after transplanting. There were
no symptoms at the time of transplanting. Plants had originated from different greenhouses. Photo credit: Shelby Fleischer.

Crop injury due to supplemental heating has been
observed in several high tunnels across the state as growers
tried to mitigate some of the freezing temperatures the past couple of weeks. Typically, the damage is the worst nearest the
source and then lessens as you radiate outward from the
source. Damage can include abortion of blossoms, leaf curling,
brown necrotic leaf tissue between the leaf veins, as well as
downward bending of the branches or petioles. Often the damaged tissue does not recover but the new growth will appear
healthy once the heating source is either turned-off or the structure is properly ventilated.

Pesticide Applications in Enclosed Spaces

Zonate brown necrotic lesions typical of Botrytis on tomato in a
high tunnel. Photo credit: Beth Gugino.

When it comes to making pesticide applications, the
Pennsylvania 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.
(continued on page 9)
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(continued from page 8)

Common 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.
Common 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 applied. If the label specifically restricts applications in
the greenhouse/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 to stay up to date with the latest
Information

1-800-PENN-IPM hotline has expanded its menu options
for the 2020 production season. Dial 1-800-PENN-IPM (1-800-

736-6476) and select from a range of crop groups and topics
from vegetables (onion, tomato/potato, sweet corn, vine crops),
small fruit, tree fruit, to greenhouse IPM and hear weekly updated 90 second voice messages with the latest information on
crop, pest and disease management to help you through the
growing season. In addition, find updates on Coronavirus for
produce growers and private pesticide applicator information.
Sign-up with Penn State Extension to receive the latest
news and information on vegetable and small fruit crop production as well as pest and disease management either electronically 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
Production Recommendations contains the latest information to
help commercial vegetable growers in the mid-Atlantic regional
make production and pest management decisions. The hardcopy can be purchased either online or by calling 1-877-3450691. Individual sections are also available for download at
https://extension.psu.edu/mid-atlantic-commercial-vegetableproduction-recommendations-sections. This publication will
now be updated every other year so the next update will be in
2022.

Kurt Zuhlke & Assoc., Inc.
P.O. Box 609, Bangor, PA 18013
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Adding Soil Around the Transplant/Planting Hole on
Plastic Mulch
Michelle Infante-Casella and Rick VanVranken

Plastic mulch has been widely adopted by vegetable growers everywhere. The benefits of plastic mulch and raised beds
have proven to improve crop quality and yields.
One practice some
growers use, just after
transplanting into plastic
mulch, is to have workers
place a small shovel full of
soil around the base of the
plant and enough to seal
the hole around the plant.
This works best for transplants with tall stems –
tomatoes, peppers, eggplants and cole crops.
One caution before
using this beneficial cultural
practice, is to understand
the implications of herbicides applied between
rows. If a herbicide was
applied in row middles that is harmful to the crop planted into
the plastic mulch, the transplant could be damaged, stunted or
die. Read the herbicide label before using row middle soil to fill
in the planting hole. If the row middle soil is safe to apply, then
this practice is recommended.
Why is the tedious, time-consuming and laborious task so
important?
There are a few reasons.
1. Placing soil around the transplant and planting hole will
prevent water from puddling around the plant when significant
rainfalls occur. Excessive puddling around the transplant can
induce root and crown disease infections.
2. The extra soil will provide support and stability for the
plant until roots can anchor the plant in the ground and the
plants can be staked and tied.
3. By adding soil to seal-over the plastic mulch hole, the
seal will prevent “venting” of hot air. This is especially important
when plants are young, acclimating to outdoor weather and
when hot and sunny days occur shortly after transplanting.

There are a couple of additional reasons you might consider placing soil around the transplant hole when using plastic
mulches, but take note – this practice should come with a significant warning label!
In addition to reducing heat venting and water pooling as
described above, one of the first reasons this practice gained
popularity among vegetable growers was to prevent the plastic
mulch burns on the stems of transplants, especially tomatoes
and peppers. On bright sunny days during the transplanting
season from late April through June, the temperature of unshaded, black plastic mulch will get hot enough to cause a burn on
the stem if touching the transplant. Coupled with wind whipping
and rapid transpiration, stem burn can kill a new transplant outright. If the plant does survive, there can be enough damage
that later in the season the stem is too weak to support the top
growth and the plant topples over.
For that reason, the current Mid-Atlantic Commercial
Vegetable Production Recommen-dations, especially for pep-

pers, is to, “Use opaque,
white plastic when planting in the summer [and
even late spring] for fall
harvest.”

Warning – consider
these factors in selecting soil to put around
transplants on plastic
mulch:
Many growers have
learned in the school of
hard knocks that this practice can cause some problems as serious as those
they were trying to prevent. By trial and error,
most have learned that
the best soil to put around
transplant holes is clean,
washed sand from a site
other than the field where
it is applied, or field soil
that has been fumigated
the same as the mulched
beds.

