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for the commercial vegetable, potato and berry grower

Coronavirus BMP’s for Vegetable Producers

Thomas G. Ford
The novel coronavirus (COVID-19), has impacted
Americans and our world partners significantly. While we have
gained a basic understanding of this novel coronavirus, we are
still in the earliest stages of the outbreak and do not have a
clear idea as to what the net impact of this virus will have on our
business, community, state, or country. As a vegetable grower
you are approaching your busiest time of year and the COVID19 outbreak may impact your ability to source inputs, engage
workers, and/or operate your business in a normal fashion. This
declared pandemic has changed the playing field and business
uncertainty is clearly on the horizon, so you need to be prepared
for this uncharted territory. The CDC has posted a page called
Interim Guidance for Business and Employers at
https://www.cdc.gov/coronavirus/2019-ncov/specificgroups/guidance-business-response.html. It provides businessowners and operators with science-based information that can
be used to guide your business during this outbreak.
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Figure 1: Potato Harvesting (Photo by Tom Ford)

As a vegetable grower, your financial success is quite
dependent upon your ability to recruit, train, and retain a healthy
and robust workforce. The old adage, “Profitability starts with
people” may be perceived to be a little dated, but no business
succeeds without good people working for them. While I am not
a medical professional and have never owned a business, I
have worked with or was employed in horticulture for the past
46 years. My goal with this article is to provide you with links to
a few resources and to provide some best management practices or BMPs that I feel you should employ to keep your business running through this difficult period.

Frequent handwashing is the first line of defense against
COVID-19. As an industry we have never emphasized personal hygiene when training our employees. The first step
is to download this poster from Penn State Extension at this
link: https://extension.psu.edu/handwashing-poster. It was
developed for the food service and produce industry, but it
is relevant in our battle to limit the spread of COVID-19.
The poster is in English and Spanish and can be printed
and displayed throughout your shop, lunchroom, restroom
facilities, and in your trucks.
The second step to place hand sanitizer dispensers
throughout your operation and to make sure that anti-bacterial soap and single use towels are stocked in every bathroom. If porta-potties are being used ensure that single-use
towels, water, and hand soap are available for worker use.
Make sure that all trucks have basic hand sanitation supplies including water (for handwashing), antibacterial soap,
and single use towels. At the very least keep a supply of
hand sanitizer on each delivery vehicle and tractor.

Common workplaces like the breakroom, locker room, and
restroom are great places for workers to pick up diseases
like COVID-19. Make sure that these common workplaces
(like restrooms and breakrooms) and work surfaces (doorknob and tables) are cleaned and sanitized regularly. Your
business should develop cleaning schedules and cleaning
protocols for your work facility. A few dollars spent on cleaning your facility each day may prevent your entire workforce
from contracting COVID-19.

There are multiple print resources and posters that have
been developed by the CDC (Center for Disease Control)
that can be downloaded and posted at your place of business. Please access this CDC link to download these
materials for free: https://www.cdc.gov/coronavirus/2019(continued on page 8)

More Coronavirus Updates

See pages 8 to 16 for additional information on how to
deal with the coronavirus pandemic.
PVGA will be seeking to keep you updated on coronavirus information pertinent for agriculture in general and
vegetable, potato and berry growers in particular with our
email Updates – both our regular weekly Updates and
Special Updates as needed. If you do not receive these
Updates, please email us at pvga@pvga.org so we can add
you to the distribution list.
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Brian Campbell
We wanted to begin a monthly newsletter article related to what has happened on the farm. The
month of March started off with above average temperatures and the ground was decent enough to
get the winter wheat top dressed and sprayed. We even managed to till some ground and laid some
plastic that we will be planting early sweet corn into. Greenhouses are full of broccoli and high tunnels are planted with tomatoes.
By time you receive this newsletter I am positive there will be a good amount of early sweet corn
in the ground along with onions and cole crops. Straw will be coming off the strawberries.
With the worldwide coronavirus crisis, I am sure users of H-2A workers are concerned with being
able to get the laborers they need. As of now, I do not see issues with farmers getting workers that
have been in the program before. New workers will need to go through an interview process and are
causing delays for farmers as interviews have been temporarily stopped.
I was concerned with how the “virus” would impact fruit and vegetable farmers across the country, but I was reassured after seeing the amount of fruits and vegetables being restocked daily at the
grocery stores. I believe local produce will be highly sought after. In addition, I learned that a few farm
markets that are open have reported record sales in the month of March for potatoes and various vegetables they were selling.
Lastly, I would like to give a special thanks to all whom have helped at the Farm Show Food
Booth. The friendships that have been made and all of the help that volunteers have offered graciously is truly what allows our Association to do as much as we do.
I wish everyone a safe planting season and look forward to the next article of “What’s Happening
on the Farm”.
Mr. Campbell is the current President of the Association.
He grows fresh market vegetables for both the retail and wholesale
market on his farms near Berwick.

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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New Products Help Set New Sales Record Set at PVGA Farm
Show Booth
The 2020 PVGA Farm Show Food Booth set another new
sales record of $238,600, topping the previous sales record of
$223,500 set last year.
There were several significant changes again made in the
booth operations designed to increase efficiency and increase
profit. First, three new menu items were added – infused water,
berry-batter-dipped Oreos, and batter-dipped snap beans –
while several menu items were dropped because of low sales
volume – chili, vegetarian vegetable soup, pumpkin pie, bean
salad, garden salads, vegetable wraps and tomato juice.
The infused water suggested by Brian Campbell was a big
seller and significantly increased the booth revenue. Bottled
spring water was flavored with concentrates of watermelon,
cucumber, blueberries, strawberries, and blackberries, garnished with fresh fruit and served over ice for a refreshing, nonsweetened alternative to soda or the Strawberry Surprises or
raspberry lemonade.
The berry-battered-Oreos also sold well and increased revenues along with a $1 price increase for the blooming onions.
The batter-dipped snap beans did not generate significant sales
as a separate item but did offer an additional vegetable choice
for the mixed batter-dipped vegetable mixed orders.
Another change was the reconfiguration of the booth layout
to give more room for the preparation of the funnel cakes, fried
pickles, corn nuggets, and berry-battered Oreos. These items
all bring in significant revenue but were crowded into a small
corner of the booth.
The elimination of menu items that had a small sales volume was intended to both free up some booth space and
reduce the volunteer labor needs. Another effort to reduce labor
needs was the move to using fully prepared vegetable and
chicken corn soups that just needed to be heated before serving. Previously the chicken corn soup was made from scratch
while the vegetable soup was significantly altered.
For the second year, all the cashiers were equipped with
electronic tablets to enable counts of individual items to be
tracked better and also allow the acceptance of credit cards for
payment.
Batter-dipped vegetables were again the biggest seller,
with about 9,230 servings sold. Strawberry Surprises were second with over 6,560 being sold. Blooming onions were third with
over 5,010 prepared followed by funnel cakes with 3,865 being
served. Raspberry lemonade and the infused water were close
behind at 3,575 and 3,550 servings respectively. Over 2,635
trays of fried pickles were sold followed by 2,100 bowls of chicken corn soup, 1,414 trays of corn nuggets, and 1,207 servings
of berry-battered-Oreos. About 1,110 servings of broccoli-cauliflower salad, 764 servings of vegetable soup, and 685 dill pickles, the three menu items served during the first years of the
booth, were sold. About 870 bowls of broccoli cheddar soup
and 196 pieces of berry pie rounded out the sales.
PVGA again helped operate a satellite booth in the Main
Hall (the original Farm Show Building) which was a joint effort
between PVGA, the Dairymen’s Association, Penn Ag
Industries and FFA. PVGA offered a limited menu of funnel
cakes, batter-dipped vegetables, and chicken corn soup.
The Association continues to contract with Michael’s
Concessions, owned by Karen and Brenda Michaels and
Andrew Roberts, to prepare the various fried menu items.

PVGA volunteers serve these items as well as prepare and
serve the soup, salad and beverage items. The profitability of
the booth depends solely on the donated time and effort from
over 200 PVGA members and friends. Jackie and Nancy Grace
and Boots Hetherington again volunteered for the entire week.
PVGA officers and directors Brian Campbell, Bill Reynolds,
John Strite, Rob Shenot and Dave Miller each helped manage
the booth for several days. The produce for the batter-dipped
vegetables and blooming onions was supplied by Kegel’s
Produce, which also provides the use of a refrigerated/heated
truck to store the produce and other food items.
Again, our sincere thanks to all PVGA members who came
to Harrisburg to help make the food booth successful in raising
money for vegetable and berry research at Penn State.
This year’s booth again featured a large flat screen television where pictures from PVGA members’ farms were shown.
Nancy Grace put together the slide show from pictures submitted by members.
If you didn’t help this year, please volunteer to help next
year. The more new volunteers we have, the less time we need
to ask of our veteran volunteers. The Farm Show Food Booth
make it possible for the Association to support research and
promotion activities.
Bev Osman, Jon
Strite and Laverne
Nolt (left to right)
serve batter-dipped
vegetables.
(Photo credit:
Natalie Bishop)

Jackie Grace and
Alicia Anderson (left
to right) serve
infused waters and
other drinks.
(Photo credit:
Natalie Bishop)

Judith and Duane
Charles (left to
right) serve funnel
cakes, fried pickles,
and drinks.
(Photo credit:
Natalie Bishop)

4

State News Briefs

NEWS

What the Governor’s Budget Proposal Means for
Agriculture

The news for agriculture is largely positive in Gov. Tom
Wolf’s proposed 2020-2021 state budget.
The spending plan would maintain funding for many key
agriculture programs and continue the investments made last
year with the Pennsylvania Farm Bill. However, Pennsylvania
Farm Bureau has identified several areas where additional
investment is needed.
Wolf’s plan would continue the funding established last
year to help farmers implement conservation measures to protect water quality in the Chesapeake Bay Watershed. That
includes $2.5 million for the Conservation Excellence Grant program, $500,000 for Agri-Link and $13 million for REAP tax credits. PFB believes that additional resources are appropriate,
especially as Pennsylvania faces increased pressure to meet its
goals for improving water quality in the bay.
Wolf’s plan would maintain existing funding levels for several vital programs, including agriculture research and
Cooperative Extension services administered by Penn State
University and food safety and animal welfare programs managed by the University of Pennsylvania School of Veterinary
Medicine. PFB is calling for a 3 percent funding increase for
Extension, which serves as the first line of defense against
threats to agriculture, like invasive species and animal diseases, and provides technical expertise to farmers working to
protect the environment and water quality.
Wolf’s proposal also includes an additional $1 million for
the Pennsylvania Agricultural Surplus System, which offsets
costs of donating agricultural goods that could not otherwise be
marketed to the state’s food banks. And the plan includes a 5.25
percent increase for the Department of Agriculture’s General
Government Operations, which provides funding for jobs and
services that support the agriculture industry.
Meanwhile, the plan would zero out a handful of program
appropriations, including more than $2 million for agricultural
research conducted by the Department of Agriculture and $1
million for Livestock and Consumer Health Protection. In addition, the plan would provide funding of $5.35 million to the
Animal Health and Diagnostic Commission but eliminate $2 million in additional funding for the commission that was included
in last year’s budget.
Contact your legislator to advocate for agriculture’s priorities in the state budget.
From Pennsylvania Agricultural Alliance Issues
Update, Penna. Farm Bureau, March 2020.

Bill to Allow Wider MAVs Advances

A bill to update laws governing multipurpose agriculture
vehicles, or MAVs, has cleared its first hurdle in the General
Assembly.
The state Senate Transportation Committee voted unanimously last month to advance Senate Bill 995, sending it to the
full chamber for consideration.
Farm vehicles such as ATVs or side-by-sides, can be operated by farmers on roads in a limited radius from the farm. State
law classifies MAVs being no more than 62-inches wide; however, many newer models are 66-inches wide. The legislation,
sponsored by Sen. Dan Laughlin of Erie County, would update
state law to re-classify MAVs as being no more than 66-inches
wide.
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From Pennsylvania Agricultural Alliance Issues
Update, Penna. Farm Bureau, March 2020.

Bills Aim to Clarify Farm Sales Tax Exemptions

Two bills recently introduced in the General Assembly aim
to clarify sections of state tax law related to farmers’ exemption
from sales and use tax.
One of the bills would ensure that deer farms are included
in the exemption, and the other bill deals with sales tax paid on
multipurpose agricultural vehicles.
Senate Bill 1036, sponsored by Sen. Doug Mastriano of
Franklin County, focuses on deer farms.
Pennsylvania exempts agricultural operations from having
to pay state sales and use tax when making purchases for business needs. The bill would expand that exemption to specifically include deer farms regardless of whether the livestock are
marketed for game, recreational purposes, animal products, or
meat.
Senate Bill 1041, sponsored by Sen. Kim Ward of
Westmoreland County, clarifies when the farm sales tax exemption applies to purchases of off-road vehicles used in farming.
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 constitutes a farming activity. For example, fencing repair is not considered a farming activity, because it’s not
directly part of the raising of crops or animals. But 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
vehicles they use as part of their farming operations.
Both bills have been referred to the Senate Finance
Committee for consideration.
From Pennsylvania Agricultural Alliance Issues
Update, Penna. Farm Bureau, March 2020.

