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2021 Summer Grower Educational Opportunities
The usual focus of our special June newsletter is to publicize 

the summer educational events conducted by Penn State Exten-
sion and other groups across the state.  While pandemic restric-
tions are easing, relatively few events are planned at this point in 
time.  But in addition to the meetings that are planned, growers can 
also keep informed through additional print and online resources 
provided by PVGA, Penn State Extension and others.  

Twilight FSMA Mock Inspection Meeting  
July 14

The Food Safety Modernization Act (FSMA) has finally come 
to the masses ten years after President Obama signed it into law 
in January of 2011. The regulations were complete in 2016 and 

were phased in over five years. The largest farms, over $500,000 in 
sales were inspected in 2019. Farms with sales between $250,000 
and $500,000 were inspected in 2020. Farms between $28,500 
and $250,000 are being inspected this year. Farms with less than 
$28,5000 in sales are not covered by the law. 

To learn more about what a Food Safety Modernization Act, 
FSMA, inspection may look like, the Pennsylvania Department 
of Agriculture is hosting a Mock Inspection meeting at Rohrbach 
Farm Market, 240 Southern Dr., Catawissa, PA on Wednesday 
evening, July 14, 2021 at 6:30 PM.  PVGA is helping to sponsor 
the meeting.

Join us for this meeting and learn what to expect from a FSMA 

Jim Crawford from New Morning 
Farm speaking to attendees at a 
PVGA sponsored twilight meeting 
several years ago.

Continued on page 2



produce inspection. You will see and gain an understanding of 
what the inspectors will be looking for during these inspections. 
Growers will have the opportunity to ask questions and receive 
guidance from PDA inspectors and Penn State Extension edu-
cators.

What Will You Learn?

Practices for worker training, water testing, packing produce, 
and animal intrusion.

What records are required
What practices may need to change to comply with the Food 

Safety Modernization Act.
Learn how the Food Safety Modernization Act will impact 

their day-to-day produce operations.

Additional Meetings Planned

Additional Mock Inspection meetings in different part of the 
state are being planned for later this summer and fall.  Watch for 
details in the PVGA Update and newsletter or call PVGA at 717-
694-3596.

PASA Workshops and Webinars
Pasa Sustainable Agriculture will be sponsoring several 

in-person workshops and several seminars of interest to vegeta-
ble growers.  See ad on page 29.

Ag Progress Days Vegetable Equipment 
Demonstrations

For the past several years, Penn State Extension and various 
equipment exhibitors have been conducting vegetable equipment 
demonstrations during Ag Progress Days. This year the demon-
strations will be held once each of the three days.  Transplanters, 
plastic much layers, plastic mulch lifters, no-till planters, sprayers, 
stake drivers, and harvest-aids are all expected to be demonstrat-
ed during the week.  In the past some of the companies demon-
strating equipment have been: Nolt’s Produce Supplies, Crop-
Care, Fisher Sprayer, Martin’s Repair Shop, IVA Manufacturing, 
Joe’s Machinery, BCS, and others. Visit https://agsci.psu.edu/
apd for further details.

PVGA Weekly Update
Members of the Pennsylvania Vegetable Growers Associa-

tion (PVGA) who have email receive the PVGA Weekly Update – 
a compilation of articles and other information available on the 
internet of interest to growers.  The Update is normally sent out 
each Saturday evening.  If you are not a PVGA member (that is 
you do not receive this newsletter every month) you can join the 
Association for the rest of 2021 for only $27.50 – half the regu-
lar dues rate of $55.  Simply send a check with the completed 
form on page 28 or you can join online at www.pvga.org/regis-
tration-form.

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

complimentary sample copy if you are not a member (again, 
members receive this newsletter every month).  Besides current 
news that pertains to vegetable, potato and berry growers that 
may not be readily available elsewhere, the newsletter also con-
tains timely articles on vegetable, potato and berry production 
from Penn State Extension and other sources as well. Again, if 
you are not a PVGA member you can join the Association for the 
rest of 2021 for only $27.50 – half the regular dues rate of $55.  
Simply send a check with the completed form on page 28 or you 
can join online at www.pvga.org/registration-form.

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

growers the PA Vegetable IPM Weekly Update available by email, 
fax or regular mail. These Updates contain current sweet corn, 
tomato, cucurbit, berry and general integrated pest management 
(IPM) information from Penn State Extension specialists through-
out the season until early September.  To request these Updates, 
email the Program at pvmrp@embarqmail.com or call 717-694-
3596 as soon as possible to get on the list for the weekly mail-
ings, faxes or emails.  Please note that faxes will normally be sent 
during the nighttime hours. These Updates are also posted on the 
PAVeggies.org website at https://www.paveggies.org/farmers/
ipm-weekly-updates/.
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Demonstration of a no-till transplanter at Ag Progress Days.

Interested in Selling at a 
Farmers’ Market?
For a list of farmers markets seeking produce vendors see:
https://www.paveggies.org/wp-content/uploads/Fresh-
Ideas-21-06-supplement.pdf or 
contact Brian Moyer with Penn State Extension at 484-269-
0229 or bfm3@psu.edu, or 
contact the PA Vegetable Marketing and Research Program 
at 717-694-3596 or pvmrp@embarqmail.com.  

Continued on next page



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

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

Callers may now select from a greater number of inte-
grated pest management and cultural practices topics. This 
is a toll-free service offered by Penn State specialists and 
educators with messages updated on a regular seasonal ba-
sis.  See further information on navigating the new hotline on 
page 10  

Marrone Bio Weekly  
Teleconferences

Every Wednesday, at 12:30 pm EST, Steve Bogash of Mar-
rone Bio Innovations is hosting a new season of weekly pest man-
agement education teleconferences. These calls are for growers, 
retailers and crop consultants. The calls will last 30 minutes and 
will begin at 12:30 PM EST. The first 15 minutes will be reports on 
seasonal and active pest management challenges in vegetables 
and small fruit with a guest expert. Then, the call is opened to 

discussion and Q & A. The calls are recorded and accessible thru 
the playback number below.

Scheduled Topics and Guests:

7/7: TBD. Peppers

7/14: Tom Ford. PSU Extension. Field reports

7/21: Steve Bogash. Marrone Bio Innovations. All things 
tomato

7/28: Meg McGrath, Cornell. Cucurbit disease management

Call-In Number: 515-604-9914, Access Code: 832191

Playback Number: 515-604-9875.  All of the 2020 recordings 
along with the 2021 recordings to date are available. For a direc-
tory of the reference numbers, contact Steve Bogash at 717-877-
7105 or sbogash@marronebio.com.

This program is organized by Marrone Bio Innovations (MBI), 
a global supplier of bio-based plant health and pest management 
solutions. While MBI products may be mentioned, the teleconfer-
ences will be focused on pest management education and solu-
tions.
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Be A Part of Your Community
As our country and the world begin to emerge from the coro-

navirus pandemic and we have more ability to associate in-person 
with groups of people, hopefully we have gained a new appreci-
ation for the benefits of the various “communities” that make up 
our lives.  We all have our “communities” of our extended families, 
our neighborhoods, our churches and other organizations, and 
our towns or townships, to name a few.  And there is the group 
of people we interact with daily in the course of our work as well 
– our employees/employers, our fellow workers, our customers, 
and our suppliers.  For many growers, the local produce auction 
with the group of growers and buyers that make the auction run 
is a “community” that provides an opportunity for personal inter-
action where we can exchange ideas and experiences as well as 
offer encouragement and be encouraged.

PVGA is the “community” that brings together vegetable, po-
tato and berry growers and others involved in those industries or 
just interested in those industries.  PVGA provides the opportunity 
to stay informed about what is happening in the statewide grow-
er community.  We do that through this monthly newsletter, the 
Pennsylvania Vegetable Growers News and through our weekly 
email, the PVGA Update.  The newsletter provides not only news 
about the Association, current events, and legislation/regulations 
that affect growers, but also practical production information from 
Penn State Extension and from other extension services.  The 
email update includes links to articles of interest to growers from 
various online sources – enabling vegetable, potato and berry 
growers to see a variety of articles pertaining to their industry 
all in one place.  PVGA also maintains a website at www.pvga.
org with various information about the Association like its policy 
resolutions and legislative priorities as well as past issues of the 
newsletter along with an index of the articles in the newsletter 
since 2009.  An updated version of the website is coming soon 
with a membership directory and videos of some past Convention 
sessions and farm visits.