This pepper seedling is wilting
because the stem is severely
burned where it touched the hot
plastic mulch.
(continued on page 11)
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Why?
If you fumigate or apply fungicides to the beds to
prevent Phytophthora, nematodes and other soil born diseases,
putting untreated soil from between the beds puts inoculum
right at the base of the susceptible new transplant, defeating the
purpose of the fumigation, and maybe making the situation
worse because there are no competing beneficial organisms to
slow the development of those pathogens.
Untreated soil from between beds will also contain weed
seeds that won’t be controlled by pre-plant herbicides applied
under the plastic mulch.
To make matters worse, even if the soil between the beds
was fumigated, if an herbicide was applied before transplanting,
concentrating those herbicides at the base of a transplant may
not be labeled for that use and likely will be toxic to the transplant.
Dr. Thierry Besancon, Rutgers Extension Weed Specialist
for Specialty Crops, identified many herbicides labeled for use
on bare soil between plastic beds that he would consider potentially dangerous to the transplants if soil containing these compounds would be added above the planting hole:
Fomesafen (Reflex): labeled PRE for row middles and
under plastic on some crops. Unfortunately, it has also POST
activity.
Pendimethalin (Prowl): labeled ONLY for row middle
applications in plasticulture
Trifluralin (Treflan): labeled ONLY for row middle applications in plasticulture
Halosulfuron (Sandea): labeled for row middles only. Has
both PRE and POST activity which could result in severe crop
injury if the herbicide get in contact with the crop.
Clomazone (Command, Strategy): even if it’s labeled for
under plastic and row middles PRE application in some crops,
be extremely careful with this herbicide that cannot be applied
over emerged plants.
Metribuzin: only labeled for row middles application in
plasticulture – potential risk of injury if soil containing it is used
around the hole because it has POST activity
Rimsulfuron (Matrix): labeled only for row middles with
both PRE and POST activity on broadleaf species.
Terbacil (Sinbar): used PRE under plastic or in row middles, but has POST activity and should never be applied over
the crop.
Ethalfluralin (Curbit): labeled ONLY for row middle applications in plasticulture
Other PRE herbicides such as bensulide (Prefar),
napropamide
(Devrinol)
or
s-metolachlor
(Dual
Magnum) should not cause damage but using soil that has
been treated with these products when adding soil around the
transplant holes is discouraged as no tests have ever been conducted to make sure this is really safe, essentially because
these herbicides are not supposed to be used this way.
Dr. Besancon says, “Actually, the only herbicides I would
really feel confident about are the graminicides (Poast, Select)
and paraquat: graminicides are only targeting grasses and
paraquat will tied up to Organic Matter particles (virtually inactive in the soil).
He also warns that this technique, if using soil from
between the mulched beds, disturbs the uniform herbicide distribution in the row middles by creating gaps in the coverage…
herbicide-free spaces where weeds will grow! Not disturbing the
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soil is essential for maintaining the efficacy of PRE herbicides.
Placing soil around the base of new transplants on plastic
mulch can protect tender plants from being damaged by heat,
water and the plastic itself, saving time and money by reducing
the need to replace plants later. Using the right soil for the job
will make sure you don’t lose those savings by creating new
problems!
Ms. Infante-Casella and Mr. VanVranken are with Rutgers
Cooperative Extension. From the Plant and Pest Advisory,
Rutgers Coop. Univ., https://plant-pest-advisory.
rutgers.edu/reasons-to-add-soil-around-the-transplant-plantinghole-on-plastic-mulch-2/, May 12, 2020; https://plant-pest-advisory.rutgers.edu/reasons-to-add-soil-around-the-transplantplanting-hole-on-plastic-mulch/, May 14, 2020.
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Transplants – Understanding the Differences in Rooting and
Plant Survival in a Cold Spring
Gordon Johnson

Vegetables that have been transplanted in the last week
risk significant losses due to the cold, rainy, and cloudy conditions.
To more fully explain this problem, it is necessary to understand how different vegetables regenerate roots and how this
affects plant survival after transplanting. As has been discussed
previously, soil temperature is very important. Rate of root
growth or regeneration is temperature dependent with cool season vegetables such as cabbage or lettuce being able to produce new roots at much lower temperatures than warm season
vegetables such as eggplant or watermelon. In soils that are
below critical temperatures (60-65°F for watermelon and cantaloupes for example) roots do not grow into the soil bed and
transplants will be subject to desiccation losses as soils dry
around the root ball. The smaller the root ball (the smaller the
tray cell size), the more quickly desiccation and plant loss can
occur. For Solanaceous crops tolerance to cold soil is as follows
Tomatoes > Peppers > Eggplant. For cucurbits tolerance to cold
soils is in this order Cucumber > Summer Squash > Muskmelon
= Watermelon.
A second problem relates to where plants can grow or
regenerate new roots from. Solanaceous vegetables (tomatoes,
peppers, eggplant) can generate new roots from both the existing transplant root system and also from stem tissue. Stem generated roots are called adventitious roots and in solanaceous
transplants they can grow at any place along the stem above
the root system. There is still some bare root transplant production of solanaceous crops because of this ability to regenerate
roots.
In contrast, cucurbit transplants will only generate adventitious roots at above-ground nodes and no nodal tissue will be in
contact with soils at planting time in the spring. Therefore, all
new roots in cucurbits must be generated from the existing root
system. Cucurbit root systems that are damaged (torn or
detached) during
transplanting will
not survive (Solanaceous crops will).
Cucurbit
crops
must be firmly rooted in the plant trays
so they will pull out
with no tearing, otherwise plant losses
will occur.

Adventitious roots on tomato transplant stem.

Cucurbit transplants will only grow from existing roots in the
root ball (circle). Adventitious roots are only generated at
nodes (arrow) and will not form on new transplants.

Dr. Johnson is the Extension Fruit and Vegetable
Specialist at the Univ. of Delaware. From the Weekly Crop
Update, Univ. of Delaware Extension, Vol. 28, Issue 8, May 8,
2020.
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Poor Stands and Plant Vigor in Fresh Market Sweet Corn
Gordon Johnson

Growers are reporting issues with stands and vigor in
sweet corn fields in 2020, especially in early planted fields.
There can be many causes for stand loss and weak seedlings:
surface compaction and crusting, birds, soil insects, slugs, cold
soils that delay emergence, soil diseases affecting seeds or
seedlings, wet soils, fertilizer injury, deep planting, and herbicide injury are just a few examples. We also have had losses in
2020 due to sand blasting.
When checking sweet corn fields with vigor and stand problems, it is important to dig up seeds and affected plants and
examine the seed remnants, roots, and mesocotyl (stem that
pushes the seed leaf to emerge above the ground). Corn
seedling survival and early vigor is directly tied to a healthy seed
kernel and mesocotyl from planting through the six-leaf stage.
Any damage to the seed or mesocotyl during this period can
lead to stunted or weak seedlings, and in severe cases,
seedling death. This is because the corn seedling depends on
the seed for food to grow for several weeks after emergence
until sufficient leaf area has been produced and nodal roots
have become established. The seed kernel provides the means
for early roots to grow and these food reserves are also mobilized and transported through the mesocotyl to grow the first
stalk and leaf tissue. The mesocotyl also serves to transport
water and mineral nutrients from the seedling roots.
Sweet corn is more susceptible to stand loss and poor vigor
problems than field corn because the seed has less food
reserves. Shrunken types (supersweet, sugary enhanced, augmented shrunken, synergistic varieties) have even less stored
food than “normal” types and therefore are more susceptible to
stand problems.
I have looked at sweet corn fields with stand loss and vigor
problems (uneven growth) over the years. Often, when digging
up the seedlings and examining the seed remnants and mesocotyls, the kernels will be disintegrated and there will be darkening at the mesocotyl attachment. This means that the seeds
deteriorated prematurely and the full content of the food