Nominations Open for 2020 Leopold Conservation
Award

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 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.
“Farmers across Pennsylvania have voluntarily used their
own money to install conservation practices on their land to
enhance soil health and improve water quality,” said PFB
President Rick Ebert. “We are encouraging these enthusiastic
stewards of the land to apply for the Leopold Conservation
(continued on page 6)
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Make Your Voice Count by Responding to U.S.
Census

The 2020 Census is almost underway.
In April, the U.S. Census Bureau will begin counting every
resident of the U.S., a process that occurs every 10 years. The
information collected will be used to guide public policy and
influence our representation in Harrisburg and Washington for
the coming decade.
That’s why it’s so important that you make sure your voice
is counted. The attention and resources our rural communities
receive depends greatly on the number of rural residents who
respond. Make sure to respond yourself and encourage friends,
neighbors and other community members to do the same.
Watch for your invitation. Most households—95 percent—
will receive an invitation in the mail by April 1, which will include
information about how you can answer the Census. Some residents will have their invitations delivered by a Census worker.

State News Briefs (continued from page 4)

Award in 2020. Our farmers believe in the ethical standards
supported by Aldo Leopold and embrace the notion that farmers
can install and maintain conservation practices while running
successful businesses.”
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: sandcountyfoundation.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 Pennsylvania Agricultural Alliance Issues
Update, Penna. Farm Bureau, March 2020.

Rotz Recognized for Advocacy

Joel Rotz, manager of Pennsylvania Farm Bureau’s
Government Affairs and Communications Division, has been
named the 2020 recipient of the Pennsylvania State Council of
Farm Organizations’ Dedication to Agriculture Award.
The award reflects Rotz’s leadership in supporting Farm
Bureau’s grassroots advocacy on key legislative accomplishments that benefit Pennsylvania agriculture.
A former dairy farmer and Franklin County Farm Bureau
president, Rotz joined the PFB staff in 1995 and served in several advocacy roles, including more than a decade as director
of state government affairs, before he was tapped to lead the
organization’s advocacy and communications efforts in 2017.
The award recognized accomplishments such as securing passage of ACRE, key changes to Clean & Green, updates to the
transportation code, and advocating for funding for Penn State
research and Extension.
“Joel has always lived and breathed agriculture, believing
strongly in Farm Bureau’s grassroots process, and doing all he
could to build upon Farm Bureau’s credibility while achieving
maximum gains for our members,” said PFB President Rick
Ebert, who nominated Rotz. “His passion for agriculture and
commitment to a job well-done has not just benefited our members, but all of agriculture.”
From Pennsylvania Agricultural Alliance Issues
Update, Penna. Farm Bureau, March 2020.
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Respond. All households have the option to respond
online, by phone or by mail. Instructions will be on your invitation. Encourage your friends, family and neighbors to respond
as well.
Your response affects representation. Census data will
determine how many seats Pennsylvania holds in Congress
and how those districts are drawn. It will also affect state House
and Senate districts. That means that for rural Pennsylvanians
to be effectively represented in Harrisburg and Washington, we
need to make sure we’re counted.
Your response benefits your community. Census data
directs how $675 billion in federal money is spent each year.
Your response is needed to make sure your community
receives important investments in areas like infrastructure,
health care, education, food security and technology.
Learn more about the Census by visiting pa.gov/Census.
From Pennsylvania Agricultural Alliance Issues
Update, Penna. Farm Bureau, March 2020.

USDA Funds Stress Assistance Network

USDA is committing $10 million to assist agricultural producers and people in related occupations who are affected by
various types of stress.
Programs under a Farm and Ranch Stress Assistance
Network will provide resources and extend help through information hotlines, resource directories and financial and legal
counseling, which may include access to telemedicine specifically geared toward agricultural workers. Stress levels may be
high for agricultural producers and workers due to ongoing
weak finances and the uncertainty of weather.
From Pennsylvania Agricultural Alliance Issues
Update, Penna. Farm Bureau, March 2020.

USDA Issues Third Wave of Trade Assistance

The U.S. Department of Agriculture is issuing a third and
final round of payments to farmers through the 2019 Market
Facilitation Program.
The program was part of an aid package designed to offset
the damage to farmers caused by trade disputes with China.
The U.S. and China have since agreed to phase one of a trade
deal in which China has agreed to purchase more U.S. agricultural products. However, it’s expected to take a while for China
to ramp up its purchases of U.S. farm products, especially as
trade has been disrupted by the novel coronavirus outbreak in
central China.
The third round of payments will be open to producers who
signed up for the first two rounds of the MFP.
Payments will be made to producers of most grain crops
based on total 2019 plantings and a county-by-county rate.
Dairy producers will be paid based on production history and
hog producers will be paid based on their inventory of live hogs
on a date selected by the producer between April 1 and May 15,
2019. Payments to producers of some specialty crops will be
made based 2019 acres of fruit or nut bearing plants.
Learn more at www.fsa.usda.gov/programs-and-services/market-facilitation-program/index.
From Pennsylvania Agricultural Alliance Issues
Update, Penna. Farm Bureau, March 2020.

March 2020

7

8

Coronavirus BMP’s...
5)

6)
7)

8)

9)

(continued from page 1)

NEWS

ncov/communication/factsheets.html . Please post them
throughout your place of business to keep your employees
and even customers informed.

Many vegetable growers provide large coolers containing
drinking water for their employees. These drinking water
containers should be sanitized daily and workers should be
told to properly wash their hands before accessing the
cooler. Workers should also be provided single-use cups
that can be disposed of after getting a drink.

PENNSYLVANIA VEGETABLE GROWERS NEWS

12) Consider developing an emergency plan for your business
operation if key managers become ill with COVID-19. Ask
yourself who will assume payroll responsibilities if your
payroll clerk becomes ill or who will manage workflow,
oversee the pest management program, or oversee day-today operations if key individuals become incapacitated in
any way? Your business should prepare a plan before a crisis develops and then hope that you never need to enact
the emergency plan that you developed.

Employers should insist that employees come to work with
clean clothes on each day. Clothes that are soiled are more
likely to carry human pathogens including COVID-19.

For additional information on Vegetable Production and
how COVID-19 may impact your farm please contact me at
tgf2@psu.edu.
Mr. Ford is with Penn State Extension in Cambria Co.
From Penn State Extension.

Vegetable growers may routinely send out 6-8 workers to
harvest a field of vegetables. In an effort to mitigate risk and
to protect the health of your employees I would consider
reducing your crew size (picking crew) and would strive to
keep the same crew members working together each day.
I would also consider staggering the arrival and departure
times of my crews to minimize physical contact between
individual crew members. While this may seem like an
over-reaction, I have seen workers share cigarettes, drinks,
and even finish each other’s breakfasts at the farm. Smaller
crew size in my opinion is a means to compartmentalize the
workforce into small isolatable units.

TEW MANUFACTURING CORP.

Many farm workers live paycheck to paycheck and will not
call-off work if they are feeling ill. Some people infected
with COVID-19 may not feel bad enough to be bedridden
so they could come to work with a low-grade fever and
what they believe to be are cold symptoms. In order to protect your entire work crew, you should encourage all workers irrespective of job title, or your work deadlines, etc. to
call-off if they are dealing with any illness. While it may put
constraints on your business temporarily you will not be
able to continue to operate if your entire workforce has to
self-quarantine from COVID-19 for 14 days. If possible, see
if your business can offer some form of sick leave to your
workers to hopefully discourage their attendance when
feeling ill. If no sick leave is offered expect some of your
employees to show up for work sick. Stay strong and send
them home.

Many vegetable operations have a diverse workforce that
may include workers who are more susceptible to developing serious complications from a COVID-19 infection.
Workers over the age of 60 and those that have underlying
medical issues are expected to be the most severely
impacted from this COVID-19 outbreak. If possible, consider offering these workers an alternative assignment that
may minimize their exposure to the coronavirus from other
crew members. Perhaps consider utilizing higher risk
employees to sanitize/clean packing lines, sanitize picking
containers, or fill orders.

10) Worker interaction with customers will occur at farmers’
markets. While we do not want to discourage this practice,
encourage workers to maintain a buffer or space between
the customer and themselves.

11) Worker safety training often occurs in larger group settings.
During this outbreak consider setting up individualized
worker safety training sessions on laptops with sanitized
keyboards in offices or rooms that have been cleaned/sanitized between use.

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
FAX: 585-586-6083
PENFIELD, NY 14526
www.tewmfg.com
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Questions and Answers about Coronavirus and COVID-19
Catherine Nettles Cutter, Lude Laborde, and Martin Bucknavage
With coronavirus infections rising in the U.S., all segments
of the farm to consumer food system should be implementing
controls to minimize risks associated with COVID-19 illness.
With coronavirus infections rising in the U.S., all segments of
the farm to consumer food system should be implementing controls to minimize risks associated with COVID-19 illness. In this
fact sheet, common questions asked by individuals are
answered, based on guidance from the Centers for Disease
Control and Prevention (CDC) and the Food and Drug
Administration (FDA).

What is coronavirus and why is it a concern to people?
Viruses are very small particles that replicate only inside
the living cells of organisms, including humans. Coronaviruses
are part of a large group of viruses that cause respiratory diseases such as the common cold. The coronavirus that is
responsible for the current worldwide crisis is a specific strain,
designated SARSCoV-2. Symptoms of the infectious disease,
called COVID-19, are similar to those of the common cold or flu
but are more severe. High fever, cough, and difficulty breathing
are most commonly reported. Everyone can get sick from coronavirus, but adults currently make up most of the cases. Those
with weakened immune systems such as people over the age
of 60 or that have pre-existing conditions including diabetes,
chronic respiratory or cardiac disease, or high blood pressure
are at a higher risk for developing life-threatening complications
like pneumonia and death. Even though younger people may
have milder symptoms, they should follow the same advice for

preventing transmission of the disease since they can pass it on
to older adults.

Can the virus be spread through food?
According to the FDA, there is no evidence that eating food
contaminated with coronavirus particles can transmit the disease. However, it cannot be completely ruled out since fecal
contamination has been reported as a suspected transmission
route in a few cases. Studies on other respiratory viruses have
demonstrated low survival rates on food and packaging materials during shipping or storage under a wide range of conditions.
More research is needed to understand all possible mechanisms for disease transmission, and we are monitoring the scientific literature for new and relevant information.

What is the primary way the virus is spread?
Because COVID-19 is a respiratory disease, the main route
for passing it on to others is through virus-containing droplets
that are generated during coughing and sneezing. These particles can float for many hours in the air and eventually be
inhaled or settle onto surfaces. However, an infection can also
occur by touching a contaminated surface and then touching
your face, eyes, or nose. For these reasons, everyone should
take action to keep themselves healthy and to prevent others
from becoming ill.
(continued on page 10)
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(continued from page 9)

What are the best ways to prevent the spread of coronavirus?
The best way to prevent illness is to avoid being exposed
to the virus and through good hygiene practices. The CDC recommends the following everyday preventive actions to help
minimize the spread of respiratory diseases:
Wash your hands regularly and frequently with soap and
water for at least 20 seconds, especially after using the bathroom, blowing your nose, coughing, or sneezing.
Avoid close contact with people who are sick. Use social
distancing techniques if you are unsure of the health of the people you work with. A 6-foot distance is recommended — that’s
about two to three arm-lengths.
Avoid touching your eyes, nose, and mouth.
Cover your cough or sneeze with a tissue and throw it in
the trash. Then, wash your hands. Or, direct your cough or
sneeze into the crook of your elbow.
If soap and water are not readily available, alcohol-based
hand sanitizers with at least 60% alcohol can be effective.
Facemasks are recommended for those who are ill or are
taking care of sick people at home or in a health care facility. To
be effective, facemasks should closely cover the nose and
mouth. The CDC states that facemasks are not completely
effective for preventing those who are not ill from acquiring respiratory diseases, including COVID-19.
Stay at home when you are sick. The CDC recommends
that anyone that has symptoms of acute respiratory illness stay
home and not come to work until they are free of fever (temperature less than 100.4° F [37.8° C] using an oral thermometer),
and any other symptoms for at least 24 hours, without the use
of fever-reducing or other symptom-altering medicines (e.g.
cough suppressants).
Because contaminated surfaces are potential sources of
disease transmission, clean and disinfect them frequently using
commercially available sprays or wipes that are labeled as
effective against viruses.
Remember a good scrubbing with a detergent solution and
a disposable cloth or paper towel is very effective against the
virus.
Most common EPA-registered household disinfectants will
work on clean surfaces. Follow label instructions for these products (concentration, application method, and contact time) and
take care not to splash concentrated solutions onto others.
Household bleach is effective against coronavirus when
diluted properly. Mix 5 tablespoons (1/3rd cup) bleach with one
gallon of water, or 4 teaspoons bleach in a quart of water.
Follow label instructions for the safe application and proper ventilation. Never mix household bleach with ammonia or an acid
such as vinegar. These combinations can generate dangerous
fumes.
A solution containing at least 60% alcohol can be effective.
This solution is not recommended for the disinfection of large
surfaces. The vapors are potentially toxic and flammable in
closed environments.
Commercially available disinfection wipes are effective for
surfaces you regularly touch, such as computer keyboards, cell
phones, and telephones. Do not purchase sanitizers from suppliers who claim their products kill viruses without showing proof
of efficacy.
By knowing and understanding the SARS-CoV-2 coronavirus and the COVID-19 disease it causes, we can all make
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necessary adjustments to the way we conduct our daily lives
and take action to minimize the spread of illness.
References and Resources
Centers for Disease Control and Prevention (CDC),
“Coronavirus (COVID-19)”
Food and Drug Administration (FDA), “Coronavirus Disease
2019 (COVID-19)”
Pennsylvania Department of Agriculture (PDA), “COVID-19
GUIDANCE: Live daily briefings from the PA Department of
Health.
The authors are with the Department of Food Science at
Penn State Univ. From Penn State Extension, https://extension.psu.edu/questions-and-answers-about-coronavirus-andcovid-19, March 23, 2020.