PVGA also helps sponsor the Mid-Atlantic Fruit and Vegeta-
ble Convention, one of the premier grower meetings in the east-
ern United States.  Plans are being made for the Convention to be 
held in person once again – February 1 to 3, 2022 at the Hershey 
Lodge.  While the virtual version of the Convention held in Feb-

ruary 2021 was very successful in providing educational sessions 
for those able to access the internet, attendees really missed the 
person-to-person interaction – the “community” aspect - of the 
“normal” in-person event that is missing in a virtual event.  Both 
attendees and exhibitors are anxious to be able to talk to each 
other face-to-face, taste the samples, and kick the tires in the 
trade show in 2022.  The Mid-Atlantic Convention is perhaps one 
of the best examples of how PVGA fosters a sense of commu-
nity among growers – bringing them together physically from all 
across the state (and actually from many surrounding states as 
well).  While growers greatly value the educational sessions fea-
turing expert speakers from Penn State and numerous other uni-
versities, many also comment that they learn as much from their 
conversations with fellow growers in the hallways.

Another “community” aspect of PVGA is the Association’s 
food booth at the Pennsylvania Farm Show.  Over 200 members 
and friends of the Association staff the food booth each year to 
earn funds to support research.  Over the past 33 years, PVGA 
has contributed $1.3 million to vegetable and berry research pri-
marily with profits from the Farm Show food booth (as well as 
profits from the Mid-Atlantic Convention).  Like the Convention, 
the Farm Show food booth allows growers to work together and 
share conversation with their fellow growers.

PVGA hopes to be able resume sponsoring local grower 
meetings and the “Are You Crazy?” farm market tour in the near 
future – more events that help create “community” among grow-
ers.  And PVGA continues to communicate the concerns of the 
growers to government officials on issues that affect growers – 
another “community” function of the Association.  

But the bottom line is that to benefit from any of these initia-
tives, YOU have to belong and YOU have to attend.  We invite 
you to join PVGA for the rest of 2021 for the half year rate 
of $27.50.  You can do so online at www.pvga.org or use the 
form on page 28 PVGA members receive this newsletter every 
month and, if you give us an email address, our weekly email 
“PVGA Update”.  Plus, you become a contributing member of the 
grower community.  We urge you to plan now to attend the 2022 
Mid-Atlantic Convention – and we would greatly appreciate your 
help at the 2022 Farm Show food booth.
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National News Briefs
Tell Congress Tax Plans Would Threaten 
Family Farms

Members of Congress need to hear from 
the farmers they represent how taxing unreal-
ized capital gains at death and eliminating the 
stepped-up basis on those capital gains would 
be devastating to the future of Pennsylvania’s 
family farms. 

Farm Bureau is opposing plans in Congress 
that would make those tax changes, warning the 
move could force many farms out of business. 
Enacting those changes would result in a signif-
icant and disproportionate tax burden for family 
farms, which depend on being able to transfer 
assets between generations.

Stepped-up basis enables farms to reduce 
the burden of capital gains taxes by resetting the 
value of an asset when it is transferred between 
generations. It’s especially important in agricul-
ture because assets, such as land, are often held 
for decades and passed on from generation to 
generation. Currently, the capital gains taxes 
on the stepped-up value of an inherited asset 
are deferred until that asset is sold. So if capi-
tal gains are taxed at death and the stepped-up 
basis is removed, the next generation inheriting 
the farm could be forced to pay taxes on the in-
crease in value over generations.

In Pennsylvania, the average cropland value 
has increased 168 percent since 1997, resulting 
in an estimated capital gains tax of $890 per 
acre. In that scenario, the capital gains tax would 
be close to 10 times the average cash rental rate.

Make your voice heard by responding to 
Pennsylvania Farm Bureau’s Action Alert at www.
pfb.com/ActNow.

From the Pennsylvania Agricultural Alliance 
Issues Update, Penna. Farm Bureau, June 2021.

NRCS Won’t Restrict Cover Crop 
Harvesting

In response to concerns raised by Farm Bu-
reau and other organizations, the U.S. Depart-
ment of Agriculture’s Natural Resource Conser-
vation Service is walking back a plan to restrict 
how producers may harvest cover crops and re-
main compliant with conservation practice stan-
dard.

NRCS had proposed updating its conser-
vation practice standard to prohibit mechanical 
harvesting of cover crops for hay, silage or other 
biomass uses. However, the agency announced 
earlier this month that it would not make that 
change, citing concerns raised by Farm Bureau 
and others that the restriction would present 
challenges to producers who use the conserva-
tion practice.

Pennsylvania Farm Bureau submitted com-
ments to NRCS in April outlining concerns over 
the proposal.

“Application of this standard would virtually 
prohibit management of cover crops in any way 
that would enable farmers to use their crops for 
marketing or as a source of feed for animals,” 
PFB wrote. “While engagement of ‘commercial’ 

production of cover crops has not been a uni-
versally accepted practice in the field of nutrient 
management, more recent studies have emerged 
to suggest that alternative methods for manage-
ment and more sustained growth with timely 
dressing and harvesting of cover crops may pro-
vide greater efficiency in nutrient management 
and environmental benefit than more traditional 
production of cover crops with no harvesting.”

PFB cited studies from Penn State and Iowa 
State that found potential for cover crops to be 
produced for harvest while also improving envi-
ronmental benefits.

From the Pennsylvania Agricultural Alliance 
Issues Update, Penna. Farm Bureau, June 2021.

USDA Announces Dates for 
Conservation Reserve Program Signups 

The U.S. Department of Agriculture (USDA) 
has set a July 23, 2021, deadline for agricultur-
al producers and landowners to apply for the 
Conservation Reserve Program (CRP) General 
signup 56. Additionally, USDA’s Farm Service 
Agency (FSA) will accept applications for CRP 
Grasslands from July 12 to August 20. This year, 
USDA updated both signup options to provide 
greater incentives for producers and increase 
its conservation benefits, including reducing the 
impacts of climate change. Both signups are 
competitive and will provide for annual rental 
payments for land devoted to conservation pur-
poses.

Through  CRP, producers and landowners 
establish long-term, resource-conserving plant 
species, such as approved grasses or trees, to 
control soil erosion, improve water quality, and 
enhance wildlife habitat on cropland.   Lands 
enrolled in CRP also play a key role in mitigat-
ing impacts from climate change, and FSA has 
added a new Climate-Smart Practice Incentive 
for practices that sequester carbon and reduce 
greenhouse gas emissions.

FSA is also adding a one-time “inflationary” 
adjustment for payment rates, as well as having 
more flexibility on adjusting soil rental rates. 

To enroll in the CRP General signup, produc-
ers and landowners should contact their local 
USDA Service Center by the July 23 deadline. 
Contact information can be found at farmers.
gov/service-locator.

From USDA

USDA Opens Signup for CLEAR30, 
Expands Pilot to Be Nationwide

Landowners and agricultural producers 
currently enrolled in the Conservation Reserve 
Program (CRP) now have a wider opportunity 
to enroll in a 30-year contract through the Clean 
Lakes, Estuaries, And Rivers initiative, called 
CLEAR30. The U.S. Department of Agriculture 
(USDA) is expanding CLEAR30 – a water-qual-
ity focused option available through CRP – to be 
nationwide now.

Continued on page 6
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State News Briefs
PFB Calls on General Assembly to Strengthen Farm 
Conservation Partnerships

Pennsylvania Farm Bureau urged the Pennsylvania General 
Assembly during an April news conference to adopt legislation 
that would expand opportunities for farmers to partner with con-
servation district staff in their communities on locally focused 
projects that protect natural resources and improve water quality.

Speaking at Flinchbaugh’s Orchard & Farm Market in Hel-
lam Township, York County, PFB voiced support for Senate Bill 
465. The legislation—which cleared the Senate Environmental 
Resources and Energy Committee in early June and can now be 
considered by the full chamber—would create a new Agricultural 
Conservation Assistance Program, providing funding and techni-
cal support to expand on-farm conservation practices throughout 
Pennsylvania, including high-priority areas such as the Chesa-
peake Bay Watershed.

“As stewards of the land, Pennsylvania farmers know that 
protecting the environment and natural resources is vital to the 
success and future of our farms and communities,” said PFB Pres-
ident Rick Ebert, a farmer from Westmoreland County. “Farmers 
in the Keystone State have been leaders in implementing prac-
tices to improve water quality, but we know there is more to be 
done. Many of the investments needed are too costly for farms to 
afford on our own, especially in a difficult farm economy. Senate 
Bill 465 would provide much needed support for farmers to work 
with our conservation partners to grow our conservation efforts.”

Ebert was joined at the news conference by state Sen. Gene 
Yaw, the prime sponsor of Senate Bill 465; Shannon Gority, exec-
utive director of the Chesapeake Bay Foundation’s Pennsylvania 
office; and host farmer Andrew Flinchbaugh, a York County Farm 
Bureau member and one of several farmers who helped advise 
the development of Pennsylvania’s plan to meet federally man-
dated goals for reducing nutrient and sediment pollution in the 
Chesapeake Bay by 2025.