reserves in the seed were not available for seedling development, leading to the stand and vigor issues. Premature seed
deterioration and/or poor vigor seedlings can be due to diseases that cause seed rots, seedling blights and/or root rots.
Soil insects can cause seed deterioration by feeding on seed
contents or creating entrance wounds for disease organisms. In
addition, certain soil insects and slugs can feed on the mesocotyl causing seedlings to collapse. Sweet corn that takes more
than 10 days to emerge is at great risk of injury due to insects
and diseases as seed treatments dissipate.
Cold stress and cold soils are common stress factors leading to poor stands. Often growers are pushing the limits and are
planting sweet corn very early. In 2020 heat units have accumulated slowly and we are continuing to have cold weather into
late May. While field corn will start to germinate at 50°F, many
types of sweet corn need much warmer soils. This is especially
true of supersweet varieties and other shrunken types, which
perform best at higher soil temperatures (above 60°F). When
soil temperatures are below 55°F, germination is greatly extended. Food nutrients are mobilized in the seed but are not being
utilized rapidly by the plant. The seed then becomes a perfect
food source for many soil microorganisms. On a positive note,
many of the newer sweet corn varieties have much more cold
tolerance and emerge more rapidly in cold soils.
Stand issues are often related to the inherent poor vigor of
sweet corn. Work with seed suppliers to obtain their best lots
with the largest seed sizes. Obtain varieties that perform better
under cold stress. When possible, obtain reports from sweet
corn trials to assess which varieties are the most cold tolerant.
Request seed treatment information and select treatments with
the best protection potential. There are in-furrow fungicide
options; however, research is limited with sweet corn in our
region.

(continued on page 16)
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10 Best Management Practices to Avoid Herbicide Drift
Thierry Besancon

The last few weeks have been
very windy, and we already
received numerous calls from specialty crops growers inquiring
about the risk of herbicide drift or
investigating if observed crop damages may be the result of herbicide
drift.
Why does it seem like crops
are more affected by herbicide drift
in the spring? Well, mostly
because this is the time when
newly planted crops develop new
shoots or reproductive structures
that may be very sensitive to herbicide drift (Figure 1). This is also the
time of the year when most poste- Fig.1 Paraquat drift on blueberry
mergence herbicide are applied to flowers.
control emerged weeds and subsequent new flushes. When
both events coincide and if weather conditions favor herbicide
drift, this could lead to disastrous injury on sensitive non target
crops!

Table 1 Vapor Pressures for 2,4-D
Formulations and Several Commonly
Used Herbicides. Abbreviations: IPA,
isopropylamine; DMA, dimethylamine;
BEE, butoxyethyl ester; EHE, 2-ethylhexyl ester.

Drift is defined as physical movement of an herbicide through air, at the
time of application or soon thereafter,
to any site other than that intended. It
can be particle drift from fine herbicide
spray droplets that can travel over long
distances during period of high wind.
High wind speed, low relative humidity,
high temperatures, small droplet size,
and spray boom maintained high
above the ground are factors that
increase the risk of particle drift.

Depending on the herbicide, application and weather conditions, fine droplets can travel up to several miles! It can also
be vapor drift which results from the ability of an herbicide to
vaporize and mix freely with air. Volatility of any herbicidal substance is characterized by its vapor pressure. The higher the
vapor pressure of a substance, the greater its tendency to
volatilize (Table 1). However, other factors such as herbicide
formulation and weather conditions will influence volatility.
Some herbicides classified as growth regulators (2,4-D, dicamba, triclopyr or clopyralid) are well known for the higher risk of
vapor drift associated with their use when herbicide formulation
and/or weather conditions increase volatility (Figure 3).
So, there are a few things that you need to consider reducing the risk of potentially expansive damages to sensitive crops:
1. Select nonvolatile or low volatility herbicides to minimize the risk of vapor drift. Growth regulator herbicides
such as 2,4-D, MCPA
or triclopyr can be formulated as ester or
amine salt. The ester
formulation is notorious for its volatility;
therefore, always use
these herbicides formulated as amine salt
to reduce the risk of
vapor drift. Other herbicides than growth
regulators have high
vapor pressure that
makes them prone to
vapor drift (clomazone,
trifluralin, EPTC), but
either should be soil
incorporated or are for- Fig. 2 New growth chlorosis on
mulated in a way beet. A WSSA group 27 herbicide
(micro-encapsulation) (“bleacher”) was applied preemerthat will limit the risk of gence at planting in a neighboring
vapor drift.
corn field and drifted to the beet
field because of high wind.
(continued on page 15)
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(continued from page 14)

Carefully read the herbicide label. The product label will
provide information regarding when it is not safe to apply
the product based on various parameters such as wind
speed, temperature, humidity. You may also find information buffer requirement when spraying near sensitive downwind plants or information on the type of nozzle you must
use for a specific herbicide.
Select nozzles that produce the large size
droplets while providing adequate coverage at the intended application rate and pressure. You can also select
specifically designed drift-reduction nozzles (for example,
drift-guard or air induction types) operate at lower pressure
(15 to 30 psi) and produce large droplets that will have less
potential for drift. A good source of information on droplet
characteristics and operating pressure for various nozzle
types
is
the
TeeJet
nozzle
catalog
(https://www.teejet.com/CMSImages/TEEJET/documents/catalogs/cat51a_us.pdf).
Use low application pressure and drive at low speed
when applying herbicides. Herbicide drift will increase
with application pressure and speed…
Keep the boom stable and the nozzles close to the
soil as this will minimize herbicide drift but also potential
injury to the crop on which herbicide is applied. You may
want to consider using a shielded boom when spraying herbicide that are prone to drift or may injure your crop. Keep
in mind that postemergence herbicide will provide optimal
weed control when applied timely with regards to weed
development. If the weeds are too tall (see the maximum
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weed size for each weed species on the label), then it’s too
late to spray!
6. Mix spray additives recommended by the label to
reduce the production of fine spray droplets. Avoid tank mix
ammonium sulfate with volatile herbicides as ammonium
sulfate increases volatility. You can also consider the use of
drift retardants that reduce drift by increasing the viscosity
3.
or surface tension of a spray solution. However, research
shows that while some drift retardants may help under
some conditions, the prevention of herbicide drift should
primarily rely on nozzle selection, boom height, application
pressure, and environmental conditions.
7. Do not apply herbicides when wind is blowing toward
sensitive plants or when wind speed exceeds 10 mph.
Ideal spray conditions are when wind speed is between 3
and 10 mph. Low winds (< 3 mph) tend to be unpredictable
and variable in direction and may indicate conditions that
help the development of a temperature inversion. Applying
4.
any herbicide when wind speed exceeds 10 mph may
result in catastrophic consequences for neighboring sensitive vegetable or horticultural crops (Figure 2).
5.
8. Do not apply herbicides when temperature inversion
occurs. Inversions occur when warm light air rises upward
into the atmosphere and heavy cool air settles near the
ground, preventing the mixing of air layers. Temperature
inversion will cause small-suspended droplets to form a
concentrated cloud that can move long distances (up to
several miles). Typically, temperature inversions start at
dusk and break up with the sunrise because of vertical air
mixing. To confirm the presence of an inversion, air
temperature should be measured carefully at two
heights out of the direct sun: 6 to 12 inches above the
ground or the top of a nearly closed-crop canopy, and
at a height of 8 to10 feet above the surface to be
sprayed. When the temperature at the higher level is
greater than the temperature at the lower level, an
inversion exists. The greater the temperature difference between the two levels, the more intense the
inversion, and the more stable the lower atmosphere.
Fig. 3 Damages to pepper (left), cucumber (center), and eggplant (right) caused To test for sure, you can use smoke by burning a
by dicamba herbicide applied at 1/1000 of the labeled rate on soybean.
(continued on page 16)
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small amount of dry vegetation to see if the smoke dissipates or hangs low to the ground. If the smoke hangs in the
air together then moves off slowly without dissipating, it
indicates that a temperature inversion exists and that you
do not want to spray as long as the temperature inversion
persists. Usually, temperature inversion will dissipate when
temperature rises 3 degrees or more above the morning
low, or when the wind speed increases to more than 3 mph.
9. Spray when temperatures remain below 80°F to minimize vaporization and droplet evaporation. This will minimize vapor drift but also help with weed control by avoiding
that spray droplets evaporate before reaching the target…
10. Leave a buffer zone between treated fields and sensitive
plants. Herbicide labels may specify the width of the buffer
zone. The buffer zone will allow larger droplets to settle
before reaching sensitive plants. The buffer zone may not
be effective in settling small droplets.