Call Harry Edwards @ 717.606.8021
or Email hedwards@rimol.com

March 2020

NEWS

11

Minimizing Risks for Coronavirus Transmission at Farmers Markets,
On-Farm Markets, You-Pick Operations, and Produce Auctions

Luke Laborde, Thomas Ford, Brian Moyer, Carla Snyder, Kathleen Demchak, and Martin Bucknavage
Produce operations should consider the possibility that this
virus may continue to be a threat well into the marketing season
and take action to develop a plan to safeguard their customers
and workers.
Each day brings new information and concern about
COVID-19 and its impact on our lives. If the threat of this rapidly spreading viral disease lingers, social distancing and limitations on public gatherings could adversely impact the state’s
most prominent market channels for local produce, including
farmers markets, you-pick operations, and produce auctions.
Produce operations should consider the possibility that this
virus may continue to be a threat well into the marketing season
and take action to develop a plan to safeguard their customers
and workers.

Farmers markets and On-farm markets

Farmers markets are largely open-air venues that might
reduce some transmission of the virus among and between
growers and customers. Wider spaces between
vendors and growers may allow for more air circulation and
additional room to maintain social distancing.
Growers are encouraged to follow methods for preventing
transmission of coronavirus during sales and distribution of farm
products. Consider the following recommendations for your
operation.

Prepare Market and Individual Stands
· Have fully stocked handwashing and sanitizing stations in
place at multiple locations and post signs that inform everyone where hand sanitizing materials are available and that
show the correct way to wash hands.
· Put up signs and provide information on websites and social
media to explain any changes, delivery options, or extra
precautions taken to limit exposure to the coronavirus. For
example, instruct customers not to handle food. Package
cheese and eggs for customers, even if they are individually packaged. Open egg cartons for customers to see the
eggs they are getting instead of having them handle multiple cartons.
· Consider alternate pick-up, drive-through, or delivery options
to keep crowd levels low.
· Encourage customers to avoid lining up too close to each
other when making purchases.
· Pre-package bags of fruits, vegetables, and other items to
limit shoppers’ handling of food and so that customers
move along quickly.
· Separate stands if possible, to limit crowds – try to maintain a
separation between stands of at least six feet apart.
Consider limiting the number of customers within your market at one time in the case of “panic shopping”.
· If possible, have different persons handle products and
(continued on page 12)
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money, or wash hands or use a hand sanitizer between
these tasks.
Utilize card readers that allow customers to swipe their own
credit cards, thus protecting both them and your employees. Disable the signature function on your point of sale
(POS) system to limit contact from multiple customers.
Use nonporous tablecloths and clean and sanitize them regularly.
Do not allow customers to sample products.
Eliminate market events, children’s activities, and gathering
areas and encourage customers to not linger in the market.
Eliminate eating areas and gently direct customers to take
prepared foods home to avoid crowds.

Prepare Your Workforce
· Train your staff to regularly and frequently wash their hands
with soap and water, including scrubbing for 20 seconds,
especially after they blow their nose, cough, or sneeze.
· Have hand sanitizer dispensers readily available and provide
signage to alert vendors and customers as to the importance of hand sanitation and where they can find sanitizing
materials on site.
· Train them to maintain at least a 6-foot distance between
them and customers— that’s two to three arm-lengths.
· Stagger your lunchtimes or provide additional space to
increase distancing of employees.
· Anyone on the premises who shows symptoms of a severe
cold or flu, such as high fever, coughing, and difficult
breathing need to stay at home. Consider the possibility
that you may have a shortage of workers. You may need a
plan to hire temporary workers.
· Encourage your staff to not handle customers’ reusable bags.
You may wish to set up an area to the side of the display
area where customers can pay for their purchase.
· Train your staff to know that visitors over the age of 60, or that
have preexisting conditions including diabetes and other
chronic diseases, are at a higher risk for becoming ill if they
acquire the virus.
· Consider offering early hour shopping for
SEE VIDEOS
these higher-risk customers.

Sanitize Contact Surfaces
· Frequently disinfect table-tops, door handles,
cash boxes or credit card machines, shopping baskets, and other contact surfaces
with an EPA-registered sanitizer sprays or
wipes labeled as effective against viruses.
Do not purchase sanitizers from suppliers
who claim their products kill viruses without
showing proof of efficacy.
· Frequently clean and sanitize common gathering places such as restrooms, break
rooms, meeting rooms.

Regulatory Considerations
If you are considering opening an on-farm
stand for fresh produce, shelf-stable packaged
foods like jams and jellies, baked goods, or your
farm’s own eggs, you do not need a food safety license. You may visit the PDA website at
https://www.agriculture.pa.gov/consumer_protection/FoodSafety/Retail%20Food/Pages/
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default.aspx for more information about retail food licenses. If
you are relocating a farmers market temporarily due to COVID19, the PA Department of Agriculture will not require you to
obtain a new food safety license. If it is a permanent relocation,
the application is available from the PDA website.

You-Pick operations

Visitors that come to your farm or orchard need to understand how they can prevent transmission of COVID-19.
Consider the following ways you can keep you and your customers safe.
· Make sure you communicate to your customers that changes
to your normal operations are in place because you care
about them and your employees.
· Advertise these changes early and often.
· Plan for plenty of signage in multiple locations that clearly
communicate the changes you have in place and the reasons you are doing so.
· Ask your customers to wash their hands before and after
picking.
· Have fully stocked handwashing and sanitizing stations in
place at multiple locations and post signs that show the correct way to wash hands.
· Regularly spray or wipe down surfaces such as plastic bins
and baskets, tabletops, table-tops, door handles, cash
boxes, and credit card machines. that you or your customers contact with EPA-registered sanitizers labeled as
effective against viruses. Do not purchase sanitizers from
suppliers who claim their products kill viruses without
showing proof of efficacy.
· Schedule harvest times to limit the number of people picking.
If you have a mailing list, think of separating harvest times
within a day or between days by scheduling names in
alphabetical order, or by zip code. Also, consider how you
are going to handle “exceptions” to a schedule for the customers who request them.
· Devise a plan for keeping customers separated by at least a
(continued on page 13)

OF SPRAYERS IN ACTION ON UPDATED WEBSITE!

NEW HYDRAULIC FOLD SPRAYER FEATURES
AIRBAG BOOM SUSPENSION!
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PENNS CREEK MFG.

Ask us about the advantages of the front mount boom.

1340 Broadway Rd., Winfield, PA 17889
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6-foot distance while in the field – that’s about two to three
arm-lengths. For example, use differently colored flags to
mark rows open for picking so that adequate personal distance is maintained. This has the added benefit of the field
or orchard not getting all “picked out” at one time.
Know that people over the age of 60 or that have pre-existing
conditions, including diabetes and other chronic illnesses,
are at a higher risk for becoming ill if they acquire the virus.
Consider scheduling separate harvest times for these individuals.
If you normally provide rides to the field, you might want to do
so for only small family groups at a time. Encourage people to walk to the field if possible and consider having nearby picking areas for those who can’t.
Instead of customers bringing their own containers, provide
them in one weight or size such as pulp quarts and cardboard flats. Change the pricing structure to accommodate
their use and allow you to cover your costs. This will allow
a quick count of containers when charging at checkout, and
not only increases efficiency but also minimizes handling of
containers by multiple people.
Utilize card readers that allow customers to swipe their own
credit cards, thus protecting both them and your employees. Disable the signature function on your point of sale
(POS) system to limit contact from multiple customers.
If you expect that lines for checkout may form, devise a way
to encourage customers to remain separated. These could
be markers, or spatially separated displays of pictures or
posters with interesting facts that encourage people to look

(and not touch) while in line.
· Have enough employees present to work with your customers to make sure rules are followed to the extent possible.
· Have a backup plan in mind for alternative ways to market
your crop, should this become necessary.

Alternatives to direct sales

You might consider changing your business model and the
way you interact with your customers to minimize exposure to
COVID-1 9. Be aware that some level of personal interaction is
necessary, so keep in mind the recommendations for social distancing, handwashing, and surface disinfection already
described. Consider the following marketing alternatives.
· Sell by appointment through a web commerce site or through
social media are ways to minimize crowds. Where broadband signals are weak, consider phone or fax sales.
· Use the Community Supported Agriculture (CSA) model for
packing prearranged food shares to be picked up by the
buyer at a designated time.
· Home delivery is another option. You can take orders as
already described and drop off boxes at individual residences.
· Consider working with other farms or markets in your area
with existing online ordering or delivery infrastructures in
place.

Produce auctions

Many of the same recommendations for preventing virus
(continued on page 14)
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transmission at farmers markets, farm markets, and you-pick
operations apply to produce auctions. Growers and customers
often congregate together before, during, and after the auction
process. It is important to consider, to the extent possible, what
you can do to minimize chances for coronavirus transmission.
Proper hand hygiene recommendations are simple. But the
physical proximity of people during the display and bidding
process can make social distancing difficult.
Think about some of the ideas below for minimizing virus
exposure at auctions. It may not be possible to follow all of them
with the resources currently on hand, but any steps you take
serve to contribute to minimizing the spread of COVID-19
among and between growers and buyers at produce auctions
· Provide guidance and training to auction staff and auctioneers on the importance of frequent handwashing with soap
and water for at least 20 seconds, especially after they
blow their nose, cough, or sneeze.
· Have hand sanitizer dispensers readily available and provide
signage to alert visitors and buyers on the importance of
hand sanitation. Inform everyone where hand sanitizing
materials are available within the building.
· Use EPA-registered sanitizer sprays or wipes that are labeled
as effective against viruses to disinfect surfaces that come
into contact with visitors. These may include plastic bins
and baskets, table-tops, door handles, and cash boxes or
credit card machines. Do not purchase sanitizers from suppliers who claim their products kill viruses without showing
proof of efficacy.
· Stagger staff lunchtimes or provide additional space to
increase distancing of employees.
· Anyone on the premises who shows symptoms of a severe
cold or flu, such as high fever, coughing and difficult breathing must go home.
· Know that growers, buyers, and staff over the age of 60 or
that have preexisting conditions, including diabetes and
other chronic illnesses, are at a higher risk for becoming ill
if they acquire the virus.
· To the extent possible, try to maintain social distance recommendations by keeping auctioneers and buyers separated.
Social distancing recommendations are to keep people at
least 6 feet apart– that’s about two to three arm-lengths.
For example, You might consider an arrangement where
the auctioneer stays in one location and carts of produce
make their way down an aisle in such a way that minimizes
crowding of buyers.
· Another idea to consider is to encourage auction purchases
through proxy buyers who bid for several companies. This
would reduce the number of people attending the auction,
while not limiting the actual number of buyers. It’s one way
to keep sales volumes up when limiting the size of groups
is the goal.
· Consider working with the auctioneer to offer on-line bidding.
Many auctioneers are already conducting estate sales this
way and they might be able to adapt to on-line produce
auction sales. This option is certainly not possible for everyone, but it may be one way to maintain social distancing so
that buyers are not exposing themselves or others to
COVID-19.
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Considerations for Fruit and Vegetable Growers Related to
Coronavirus & COVID-19
Chris Callahan
Editor’s Note: This only part of a longer article by Mr.
Callahan. Most of the information in the rest of the article is
contained in the above articles from Penn State Extension.

Questions and Answers
1.

What is the difference between cleaning, sanitizing,
and disinfection? The CDC provides more detail on their
cleaning website at https://www.cdc.gov/flu/school/cleaning.htm , but the take-homes are:
a.
“Cleaning removes germs, dirt, and impurities from
surfaces and objects...using soap (or detergent) and
water to physically remove [them].”
b. “Disinfecting kills germs on surfaces or objects.
Disinfecting works by using chemicals to kill germs on
surfaces or objects. This process does not necessarily
clean dirty surfaces or remove germs, but by killing
germs on a surface after cleaning, it can further lower
the risk of spreading infection.”
c. “Sanitizing lowers the number of germs on surfaces
or objects to a safe level, as judged by public health
standards or requirements.”
EXAMPLE 1: Reviewing the label for Sanidate 5.0
(see https://www3.epa.gov/pesticides/chem_search/
ppls/070299-00019-20190328.pdf p.12, “General
Disinfection”), a 5.3% peroxyacetic acid and 23.0%
hydrogen peroxide product, we note that the concentration used for disinfection is 0.5-2.2 fl. oz. per gallon
of water (230-1000 ppm of peroxyacetic acid in water)
compared to the lower rate used for sanitizing (p.10,
“Sanitization of Food Contact Surfaces”) of 1.6-5.4 fl.
oz. to 5 gallons water (147-500 ppm). Later in the
label, we find the postharvest water application to control cross contamination that we’re most familiar with
(p. 20, “Treatment of Fruit and Vegetable Processing
Waters”) where the rate of use is 59.1-209.5 fl. Oz. per
1000 gallons of water (27-96 ppm).

2.

EXAMPLE 2: Reviewing the label for Ultra Clorox(R)
Brand Regular Bleach (alternate name, “Clorox
Germicidal Bleach” – see https://www3.epa.gov/pesti
cides/chem_search/ppls/005813-00050-201103
03.pdf), a 6.0% sodium hypochlorite product, we note
that this product is labeled as effective against human
coronavirus (p.35 revised). We also note that the concentration used for disinfection of hard, nonporous surfaces (p. 14 and 22 of PDF) is 2700 ppm (¾ cup per
gallon of water) available chlorine compared to the
lower rate used for sanitizing (p. 14 of PDF) of 200
ppm (1 tbsp per 1 gallon of water). The effectiveness
of chlorine depends on the pH of water – see
https://ucfoodsafety.ucdavis.edu/sites/g/files/dgvnsk7366/files/inline-files/26414.pdf.