“Agriculture is looked to for significant reductions to meet 
pollution reduction goals for the Chesapeake Bay and other major 
watersheds in the state,” Yaw said. “Nevertheless, almost one-
third of our commonwealth’s streams do not meet standards for 
drinking, fishing or recreation, and agriculture remains one of the 
largest sources of impairment. To meet the challenges, I have 
again introduced legislation to establish an Agricultural Conser-
vation Assistance Program.”

“We haven’t met a farmer that didn’t want to leave the farm 
better than when they found it. Increasingly, farmers want conser-
vation to be part of their legacy,” Gority said. “We all want agricul-
ture to succeed, and farmers can succeed with the right amount 
of resources and technical assistance to finish the job. Our econ-
omy, health, heritage, and quality of life depend on it.”

The proposed ACAP would work similarly to the State Con-
servation Commission’s Dirt and Gravel Roads program. Funding 
would be distributed to county conservation districts throughout 
the commonwealth using a formula that benefits all parts of the 

state while directing additional resources to areas with the great-
est opportunity for improvement. Conservation districts would 
then partner with farmers and landowners in their communities 
to complete the conservation projects that make the most sense 
locally. The bill allows the program’s funding to come from mul-
tiple sources, including federal and state dollars and private in-
vestment.

“The strategies I use to protect water quality on my farm in 
the Ohio River Watershed aren’t necessarily the same practices 
that would be most beneficial here in the Chesapeake Bay Water-
shed,” Ebert continued. “The ACAP puts decision making in the 
hands of the people who know best which conservation practices 
would have the most benefit in their communities: Local farmers 
and conservation leaders. This locally focused approach will help 
ensure that our state’s investments in water quality will be as ef-
fective as possible.”

From the Pennsylvania Agricultural Alliance Issues Up-
date, Penna. Farm Bureau, June 2021.

Broadband Infrastructure Bill Clears State Senate
The state Senate has passed legislation that would identify 

opportunities to expand high-speed internet infrastructure.
Senators approved Senate Bill 442 with a 27-20 vote recent-

ly, sending the measure to the state House for consideration.
The bill, sponsored by Sen. Kristen Phillips-Hill of York Coun-

ty, would direct the state Department of General Services to com-
pile a list of state-owned assets that could be used to host tech-
nology to expand broadband access.

Increasingly, broadband access is becoming critical to ag-
riculture, business and daily life, but many rural areas in Penn-
sylvania lack adequate service. That digital divide was especially 
highlighted during the COVID-19 pandemic, when many essential 
aspects of daily life such as work, education and medicine moved 
online putting residents in areas where service is lacking at a dis-
advantage.

Pennsylvania Farm Bureau supports the bill. PFB believes a 
multi-pronged approach is needed to expand high-speed internet 
access in Pennsylvania and examining state assets that could as-
sist in broadband deployment is just one of those steps.

From the Pennsylvania Agricultural Alliance Issues Up-
date, Penna. Farm Bureau, June 2021.

Bill to Increase MAV Travel Distance Advances
Legislation to increase the distance farmers may travel be-

tween farms using multipurpose agricultural vehicles has cleared 
its first hurdle in the General Assembly.

The House Transportation Committee recently advanced 
House Bill 1307. The committee’s 16-9 vote sends the measure 
to the full chamber for consideration.

The measure, by Rep. Stephanie Borowicz of Clinton Coun-
ty, would allow farmers to use MAVs—off-road vehicles such as 

National News Briefs  continued from page 4

Interested producers with CRP contracts expiring Septem-
ber 30, 2021, should sign up by August 6, 2021. CLEAR30 pro-
vides an opportunity for producers to receive incentives for a 30-
year commitment to water quality practices on their CRP land, 
building on their original 10- to 15-year CRP contracts.

These long-term contracts ensure that practices remain in 
place for 30 years, which improves water quality through reducing 
sediment and nutrient runoff and helping prevent algal blooms. 

Annual rental payments for landowners who enroll in 
CLEAR30 will be equal to the current Continuous CRP annual 
payment rate plus a 20% water quality incentive and annual rate 
adjustment of 27.5%.

To sign up for CLEAR30, contact your local  USDA Service 
Center by August 6, 2021. Contact information can be found at 
farmers.gov/service-locator.

From USDA
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ATVs and side-by-sides used for a variety of farm tasks—for up 
to 10 miles on roadways when traveling between farms and fields 
for the purpose of agricultural activities.

Currently, MAVs may not be used on roadways except by 
farmers performing agricultural work, who may travel within five 
miles of their home farm. The legislation continues to limit on-road 
use of MAVs to working farmers but would give farmers greater 
flexibility in how far they can travel.

Pennsylvania Farm Bureau helped develop the legislation 
and believes the change is needed because farm operations are 
becoming more spread out and farmers often need to travel lon-
ger distances between fields and farms. MAVs are a popular op-
tion for accessing fields and pastures because of their off-road 
capabilities.

From the Pennsylvania Agricultural Alliance Issues Up-
date, Penna. Farm Bureau, June 2021.

On-Site COVID Vaccine Clinics Available for Farms, 
Agriculture Businesses

The Pennsylvania Department of Agriculture and Pennsyl-
vania Emergency Management Agency are now offering on-site 
COVID-19 vaccination clinics for farms and other agricultural 
businesses throughout Pennsylvania.

The program is part of the ongoing effort to vaccinate farm-
ers and farm workers across the state to slow the spread of 
COVID-19, protect the agricultural community, and prevent fur-
ther disruptions to the food supply chain.

If your farm business has ten or more people in need of vac-
cination and is willing to do an on-site clinic, please visit https://
bit.ly/3ifXiWW to take a survey. A representative will follow up to 
schedule or answer questions you may have.

Pennsylvania Farm Bureau has information about the vac-
cine, including where to find appointments, on our vaccine web-
site. Visit www.pfb.com/vaccine for more information.

From the Pennsylvania Agricultural Alliance Issues Up-
date, Penna. Farm Bureau, June 2021.

Reminder: Apply Now for 2021 Leopold Conservation 
Award

Nominations are open for the 2021 Pennsylvania Leopold 
Conservation Award, which recognizes farmers and forest land-

owners who inspire others with their dedication to land, water and 
wildlife habitat management on private, working land.

Sand County Foundation and national sponsor American 
Farmland Trust present the Leopold Conservation Award to pri-
vate landowners in 22 states for extraordinary achievement in 
voluntary conservation. In Pennsylvania, the $10,000 award is 
presented in partnership with The Heinz Endowments and Penn-
sylvania Farm Bureau.

Nominations may be submitted on behalf of a landowner, or 
landowners may nominate themselves. The application can be 
found at www.sandcountyfoundation.org/ApplyLCA.

The application deadline date is August 5, 2021. Applications 
can be emailed to award@sandcountyfoundation.org. If mailed, 
applications must be postmarked by Aug. 5, and mailed to:

Pennsylvania Farm Bureau
c/o Joel Rotz
PO Box 8736
Camp Hill, PA 17001-8736
The award will be presented at the Pennsylvania Farm Show 

in January.
From the Pennsylvania Agricultural Alliance Issues Up-

date, Penna. Farm Bureau, June 2021.

Mental Health Resources Available 
Research has found that many farmers are experiencing new 

stress and mental health concerns as a result of the COVID-19 
pandemic, the farm economy and other pressures.

If you or someone you know is struggling or has concerns 
about their mental health, please know that you are not alone and 
there is help available.

There are unique factors that affect stress in the farming 
community as well as unique warning signs that someone is 
struggling. Those include:

Change in routines or social activities
Decline in the care of domestic animals
Increase in illness or other chronic conditions
Increase in farm accidents
Decline in appearance of the farm
Decreased interest in activities or events
Signs of stress in children including struggles with school

State News Briefs 

June 2021
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General conditions as of June 8: Some growers are expe-
riencing transplant shock and sunscald on the young stems re-
sulting from planting into hot plastic in the unseasonably warm 
weather. It is important to harden plants off between moving them 
from the greenhouse to the field and to keep the edge of the plas-
tic from contacting the tender stem. Leaf roll, a physiological dis-
order, is already being observed in some tomato fields along with 
high thrips pressure in a number of crops as a result of the higher 
temperatures. While other growers have experienced localized 
severe storms that damaged some crops like onion/leeks and led 
to wet fields and concerns about Phytophthora blight on peppers 
and cucurbits. Weather across the region will continued to re-
main unsettled but cooling and becoming less humid towards the 
weekend. Average temperatures across PA for this time of year 
range from mid-70s to low 80s°F. For more information check out 
Penn State Weather World (https://weatherworld.psu.edu).