Remember that all herbicides are capable of drift, no
exception.

When spraying a pesticide, you have a moral and legal
responsibility to prevent it from drifting and contaminating
or damaging neighboring crops and sensitive areas. Always
monitor weather conditions and their evolution carefully when
spraying an herbicide. Overall, do not spray if all conditions are
not suitable, and stop spraying if conditions change and
become unsuitable.
Dr. Besancon is an Extension Specialist in Weed Science
at Rutgers University. From the Plant and Pest Advisory,
Rutgers Cooperative Extension, https://plant-pestadvisory.rutgers.edu/10-best-management-practices-to-avoidherbicide-drift/, May 22, 2020

Poor Stands...

(continued from page 13)

Growers often face the decision on whether or not to keep
plantings with poor stands. This is most often a marketing decision based on the need for and value of early sweet corn for that
farm. An estimate of potential marketable ears will be based on
stand counts of full vigor plants from 20-40 sites throughout the
field. This stand count information then can be used to estimate
the value of the field as is versus the value of a later planted full
stand crop.
Dr. Johnson is the Extension Fruit and Vegetable
Specialist at the Univ. of Delaware. From the Weekly Crop
Update, Univ. of Delaware Extension, Vol. 28, Issue 10, May
22, 2020.

PENNSYLVANIA VEGETABLE GROWERS NEWS

NEWS

Important Updates... (continued from page 4)
•

scheduled to expire between March 6 and May 31,
extending the expiration date to May 31.
PennDOT has clarified that its exemption to weight
restrictions for commercial vehicles transporting supplies, including food, needed to respond to COVID-19
also applies to hauling of raw materials such as feed
ingredients and fertilizer.

Help Available for Farms, Businesses
Assistance and resources are available for farms and businesses that have been financially affected by steps to control
the spread of COVID-19.
•
Make sure to visit www.pfb.com/coronavirus and
select Help/Resources for the latest information on
federal loan programs available.
•
Learn more about state financial resources for affected businesses 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
important 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 manufacturers and suppliers.
Learn more at https://bit.ly/2x4mF8W.
•
Penn State Extension has created a one-stop shop for
COVID-19
resources
on
its
website
extension.psu.edu/coronavirus.
NOTE: This information is accurate as of the end of April.
As the situation has been changing rapidly, we encourage you
to visit www.pfb.com/coronavirus for the most up-to-date infor-

More COVID-19...

(continued from page 4)

State House Passes Bill to Allow Independent
Garden Centers to Reopen with Safety Precautions

The state House passed HB 2429, sponsored by state
Rep. Russ Diamond of Lebanon County, with a 133 to 69 vote
in April that would have allowed garden centers to open with
safety precautions. That bill has not yet been considered by the
Senate. In May the House and Senate passed HB 2388
(Mihalek) which requires the Secretary of DCED to immediately issue a waiver to the Governor’s COVID-19 Business Closure
order to: vehicle dealers, lawn and garden centers, cosmetology salons and barber shops, messenger service and agent
service activities, animal grooming services and manufacturing
operations. The Governor vetoed that bill.
Greenhouses businesses are considered “life-sustaining”
and therefore allowed to operate – including their retail operations with appropriate social distancing and sanitation measures. However, garden centers are one of the few agriculture
businesses that have not been allowed to open, except on a
case-by-case basis.

May 2020

VEGETABLE PRODUCTION

17

Bacterial Diseases of Vegetable Crops: Leaf Spots and Blights
Angela Madeiras

Plant pathogenic bacteria can cause leaf spots and blights
in many vegetable crops. These diseases are most often
caused by species of Pseudomonas and Xanthomonas and
tend to begin as small water-soaked spots that eventually turn
brown. A yellow halo may
or may not be present. In
severe cases, spots can
coalesce and destroy
entire leaves. Because
bacterial infection of the
leaf tissue is limited by
leaf veins, bacterial leaf

Angular leaf spot of
cucurbits, caused by
Psuedomonas syringae
pv. lachrymans. Top:
Note the yellow halo surrounding each spot in the
early stage of the disease. Bottom: Veintrapped, angular lesions
that develop as the disease progresses. At this
stage, this disease can
look similar to cucurbit
downy mildew. Photos:
R.L. Wick

Bacterial leaf spot of pepper, caused by Xanthomonas
campestris pv. vesicatoria. Individual leaf spots are small but
often coalesce into larger necrotic areas, as seen in the center
leaf. Photo: R. L. Wick

spots are often angular in shape; however, this may not always
be the case, and non-bacterial pathogens such as the downy
mildews can also cause angular leaf spots.
Management of these diseases can be challenging, both in
the greenhouse and in the field. They are best controlled by an
integrated pest management (IPM) plan including elements
such as crop sanitation, cultivar selection, and preventative
(continued on page 18)

Be Prepared When The Weeds
Start To Grow
Hillside
Cultivator
Model CS

→

The best cultivator
for strawberries and
between
plastic mulch.