What Should I Use for Disinfection and Sanitizing? The
EPA has provided a list of disinfectants for use against
SARS-CoV-2, the virus causing COVID-19 at
https://www.epa.gov/pesticide-registration/list-n-disinfectants-use-against-sars-cov-2. Very few of these products
are common on the farm and may be hard to find. If you are

currently using a sanitizer as part of a standard cleaning
and sanitizing procedure for hard surfaces on your farm,
continue doing so. Consider reviewing the label for that
product and using it for disinfection of specific high-touch
surfaces if applicable. You can also follow the CDC guidance and use a mixture of bleach and water (5 tbsp / gallon or 4 tsp / quart) (see https://www.cdc.gov/coronavirus/
2019-ncov/prepare/cleaning-disinfection.html?CDC_AA_
refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus
%2F2019-ncov%2Fcommunity%2Fhome%2Fcleaning-disinfection.html.)
(continued on page 16)
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(continued from page 15)

Should I be disinfecting my produce? As noted above,
there is no indication that COVID-19 has spread via produce. The virus is thought to be spread mainly from person
to person according to the CDC at https://www.cdc.gov/
coronavirus/2019-ncov/prepare/prevention.html. For most
farms the level of operational change and amount of disinfectant needed to disinfect produce is unrealistic.

c.

What about using gloves? Gloves can provide a barrier
between hands and produce preventing transmission of
pathogens from hands to produce and from produce to
hands. They aren’t a perfect solution, and require attention
to detail when using as a Penn State Extension summary
highlights at https://extension.psu.edu/best-practices-forfresh-produce-food-safety#section-41.

What are farmers’ markets and CSAs doing? Some
farmers markets have changed the way they do business
to implement some of the best practices listed above.
a. Carrborro, NC Farmer’s Market Case Study - NC
State Extension has posted a summary of what the
Carrboro Farmers’ Market has done at https://growingsmallfarms.ces.ncsu.edu/2020/03/local-farmersmarkets-do-their-part-to-flatten-the-curve-on-coronavirus/. This has included communication with market
customers, social distancing by rearranging the market
layout, rounding prices for limited use of coins, running
a “tab” for customers to minimize cash transactions, no
samples, no tablecloths to ease sanitation, and the
addition of a hand washing station among other things.
b. Minimize the Number of Touches (CSA) - One CSA
has decided to change how they distribute to an urban
market. The have previously trucked larger bins of
produce to a distribution site where customers would
select their own produce to fill their share. They have
decided to pack the shares to order at the farm prior to
distribution to minimize the number of people touching
the produce. Another alternative would be packing

Mid-Atlantic Vegetable
Guides Now Available

Updated annually, this 428-page guide is intended to help
commercial vegetable growers in the Mid-Atlantic region make
managerial decisions on general production, soil and nutrient
management, irrigation management, pesticide safety, pest
management, and specific commodity choices.
The Guide includes:
·
General production recommendations;
·
Soil and nutrient management;
·
Irrigation management;
·
Pesticide safety;
·
Pest management;
·
Specific commodity recommendations
While a free pdf copy of the Guide is available at
https://extension.psu.edu/commercial-vegetable-productionrecommendations, growers can also order a copy by calling 1877-345-0691. Payment by credit card is available. The cost is
$25 plus $13.43 or more for UPS Ground shipping. As of March
23, Penn State Extension was still shipping publications despite
the closing of offices due to COVID-19.

6.

shares to order at the market. What are other CSAs
doing? Send me an email at chris.callahan@uvm.edu,
I’ll compile the results.
Minimize the Number of Touches (Farmers’ Market)
- The Bennington Farmers’ Market has shifted to
online ordering and pre-bagged orders from each farm
that are combined into larger collective orders delivered to each customer via a drive-up system. The
biggest decision was deciding that they’d actually continue to have the market. The new approach required
the addition of an on-line ordering system (Google
Forms for now), coordination among farms and some
serious organization at the market. Orders are organized alphabetically; pickups are scheduled with a quarter of the alphabet every 30 minutes. People won’t get
out of their cars. What are other markets doing? Send
me an email at chris.callahan@uvm.edu, I’ll compile
the results.

What are other farms doing? Some farms have written
and implemented specific response plans or taken other
measures to mitigate the risk of COVID-19.

Two Farmers Farm in Scarborough, Maine, (www.twofarmersfarm.com) have developed a detailed, yet agile farm plan
available online at https://workflowy.com/s/two-farmers-farmcov/YKiHC2HZ2Jh6sBnr. What are other markets doing? Send
me an email at chris.callahan@uvm.edu, I’ll compile the
results.
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Allium Leafminer: 2020 First Emergence Alert
Brandon Lingbeek and Shelby Fleischer
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Allium leafminer attacks plants in the Allium genus includFigure 2.
ing high-value crops such as onion, garlic, leek, scallions, shalOviposition and
lots, and chives.
feeding scars on
Allium leafminer (ALM), Phytomyza gymnostoma (Diptera:
a leek leaf.
Agromyzidae), is an invasive leafmining fly from Poland first
Photo: Brandon
detected in Lancaster County,
Lingbeek,
Pennsylvania in December
Penn State
2015. ALM (Figure 1) has two
generations per year. It overwinters as a pupa in leaf tissue
or adjacent soil, emerges in the
spring, and adult flight occurs
ornamental pear was in bloom in urban areas. In 2019, ALM
over 4-5 weeks. Females
emerged in the Southeast (Landisville and Pottstown) on April
puncture leaves with their
16 and on April 25 (Penn’s Valley) in the center of the State, and
ovipositor, and both males and
the degree-day accumulation with a 3.5°C minimum temperafemales feed on leaf exudates.
ture threshold on March 6, 2019, was 20.8°D in Landisville and
Oviposition results in a charac8.50°D in State College.
teristic linear series of round
The months of January, February, and March in 2020 have
wounds (Figure 2). Larval
been much warmer than last year. As of March 6, 2020, the
development progresses to the
degree-day accumulation with a minimum temperature threshpupal stage but is then delayed
old of 3.5°C is 89.8°D in Landisville and 57.0°D in State
as the pupa undergoes sum- Figure 1. Allium leafminer on scalCollege. Based on current weather forecasts and 30-year temleaf.
Photo:
Brandon
mer aestivation, and they do lion
perature averages, we predict allium leafminer will emerge in
not emerge again until late Lingbeek, Penn State
southeastern Pennsylvania on April 7, 2020, and on April 21,
September for another 5–7 week flight.
2020, in central Pennsylvania.
In order to more effectively manage ALM, with the support
However, we may continue to experience warmer temperof the Pennsylvania Vegetable Growers Association (PVGA),
atures than historical (30-year) averages, in which case emerwe scouted throughout southeast and central Pennsylvania for
gence will occur earlier than today’s predictions. We will continthis pest in the Spring of 2019 and combined that with lab work,
ue to update this projection as future weather forecasts become
to develop a degree-day model for predicting when first emermore accurate, and we draw closer to the expected date of ALM
gence will occur.
first emergence.
We estimate that ALM first emergence occurs after a
Mr. Lingbeek and Dr. Fleischer are with the Department of
degree-day accumulation of 250°D with a minimum temperaEntomology at Penn State Univ. From Penn State Extension,
ture threshold of 3.5°C. In Centre County, this was when dafhttps://extension.psu.edu/allium-leafminer-2020-first-emerfodils and forsythia had been blooming for about a week, and
gence-alert.
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Onion Transplant Production Tips
Thomas Ford
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Onions are becoming one of the more popular crops
on area vegetable farms, and growers throughout the
state are clamoring for information on how to produce
high-quality uniform onion transplants for their operations.
High-quality onion seed is the most critical component in growing high-quality onion transplants. To grow
quality transplants, growers should select a soilless sterile potting media for their plug trays. Most growers prefer sowing onion seed in plug trays using 288s or 200s
(if you want larger plugs). When filling the plug trays
make sure that you do not over-fill the tray and allow
enough room for the placement of the seed. Also press
down or firm the potting media in the plug cells prior to
sowing the seed. If a grower is sowing Spanish onion
seeds, they typically will sow one seed per cell. If the
grower is sowing yellow or red onions, they frequently
will sow 3 seeds per cell. Extra plants can be removed
later and used to fill in missing cells.
Onions typically require 55 to 65 days from sowing Onions growing in central Pennsylvania. Photo: Tom Ford, Penn State
to transplanting in the field under ideal growing condi- Extension
tions. Immediately after sowing the onion seed, the growor use 50 ppm nitrogen via constant liquid feed. While many difer should uniformly water the plug trays. Onion seed will germiferent water-soluble fertilizers can be used, I would opt for a 15nate in 7-8 days if the air temperatures are kept in the 65-75oF
5-15 fertilizer. This fertilizer has a lower phosphorus level which
range. Cool temperatures can lead to delayed emergence and
will reduce the likelihood of stretching.
poor or uneven stands.
Trimming onion transplants can be a controversial topic
Onion transplants are subject to stretching unless a growsince the physical removal of onion foliage would seemingly
er is using DIF to control growth. Growers wishing to keep their
encourage the risk of disease because of the wounding
onion transplants compact should maintain their night temperaprocess. While this is a valid concern, growers find that trimture about 10oF warmer than the daytime temperature. So, if a
ming onion foliage in the transplant house yields a stronger
grower is maintaining their nighttime temperature at 65oF, then
more compact plant that is easier to mechanically transplant.
they should be keeping the temperature in their greenhouse at
Growers that advocate for trimming recommend trimming the
55oF during the day. By using DIF a grower can prevent their
onion plants to 4” in height after the first true-leaf develops and
onions from becoming spindly.
repeating the procedure if necessary.
Water quality should be assessed prior to growing any
Some growers have modified lawnmowers and other
transplants, but onions grow best when the water source has a
equipment to trim onion foliage. It is critical however that all
pH range of 5.5 to 7.0 with a low EC or salt level. Moisture manblades be kept sharp and that growers only trim onion foliage on
agement is critical in growing high-quality onion transplants.
bright sunny days. After onion transplants have been trimmed
Overwatering can lead to damping off, poor root growth, or disall “clippings” (leaf blades) should be removed from the plug
ease development. The edges of onion plug trays can also dry
trays.
out before the center of the tray so a grower should monitor
(continued on page 20)
moisture levels regularly. While we do not like to see moisture
stressed plants, most successful onion
transplant growers try to confine their
watering to the morning hours. Late
afternoon watering under cloudy gray
skies leads to longer drying times
which could promote foliar diseases in
the onion plugs.
Onion transplants are considered
to be light feeders. The starter fertilizer
charge in most potting media will last
2-3 weeks. About 2-3 weeks after
onion germination and after the first
true leaf has developed growers can
begin to apply nutrients via fertigation.
Growers should be applying fertilizer
precisely using a calibrated fertilizer
injector. Growers can opt to fertilize the
crop once a week at 100 ppm nitrogen
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Every Year is a Learning Opportunity for Vegetable Growers
John Esslinger

Every growing season is
a new adventure. We begin
the new growing season with
renewed hope, then reality
happens.
The 2019 growing season started with very wet
weather. Growers scrambled
to find a dry field to keep
plantings on schedule. The
summer
brought
warm
weather with lots of rain and
crops grew. The fall brought
some dry weather for harvest
and no one complained.
Overall most growers in central
and
northeastern
Pennsylvania had a good
year.
Photo: John Esslinger, Penn State
A local vegetable grower
often says, “the older I get, the less I know”. His point is that we
never stop learning. It is beyond our ability to understand every
aspect of agriculture, but we can learn something new from
every growing season. So, what did we learn from the 2019
growing season?
We did not apply enough fertilizer in 2019. Most growers
found that the fertilizer rates that gave them optimum growth in
previous years were not enough in 2019. We saw more nitrogen
and potassium deficiency, and micronutrient deficiency than
normal as a result of the excessively wet spring and early summer.
Good soil drainage is important. While this is nothing new,
it was very apparent in the 2019 summer. Fields with good
drainage easily out-produced fields with poor drainage, especially early in the season. It reminded us that we benefit from
good soil health in dry years and in wet years.
Do you remember when we used to irrigate crops? There
was much less irrigation in 2019 than normal. It was a challenge
to get enough fertilizer on the wet fields. Fields that had half or
more of their fertilizer down at planting benefited from the good
fertility during times when growers didn’t want to fertigate.
Scouting pays. We had fewer insect pests this year than
normal. Fewer insecticide sprays were needed. Money was
saved and beneficial insects were preserved.
There are significant differences in how varieties handled
the wet weather. We found that some cole crop varieties did not
handle the cold wet spring, while other varieties in the same
field did well. Write it down and make a note of differences you
see when you see them. Don’t rely on memory.
Bacterial leaf spot in pumpkins was severe on some farms.
This is not a disease we have seen often. The fruit decay looks
like angular leaf spot lesions. To learn more about bacterial leaf
spot in pumpkins read Dr. Beth Gugino’s Pennsylvania
Vegetable Disease Update for September 11, 2019 at https://
extension.psu.edu/pennsylvania-vegetable-disease-update-forseptember-11-2019.
The newer Bt sweet corn works well. Growers that used
Remedy with Attribute II found that they had no worm damage
even though the corn earworm trap counts on the farm were relatively high.