Field Disease Issues
• There are currently no 

reports of late blight on 
tomato or potato in the 
region. Tomato and pota-
to plants are susceptible 
at any point during the 
growing season if condi-
tions are favorable (cool 
and wet). The source of 
the pathogen is typically 
potato cull piles, volun-
teer potatoes that were 
infected last season, and 
infected seed or trans-
plants. Late blight can 
not survive in dead plant tissue or in the soil. This past week 
there was a report of a late blight look-alike on potato on 
the eastern shore of Virginia that was caused by Phytoph-
thora nicotianae and not P. infestans (late blight pathogen). 
The lesions look very similar but there is little to no white 
sporulation on the underside of the leaves. Although it does 
not spread rapidly due to the lack of sporulation, it can cause 
substantial damage on potato under wet conditions. If you 
suspect late blight on your farm, please let me know either 
by email at bkgugino@psu.edu or by phone at 814-865-7328 
or contact your local Extension Office.

• Wet weather has led to some issues with poor stand es-
tablishment in select potato fields where seed tubers fail to 

emerge. It is important to purchase high quality seed and to 
inspect seed for irregularities prior to planting. Disease such 
as blackleg caused by Dickeya and Pectobacterium spp. as 
well as late blight can come onto the farm in infected seed 
lots. Both diseases can be exacerbated under wet field con-
ditions although blackleg and late blight prefer warmer and 
cooler temperatures, respectively.
Source certified potato seed from a reputable supplier. Keep 

the tags from the seed bags for reference if you run into issues. 
If purchasing smaller seed quantities, ask the ag supplier for in-
formation about the seed source. There are many pathogens that 
are seedborne and despite all efforts by the seed potato grower, 
some lots perform poorly especially when environmental condi-
tions favor diseases like late blight or blackleg/potato soft rot.

Field Insect Pest Issues
Damage from thrips 

are showing up in lettuce, 
onions, and multiple other 
crops, in both hydroponic 
and field settings. Com-
mon species in vegetable 
crops in our areas include 
Onion thrips, Eastern 
flower thrips, and West-
ern flower thrips. Other 
species (tobacco thrips) 
are typically more associ-
ated with warmer climates, 
and some species (melon 
thrips) are invasive into 
Florida. Additional species 
(grass thrips) are common 
in grass, grain, and corn, 
and will move onto other 
crops if the grass dries or 
is mowed. Thrips are also a common problem in greenhouses, 
feeding on flowers and young transplants. These species have 
a wide host range, and some species transmit viruses. Western 
flower thrips (WFT) overwinter as adults or larvae, eggs are de-
posited in plant tissue, there are two larval stages (which are the 
feeding stages), followed by a prepupal and then a pupal life state.  
The pupal life stages are on or in the soil or ground surfaces, in 
cracks, or under debris.Development is rapid, and both sexual 
or parthenocarpic reproduction occurs, so populations can build 
quickly.  Resistance is common. WFT feed on both pollen and leaf 

State News Briefs  continued from page 7

Help and Resources Available:
National Suicide Prevention Lifeline: Call 1-800-273-TALK 

(8255) or use the online chat at suicidepreventionlifeline.org/chat 
24/7 for free and confidential support and to be connected with a 
skilled, trained counselor in your area.

Crisis Text Line: Text HOME to 741741 for 24/7 support via text.
PA 211 is a United Way statewide partner which offers trained 

resource navigators who can tell farmers what services may be 
available in their area to help with a variety of health and human 
service needs, from utility or food assistance to mental health 
support. Visit www.pa211.org, dial 211 from any landline or cell 
phone, or text your zip code to 898-211.

Avera Health Farm and Rural Stress Hotline: Call 800-691-
4336 to be connect with a skilled, compassionate mental health 
professional.

Substance Abuse and Mental Health Services Administra-
tion: Call 1-800-662-HELP (4357) for treatment locators, SAM-
HSA’s National Helpline, a Disaster Distress Helpline and other 
important information.

Find additional resources, learn tips for starting important 
conversations about mental health, and register for free rural re-
silience training by visiting farmstateofmind.org.

From the Pennsylvania Agricultural Alliance Issues Up-
date, Penna. Farm Bureau, June 2021.

Poor emergence and stand 
establishment characteristic of 
potential pathogen issues with the 
seed tubers. Photo: Tom Ford.

PA Vegetable Current Issues
Beth Gugino and Shelby Fleischer

Thrips are very small insects (< 2mm 
in length) with mouthparts that punch 
into plant cells and suck out the cell 
contents (‘punch-and-suck’ feeding, 
sometimes called ‘rasping’ feeding.  
Feeding results in a ‘silvering’of the 
leaf tissue.  Feeding sites vary amont 
species but can include both pollen 
and leaf tissue.



9June 2021

VEGETABLE PRODUCTION
tissue.  In greenhouse settings, release of several biocontrols tar-
get thrips. Cabbage are blistered, scarred, and bronzed by thrips 
feeding on leaves; with thrips present, heads are unmarketable. 
Thrips feed on leaves by puncturing and rasping the outer leaf 
tissue and sucking the sap as it exudes from the cells. Where 
many thrips have fed, the discolored areas coalesce to form large 
brownish, blister-like areas. Insecticide options will vary with the 
crop. In tomatoes and onions, the spinosyns materials (Radiant, 
Entrust which is OMRI-labelled) have been the most common 
insecticide used against thrips, but resistance is suspected for 
some populations. Diamides (such as Harvanta) are labelled for 
thrips on tomatoes, and multiple neonicotinoids and pyrethroids 
may also be labelled.

Striped cucumber beetles 
populations are immigrating into 
fields. Adults are attracted to vola-
tiles from cucurbit cotyledons, an 
aggregation pheromone emitted by 
males, and the combination of this 
pheromone and volatiles coming 
from frass and plant-feeding. Fe-
males lay eggs at the base of plants, 
and larva feed on roots. Minimizing 
the immigration of these overwin-
tered adults will go a long way to-
wards minimizing populations later in the season. Neonicotinoids 
are effective but are systemic and are highly toxic to bees. Lim-
iting neonics to treated seed such as FarMore FI400, which in-
cludes the neonic thiamethoxam, keeps the residues that show 
up in nectar and pollen to very low, or non-detectable, levels. Very 
low rates to transplants may also reduce residues to bees. But 
soil drench or applications through the drip should be avoided. 

Among the foliar spray options with neonics, Assail is effective 
and has a lower bee toxicity. Multiple pyrethroids are also labelled 
and effective and are not systemic.

Sap beetle populations seem to be starting 
off at higher-than-normal levels. Adults overwin-
ter in wooded areas and protected locations, 

and then tend to 
build where adults 
and larva can feed 
on ‘free sugars’. In 
field settings, this 
is often unharvest-
ed ripe berries, 
cantaloupes, and 

other fruit. Populations can then move into sweet corn, where 
they can be very difficult to control. Farms with both strawberries 
and sweet corn should try and avoid having a population of sap 
beetles build up in their berry crop. Compost piles or areas where 
produce may be discarded are also areas in which sap beetle 
numbers will increase. Sap beetles and mycotoxins - Aspergillus 
and Fusarium - have a complex interrelationship. Sap beetles be-
long to a family of beetles that transport fungal spores, and the in-
teraction of these fungi with the plant tissue may be important for 
the insect’s development. When we do find sap beetles in sweet 
corn, we often find lots of larvae in a single ear, even in crops that 
have been sprayed.  

The common Cabbage White But-
terfly is active and easily visible as a 
day-flying butterfly.  The larvae feed on 
cole crops, resulting in fairly large holes.  
A wide range of insecticide modes-of-

Striped Cucumber Beetle. 
Photo: N. Sloff.

Sap beetle adult (top, Photo: M. Price) and 
larvae (bottom, Photo: Tom Ford).

Cabbage white butterfly 
(Photo: GrowingVeg.com) Continued on page 10
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PA Vegetable Current 
Issues  continued from page 9

TIPS FOR USING THE HOTLINE
1. 1-800-PENN-IPM = 1-800-736-6476
2. Press the key associated with the subject 

of interest.
3. If additional category topics are available, 

press the key corresponding to that 
subtopic to hear that message.

4. Keys may be pressed at any time - there is 
no need to wait for a message to finish.

5. Pressing "*" at any time takes you back to 
the previous menu.

6. All messages last 90 seconds at most and 
will repeat twice.

7. When messages are complete, you will be 
returned to the previous menu for additional 
selections.

8. Hang up when done, or press "*" to make 
another selection.

action are effective, including several that 
have low toxicity to bees.