The best cultivator
for in row weed
removal.

Eco Weeder

→

Hillside Cultivator Co. LLC
911 Disston View Dr., Lititz, PA 17543
717-626-6194 www.hillsidecultivator.com

Call Harry Edwards @ 717.606.8021
or Email hedwards@rimol.com
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application of bactericides. It is also helpful to understand a few
things about bacterial biology.
Most plant pathogenic bacteria are capable of growing at a
wide range of temperatures, but they tend to thrive at slightly
warmer temperatures than many fungi, and each has an optimum range in which disease development is most likely to
occur. For instance, Pseudomonas syringae pv. syringae, which
causes a leaf spot on solanaceous crops, is most active at 6175°F (16-24°C), while the optimum temperature range for
Xanthomonas species is 77-86°F (25-30°C). Although disease
development may slow or even cease at temperatures well outside the optimum, infections may simply remain quiescent until
environmental conditions once again become conducive to disease.
While bacteria may sometimes be present in aerosols and
can be carried on the wind, they are generally not as easily
moved about by air currents as fungal spores are. Bacterial
transmission between plants is most commonly facilitated by
splashing water (especially wind-driven rain and overhead irrigation) and human activity. Insects may also carry bacteria on
their bodies or in their saliva. Unlike many fungi, bacteria cannot penetrate host tissue directly, but instead must enter
through small wounds or natural openings such as stomata and
hydathodes. Plant pathogenic bacteria require the presence of
free moisture for several hours in order to cause infection, and
so prolonged periods of high humidity and leaf wetness are
highly conducive to disease development. Cultural management practices aimed at lowering humidity and leaf wetness
duration are therefore critical for disease prevention. In the
greenhouse, these practices include heating and ventilating and
increasing horizontal air flow by using fans. In the field, use drip
irrigation instead of overhead, and plant in areas of full sun,
adequate soil drainage, and good air circulation. Proper plant
spacing and weed management should be employed in both
scenarios.
Start with clean
seeds and transplants. A good IPM
program involves starting with clean seeds
and transplants. Like
some fungal diseases,
bacterial diseases can
also be seedborne.
Hot water treatment can significantly
reduce the number of
bacterial cells present
in seed. If pots or
stakes must be reused, they should be
sanitized. Do not save
seeds from infected
plants. Grow resistant
varieties when availBlack rot of brassicas, caused by able. Some bacterial
Xanthomonas
campestris
pv. pathogens (e.g. Xancampestris. This bacterium enters thomonas campestris
through the hydathodes along the leaf pv. vesicatoria, which
margins, causing characteristic V- causes leaf spot of
shaped lesions. Photo: UMass peppers) are comVegetable Program

prised of several races, so keep in mind that resistant cultivars
may not be resistant to all races. Current information on disease
resistant vegetable cultivars may be found at vegetablemdonline.ppath.cornell.edu/Tables/TableList.htm.
Field sanitation. Most plant pathogenic bacteria do not
survive more than a month or two on their own in the soil; however, they can survive for much longer inside of infected plant
debris in the soil and may also persist in perennial weeds.
Sanitation is therefore another important cultural practice for
disease prevention and management. Remove infected plants
and plant debris from the greenhouse or field. It is also advisable to remove healthy looking plants adjacent to symptomatic
ones. In the field, plow deeply at the end of the season to bury
remaining plant debris and speed its breakdown. In no-till systems, remove crop debris as thoroughly as possible and dispose of it off-site. Rotate away from host crops for at least two
years. In addition to decreasing relative humidity, good weed
management also removes alternative host plants.
Chemical control. Some fungicides containing copper,
copper plus mancozeb, and phosphorus acids also have bactericidal activity and are labeled for use on vegetables. Organic
products based on botanical oils, Bacillus species, and other
ingredients may also be helpful. Trade name of products with
those active ingredients can be found in Table 25 of the New
England
Vegetable
Management
Guide
at
https://nevegetable.org/table-25-information-about-fungicidesand-bactericides. Keep in mind, however, that the efficacy of
these products is limited and there is no substitute for good crop
management practices.
Tips for maximizing spray efficacy include the following:
• Obtain an accurate diagnosis. With the exception of those
mentioned above, most fungicides have no effect on bacteria. Knowing that a disease is caused by a bacterium and
not a fungus enables the grower to select an effective product to apply, potentially saving time, money, and unnecessary applications of agrichemicals.
• Be aware that none of these products can cure a plant that
is already infected, but they can help prevent healthy plants
from becoming infected; therefore, they are best used as
protectants.
• Thorough coverage is imperative.
• Remove symptomatic plants and plant debris from the
greenhouse or field as thoroughly as possible before spraying.
• Don’t apply bactericides when plants are wet or use an air
blast sprayer. The force of the air blast sprayer can spread
drops of moisture containing bacteria among plants and at
the same time cause small wounds through which infection
can occur.
• Do not rely on copper alone for bacterial disease management. Copper-resistant strains of some plant pathogenic
bacteria have been identified.
• Experimental evidence suggests that greater efficacy may
be achieved when a plant defense activator like acibenzolar-smethyl (e.g. Actigard) or extract of Reynoutria (e.g.
Regalia) is included in the spray program.
Ms. Madeiras is with the Univ. of Massachusetts Plant
Disease Diagnostic Lab. From Vegetable Notes for
Vegetable Farmers in Massachusetts, Univ. of Mass.
Extension, Vol. 32, No. 9, May 21, 2020.
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Each year we see fields were vegetable growth in drip irrigatcan slow establishment of sensitive transplants leading to varied plastic mulched beds is irregular. While root diseases, nemaability.
todes, or soil insect feeding can cause variable growth, the followVariable Bed Formation - Variability in bed density and
plastic laying can cause differences in plant growth. This is most
ing are other potential causes due to water quality problems, culcommon when plastic is laid in wet or cloddy soils. This results in
tural practices, or irrigation system issues.
variable bed densities affecting root growth and water movement
Plugged Emitters - Drip emitters can become plugged with
fine particles, mineral deposits, or biofilms. When emitters
and variability in plastic contact with the soil surface leading to
become clogged, the plants nearest the clogs will receive less
warm and cool spots thus slowing or speeding plant growth.
water and have more water stress and grow less or be stunted.
Flooding - Periods of heavy rain in June and now July causes local flooding in plasticulture fields where water covered over
This is seen most commonly in higher density planted crops such
the top of beds and filled the bed through the planting holes.
as peppers.
These areas will have poor growth due to lack of oxygen to the
A common cause of plugged emitters is water containing
root systems and generally do not recover.
high levels of dissolved iron. This often causes a proliferation of
From the Weekly Crop Update, Univ. of Delaware Ext.,
iron utilizing bacteria. These bacteria can form heavy biofilms on
Issue 26:18, July 27, 2018.
the inside of the drip tube. They also oxidize the iron in the water
(as part of their metabolism) and leave behind
iron precipitates that can plug emitters. SEE VIDEOS OF SPRAYERS IN ACTION ON UPDATED WEBSITE!
Chlorination of drip lines is needed to control iron
NEW HYDRAULIC FOLD SPRAYER FEATURES
bacteria.
AIRBAG BOOM SUSPENSION!
Another common problem in some aquifers,
is well water with high levels of calcium and magnesium (“hard water”). In high water pH conditions, these can precipitate out as calcium or
magnesium carbonates that will clog emitters. If
you look inside the drip tubing you will see a white
or chalky film. In addition, if soluble phosphorus
fertilizers are put into water with high levels of dissolved calcium or magnesium salts, they can precipitate out as calcium or magnesium phosphates, also plugging emitters. Acidification of
water can reduce or eliminate this problem. Also,
avoid running phosphorus through the drip if you
200, 300 & 400 Gal. Manual Fold • 300 & 400 Gal. Hyd. Fold
have hard water.
Inadequate filtering is another possible
Ask us about the advantages of the front mount boom.
cause of plugged emitters. While this is most
common when using surface water from ponds,
ditches or streams it can also occur in wells that
1340 Broadway Rd., Winfield, PA 17889
have fine particles in the water.
570-837-1197
www.pennscreekwelding.com
Pinched Drip Tape - Drip tape pinching will
BUILDERS
OF
DEPENDABLE
ECONOMICAL
VEGETABLE SPRAYERS
reduce water past the pinched area and result in
poor growth. Pinched or folded tape often occurs
near connections with lay flat hose, where tomato
stakes have been installed directly over the drip
tape, and in rocky or cloddy soils.
Improperly Designed or Maintained Drip
Systems - Improperly designed drip systems can
lead to over-watering or under-watering portions
of the bed and cause variable crop growth. This
most commonly occurs when systems are in too
large of zones or have too small of supply lines,
where pressure and volume is too low, or where
length of run is too long. In these cases, the ends
of the drip line will have much less water than the
beginning of the run and will lead to a gradient of
plant growth. Leaks in drip lines will also cause
lower water delivery past the leak, leading to
reduced plant growth.
Variable Depth of Planting and Transplant
Handling - Many transplanted crops will show
variability due to depth of planting. This is most
common when the root ball is left partially
exposed and dries out. If these plants survive
they often will be stunted or will have reduced
growth compared to plants around them. Planting
too deep can also lead to variability in some
plants. Rough handling or root ball disturbance