19

Phytophthora continues
to expand its territory. In late
July through mid-August,
2019, I was called out to identify rotting fruit in cucurbit fields
on five farms that did not have
a history of phytophthora. The
presence of phytophthora on
these farms will significantly
reduce the cropping options
on these farms.
Hemp is susceptible to
phytophthora. Hemp was
transplanted into a field with a
history of phytophthora. By
mid-summer of 2019, phytophthora had taken about half of
the plants in the wettest end of
the field.
What you “mite” not see,
can hurt you. Cyclamen mites and two-spotted spider mites
were found in numerous plasticulture strawberry fields this fall.
Growers noticed individual plants and areas of the field where
plants were failing to thrive. Two-spotted spider mites can be
seen with a hand lens, but you will need a microscope to find
cyclamen mites. Spider mites tend to be on the older leaves
while cyclamen mites tend to be on the newly emerging growth.
(continued on page 20)
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Technique Used to Suppress Soil Pathogens, Pests in High
Tunnels Can Work in PA
Jeff Mulhollem

High
tunnels
—
unheated greenhouses that
help commercial farmers
extend their growing season so that they can
improve the profitability and
productivity
of
their
farms and the quality of
their produce — are an
integral part of food production systems in many parts
of the United States.
However, because soils
beneath high tunnels support an intensive cropping
system and are shielded
from freezing temperatures, bacterial and fungal
pathogens and pests can
build up.
The technique, known
as anaerobic soil disinfestation, involves adding an
organic material to provide
a source of sugar to feed
the microbes in the soil and
initiate a process that leads
to a temporary shift of the
soil from aerobic to anaerobic.
Under anaerobic condiInside the movable high tunnel structure showing the experimental plot at Penn State’s Russell E. Larson
tions,
a sort of fermentation
Agricultural Research Center. The research is aimed at maintaining good soil health long term in high tunprocess is triggered, Di
nels. Photo credit – Francesco Di Gioia/Penn State
Gioia explained, which
A biological technique used to suppress soilborne pests
leads to the production of organic acids and other compounds
and pathogens already used in warmer climates, with some
that are toxic to most soilborne pests and pathogens.
modifications, will work in Pennsylvania and other more north“The challenge here is that we have lower temperatures in
ern locations, according to a team of researchers.
the Mid-Atlantic Region, and we need to find effective and inexThat’s good news for the growing number of vegetable and
pensive sources of carbon — sugar — to feed the microbes and
small-fruit growers using high tunnel cultivation structures who
initiate this process,” he said. “So, we have been studying to
face difficulties maintaining good soil health long term, said
see if cover crops may be used as a source of carbon and if the
team member Francesco Di Gioia, assistant professor of vegmethod will work here. And we have learned the answer is, ‘yes
etable crop science, Penn State College of Agricultural
it can.’”
Sciences.
(continued on page 21)

Onion Transplant... (continued from page 18)

As growers move closer to transplanting their onions in the
field, they should consider hardening them off. Approximately
one week prior to transplanting in the field consider moving the
onions outdoors. Reduce watering and fertilization to slow
growth and encourage hardening. Some growers like to make a
single insecticide application to the onions outdoors while in the
plug trays to discourage onion maggots from laying their eggs
on the onion foliage.
Adapted from a presentation given by Kevin Vander Kooi,
Department of Plant Agriculture, University of Guelph. Mr.
Ford is with Penn State Extension. From Penn State
Extension, https://extension.psu.edu/onion-transplant-production-tips, February 7, 2020.

Every Year...

(continued from page19)

The crop damage from the deer did not go away in 2019.
Growers are reporting deer damage to crops has increased in
some areas, while other areas continue to have minimal pressure. The more urban areas are usually the hardest hit and losses are significant. One grower lost his entire fall lettuce, cabbage, and broccoli crops to deer feeding on the transplants.
And so, for the 2020 growing season, we will continue to
learn.
Mr. Esslinger is with Penn State Extension. From Penn
State Extension, https://extension.psu.edu/every-year-is-alearning-opportunity-for-vegetable-growers, February 11, 2020.
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(continued from page 20)

Luca Vecchia, a visiting
masters degree student
from the University of
Milan, Italy, shown analyzing the quality of cover
crops and alternative carbon sources in the experimental high tunnel and in
Francesco Di Gioia’s lab in
the Department of Plant
Science (inset). Photo
credit – Francesco Di
Gioia/Penn State

pointed out, and that is an
issue.
“When we transport
food long distances, we are
using a lot of gas, we are polluting and we are releasing a
lot of carbon dioxide — that’s
not good for the environment,” he said. “Moreover, to
travel a long distance, produce must be harvested
before it reaches the optimal
quality, and after harvest durAnaerobic soil disinfestation simultaneously controls soilborne pathogens, root nematodes and weeds in several horticultural crops, such as tomatoes and cucumbers grown in conventional and organic systems, the researchers report. The
technique is applied by amending the soil with a carbon source,
tarping the soil with an impermeable film and irrigating the soil
to saturation.
The rapid shift in conditions stimulates the growth of anaerobic microorganisms and the decomposition of the carbon
source, which produces metabolites such as organic acids,
alcohol, ammonia and volatile organic compounds. Those
chemicals suppress most soilborne pathogens and pests.
Anaerobic soil disinfestation also improves soil fertility and
has been demonstrated to have positive effects on plant growth
and crop yield, according to an article the researchers recently
published in Acta Horticulturae, the proceedings of the
International Society for Horticultural Science’s ninth
International Symposium on Soil and Substrate Disinfestation.
“Growers in the Mid-Atlantic Region who use high tunnels
are very interested in this, so in collaboration with plant pathologists and soil microbiologists we’ll be continuing research to
learn how we can help them implement the technique,” said Di
Gioia. “Soil disinfestation can also be accomplished by chemical fumigation, but consumers don’t want that and, of course,
that is unacceptable in organic production.”
The long-term importance of anaerobic soil disinfestation
being effective and used by high tunnel producers in the north
relates to local food production and sustainability, Di Gioia
believes.
Grocery shopping at the supermarket, we see that a lot of
the produce there has come a long distance from the West
Coast, from southern states and even from outside the U.S., he

(continued on page 22)

Refrigerated and
Ventilated Cooling
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(continued from page 21)

Fresh, chopped cover
crop material, which is
incorporated into the soil
as a source of sugar for
the soil microbes to fuel
the anaerobic soil disinfestation process.
Photo credit –
Francesco Di Gioia/
Penn State

The study compared
clear and black totally
impermeable film to evaluate the potential temperature effect and how it
influences the anaerobic
soil disinfestation
process. This photo
shows the chopped cover
crop material being incorporated into the soil.
Photo credit – Francesco
Di Gioia/Penn State

(continued on page 23)
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ing transportation, quality
only
decrease.
can
Instead, we’d like to grow
more here.”
High tunnels are a
great tool because they
allow us to produce fresh
and highly nutritious fruits
and vegetables in this
region, Di Gioia added.
“But we need to establish
good
soil-management
practices for the long-term
sustainability of high tunnel
production systems.”
Also involved in the
research were J.C. Hong,
C. Pisani, J. Albano and
Erin
Rosskopf,
U.S.
Department of Agriculture,
U.S. Horticultural Research Laboratory, Fort
Pierce, Florida; Monica
Ozores-Hampton, University of Florida, Immokalee; A view of experimental plots at the Russell E. Larson Agricultural Research Center at the very beginning of
X. Zhao, C. Wilson, J. the research on anaerobic soil disinfestation, which demonstrated that the technique will work in
Thomas, Z. Li and B. Pennsylvania and the rest of the Mid-Atlantic Region. Photo credit – Francesco Di Gioia/Penn State
Paudel,
University
of
Florida, Gainesville; David Butler, University of Tennessee; and
Haichao Guo, Noble Research Institute.
The research was supported by the U.S. Department of
Agriculture’s Agricultural Research Service Areawide Project on
Anaerobic Soil Disinfestation, the Pennsylvania Vegetable
Growers Association and Rimol Greenhouse Systems, which
provided resources for the construction of a new movable high
tunnel at Penn State’s Russell E. Larson Agricultural Research
Center. Also, Serroplast provided the totally impermeable
mulching film used for the study.
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Results from Statewide Muskmelon Cultivar Trials
PVGA -PVMRP Sponsored Research

Elsa Sánchez, Tim Elkner, Tom Butzler, Bob Pollock, Francesco Di Gioia
Selecting which cultivar to grow is critical to successful
Table 1. Cultivars and seed sources of muskmelon cultivars
commercial production. When a cultivar suited to an area and
evaluated in 2018-19.
having high yield and quality for market is grown, growers can
make a profit. Muskmelons are an important crop for diversified
vegetable operations in Pennsylvania. Between 2012 and 2017
the number of farms growing muskmelons increased by 8%
from 549 to 597. Acreage devoted to muskmelon decreased
13% from 1,121 to 978 during the same period. Nationally,
Pennsylvania ranks 2nd in number of farms and 7th in acreage
planted in muskmelons (2017 Census of Agriculture). In 201819 we evaluated muskmelon cultivars at three sites.
This study was conducted in central Pennsylvania at
Pennsylvania State University’s Russell E. Larson Research
Center in Pennsylvania Furnace, in southeastern Pennsylvania
at Pennsylvania State University’s Southeast Research and
Extension Center in Manheim and in western Pennsylvania in
Indiana County on a grower’s farm.
Nineteen (20 at the southeastern site) muskmelon cultivars
on their own rootstocks and two grafted cultivars (Table 1) were
evaluated in a conventional plasticulture system. At all sites, 4week-old transplants were set in rows spaced 6 feet apart with
2 feet between plants in a row. Four plots of each cultivar were
planted with each plot consisting of 6 plants. Data were collected from all 6 plants.
Pests were managed following recommendations in the
2018 Commercial Vegetable Production Recommendation
guide.
In 2018, melons were harvested from July 31 to August 28
at the western site, August 4 to 29 at the central site, and July
13 to August 13 at the southeastern site. In 2019, melons were
harvested from July 30 to August 19 at the western site, August
z‘Sugar Rush’ was evaluated at the Manheim site only. The
4 to September 16 at the central site, and August 5 to 30 at the
rest of the cultivars were evaluated at all three sites.
southeastern site.
The standard used was ‘Aphrodite’ based on conversations
In 2018, the mean weight of marketable melons produced
with growers.
by each cultivar ranged from 0.00 lb to 53.41 lb per plot (Table
Data were combined by site and analyzed using GLIMMIX.
2). Weights from ‘Infinite Gold’, ‘Lani’, and ‘Shockwave’ were
Means were separated at the 5% level using the slice option to
lower (0.00 lb for all three cultivars) than from ‘Aphrodite’ (34.63
perform Tukey’s multiple comparison test. Year by cultivar interlb per plot). All other cultivars were not different than ‘Aphrodite’.
actions were significant for all variables. Therefore, data were
The mean for Aphrodite/Flexifort was 42.69 lb per plot and for
analyzed by site year using the mixed procedure and means
Aphrodite/RS841 was 53.41 lb per plot.
were separated at the 5% level using pdiff.
In 2019, the mean weight of marketable melons produced
by each cultivar ranged from 0.00 lb to 29.05 lb per plot (Table
Results
2). Mean weights from ‘Carousel’ and ‘Tirreno’ were higher than
Western Site
from ‘Aphrodite’ (8.65 lb per plot). All other cultivars were not difIn 2018, the mean number of marketable melons produced
ferent than ‘Aphrodite’. Mean weight from Aphrodite/Flexifort
by cultivar ranged from 0.00 to 11.50 per plot (6 plants) (Table
was 12.27 lb per plot and for Aphrodite/RS841 was 5.14 lb per
2). ‘Lani’, ‘Infinite Gold’, ‘Shockwave’ and ‘Fiji’ produced fewer
plot.
melons and ‘Sugar Cube’ produced more melons than
In 2018, the mean number of unmarketable melons pro‘Aphrodite’ (6.00 per plot). The number produced by all other
duced by each cultivar ranged from 0.00 to 7.50 per plot (Table
cultivars was not different than ‘Aphrodite’. The mean for graft3). All cultivars were not different than ‘Aphrodite’ (4.00 per plot).
ed cultivars was 6.00 per plot for Aphrodite/Flexifort and 7.25
The mean for Aphrodite/Flexifort was 2.50 per plot and
per plot for Aphrodite/RS841.
Aphrodite/RS841 was 1.50 per plot.
In 2019, the mean number of marketable melons produced
In 2019, the mean number of unmarketable melons proby cultivar ranged from 0.00 to 11.25 per plot (Table 2). ‘Sugar
duced by each cultivar ranged from 0.00 to 7.25 per plot (Table
Cube’, ‘Tirreno’, ‘Carousel’, ‘Astound’, ‘Goddess’, and ‘Athena’
3). ‘Shockwave’ and ‘Infinite Gold’ produced more unmarketable
produced more melons than ‘Aphrodite’ (1.75 per plot). The
melons than ‘Aphrodite’ (0.00 per plot). All other cultivars were
number produced by all other cultivars was not different than
not different than ‘Aphrodite’. The mean for Aphrodite/Flexifort
‘Aphrodite’. The mean for grafted cultivars was 2.75 per plot for
was 0.75 per plot and for Aphrodite/RS841 was 0.25 per plot.
Aphrodite/Flexifort and 1.00 per plot for Aphrodite/RS841.
(continued on page 25)
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In 2018, the mean weight of unmarketable melons produced by each cultivar ranged from 2.57 lb to 25.05 lb per plot
(Table 3). All cultivars were not different than ‘Aphrodite’ (14.76
lb per plot). The mean for Aphrodite/Flexifort was 17.11 lb per
plot and for Aphrodite/RS841 was 8.69 lb per plot.
In 2019, the mean weight of unmarketable melons produced by each cultivar ranged from 0.00 lb to 25.59 lb per plot
(Table 3). Mean unmarketable weight from ‘Infinite Gold’ and
‘Shockwave’ were higher than form ‘Aphrodite’ (0.00 lb per plot).
All other cultivars were not different than ‘Aphrodite’. The mean
for Aphrodite/Flexifort was 2.35 lb per plot and for
Aphrodite/RS841 was 0.85 lb per plot.