Dr. Gugino is with the Dept. of Plant 
Pathology and Environmental Microbiology 

and Dr. Fleischer is with the Dept. of En-
tomology at Penn State Univ.  From Penn 

State Extension, https://extension.psu.
edu/2021-current-issues-for-pa-vegetable-

and-berry-crops-june-10. 

Downy Mildew Confirmed on Cucumber 
in South Jersey and Maryland
Beth Gugino

On June 16th downy mildew was 
confirmed on cucumber in Salem Coun-
ty, New Jersey [and on June 17th in Fed-
eralsburg, Maryland]. It was caught early 
with only 1% of the field showing only a 
couple of lesions. Several days ago, it was 
also confirmed on cucumber in eastern 
North Carolina. So, it is showing up ear-

lier than in the past several years. There 
are two clades/strains of the pathogen 
that cause downy mildew on cucurbits. 
The clade that affects cucumber can also 
affect cantaloupe but not pumpkin, but-
ternut squash and watermelon. Regular 
scouting of cucumbers and cantaloupes 
is recommended if you are not already 
doing so. The plants are susceptible at 
any stage of growth. At this time spray-
ing pumpkin, butternut squash (and oth-
er squashes) and watermelon for downy 
mildew is not recommended and would 
not be cost-effective.

Symptoms: Downy mildew on cu-
cumber has angular lesions that are 
delineated by the leaf veins while those 
on cantaloupe tend to be more irregular. 
Leaf lesions typically appear 3 to 12 days 

after infection and are initially light yellow 
in color before during darker brown. On 
the underside of the leaves will be pur-
plish-gray sporulation which confirms 
that the symptoms are caused by downy 
mildew. 

Management: There are many fun-
gicides that are effective for managing 

Symptoms of downy mildew on cucumber 
(top) and cantaloupe (bottom) (Photos: 
Beth Gugino)

Continued on next page
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downy mildew when used preventively when conditions favor 
disease development. To manage for fungicide resistance, it is 
important to rotate between Fungicide Resistance Action Com-
mittee Codes (FRAC codes). These codes/numbers represent dif-
ferent modes of action so rotating among different FRAC codes 
as well as tank mixing with cholorothalonil or mancozeb (for single 
active ingredient products) will reduce the chance for resistance 
development and can help manage other diseases. Timing ap-
plications when pollinators are least active will also help to mini-
mize any non-target effects. Fungicides for CDM include but are 
not limited to Ranman (cyazofamid, FRAC code 21), Gavel/Zing! 
(zoxamide, 22), Tanos/Curzate (cymoxanil, 27), Previcur Flex (pro-
pamocarb, 28), Forum/Revus (dimethomorph, 40), Zampro (ame-
toctradin, 45), and Orondis (oxathiapiprolin, 49). For more specific 
information on recommended fungicides see 2020/21 Mid-At-
lantic Commercial Vegetable Recommendations. Remember 
that these fungicides will not be effective for managing powdery 
mildew and that those effective for powdery mildew will not be 
effective for downy mildew. Therefore, an accurate diagnosis is 
important!

Organic management of downy mildew continues to be a 
challenge and continues to rely of fixed copper-based fungicides. 
There are however a couple of resistant cultivars (DMR 401 and 

NY 264) that have been recently released by Cornell and demon-
strate excellent field-level resistance in the absence of fungicides. 
If not already doing so, consider planting these in the future.

With succession planting, have a plan to kill the older plant-
ing as soon as harvest is done to reduce disease pressure on 
subsequent planting. This can be done by disking the crop under, 
burning it down with an herbicide or removing and destroying the 
crop residue. Once dead the pathogen is dead.

Stay up to date: Weekly reports on the status of CDM are 
posted in the educational kiosks at many of the produce auctions, 
in PVGA and Penn State Extension updates like these as well as 
via the 1-800-PENN-IPM hotline. If you want to receive automatic 
alerts via text or email from the CDM ipmPIPE monitoring web-
site, you will need to sign-up or re sign-up if you were signed up 
before due to a change in the IT platform hosting the website. For 
emails, EDDMapS Alert will now be the subject line from alerts@
cdm.ipmpipe.org.  

Dr. Gugino is with the Dept. of Plant Pathology and Environ-
mental Microbiology at Penn State Univ.  From the Pennsylvania 
Vegetable Disease Update, Penn State Extension, June 16, 2021. 

Keep an Eye Out for Onion Bacterial Diseases
Beth Gugino

Continued on page 12

There are some reports of bacterial diseases in onion fields. 
The bacteria are easily spread between plants via rain splash and 
enter the plant through natural openings as well as wounds creat-
ed from storm damage or thrips feeding injury. 

The most characteristic foliar symptom of center rot is one, 
or more interior leaves that become bleached and collapse. The 
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leading edge of the lesion is often 
grayish green in color and water 
soaked as it moves towards the 
neck of the onion. Eventually the 
bacteria can move into the bulb 
causing the associated scale to be-
come discolored while the rest of 
the onion remains firm. Currently a 
copper-based product tank-mixed 
with mancozeb is recommended for 
in-season management. It will pro-
tect the surface of the plant from 
bacteria that may be splash dis-
persed but will not affect any bacteria that may already be inside 
the plant tissue.

Thrips feeding damage can exacerbate bacterial diseases. 
Although frequent rain events can knock back thrips populations, 
it is important to maintain a regular scouting program and use 
insecticides such as Radiant, as needed. Thrips larvae are most 
commonly found in the leaf axil at the base of the plant where they 
are protected. Increased thrips feeding damage has also been 
correlated to increased foliar fungal disease problems such as 
Stemphylium leaf blight and purple blotch in additional to bac-
terial diseases like center rot. The recent hot weather is ideal for 
increased thrips pressure.

Penn State is now in year two of a four-year project recently 
funded by the USDA Specialty Crop Initiative Program title Stop 
the Rot that involves 12 states that cut across all seven onion 
growing regions in the US. PA is not the only state to have issues 
with onion bacterial diseases. It is estimated that bacterial dis-
eases account for more than $60M in losses annually to the onion 
bulb industry. A comprehensive survey of five onion fields was 
conducted in PA last year and another five will be surveyed this 
year so we will be looking for several grower cooperators. In addi-
tion, we will be conducting several field trials in an effort develop 
better management recommendations. If you suspect you have 
onion bacterial disease issues or are interested in learning more 
about the project please contact me by email at bkgugino@psu.
edu or by phone at 814-865-7328. 

Recent storms caused damage on some onion crops. White 
blotchy areas develop on the side of the leaves that was exposed 
to the heavy rain. When you flip that leaf over it will look healthy. 
This is distinct from thrips feeding damage that causes a silvering 
of the leaves on all sides. This will likely make the plants more 
susceptible to diseases like bacterial center rot, purple blotch, 
and Stemphyllium leaf blight so scouting, and the application of 
fungicides may be needed.

Dr. Gugino is with the Dept. of Plant Pathology and Environ-
mental Microbiology at Penn State Univ.  From the Pennsylvania 

Vegetable Disease Update, Penn State Extension, June 10, 
2021.

Keep and Eye Out for Onion Bacterial Diseases  continued from page 11

Storm damage on onion foliage. 
The opposite side of this plant 
was undamaged, green, and 
healthy (Photo credit: Beth 
Gugino).

Water-soaked bacterial lesion 
on a young onion transplant 
(above). Interior bleached leaf 
characteristic of center rot on 
onion cv. Candy (left); (Photo 
credit: Beth Gugino).

Are the Soluble Salt Levels in Your High Tunnel Limiting Yield?
Thomas Ford

High tun-
nels have be-
come a staple 
on most vegeta-
ble farms as the 
demand for lo-
cally grown pro-
duce has risen 
throughout the 
country.

While these 
structures have 
increased profit-
ability on many 
farms, high tun-

nel growing systems are not without their pitfalls. If manure-based 
composts, mushroom substrates, or chemical fertilizers are uti-
lized as nutrient sources, soil soluble salt levels can rise quietly in 
the background over time until crop yields are reduced.

Excess soluble salt levels in the soil create plant stress which 

in turn reduces the health and vitality of the crops being grown. 
When soluble salt levels in the soil are high, moisture inside the 
plant moves from the roots into the soil because of the elevated 
soil salinity levels resulting in a chemically induced drought. When 
plants are stressed by elevated soil soluble salt levels, a grower 
may notice a reduction in plant height, lower yields, blossom end 
rot, marginal necrosis on leaf tissues, and even plant death in the 
most extreme cases.