PENNS CREEK MFG.
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Odd Cold Damage in a Potato Field
Gerald Brust
An odd cold/frost event occurred in a potato field just this
past weekend (May 9 and 10). On Saturday morning the grower noticed dark brown necrotic areas appearing on some of their
potato plants (Fig. 1). Up-close some of the leaves with the
necrotic areas appeared to have white fuzz on the underside of
the leaf (Fig. 2), which could indicate late blight. What was
especially worrisome is that this occurred on only one potato
cultivar, all the other several cultivars in this same field had no
necrotic areas on their foliage. Upon closer inspection the white
material on the underside of the leaf in Figure 2 looks to be the
plant’s trichomes (hair-like growths that serve to enclose still air
and protect the plant against water loss and sudden fluctuations
in atmospheric temperature, i.e., frosts) that appear especially
white at this particular time, not sure if that was due to the contrast to the darkness of the damaged leaf area, the weather conditions or the angle of the photo and the position of the sun. I
think everyone who saw the damaged potato leaves thought it
was cold damage, but why only this one variety out of all of
them? Normally if an abiotic event like a frost occurs in a field it
affects much of the field in about the same way.
Just speculating here but when I looked up information
about this particular variety I found that it had a ‘medium’ susceptibility to frost/cold damage, not sure what the other varieties
had but this damaged variety may have just been slightly more
susceptible to a light frost compared with the others in the field
either through genetics or possibly by being at a slightly more
vulnerable stage of growth (even by just a few days) compared
with the others. It also could be due to where this one variety
was positioned in the field (cultivars were planted within a group
in the field). It may have happened to be in a microclimate that

Figure 1. Potato plant
with dark necrotic
areas on leaves.

had
temperatures
slightly below (0.5-1.0
degree) what the rest
of the field was
exposed to. Unfortunately, by Sunday
the question was kind
of moot as the entire
field was hit moderate-

ly hard by the cold from the
night before and all cultivars
suffered some damage (this is
what is expected). But this
and other occurrences over
the last couple of weeks
demonstrate how weather can
affect our crops in ways that
are unexpected and hard to
figure out at times.
Dr. Brust is the IPM
Vegetable Specialist at the
Univ. of Maryland. From the
Figure 2. Potato leaf with necrotic Weekly Crop Update, Univ.
area and white ‘fuzz’ on underside of
of Delaware Extension, Vol.
leaf.
28, Issue 9, May 15, 2020.

BERRY PRODUCTION

Current Berry Crop Issues

Kathleen Demchak in consultation with Penn State Extension Educators across the state.