Central Site
In 2018, the mean number marketable melons produced by
each cultivar ranged from 0.00 to 23.75 per plot (Table 4). ‘Lani’
produced more melons (23.75 per plot) than ‘Aphrodite’ (7.50
per plot). The number produced by all other cultivars was not
different than ‘Aphrodite’. The mean for the grafted cultivars was
8.25 per plot for Aphrodite/Flexifort and 7.00 per plot for
Aphrodite/RS841.
In 2019, the mean number marketable melons produced by
each cultivar ranged from 1.75 to 21.25 per plot (Table 4).
‘Sugar Cube’ and ‘Lani’ produced more melons and
‘Shockwave’, ‘Infinite Gold’, ‘Goddess’ and ‘Fiji’ produced fewer
melons than ‘Aphrodite’ (10.75 per plot). The number produced
by all other cultivars was not different than ‘Aphrodite’. The
mean for grafted cultivars was 7.50 per plot for
Aphrodite/Flexifort and 10.50 per plot for Aphrodite/RS841.
In 2018, the mean weight of marketable melons produced
by each cultivar ranged from 0.00 lb to 88.83 lb per plot (Table
4). All cultivars were not different than ‘Aphrodite’ (44.65 lb per
plot). The mean for Aphrodite/Flexifort was 65.23 lb per plot and
for Aphrodite/RS841 was 49.10 lb per plot.
In 2019, the mean weight of marketable melons produced
by each cultivar ranged from 0.00 lb to 72.00 lb per plot (Table
4). ‘Tirreno’, ‘Shockwave’, ‘Goddess’, ‘Infinite Gold’ and ‘Fiji’ had
lower marketable weights per plot than ‘Aphrodite (62.63 lb per
plot). All other cultivars were not different than ‘Aphrodite’. The
mean for Aphrodite/Flexifort was 44.25 lb per plot and for
Aphrodite/RS841 was 69.50 lb per plot.
In 2018, the mean number of unmarketable melons produced by each cultivar ranged from 0.00 to 9.00 per plot (Table
5). ‘Fiji’ produced more unmarketable melons than ‘Aphrodite’
(3.00 per plot). All other cultivars were not different than
‘Aphrodite’. The mean for Aphrodite/Flexifort was 2.25 per plot
and for Aphrodite/RS841 was 1.50 per plot.
In 2019, the mean number of unmarketable melons produced by each cultivar ranged from 0.00 to 13.00 per plot (Table
5). ‘Fiji’ and ‘Shockwave’ produced more unmarketable melons
than ‘Aphrodite’ (0.50 per plot). All other cultivars were not different than ‘Aphrodite’. The mean for Aphrodite/Flexifort was
0.25 per plot and for Aphrodite/RS841 was 1.25 per plot.
In 2018, the mean weight of unmarketable melons produced by each cultivar ranged from 0.00 lb to 37.15 lb per plot
(Table 5). All were not different than ‘Aphrodite’ (17.48 lb per
plot). The mean for Aphrodite/Flexifort was 7.20 lb per plot and
for Aphrodite/RS841 was 9.03 lb per plot.
In 2019, the mean weight of unmarketable melons produced by each cultivar ranged from 0.00 lb to 37.75 lb per plot
(Table 5). All were not different than ‘Aphrodite’ (1.25 lb per
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plot). The mean for Aphrodite/Flexifort was 2.38 lb per plot and
for Aphrodite/RS841 was 7.75 lb per plot.

Southeastern Site
In 2018, the mean number of marketable melons produced
by each cultivar ranged from 0.25 to 15.00 per plot (Table 6).
‘Sugar Cube’ produced more melons than ‘Aphrodite’ (7.50 per
plant) and ‘Shockwave’, ‘Lani’, ‘Fiji’ and ‘Infinite Gold’ produced
fewer melons. The number produced by all other cultivars was
not different than ‘Aphrodite’. The mean for the grafted cultivars
was 7.00 per plot for Aphrodite/Flexifort and 8.50 per plot for
Aphrodite/RS841.
In 2019, the mean number of marketable melons produced
by each cultivar ranged from 0.50 to 16.50 per plot (Table 6).
‘Sugar Cube’, ‘Sugar Rush’, ‘Astound’, and ‘Atlantis’ produced
more melons and ‘Fiji’ produced fewer melons than ‘Aphrodite’
(6.25 per plot). The number produced by all other cultivars was
not different than ‘Aphrodite’. The mean for grafted cultivars was
3.75 per plot for Aphrodite/Flexifort and 4.25 per plot for
Aphrodite/RS841.
In 2018, the mean weight of marketable melons produced
by each cultivar ranged from 0.97 lb to 77.00 lb per plot (Table
6). ‘Shockwave’, ‘Lani’, ‘Fiji’ and ‘Infinite Gold’ produced a lower
weight than ‘Aphrodite’ (56.39 lb per plot). The weight produced
by all other cultivars was not different than ‘Aphrodite’. The
mean for the grafted cultivars was 67.61 lb for per plot
Aphrodite/Flexifort and 72.56 lb per plot for Aphrodite/RS841.
In 2019, the mean weight of marketable melons produced

(continued on page 26)
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by each cultivar ranged from 2.80 lb to 78.49 lb per plot (Table
6). ‘Shockwave’, ‘God-dess’, ‘Infinite Gold’, ‘Lani’ and ‘Fiji’ produced a lower weight than ‘Aphrodite’ (52.55 lb per plot). The
weight produced by all other cultivars was not different than
‘Aphrodite’. The mean for the grafted cultivars was 30.83 lb for
per plot Aphro-dite/Flexifort and 36.43 lb per plot for Aphrodite
/RS841.
In 2018, the mean number of unmarketable melons produced by each cultivar ranged from 0.00 to 9.50 per plot (Table
7). ‘Goddess’ and ‘Sugar Rush’ produced more than ‘Aphrodite’
(2.25 per plot). All other cultivars were not different than
‘Aphrodite’. The mean for Aphrodite/Flexifort was 4.25 per plot
and for Aphrodite/RS841 was 2.75 per plot.
In 2019, the mean number of unmarketable melons produced by each cultivar ranged from 0.75 to 8.25 per plot (Table
7). ‘Avatar’ and ‘Fiji’ produced fewer than ‘Aphrodite’ (6.00 per
plot). All other cultivars were not different than ‘Aphrodite’. The
mean for Aphrodite/Flexifort was 6.75 per plot and for
Aphrodite/RS841 was 6.25 per plot.
In 2018, the mean weight of unmarketable melons produced by each cultivar ranged from 0.00 lb to 54.45 lb per plot
(Table 7). ‘Goddess’ produced a higher weight than ‘Aphrodite’
(17.50 lb per plot). All other cultivars were not different than
‘Aphrodite’. The mean for Aphrodite/Flexifort was 35.83 lb per
plot and for Aphrodite/RS841 was 29.93 lb per plot.
In 2019, the mean weight of unmarketable melons produced by each cultivar ranged from 4.15 lb to 58.91 lb per plot
(Table 7). ‘Sugar Rush’, ‘Sugar Cube’, ‘Accolade’, ‘Tirreno’,
‘Lani’, ‘Afterglow’, ‘Infinite Gold’, ‘Atlantis’, ‘Avatar’ and ‘Fiji’ produced lower weights than ‘Aphrodite’ (43.76 lb per plot). All
other cultivars were not different than ‘Aphrodite’. The mean for

Aphrodite/Flexifort was 58.91 lb per
Aphrodite/RS841 was 58.43 lb per plot.

plot

and

for

Discussion

Most cultivars produced yields that were not different than
‘Aphrodite’ over the 2-year period. ‘Sugar Cube’ produced more
melons than ‘Aphrodite’ in 4 site years. Additionally, it was not
different than ‘Aphrodite’ for mean marketable weight. ‘Sugar
Cube’ fruit were generally smaller than ‘Aphrodite’, but the number produced was larger. Because of its size, this cultivar
maybe a good option for selling separate from other cultivars.
Indeed, we have observed this cultivar for sale individually by
name at farmers markets.
‘Infinite Gold’ produced fewer melons than ‘Aphrodite’ in 3
site years and had a lower mean marketable weight in 4 site
years. It has a longer time to maturity (85 days listed in seed
catalogs) than ‘Aphrodite’ (72 days). This could be a factor in
the yields observed. ‘Shockwave’ and ‘Fiji’ produced lower
mean marketable weight in 4 site years and ‘Lani’ in 3 site
years. When high marketable weights are desired other cultivars may be better options.
Grafted entries did not result in higher marketable yields by
number or weight than ‘Aphrodite’. Disease pressure was low
during this experiment. It is possible than under higher disease
pressure, grafting muskmelons may provide a yield advantage.
Dr. Sanchez and Dr. Di Gioia are with the Department of
Plant Science at Penn State Univ. Dr. Elkner, Mr. Butzler and
Mr. Pollock are with Penn State Extension. This two-year project was funded by the Pennsylvania Vegetable Marketing and
Research Program and PVGA.

Table 2. Mean marketable numberz and weight per plant of 21 muskmelon cultivars evaluated in Indiana,
Pennsylvania (western site) in 2018-19.

yplots consisted of 6 plants

(continued on page 27)
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(continued from page 26)
z
Table 3. Mean unmarketable number and weight per plant of 21 muskmelon cultivars evaluated in Indiana,
Pennsylvania (western site) in 2018-19.

zValues are the mean of 4 replications; data were analyzed using the mixed procedure and means were separated
using pdiff; values followed by different letters within a column are significantly different at the 5% level; ‘Aphrodite’
was considered the standard; values in green are statistically higher than ‘Aphrodite’ and red lower.
yplots consisted of 6 plants

Table 4. Mean marketable numberz and weight per plant of 21 muskmelon cultivars evaluated in Pennsylvania
Furnace, Pennsylvania (central site) in 2018-19.

zValues are the mean of 4 replications; data were analyzed using the mixed procedure and means were separated
using pdiff; values followed by different letters within a column are significantly different at the 5% level;
‘Aphrodite’ was considered the standard; values in green are statistically higher than ‘Aphrodite’ and red lower.
yplots consisted of 6 plants
(continued on page 28)
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Table 5. Mean unmarketable numberz and weight per plant of 21 muskmelon cultivars evaluated in Pennsylvania
Furnace, Pennsylvania (western site) in 2018-19.

zValues are the mean of 4 replications; data were analyzed using the mixed procedure and means were separated
using pdiff; values followed by different letters within a column are significantly different at the 5% level;
‘Aphrodite’ was considered the standard; values in green are statistically higher than ‘Aphrodite’ and red lower.
yplots consisted of 6 plants

Table 6. Mean marketable numberz and weight per plant of 22 muskmelon cultivars evaluated in Manheim,
Pennsylvania (southeastern site) in 2018-19.

zValues are the mean of 4 replications; data were analyzed using the mixed procedure and means were separated
using pdiff; values followed by different letters within a column are significantly different at the 5% level;
‘Aphrodite’ was considered the standard; values in green are statistically higher than ‘Aphrodite’ and red lower.
yplots consisted of 6 plants
(continued on page 29)
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Sweet Corn Starter Fertilizer
Gordon Johnson

The first sweet corn has been planted on plastic and bare
ground plantings will be starting soon. This is a good time to
revisit starter fertilizer use in sweet corn.
Sweet corn does respond to starter fertilizer. Of the nutrients that can be provided in a starter fertilizer, research has
shown nitrogen (N) and Sulfur (S) to be the most beneficial, followed by phosphorus (P). In sweet corn it is common to include
all 3 in starter fertilizer, although P does not always show a
response.
We are starting to see some potassium (K) deficiencies in
sweet corn on Delmarva. K in starter can be beneficial but rates
should be limited. If soil K levels are high, K in starter fertilizer
is not necessary.
We usually do not see a response to boron (B) in sweet
corn so it is generally not recommended in starter fertilizer.
Fields that receive B broadcast applications (1-2 lbs/A) at least
once every 2 years should have sufficient B for sweet corn
growth. If B has not been broadcast in the rotation it can be
added to starter fertilizer but the rate should be very low to avoid
B toxicity (1/8 lb/A, or less).
Zinc is usually not added to starter fertilizer for sweet corn
except on high pH soils or soils with excessive P.
It is important to be careful in how close you place starter

Results from Statewide...

29

fertilizer to the seed (a concern with sweet corn starter fertilizer
is reduction in stands due to fertilizer salt injury). The standard
recommendation is to place starter fertilizer 2″ to the side and
2″ deep. This provides a concentrated band for early uptake
(plant roots will proliferate around the band); and the band will
be far enough away not to cause salt injury to germinating
seedlings. Do not use pop-up (in seed furrow) fertilizers with
sweet corn because there is too much risk of salt injury.
Suggested rates for starter fertilizer nutrients in sweet corn
are shown below:
N = 20 lbs/A (10-20 lb/A range)
P = 20 lbs/A (15-20 lb/A range)
K = 10 lbs/A (10-15 lb/A range) only if K is not testing high
in soils
S = 10 lbs/A (10-15 lb/A range)
Zn = 1 lb/A (none if Zn levels in soil are sufficient)
B = 0.125 lbs/A (none if you apply broadcast B in previous
crops).
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 2, March
20, 2020.