Most growers routinely test their high tunnel soils, but few 
request that a soil soluble salt level be determined. Soil soluble 
salt level is an optional test from most soil testing laboratories. In 
a recent high tunnel study conducted by Dr. Elsa Sanchez and the 
author, one Pennsylvania grower had received counsel from a va-
riety of industry experts regarding the yield issues that they were 
seeing in their high tunnel tomato crop. Based on the counsel 
that they had received from their plant nutrition expert, the grower 
continued the practice of “pushing” nutrients despite the fact that 
the major nutrient levels were already in the “excessive” range ac-

Continued on next page

Photo: Tom Ford, Penn State



cording to his soil test report. This grower continued to struggle 
with their high tunnel tomatoes until they participated in the Penn 
State High Tunnel study. It was at this point that the Penn State 
Ag-Analytical Laboratory determined that their high tunnel soils 
had a soluble salt level of 2.27 m/S which is considered “strongly 
saline” by our lab. Under high levels of soil salinity crop yields 
may be reduced by 50% or more despite an apparent over-abun-
dant supply of nutrients in the soil.

In a field setting, precipitation from snow and rain leach out 
nutrient salts naturally, but in high tunnel environments, the poly-
ethylene cover will shed all precipitation resulting in the gradual 
build-up of salts in the soil. When confronted with elevated solu-
ble salts levels in the soil a high tunnel grower may consider relo-
cating their high tunnel structure to another location, or they can 
remove the polyethylene covering for a period of time (a growing 
season) to allow for the area’s natural precipitation to leach the 
fertilizer salts from the soil.

An easier but less labor-intensive means to reduce the sol-
uble salts level in the high tunnel is to actively leach the soluble 
salts from the soil through the prescriptive 
application of water. Guidelines from the 
California Fertilizer Association (1985) indi-
cate that to reduce 50% of the salts from 
the top one foot of soil, it will take 6 inch-
es of water, for an 80% reduction it will take 
approximately 12 inches of water, and for a 
90% reduction it will take approximately 24 
inches of water. In terms of water application 
rates on a per-gallon per acre basis or per 
1000 ft2 basis please see the table below.

When leaching the soils in a high tunnel 
it is best accomplished by using overhead 
watering rather than your trickle irrigation 
system. If a grower does not have a meter 
installed on their water line to measure the 
output in gallons, the simple placement of a 
few coffee cans on the high tunnel floor to 
collect the water dispensed from the over-
head irrigation equipment can work quite 
well. If the goal for a grower is to reduce the 
soil soluble salt levels by 50% in their high 
tunnel, the grower would halt the leaching 
process when a total of 6 inches of water is 
collected in the strategically placed coffee 
cans. Once the leach has been completed 
and the soils have dried for a few days, a fol-

low-up soil soluble salts test should be conducted by an accred-
ited soil testing laboratory to check the efficacy of the grower’s 
leaching efforts.

Elevated soluble salt levels in high tunnels are one of just 
several yield-limiting issues observed by high tunnel growers 
across the U.S. Plant-parasitic nematodes and the presence 
of persistent soil pathogens like Fusarium spp. are becoming 
too prevalent because of limited crop rotations and the almost 
continuous production of high-value horticultural crops like to-
matoes. While leaching will not lower plant-parasitic nematode 
populations or reduce soil pathogen levels it is the best means to 
mitigate your high tunnel soluble salt levels.

Mr. Ford with Penn State Extension in Cambria County.  
From Penn State Extension, https://extension.psu.edu/are-the-
soluble-salt-levels-in-your-high-tunnel-limiting-yield, March 24, 

2021.
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Table 1: Plant Response to Salinity Levels 
using a 1:2 dilution (1 soil to 2 parts distilled 
water)

mmhos/cm Effects on Plants

<0.40 Negligible salinity; beans, carrots

0.40 to 0.80 Very slightly saline; 25-50% decrease 
carrots, onions, peppers, lettuces

0.81 to 1.20
Moderately saline; seedling injury 
possible; 25-50% decrease broccoli, 
potatoes

1.21 to 1.60 Saline; tolerant beets

1.61 to 3.20 Strongly saline

>3.20 Very strongly saline

Adapted from Penn State Ag Analytical Lab

Table 2: Leaching Guidelines to Reduce 
Soluble Salt Levels in Mineral Soils

Percent 
reduction in 
soluble salt 
level desired

Number of 
inches of wa-
ter per acre

Gallons of 
water per 
acre need-
ed to leach 
soluble salt 
levels

Gallons of 
water per 
1000 square 
feet to leach 
soluble salt 
levels

50% 6 inches 162,924 3,740

80% 12 inches 325,848 7,480

90% 24 inches 651,696 14,960 
Adapted from Guidelines from the California Fertilizer 
Association (1985)
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It’s no secret that we’re running into more frequent and in-
tense drought-related issues throughout NY’s vegetable produc-
ing regions. Dry conditions around planting disrupts uniform seed 
emergence, diminishes final stand, inhibits herbicide activity, and 
delays weed germination. Of course, all four of these conditions 
compound upon each other to favor weed dominance and leave 
you stuck in a game of catch up in an uneven, economically ham-
strung planting. Yes, there’s an integrated weed management 
concept worked into this irrigation article…surprise!

None of that information is exactly earth shattering, right? 
You’re all good farmers, you know that irrigation is important. But 
the reality is, most of the farms I visit just don’t have access to 
enough irrigation water, infrastructure, and labor to comfortably 
keep up with watering crops during droughts. And of those three 
limitations, the water source is often the largest challenge, the 
hardest and most costly to change.

We have a long history of getting by with surface water, with 
having enough flow in streams and frequent enough rain to carry 
crops through most of the growing season or at least to reliably 
refill farm ponds during the growing season. But things are chang-
ing and it is common now for segments of WNY to experience 
several weeks of abnormally dry or drought conditions during the 
summer. Too often ponds aren’t recharging, streams are flowing 
low, and the rain comes too fast to soak in. You all know irrigation 
is important during this period. The tricky part is figuring out how 
best to allocate the water you do have.

The Cornell Climate Smart Farming Water Deficit Calculator 
at http://climatesmartfarming.org/tools/csf-water-deficit-calcula-
tor/ is a user-friendly tool that can help you better select which 
crops to water first by understanding the pattern of past and pre-
dicted water depletion in your field, and it only takes 3-5 minutes. 
The model then uses your description of general soil type to de-
termine how much water your soil can hold, how quickly water 
moves into and drains out of your soil, and the water deficit at 
which plants begin experiencing physiological (non-wilting) stress 
or severe (wilting) stress. Weather station observations combined 
with high-resolution radar allow the tool to detect rainfall and ap-
propriately increase the amount of water available in the root zone 
at that location. Growers can also add the date of their last irri-
gation.

Image 1. The CSF Water Deficit Calculator’s list of 28 crops (right 
column) and their associated crop type groupings (left column, bold text) 
used to model evapotranspiration and inform soil water availability and 
draw-down predictions.

Most importantly, the CSF Water Deficit Calculator takes the 
different evapotranspiration rates of different types of crops into 
account. Evapotranspiration is the combined loss of soil water to 
the air from regular evaporation and from plant transpiration and 

determines how fast your soil loses water. Evapotranspiration var-
ies greatly based on crop height and total size, leaf characteris-
tics, temperature, humidity, wind speed, amount of sunshine, and 
crop drought status. The tool allows you to pick from 10 different 
crop type groupings (developed to model 24 different vegetables 
& 4 field crops - see Image 1) so you can have an accurate repre-
sentation of water draw-down.

Image 2. A screen shot of the CSF Water deficit calculator set to show 
the observed soil water availability and plant stress for a sandy field of 
cucumbers located in East Aurora, NY planted on May 25, 2020. Note 
the dashed vertical gray planting date line and vertical dashed blue line 
for date of last irrigation.

To use the tool set your location, your broad soil type (sand, 
loam/silt, or clay), your crop grouping, your planting date. The tool 
will populate with the observed soil water availability from March 
1st to today’s date of the current year, or you can look at past 
years. I am using 2020 data in this illustration. The inches of water 
deficit are tracked on the vertical axis and the date along the hor-
izontal axis. The planting date will show up as a dashed, vertical 
gray line. Every time it rains the tool calculates if the rainfall was 
enough to bring the soil completely or only partially back to full 
water status.

Images 3 and 4. The CSF Water Deficit Calculator chart for a cucurbit 
field on sandy soils in East Aurora in 2020 showing the difference in 
soil water deficit on July 11 as a result of no irrigation (top) or irrigation 
(bottom) occurring on July 6th. The irrigated field has 4 fewer days of 
stress and experienced no severe drought stress between July 7 and 12.