Growers are reporting varying degrees of damage to strawberry and blueberry crops from recent frost and freeze events,
with many utilizing row covers, overhead irrigation, or a combination of the two to protect blossoms to the extent possible.
Blueberry blossoms vary in maturity along the length of the
cane and within each cluster, so losing a large portion of the
crop is unlikely. Both crops are able to increase the size of
remaining berries, which helps in compensating for frost-damaged blossoms.
Strawberries in the plasticulture system should not receive
additional fertilizer beyond that which would normally be
applied. Strawberries in matted-row systems may benefit from
a light application of 10 to 15 pounds of actual nitrogen per acre
if nutrients have been leached due to applying large amounts of
irrigation water. Higher rates could cause excessive foliage and
soft fruit that may be more susceptible to disease. At this point,
it is important to protect the remaining blossoms and fruit from
diseases. Three diseases of concern given the wet conditions
and splashing water are angular leaf spot, botrytis (gray mold),
and fruit anthracnose. Angular leaf spot is a bacterial disease,
so fungicides will not help, but copper products will prevent further spread and cap infections, which can make fruit unmarketable. Fungicide sprays at 7- to 10-day intervals will assist in
protecting blossoms and fruit from botrytis and fruit anthrac-

Severe angular leaf spot
infection of strawberry
foliage (top). The bacteria
that causes angular leaf
spot can also affect the fruit
caps (bottom). Photo credit:
Kathy Demchak.

nose. Be sure to
include a multi-site
fungicide such as thiram for botrytis management, or captan
for
anthracnose
management,
in
rotations or as tankmix partners.
Ms. Demchak is
with the Department
of Plant Sciences at
Penn State Univ.
From Penn State Extension, https://extension.psu.edu/pennsylvania-vegetable-and-berry-production-current-issues-formay-19-2020, May 20, 2020.
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Frost and Freeze Damage on Berry Crops
Kathleen Demchak

This year, it feels like winter didn’t arrive until April. Plants
were beginning to grow, but now are in a holding pattern, so
frost damage to susceptible tissues is currently a concern.

Frost-damaged strawberry blossom and developing fruit. Note
darkened centers. Photo: Kathy Demchak, Penn State

Here is a review of critical temperatures for damage to
berry crops, symptoms of the damage, and some key points
regarding protecting plants.

Critical Temperatures for Blossoms

Damage to blossoms is the biggest concern; critical temperatures are those at which you can expect damage to occur.

Refrigerated and
Ventilated Cooling
Systems for Fruit and
Vegetable Storages

• COMMERCIAL REFRIGERATION
• DESIGN, SALES AND SERVICE
• SERVING AGRICULTURE FOR OVER 70 YEARS
Free Consultation and Quote
Call Mike Mager at 585-343-2678

REFRIGERATION CO. OF BATAVIA

26 Cedar Street, Batavia, NY 14020
www.arcticrefrigeration.com
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Air temperature close to the ground is often much colder (as
much as 5°F) than the low temperature reached at the typical
eye-level height where we usually post our thermometers, and
if your field is in a low spot, may be even colder. We also need
to factor in the fact that the blossoms radiate heat into the sky
(called radiational cooling), much like your vehicle roof that may
have frost on it on the mornings when the low temperature didn’t reach freezing. Of course, low temperatures in any out-oftown rural location are often quite a lot lower than those forecasts; some growers subscribe to services that forecast more
accurately for their specific location.
Critical temperatures for strawberry blossoms - For strawberries, critical temperatures for flower buds are 10° when just
emerging from the crown, 22° when blossoms are emerged but
still tightly closed, 26° when closed but petals are visible (“popcorn” stage), and 30° when open. Young green fruit is actually
better able to tolerate cold temperatures than open blossoms,
having a critical temperature of 28°. Some recommend actually
inserting a thermocouple into the flower buds to most accurately measure their temperatures. Just propping up a thermometer
at the end of the row so it’s exposed to air on all sides and radiates heat like a blossom would have mirrored the temperatures
at which we get damage quite well. Frost-damaged blossoms
will have a black center.
Critical temperatures for blueberry - Blueberry blossoms
can tolerate colder temperatures than strawberry blossoms.
Different sources give somewhat different values for certain
(continued on page 22)
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(continued from page 21)

stages, so ranges are
given here. Critical
temperatures are 1520° at bud swell; 1823° when flower clusters are still tight; 2225° when flowers buds
in the cluster have
separated;
25-26°
when flowers are still
closed but full-size;
and 27° for open blos- Undamaged blueberry tissue (left) compared
soms.
The
stage to frost-damaged tissue (right). Photo: Kathy
where the petals have Demchak, Penn State
just fallen off is actually the most tender, with a critical temperature of 28°. Petals will
turn brown if damaged, and fruit tissue inside the blossom will
have a water-soaked appearance.
Critical temperatures for raspberry blossoms - We never
used to mention frost damage on raspberries as a possibility,
since raspberries typically bloom so late that we are usually
past danger of frost by the time they bloom. However, in two out
of the past ten years, we had frost damage to open raspberry
blossoms; this occurred when temperatures were barely
below freezing, which
makes me think that
the critical temperature is in the 30-32°
range. Frost damaged
blossoms on raspberries turn black in their
center, but this is a little less obvious than
on strawberries because the anthers Frost-damaged raspberry blossoms with
extend beyond the blackened centers. Photo: Kathy Demchak,
Penn State
damaged portion.

Frost Protection Methods

For berry crops, frost protection methods consist of either
applying water with overhead irrigation or using row covers, or
a combination of the two. Other methods such as wind
machines and under-canopy irrigation don’t typically provide
enough protection for berries or can’t be used due to plant architecture.
Frost protection using overhead irrigation - The theory
behind why overhead irrigation works for frost protection is that
heat is released as the water freezes (144 BTUs per pound of
water), so the blossom temperature stays at 32°. The water
application rate must be sufficient to keep a layer of liquid water
on the ice that is forming, and coverage must be fairly even. If
water completely freezes before additional water is applied by
the next sprinkler rotation, heat is no longer being released by
the freezing process.
This means that blossom temperatures can drop to ambient air temperature instead of being kept at 32°. When coverage is uneven or it is windy (more than about 3 mph), the application pattern is uneven, and you have more heat loss from
evaporation than usual, so you are likely to have more damage
than if you had done nothing at all. Irrigation should be kept run-