(continued from page 28)

Table 7. Mean unmarketable numberz and weight per plant of 22 muskmelon cultivars evaluated in Manheim,
Pennsylvania (southeastern site) in 2018-19.

zValues are the mean of 4 replications; data were analyzed using the mixed procedure and means were separated
using pdiff; values followed by different letters within a column are significantly different at the 5% level;
‘Aphrodite’ was considered the standard; values in green are statistically higher than ‘Aphrodite’ and red lower.
yplots consisted of 6 plants
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Controlling Cercospora Leaf Spot in Beets
Andy Wyenandt

Cercospora
leaf
spot
(CLS),
caused Table 1. Fungicides Tested for CLS Control Efficacy in NJ in 2019
by Cercospora beticola, is an important and emerging
disease in beet and swiss chard production in New
Jersey. Efforts to control this disease has become
more difficult in the past few years in some areas of
southern New Jersey. The soil-borne fungal
pathogen, once established in fields, can survive in
the soil for up to 2 years on infected debris and on
weed hosts such as Chenopodium, goosefoot, and
pigweed. The pathogen may also be seed-borne.
Symptoms of infection include numerous, small tan
leaf spots with distinct dark purple margins that are
easily diagnosed (Fig. 1). Overhead irrigation and
rainfall help spread the pathogen throughout the
field. Cercospora beticola is most damaging in warm
weather (day temperature of 77 to 90 °F and night
temperature above 60 °F).
Controlling Cercospora leaf spot with preventative fungicide applications has become challenging
for some growers in New Jersey. The pathogen is
known to have developed resistance to important fungicide classes in recent years, such as the QoIs
small plantings.
(FRAC code 11) and the DMIs (FRAC code 3) in different
·
Using
the proper fungicides, rates, and fungicide rotations.
regions of the country, based on fungicide use. This is not surFungicides for Controlling Cercospora Leaf Spot
In recent years a number of new fungicides have been
labeled for CLS control. Many of these fungicides contain two
different active ingredients with more than one mode of action.
Growers who have relied on managing CLS with azoxystrobin
(FRAC code 11) for years and suspect a loss in efficacy should
consider removing it from their fungicide program. There is a
good chance fungicide resistance has developed. In 2019, a
field study was done at RAREC to examine the efficacy of different fungicides for CLS control (Table 1). The fungicide efficacy trial was established in field with a history of CLS; where the
field was inoculated with infected debris collected from a farm in
southern New Jersey. Fungicides were applied weekly for 5
weeks with overhead irrigation to help promote disease develFigure 1. Cercospora leaf spot on beet.
opment.
prising since resistance development can occur when fungiCercospora leaf spot development was extremely high durcides in these groups are used extensively over many years. In
ing the course of the study. Area Under Disease Progress
New Jersey, azoxystrobin has been used extensively for years
Curves (AUDPC) were calculated to determine the amount of
to manage this disease.
disease development under each fungicide program (Table 1).
Cultural Practices to Help Mitigate Losses to Cercospora Leaf
CLS development was highest in the untreated control (UTC),
Spot
with no significant differences between the UTC and weekly
There are a number of cultural practices growers can do to
copper applications suggesting that weekly copper applications
help reduce losses to CLS.
did not help reduce CLS in this study (Table 1). Weekly applica· Start with certified, disease-free seed, or treat seed using hot
tions of Quadris, Fontelis, Miravis Prime were not significantly
water seed treatment method.
different, but significantly lower than the UTC (Table 1). Control
· Avoid fields with a known history of CLS.
of CLS was best with weekly applications of Tilt and Merivon,
· Rotate to non-host crops (outside of the Chenopodium famibut these were not significantly different from weekly applicaly) for 2-3 years.
tions of Miravis Prime or Fontelis (Table 1). Results of this study
· Bury infected crop residues and destroy volunteer plants and
suggest that growers with resistance concerns who have relied
heavily on copper and azoxystrobin for CLS control should conweed hosts.
sider using other fungicides in their weekly preventative fungi· Burn down fields after harvesting.
cide programs. Control programs should focus on applying
· Avoid planting succession crops close together (at least 100
fungicides with more than one mode of action and focus on
meters apart).
rotating fungicides with different modes of action. For example:
· Avoid overhead irrigation if it will result in prolonged leaf wet(please see 2020/2021 Commercial Vegetable Production
ness periods (e.g., late evening or at night); irrigate early to
mid-day when leaves will dry fully or use drip irrigation for
(continued on page 31)
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Heat Tolerant Vegetable Varieties

Emmalea Ernest
As you make your variety selections for 2020 you might
want to consider trying a few heat tolerant varieties. Some vegetables, such as eggplant, okra and sweet potatoes, are inherently very heat tolerant. In other crops there are notable differences in heat tolerance between varieties and some varieties
have been selected particularly for heat tolerance. In Delaware
we can experience temperatures that exceed what is ideal for
certain vegetables, especially from late June through August.
Try targeting heat tolerant varieties in the planting window that
is most likely to be exposed to high temperatures in the crop’s
heat susceptible growth stage.

Snap Beans
In the early flowering stage, snap beans are susceptible to
yield and quality loss from high night temperatures (above 70
°F). High night temperatures damage pollen in developing buds
and prevent pollen release when the flowers open. As a result,
seeds do not set. Pods with low seed set may drop off the plant
or mature with only a few seeds, resulting in deformed, unmarketable pods. Over the past three years I have evaluated snap
bean varieties for heat tolerance in Delaware and the following
varieties maintain yield and quality during heat events: PV
857,
Annihilator
and
Dominator
(round
podded)
and Usambara (flat podded).

Controlling Cercospora...
(continued from page 30)

Guide), Apply Tilt (FRAC code 3) followed by Miravis Prime (7 +
12), then tebuconazole (3), then Merivon (7+ 11), then Tilt
(FRAC code 3), then Luna Tranquilty (7 + 9). Remember, resistance development to FRAC code 11 fungicides (QoIs) is qualitative and controlled by single point mutations, once resistance
develops the fungus is completely resistance (to all fungicides
in the group). Resistance development in FRAC code 3 fungicides (DMIs) is quantitative which often characterized as a
gradual loss of resistance over time. As a note, FRAC code 3
fungicides should always be applied at the highest rate, using
lower rates may increase selection pressure.

Organic Control Options
Controlling CLS in organic production systems starts by following and executing good cultural practices listed above.
Always purchase certified seed. Use the hot water seed treatment method to help disinfested seed. Avoiding fields with a history of the disease. Producing beet on mulch and drip irrigation
in small operations should be considered. This will help reduce
weed pressure (as well as potential hosts) and reduce the need
for overhead irrigation. Organic copper applications may not be
effective in some operations where disease pressure is
extremely high. Unfortunately, control of CLS with organic and
biopesticides has been difficult, therefore good cultural practices must be followed accordingly.
Dr. Wyenandt is the Specialist in Vegetable Pathology at
Rutgers University. This article originally appeared in the Plant
& Pest Advisory from Rutgers Cooperative
Extension: https://plant-pest-advisory.rutgers.edu/controllingcercospora-leaf-spot-in-beet/ Reprinted here from the Weekly
Crop Update, Univ. of Delaware Extension, Vol 28, Issue 2,
March 20, 2020.

Unstressed or heat tolerant bean plants produce full-length
pods with even seed development (left). Moderate heat stress
can result in pods with some missing seeds (center). Bean
plants affected by heat stress produce shorter, deformed,
unmarketable pods (right).

Tomatoes
High temperatures can interrupt fruit set in tomatoes, again
by interfering with pollination. Even in varieties with good “heat
set”, high temperatures can cause fruit quality problems like yellow shoulders and internal white tissue. Gordon Johnson conducted a heat stressed tomato variety trial in 2019. The varieties Red Bounty and STM2255 maintained the best yield and
quality under heat stress in that trial.
Lettuce
Lettuce bolts and becomes bitter when exposed to high
temperatures. Some varieties are slower to bolt but may still
develop a bitter flavor when exposed to heat. Based trials I did
in 2012, 2018 and 2019 the following varieties resist
bolting and are slow to develop a bitter flavor. (All lettuce will
eventually bolt and turn bitter.) Butterhead: Forlina, Salanova®
Green Butter, Salanova® Red Butter, Skyphos; Leaf:
Starfighter; Romaine: Dov and Arroyo.

Sweet Corn
In trials I conducted in 2019 the following sweet corn varieties performed well under heat stress conditions for a mid-July
harvest (planted on May 21): Bicolor Supesweet: Affection and
Nirvana; White Supersweet: Xtra Tender 378A and XTH
3174; White SE: Whiteout and Mattapoisette
Broccoli
Based on research done by Thomas Björkman and Karen
Pearson at Cornell University, broccoli is most susceptible to
heat stress (temps > 90 °F) in the early head formation stage.
The susceptible window includes the 10 days prior to when a
tiny crown of 5-10 mm is visible at the center of the plant. Once
the crown is visible, the most susceptible stage has passed.
Prolonged heat exposure in the susceptible window results in
uneven head development, leafy heads and variable bead size.
Delaware variety trials found that varieties that are more tolerant
of
heat
stress
include
Eastern
Crown and Millennium. Regional trials in 2019 showed
that Abrams performed well under hotter conditions.

Brussels Sprouts
In trials done by Gordon Johnson in 2018 and 2019 Hestia,
Marte, and Dagan Brussels sprouts varieties produced well
under southern Delaware’s stressful growing conditions.
Ms. Ernest is an Associate Scientist in Vegetable Crops at
the Univ. of Delaware. From the Weekly Crop Update, Univ.
of Delaware Extension, Vol 28, Issue 1, March 6, 2020.
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Keys to Establishing a Successful Blueberry Planting
Kathleen Demchak
Blueberries can be easy to grow, but many commercial
plantings struggle for years, and never grow as vigorously as
they should. The first part of this article should help with understanding the blueberry plant and its needs, and the second part
describes the most important steps for establishing a planting
successfully.

Understanding the Blueberry Plant

Blueberries fall into an entirely different plant family from
most other food crops. This plant family, the Ericaceae,
includes azaleas, rhododendrons, mountain laurel, and teaberries (wintergreen). These species are often found growing
together in nature, as their needs are similar. The native soils
in which they thrive are typically low in pH (i.e., acidic), high in
organic matter, low in phosphorus and calcium, and porous.
Forest understories, bog areas, and pine barrens are all common locations where wild blueberries grow, though the species
vary depending on location and conditions.
Most of the roots on a blueberry plant are extremely fine
(only about the width of a human hair), so they are fragile, and
are usually shallow. These roots can easily find their way
through porous and high organic matter soils such as the ones
in their native ecosystems, but they don’t make their way into
heavy soils that are low in organic matter. They also form associations with specific types of mycorrhizal fungi that act as an
extension of their root systems, and that help them take up
nitrogen from organic sources like decomposed organic matter.
These species of fungi are not same types that are frequently
commercially sold.
Blueberry plants are native to North America and are
ancient plants, but they have been commercially cultivated for
only a little over 100 years. That is only a moment in agricultural history compared to most other crop plants. Thus, they still
have essentially the same needs as wild plants. However,
observing where they grow in nature can result in misunderstandings of what they need. The fact that blueberries are
found in boggy areas makes it seem like they should grow well
in wet spots in the field, but that’s not the case. When blueberries are growing in bogs, they are often on small hills made up
mainly of sphagnum moss or other organic matter, there is an
entire ecosystem of aquatic plants and wetland creatures, and
they are still getting plenty of oxygen to their roots. I equate
these natural systems with being nature’s hydroponics setup.
This is unlike a poorly aerated, waterlogged part of the field
where water molds like Pythium and Phytophthora grow best.

Blueberry Nutrition Basics

Earlier we mentioned that native blueberries are found in
soils that are low in certain nutrients. However, the most common problems we see with blueberries are nutrient deficiencies.
If they grow in low-nutrient soils, why would this be? The
answer lies in the conditions we try to grow them in, and in differences in nutrient availability and uptake.
The optimum pH for blueberry growth is 4.5 to 5.0, or up to
5.2 if in a clay soil. Often we try to grow blueberries in soils with
a pH level that is much too high for them, and are puzzled when
the plants fail – after all, other plants grew there perfectly fine.
However, consider that we wouldn’t expect our vegetable crops
to grow well in soils with a pH of 4.5 to 5.0. Neither will the
blueberry plants thrive in a high pH soil that is similarly outside

of their range. Which nutrients are readily available in these different pH ranges are much different due to soil chemistry, and
blueberries need the complement of nutrients that are more
available from low pH soils.
One nutrient deficiency we commonly see in the plants is
low nitrogen. A big difference between blueberry plants and
other crops is that blueberries use the ammonium form of nitrogen, while other crop plants use the nitrate form. Under low pH
conditions, more of the nitrogen is in the ammonium form, but
when the soil pH is higher, more of the nitrogen is in the nitrate
form. In studies in Florida and Oregon, when nitrogen was supplied in the ammonium form, blueberries absorbed twice as
much nitrogen as when it was in the nitrate form and moved it
into their shoots four times faster. This is one reason why it is
important to keep the soil pH low, and is also is why we recommend only nitrogen fertilizers for blueberries that supply nitrogen in the ammonium form. These would be ammonium sulfate
(21-0-0) or urea (46-0-0), or other fertilizers with the word
“ammonium” in their name - when other nutrients are also needed. Nitrogen tie-up when too much undecomposed organic
matter is applied to the soil is another reason why we sometimes see nitrogen deficiencies.
We also see low magnesium and occasionally low potassium. Soil magnesium, potassium, and calcium compete with
each other for exchange sites on the soil and the roots, so too
much of one negatively affects availability of the others. Thus,
when our soils are high in calcium, as many of our best agricultural soils are, we tend to see deficiencies of mainly magnesium. Foliar sprays of magnesium, usually in the form of Epsom
salts (magnesium sulfate) are helpful, and soil applications of
Epsom salts are as well, but much more needs to be applied.
Eventually, if the soil pH is acidic, some of the calcium will be
‘bumped off’ of the soil exchange sites by hydrogen, but this will
take several years. If potassium is low, potassium sulfate, or
sul-po-mag (if magnesium is also low) can be used.
We see low iron and zinc mainly when the soil pH is too
high (i.e., close to neutral or basic), as these micronutrients are
less available from the soil at higher pH levels. However, we
also see these deficiencies when the soil pH is in the correct
range, but soil phosphorus levels are excessive. At low soil pH
levels, phosphorus can form complexes with iron and zinc, so if
an excessive amount of phosphorus is available and the soil pH
is low (as we want it to be with blueberries), iron and zinc can
be tied up. To correct these issues, it is first most important to
get the soil pH into the correct range before the plants are planted. If soil phosphorus levels are high, foliar sprays or regular
soil applications of micronutrients may be needed.