The water deficit of the field is plotted out in a graph - see 
Image 2 for an example. There are set lines running horizontally 
across the chart marking separate stress zones. The inches of 
water deficit that define the top and bottom of each stress zone 
are a function of the type of soil you have, and are well-accepted 
values backed by soil science. Green dots represent days when 

A Tool for Making More Informed Irrigation Decisions
Elizabeth Buck, Fresh Market Vegetable Specialist, Cornell Cooperative Extension Vegetable Program

Continued on page 28
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Introducing

AZterknot™ fungicide – the first three-way biological + chemical + Allosperse® product available.

A groundbreaking combination, AZterknot™ fuses the plant health benefits of Reynoutria 

extract, the active ingredient in market-leading biological fungicides with the proven disease-

fighting power of AZteroid® FC 3.3 (azoxystrobin) and the Allosperse Delivery System for 

best-in-class user experience.

 Systemic, broad-spectrum control 
of yield-robbing diseases

 Activates the plant’s natural defenses

 Inhibits pathogen growth

 Improves quality and yield

 Improves plant health and decreases 
plant stress

 Two modes of action for resistance 
management:s group 11 and group P5

 The Allosperse Delivery System creates 
the best mixing products available, 
including the ability to mix with foliar 
fertilizers, hard water, or other products

BENEFITS

A powerful new biological + chemical 
fungicide in one easy-to-use product

Fungicide

PRECISION CHEMISTRY FOR REAL RESULTS

Vive products contain 

the Allosperse® delivery 

system – technology that 

changes how proven 

active ingredients behave 

in the spray tank.

Put a Vive Precision Chemistry product 

in the tank and forget about it. 

Simply revolutionary.

BU

ILT WITH

A
LLOSPERS

E
®

*Important: Always read and follow label instructions. Allosperse, AZteroid and AZterknot are trademarks of Vive Crop Protection Inc. 0621

   Kent Taylor 616-928-8720       ktaylor@vivecrop.com       vivecrop.com/azterknot

WANT TO TALK?



Let’s Connect!

   EMAIL COMMUNICATIONS.
Join our farmer email list by messaging pvmrp@embarqmail.com 

Regular marketing tips, tricks, and seasonal resources specifically curated for PA
Farmers.

 
FOLLOW US ON SOCIAL MEDIA.

INSTAGRAM: @paveggies
FACEBOOK: @PAVeggies

 
VISIT PAVEGGIES.ORG.

Recipes and resources to make marketing your products easy peasy.
 

Call us at 717-694-3596 for any questions about the program!
  

Next page is a tear out to use at your market! 

PVMRP serves vegetable growers of Pennsylvania by
promoting PA grown vegetables and funding practical
production research. We are a resource to help you

market your produce. Each week, we publish new recipes
and content that you can share with your audience.

 
 Find our NEW 

MASTER SALAD GUIDE 
on PAVEGGIES.ORG

Share the guide with your customers to
help them make PA fresh salads all

season long! 

Download a PDF tear out sheet at paveggies.org or call us
to purchase copies of these sheets.



½ cup farro or rice cooked
2 cups fresh PA greens  
1 cup fresh PA corn cooked and cut
from the cob
½ fresh red onion
1/3 cup crumbled feta cheese
1 cup fresh PA blueberries
1 tablespoon of balsamic vinegar
1 tablespoon of PA honey
2 tablespoons of extra virgin olive oil
salt and pepper to taste 

 
In a food processor place in ¾ of the blueberries, oil, vinegar,

honey, salt and pepper. Blend and set aside.
Now layer the salad, divide the salad ingredients into 2 plates.

Line bottom of dish with greens, then place cooked farro or rice,
then red onion slices, corn, feta, remaining blueberries. Drizzle

blueberry dressing on top. Enjoy!
 

Pennsylvania Summer Corn Salad

By Maria Liberati

Want more recipes? Visit PAVEGGIES.org 

or follow @paveggies for more! 

Ingredients

Method



PENNSYLVANIA VEGETABLE GROWERS NEWS18

VEGETABLE PRODUCTION
DISEASE MANAGEMENT FOR CRUCIFERS

PRACTICES TO PREVENT BLACK ROT:
   • Use resistant varieties when available.

   • Use only hot water treated seed. There are excellent directions for  

      hot water treating seed in the Ohio State University publication

      entitled “Hot Water Seed Treatment”. According to this publication 

      both temperature and duration are critical aspects of hot water 

      treatments for seed: with too short of a time or too cool temperatures, 

      the disease can persist, and extended times and high temperatures 

      run the risk  of seed embryo mortality. Brassica seed coats are

      notorious for coming off during hot water treatment, so be ready 

       to plant the seeds immediately. To reduce the risk of these variables,       

      many growers opt to purchase commercially pretreated seed.

   • 3 year crop rotations are recommended to make sure that no crop 

      residue from the last Brassica crop persists.

   • Destroy all crop debris as soon after harvest as possible. Flail and 

      incorporate the debris.

   • Follow the pesticide application program below:

      Apply Stargus® Biofungicide at 3 qts/A + spreader-sticker rotated  

      with Regalia® Biofungicide at 2 qts/A + copper (see your product 

      label for rates) + spreader-sticker. Examples of spreader-stickers 

      include: Attach®, Cohere®, Liberate®, Nu-Film P®  (OMRI-listed),

      Nu-Film-17®, and Surfix®-P.

Under dry conditions, application intervals can be lengthened

to 10 days; however, in wet conditions, shorter intervals may be

necessary for good control. Early applications when the plants are 

young may be best done with a backpack spray rig in smaller fields. 

Consult Marrone Bio Innovations ‘small tank’ sheet or your Marrone 

technical representative for per gallon rates. The program noted 

above uses all OMRI-approved materials, conventional growers may 

want to include mancozeb in their Regalia® Biofungicide + copper

tank mix for improved results. 

This program has proven highly effective in managing Black Rot

and Black Spot. Below are results from a research trial conducted

at Cornell University during the very wet 2018 growing season.

While Black Spot is a fungal disease, it is often seen under similar 

environmental conditions as Black Rot, and also predominates

Brassicas grown in the fall. It too persists on crop debris, comes onto 

farms in infested seed and seedlings, and is spread by wind, rain, and 

insects. Alternaria infection begins as pin-sized black flecks on stems 

and leaves that enlarge and coalesce to form larger lesions with 

yellow halos. Including chlorothalonil and azoxystrobin pesticides 

(not OMRI-listed materials) in the proactive program noted above can 

provide additional Alternaria management. Note that significant levels 

of azoxystrobin-resistant Alternaria have been noted in certain areas. 

Check your state or regional pest management recommendation 

guides for additional information related to specific pesticides that are 

applicable to your crop and disease.

Black Rot and Alternaria Leaf Spot are the most serious and common diseases in broccoli, cabbage, cauliflower, kale, and Brussels sprouts.

Damage caused by these two diseases often results in significant economic losses to growers. Black Rot, (Bacterial Blight), is a bacterial disease 

caused by Xanthomonas spp. Alternaria Leaf Spot is a fungal disease caused by Alternaria spp. Both diseases are manageable and somewhat 

preventable if appropriate proactive measures are taken.

Black Rot often results in black curds on cauliflower and blackened florets on broccoli making heads unmarketable. This disease thrives in

typical autumn conditions as it can survive at cool temperatures, then explodes when light rain is followed by heat. Therefore, it is especially

important to maintain a preventative program, even when symptoms are not immediately present. The Black Rot pathogen is introduced to

fields on contaminated seeds, infected seedlings, and can also be vectored by wind, rain, and insects. The earliest symptom observed is often

‘V’ shaped, yellow lesions-originating at leaf margins which often take on a brown coloration as the disease develops. 

MANAGING BLACK ROT & BLACK SPOT
ON CRUCIFERS

©2021 Marrone Bio Innovations, Inc.

Stargus® and Regalia® are registered trademark of Marrone Bio Innovations, Inc.
NuFilm P® and Nu-Film-17®  are registered trademarks of Miller Chemical. Badge®

is a registered trademark of Gowan. Cohere® and Liberate® are registered trademarks
of Nutrien. Attach® and Surfix®-P are registered trademarks of Helena. www.MarroneBio.com

MBI FUNGICIDES REDUCE BLACK ROT IN BRUSSELS SPROUTS
Dr. Chris Smart, Cornell University  – 2018

Untreated
Control
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Mean Disease Inensity AUDPC

• Also reduced Black Spot         • No phytotoxicity noted

Badge® X2

Stargus/
Regalia

Stargus

1.8 lb

2 qt + 2 qt

3 qt/acre



HAVEN® FOR CROP PROTECTION

PROTECT YOUR TOMATOES, PEPPERS & WATERMELONS FROM HEAT STRESS
You can substantially reduce heat stress damage to your fruiting vegetables and vine crops without applications of
hard-to-remove white films. Haven® Heat Stress Manager applied proactively has clearly demonstrated efficacy in improving
crop quality by reducing heat stress. Haven is a plant-derived easy to apply liquid formulation containing 10% Stearyl Alcohol. 
Haven Heat Stress Manager® works by increasing transpiration, thus effectively cooling plants. Results include greater yields
of sunscald-free tomatoes, peppers, watermelons, and small fruit. Timely Haven Heat Stress Manager® applications have also 
been shown to reduce cracking of high tunnel and field tomatoes, decreased blossom-end rot of tomatoes and peppers, and
increased marketable yields.