ning in the morning until ice starts to melt from the plants.
Keep in mind that you will need to allow time for the irrigation system to fully wet the plants, and there will be evaporation
from the water than will lower the plant temperature at first; for
this reason, we generally recommend starting the irrigation
when the air temperature is 4° above the critical temperature. Of
course, if the low temperature is forecasted to occur very late in
the overnight hours and is close to the critical temperature, you
will need to judge whether it is worth starting irrigation up or not.
Frost protection using row covers - Row covers can be
effective, but they work best on still nights and when you only
need 3 or 4° of frost protection. A row cover that is fairly stiff so
it doesn’t cling to the plants and ground and maintains some air
space works best; clingy ones may not provide much protection.
There is one particular 1.25 oz/sq. yd. fabric that works well. It
is more expensive than others but has a long field life, so it can
be used for multiple seasons and is less expensive in the long
run.
Row covers should be pulled over the field during the afternoon to allow some heat buildup under the cover. If it is windy,
protection will be less, and if winds are over 5 mph or so, you
may not get any protection at all. If you have an old row cover,
it can be applied as a second layer underneath the newer cover
– this helps on very cold nights and also helps to some degree
on windy nights.
Recently there have been some questions regarding
whether anthracnose can survive on row covers. One study
showed that spores can survive on fabric (in the study’s case,
denim) for 5 weeks. However, typically row covers aren’t still
being used when anthracnose lesions are present in PA, but if
they are, this may be a concern.
Overhead irrigation – row cover combination - We have had
very good results with pulling on row covers and then irrigating
over top of them for frost protection. Depending on the night,
this has resulted in needing no overhead irrigation at all or
delaying the time that we needed to start the irrigation since the
temperature under the row cover is higher than the outside temperature, and water use is greatly decreased. You’ll want to pull
the row covers back off as soon as you can the next day though
to allow the plants to dry, otherwise, it will likely get steamy
under the row cover, increasing the possibility of disease
issues.

Frost Damage to Vegetative Tissues

Vegetation on small fruit crops is quite hardy in the spring.
New vigorously growing raspberry canes can get “nipped” however, sometimes seriously. I can think of two instances when
this happened with ours. Once was about 20 years ago when
we hit 16° in mid-April when the new canes were about a foot
tall, and the second time was about in 2012 when raspberries in
our high tunnels had grown to about a foot and then got nailed.
Fortunately, these canes are replaced by new canes, so the
damage wasn’t devastating for the long haul. The damage, if
not noticed could be mistaken for some sort of disease, but the
difference is that the plants grow vigorously otherwise, and the
damage is all at the same location on the plants throughout the
planting.
Ms. Demchak is with the Department of Plant Science at
Penn State Univ. From Penn State Extension, https://extension.psu.edu/frost-and-freeze-damage-on-berry-crops, April
25, 2020.
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Reduced Fruit Size in Strawberries
Gordon Johnson
Often, strawberry growers will have some plantings with
reduced fruit size. The following are some possible causes:
In plasticulture strawberries, one critical factor with varieties such as Chandler is the number of branch crowns that
develop in the fall. Early planting or extended warm weather in
the fall may cause plants to produce excess crowns leading to
too many buds, flowers and fruits per plant in the spring and,
consequently, small berries. This is also a common problem
with carry-over plasticulture strawberries where crown thinning
was not done or was inadequate.
Another cause of smaller sized strawberries is related to
pollination. Strawberries are aggregate fruits. That is, they have
multiple ovules per receptacle where the fruit is formed. The
strawberry receptacle may have up to 500 ovules per berry. You
will see these as “seeds” on the outside of the strawberry fruit
which are called achenes. To have the largest berry possible,
you need as many of these ovules to be successfully pollinated
as possible. With pollination the receptacle tissue around the
achenes will develop to form the strawberry fruit.

Best Management Practices
for U-Pick Farms During the
COVID-19 Pandemic

U-Pick is a critical direct marketing approach for many of
our farms and provides customers with a unique connection to
fresh produce grown close to home. In light of what we understand about the spread of COVID-19, new management practices will be needed to protect your farm team and your customers. One thing is clear: this season will be different than any
previous season and you will need to adjust your U-Pick management to reduce risks to you, your staff and your customers.
As you prepare for this U-Pick season during the COVID19 pandemic, you will need to do the following:
• Develop a communication strategy to inform customers
about new COVID-19 farm practices.
• Eliminate any entertainment and picnicking activities to
reduce congregating on the farm.
• Provide additional handwashing and hand sanitizing opportunities for customers.
• Post signs to emphasize physical distancing and hand sanitation.
• Redesign customer flow to maintain physical distance.
• Separate and redesign check-in and check-out.
• Train your employees on new COVID-19 procedures and
policies.
• Add employees to separate weighing of produce from payment and to help with customer management in the field.

Kathy Demchak with Penn State Extension has outline
Penn State web resources for U-Pick operations at https://exten
sion.psu.edu/u-pick-farms-and-farm-markets-covid-19resources-from-penn-state-extension.
Cornell University has compiled a comprehensive article on
adjusting U-Pick operations to provide COVID-19 safety measures available at https://smallfarms.cornell.edu/resources/farmresilience/best-management-practices-for-u-pick-farms-duringthe-covid-19-pandemic/. You can also contact PVGA for a
paper copy at 717-694-3596.

Strawberries have both male and female flower parts on
the same flower and can self-pollinate. Wind and rain can move
pollen within the flower. However, this usually does not allow for
full pollination of all the ovules. Bees such as honeybees or
bumblebees are usually necessary to allow for complete pollination. Some flowers actually produce bigger berries with cross
pollination with pollen from other flowers. Incomplete pollination
will often result in smaller or misshapen berries.
Strawberry flowers are not heavy nectar producers.
However, bees do visit the flowers and studies have shown that
where native bees are limited, adding hives of honeybees or
bumble bees increased productivity. It is recommended that
each flower receive 16-25 bee visits. This is particularly true of
the king berries, which form from the first flower to open on a
fruiting truss.
This additional pollination by insects is limited when row
covers are placed over fields for extended periods during flowering, by poor weather for honeybee flights (rainy, windy, cold),
or by other actions affecting pollinator performance.
Dr. Johnson is the Extension Fruit and Vegetable
Specialist at the Univ. of Delaware. From the Weekly Crop
Update, Univ. of Delaware Extension, Vol. 28, Issue 10, May
22, 2020.
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FOR SALE BY OWNER – PRICE REDUCED
GREENHOUSE/GARDEN CENTER OPERATION AT 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-bedroom, 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-failing well. Additional land to lease.
Call or Text Larry 570-765-6470
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Classified Ads are Free for PVGA Members
for Non-Commercial Sales.

Pennsylvania Vegetable Growers Association
815 Middle Road
Richfield, Pennsylvania 17086-9205
717-694-3596
pvga@pvga.org
www.pvga.org
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TEW MANUFACTURING CORP.
Stainless Steel Fruit & Vegetable
Cleaning & Sizing
Equipment & Parts
Anti-Microbial Latex
Rubber Drying Donuts
Tuff Foam® Protective Padding
Brushes • Bearings • Sizing Chains
Belting • Scrubber Rubber

CALL TOLL FREE 800-380-5839
FOR CATALOG & PRICES
TEW MFG. CORP.
585-586-6120
P.O. BOX 87
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www.tewmfg.com
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