Keys to Successful Establishment

First, for all of the reasons outlined above, it is important to
get the soil pH into the correct range. A soil test is the best first
step you can take, preferably at least a year before planting.
The results will provide a recommendation for adding sulfur to
lower the soil pH. Elemental sulfur, which is yellow powder, is
the least expensive form. Soil microbe activity is needed start
the process, so you won’t see much of a pH change unless the
soils are warm enough for the microbes to be active. Pelleted
sulfur is easy to work with, but we’ve found that the pellets
sometimes don’t degrade, so the entire process is slowed
(continued on page 33)
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(continued from page 32)

down. You may want to check the soil pH again before planting
to see if additional sulfur is needed.
Second, incorporate plenty of peat moss when you fill in the
planting hole – enough to replace about half the volume of the
soil. A cubic foot- sized planting hole works well, though some
growers get very large bales, and work the peat into the entire
row length. That is probably even better. The pH of peat moss
ranges from 4.3 to 4.8, and by mixing the peat in, you are immediately making an environment in which the soil pH is close to
the correct range, and the soil in the shallow root zone is more
like a native “blueberry soil”. Further, the peat makes it easier
for the blueberry roots to grow into the surrounding environment, and it helps hold water and nutrients that the plants can
more easily access. Decomposed softwood sawdust (preferably) and decomposed hardwood sawdust are much better than
no organic matter, and they help with soil structure, and water
and nutrient-holding capacity, but both have a higher pH. An
ongoing study at the PSU Horticulture Research farm is showing the best results with using peat moss for this purpose.
Third, mulch with organic matter about four inches deep,
and keep the depth maintained over time. For this purpose,
peat won’t work very well , so you will need to use another
material. Pine straw is great, but availability is an issue. Aged
sawdust, bark mulch, a mixture of the two, or chipped materials
from line-clearing work are much better than nothing, but we are
finding that the pH of all of these materials can be very high.
The pH of the soil creeps back up over time anyway, so you will
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need to keep track of the pH in your planting, and you probably
will need to make additional sulfur applications in the future.
Fourth, make sure you have trickle irrigation available for
dry spells. Those fine blueberry roots mentioned in the third
paragraph can dry up and die quickly.
Fifth, assuming you’ve incorporated fertilizer as recommended by the soil test results before planting, only apply light
doses of nitrogen in the year of planting – about 10 pounds per
acre of actual nitrogen when the plants put on their second flush
of growth, which should happen about two weeks after they first
leaf out, and another 5 to 10 pounds per acre about 6 weeks
later. This is only about a half-tablespoon of ammonium sulfate
per plant at a time, applied in a circle about 6 inches from the
stem. After all of this work, you certainly don’t want to burn your
roots, which is surprisingly easy to do with rates any higher than
this. You will make similar applications in year two – 10 pounds
of N at bud break and then 6 weeks later. Then gradually
increase the nitrogen rate by about 10 pounds of actual nitrogen
per acre per year after this until you reach a maximum of 60 to
65 pounds per acre, split into two applications – the first at budbreak and the second six weeks later.
And one final point – be sure to remove flower buds in at
least the first two years, and possibly some of them in the third
year. Based on our experiences, you only delay reaching full
harvests if you don’t. Leaving them on is tempting, but as in so
many aspects of life, patience will pay off down the road.
Ms. Demchak is with the Department of Plant Science at
Penn State Univ. From Penn State Extension.
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2020 Spring Weather and Berry Crops
Kathleen Demchak

Some growers are noticing that their berry crops are breaking dormancy a bit ahead of schedule, prompting several emails
and phone calls about what to do with them.
Injured primary
blackberry bud,
and uninjured
secondary bud.
Photo credit: Dr.
Fumiomi Takeda,
USDA-ARS.

fur applications should be happening now or very soon. To
check bramble buds for winter injury, it works best to cut through
the buds lengthwise. The flower tissue will be damaged first and
appears as a blackened area within the bud tissue. If you are
seeing some winter injury, you can leave a few extra canes within the row that you can remove later. All of the buds I’ve checked
look good so far, even on our thornless blackberries, so hopefully, we’ll continue on this path for the remainder of the spring.
Ms.Demchak is with the Department of Plant Science at
Penn State Univ. From Penn State Extension. https://extension.psu.edu/2020-spring-weather-and-berry-crops, March
2020.

Even if plants still appear to be on schedule, they could
move along quickly with some warmth, so it makes sense to pay
attention to them now. One concern is winter injury with fluctuating spring temperatures. There doesn’t appear to be any
injury at all on our brambles or blueberries at the research farm
in central PA, perhaps because we never had any truly cold
temperatures this winter. Also, because the soil never froze
more than a couple of inches deep, roots would have been able
to pull up water all winter long, reducing any desiccation injury.
Strawberries grow anytime the soil temperature is above
40 degrees at about 4 inches deep, so you might want to take
a peek under the row covers or straw if you haven’t yet. It may
be a good idea to take row covers off to keep the plants from
blooming too early, and then put the row covers back on as
needed to protect from nighttime cold, or stagger row cover
removal to stagger bloom time. If plants are mulched with straw,
keep the plants covered until they start to grow, but don’t try to
hold them much past this point. If you want to check the soil
temperature and don’t have a soil thermometer on hand, various household thermometers with a metal probe work well as
long as they specify measuring in this range, and you check
them in ice water to make sure they are accurate at colder temperatures.
Blueberry buds are swelling, so you should be able to easily differentiate flower buds from leaf buds at this point. The best
time to apply lime sulfur is when the buds are swelling and bud
scales are separating. You can apply lime sulfur even if you are
seeing the tips of some flower buds emerging, but check the
label to see if the rates need to be reduced.
To check buds for winter injury, you can slice flower buds
either across, or lengthwise with a razor blade, sharp utility
knife, or a craft knife. If the tissue is green all the way through,
then the buds are healthy. You can use a hand lens or magnifying glass to check; most smartphone cameras also take good
enough quality close-ups to allow you to tell whether any buds
are damaged or not. Cut the bud and lay it on a flat background
material like a piece of cardboard so your camera can focus on
it. You can expand the photo, or upload to a computer and
enlarge it on the screen to see what is going on. You can use
this information to determine whether you need to make any
adjustments to your pruning techniques, which you may want to
be making some good progress on now.
Raspberry and blackberry plants are at about the same
stage of dormancy as blueberries, so delayed dormant lime sul-

Gordon Johnson
If growers have not done so already, plasticulture strawberries should be cleaned to remove dead leaves and other dead
plant material. Winter injury has left many dead leaves that will
serve as a major source of Botrytis spores during bloom (the
critical stage for infection). Dead material can also lead to crown
rots in strawberry plants.
Plasticulture strawberries should have nitrogen applications prior to bloom. Base recommendations are 25 lbs/a of
nitrogen at greenup and another 25 lbs/a of nitrogen 2-3 weeks
later. If fertigating weekly, addition of 3-5 lbs of nitrogen per acre
per week may be warranted. Nitrogen is critical prior to and during early bloom. Altering between potassium nitrate and calcium
nitrate as the nitrogen source will often improve fruit quality.
Growers are also encouraged to take petiole and leaf tissue samples for laboratory analysis. To collect and submit
strawberry tissue samples, follow these guidelines:
● select the most recently mature, healthy, trifoliate leaves
from uniform field areas and the same variety;
● detach the petioles from the leaves as you collect them
and save each separately;
● include leaves and petioles from 20 to 25 plants; and
● then submit leaves and petioles together as one sample.
We have a lab on Delmarva that can run these tissue samples. Leaf tissue nutrient levels should be maintained as follows: N (%) 3–4, P (%) 0.2–0.4, K (%) 1.1–2.5, Ca (%) 0.5–1.5,
Mg (%) 0.25–0.45. When in full bloom, petiole tissue nitrate content should be between 4000-6000 ppm and then will decrease
thereafter.
Petiole nitrate levels for most plasticulture strawberry varieties in ppm:
● greenup, pre-bloom 600-1500 ppm;
● bloom 4000-6000 ppm,
● main fruiting period 3000-5000 ppm,
● later fruiting decrease each week from 3000 to 1000
ppm.
Note that some varieties, such as Flavorfest, require much
lower nitrogen levels.
Further note that day neutral varieties such as Albion that
fruit into July should maintain higher levels of petiole tissue
nitrate later in the season than June bearing types.
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 2, March 20, 2020.

Plasticulture Strawberry
Culture
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Flue Gases and Greenhouse Crops
Thomas Ford
Most growers at one time or another have observed plant
injury in the greenhouse that can be attributed to the often colorless, odorless, presence of flue gases in the growing area.

As you begin to fire up your greenhouses for the spring
season, remember to take the time to carefully check your furnaces, boilers, and unit heaters for cracks and pinholes in the
heat exchangers and vent stack. Check your vent stack and
make sure that the caps are in place and that they have not
been blown off by a winter storm. And finally, make sure that you
establish a fresh air inlet to the back of your propane or natural
gas furnaces to ensure their safe operation and proper combustion.
Mr. Ford is with Penn State Extension. From Penn State
Extension https://extension.psu.edu/flue-gases-and-greenhouse-crops February 11, 2020.

CLASSIFIED

Plants

Sulfur dioxide injury to tomato. Photo: Tom Ford, Penn State

These gases can emanate from an unvented heater,
though pinholes in the heat exchanger/vent stack, or via a
downdraft that pushes the flue gases into the greenhouse.
Before firing up any unit heater or furnace, growers should first
examine the heat exchanger and the vent pipe to make sure
that it is free of any pinholes or cracks that could leak flue gases
into the growing area. One small pinhole can leak enough ethylene gas into the production area to cause epinasty in tomatoes or leaf and flower abscission in sensitive species.
As a general rule, vent stacks should extend a minimum of
2-3 feet above the roofline of the greenhouse and should be
equipped with a vent cap to limit downdrafts. Vent stacks that
terminate less than 2 feet above the roofline are more likely to
have flue gases infiltrate the greenhouse and are a frequent
conduit of flue gases into the greenhouse when a downdraft
occurs.
Fresh air inlets for unit heaters are critically important to
prevent their malfunction. As a rule, it is recommended that
growers provide a one square inch fresh inlet (in cross-section)
per 2,500 BTUs of heater output. The provision of a fresh air
inlet ensures good combustion and improves operation. Most
greenhouse operations that I have visited in my career have
omitted the fresh air inlet to their heaters and have periodically
observed plant injury that could be attributed to air quality
issues in their greenhouse. Once the fresh air inlet had been
installed, heater combustion improved and ethylene injury was
eliminated.
Ethylene gas while the most frequently observed greenhouse air pollutant is not the most injurious in my opinion. Sulfur
dioxide, a flue gas most commonly observed when unvented
heaters or coal-fired furnaces or boilers are employed can
cause significant plant injury to most species of plants. A tomato greenhouse grower in Central Pennsylvania lost his entire
crop when a severe early spring storm drove the flue gases
from his coal-fired furnace down the un-capped vent stack and
into his greenhouse. The crop injury was catastrophic (see
photo above) resulting in the complete removal and subsequent
replanting of his entire greenhouse.

FOR SALE – GRAFTED TRANSPLANTS
MISTY MEADOW PLANTS
Specializing in grafted watermelons and tomatoes.
Lauren J. Martin
717-472-3930
788 Mill Road, Spring Grove, PA 17362

Equipment

FREE – SOLO 451 BACKPACK MIST BLOWER - used.
Contact Carl Cantaluppi at 919-691-5455
03
FOR SALE - (2) AIRBLAST SPRAYERS
a.) ‘Berthould’ approx. 160 gals , 3 Piston Pump,
gear driven fan, Vineyard / Fruit Trees
b.) ‘FMC’ Model 12RCTR
200 gals, S.S. tank,
4 Piston Bean Pump, Sweet Corn extension
(removable), field crops, Hyd. motor driven fan
Both: pull type / PTO drive / always stored inside
H. Bolkey 1-814-434-0461 / 1-814-474-2177 Fairview, Pa.

Businesses and Farms

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
03

REMEMBER

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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