Below are results from a 2020 University of MD trial on high 
tunnel tomatoes:

Haven Heat Stress Manager® is easy to build into your
overall crop management program as it is tank-mix*
friendly and sprayer friendly (equipment does not require 
special cleaning after use). Below are some representative 
application rates from the product label:

SMALL FRUIT:
75-115 fl. oz. Haven per 100 gallons of solution applied at 
bloom, followed by an additional 2-4 applications every 7-14 
days. Recommended spray volume is 50 gallons per acre.

TOMATO, PEPPER, AND EGGPLANT:
75-115 fl. oz. per 100 gallons of solution applied at fruit set, 
followed by an additional 2-4 application every 7-14 days.
Recommended spray volume is 30-50 gallons per acre.

CANTALOUPES AND WATERMELONS:
75-115 fl. oz. per 100 gallons of solution applied at fruit set, 
followed by an additional 2-4 application every 7-14 days.
Recommended spray volume is 30-50 gallons per acre.

Haven Heat Stress Manager® must be applied prior to solar 
stress events for optimal results because it works by reflecting 
UVB rays and increasing transpiration, so more water with
dissolved nutrients such as Ca, Mg, and K are moved through 
the xylem into plant tissue. This helps plants to build biomass 
and better weather high temperatures.

*Always perform a jar-test with any new tank-mix, then apply that 
mixture to a small sample of your crop to check for any phytotoxic 
reactions prior to making applications on a broader basis.

Haven Heat Stress Manager®-treated plants produced
more marketable fruit over the entire season; especially
dramatic results were observed both early and late during
the production season.

Furmano’s used Haven Heat Stress Manager® in a Pennsylvania 
processing tomato field during 2020 with outstanding results: 

HEAT STRESS MANAGEMENT
for Tomatoes, Peppers & Watermelons

©2021 Marrone Bio Innovations, Inc.
Haven® is a registered trademark of Marrone Bio Innovations, Inc.

 

www.MarroneBio.com/Products/Haven

TALK TO A BIOLOGICAL EXPERT
Steve Bogash, Northeast Territory
sbogash@marronebio.com
Cell: 717-877-7105 

Marketable Yield of High Tunnel Tomatoes
Gerald Brust, University of Maryland 2020 • Variety: Mt Gem

Early
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Later
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Haven Untreated Control

Pounds per Plant

13% Yield Increase

6% Yield Increase

19% Yield Increase

Yield of Processing Tomatoes, 2020

Haven

Average over 42 truckloadsUntreated
Control
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The trial site: 85 acre flat river-bottom field in Central PA split evenly between Haven®

and the untreated control (UTC).
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PVMRP provides graphics and social media aids to help you celebrate PA Produce – see the 

“Farmer Resources” at www.PAVeggies.org or call 717-694-3596. 

 

PVMRP offers a variety of 
point-of-purchase 

materials to growers who 
retail their produce.  
Order your materials 
today using the form 

mailed with your 
assessment notice, use 
the form online under 
“Farmer Resources” at  
www.PAVeggies.org or 

call 717-694-3596. 

 

 
 

 

 



Color labels enhance your brand and instill 
confidence in your customers. For over three 
decades Texpak has been making both fully 
pre-printed and partially pre-printed labels for 
our customers, helping them add branding to 
their products and differentiate themselves from 
the competition.

Our most common label 
solution is the partially 
pre-printed label. For 
this type of label, we 
will pre-print your logo 
and any other branding 
information on part of the 
label, leaving a section blank for you to run through 
our printer. This allows you to have only one label 
that can be used on all your products. 

In addition to labels, Texpak offers a large variety 
of pot stakes and other horticulture labeling 
supplies, all of which can be run through an 
inexpensive thermal transfer printer. These 
supplies can be used for everything from 
FSMA labels to product/species identification.

We’re here to help you find the right labeling 
solution for you. Contact us today to speak with 
one of our expert sales executives.

Color Labels Convey Quality
Show off your brand and demonstrate the 
superiority of your products

Simple Solutions to 
Complicated 
Problems Since 1934

www.texpak.com

130 New Hyde Park Road 
Franklin Square, New York 11010

info@texpak.com

800-645-3416

Large

Tomatoes

Growers #1400

Field # 2

Size:

Steven Martin

Shippensburg PA

Packed Date

8/11/16

BIG BEEF TOM
ATO

Plant in full sun 24-36”

Cherry Tomatoes: $4.99
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Visit our website at www.ProducePackaging.com
e-mail us at sales@ProducePackaging.com

or call toll free 1-800-644-8729
Join our mailing list

Text CLAMSHELL to 22828 to get started

Need Clamshells?
ProducePackaging.com®

Kurt Zuhlke & Associates, Inc.

FOR ALL YOUR 
PRODUCE PACKAGING NEEDS

Keeping it Green – 
Made of Sustainable PETE since 1994 

Our Clamshells Are Recyclable

Irrigation Water Quality Testing
Matthew Kleinhenz

The active irrigation season is underway, so let’s pause briefly 
to review why irrigation water quality testing is important, the val-
ue of proper sampling, and what to look for in test results.

Links to seven resources on the topic follow this brief sum-
mary. Reviewing those and similar resources is a good idea.

To summarize, irrigation water can: 
1. Have a mineral or chemical composition that damages soil, 
irrigation plumbing and equipment, or crops directly. That same 
composition may also lower the effectiveness or complicate 
the use of other inputs such as fertilizers of crop protectants. 
2. Contain plant pathogens.

Of course, using the same water source to wash produce 
and/or fill spray tanks can raise additional unwanted possibilities.

Regardless, the bottom-line is that irrigation water quality af-
fects growers directly and indirectly and in the short- to long-term.

Testing the chemical and particulate (nonliving) composition 
or characteristics of water used for irrigation is relatively straight-
forward when major recommendations are followed. Keep the 
“garbage in-garbage out” principle in mind and collect, handle, 
and submit your water samples carefully. Also, be mindful that 
special steps are required for sampling surface (pond, stream/
river) versus well water. Consult your testing service for specific 
guidance, if needed. Testing for plant and/or human pathogens is 
also important and consulting a plant pathologist and/or human 
health and food safety specialist is recommended. As you know, 
Drs. Sally Miller, Melanie Ivey-Lewis, and Sanja Ilic with The OSU 
are experts in these areas.

Test results of the chemical characteristics will often include 
the levels of: pH, total alkalinity, hardness, electrical conductivity, 

total dissolved solids, and multiple elements. The importance of 
and acceptable ranges for each are outlined in resources linked 
below and other publications.

Soil and plant testing are common – consider testing irriga-
tion water, too!

Related Resources
https://extension.psu.edu/interpreting-irrigation-water-tests
https://njaes.rutgers.edu/FS793/
http://pods.dasnr.okstate.edu/docushare/dsweb/Get/Docu-

ment-4630/L-323–2013.pdf
https://cfgrower.com/testing-irrigation-water-for-pathogens/
https://uknowledge.uky.edu/cgi/viewcontent.cgi?article=1160&-

context=anr_reports (focused on nursery and greenhouse 
crop management but also a good reference for vegetable 
growers)

https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrc-
s144p2_033068.pdf

Knott’s Handbook for Vegetable Growers (https://www.ama-
zon.com/Knotts-Handbook-Vegetable-Growers-Maynard/
dp/047173828X) also has five pages of handy reference ta-
bles on irrigation water quality, including regarding crop tol-
erance to various characteristics of irrigation water. Contact 
me for more information, if needed.

Dr. Kleinhenz is with The Ohio State Univ.  From the VegNet News-
letter, The Ohio State Univ., https://u.osu.edu/vegnetnews/2021/05/01/

irrigation-water-quality-testing/, May 1, 2021.
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VENDORS BY CATEGORY
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General Equipment
Plasticulture Equipment

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

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

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

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

BCS Dealer For 35 Years!
23 Pleasant Valley Rd., East of Ephrata off Rt. 322 • Mon., Wed. & Thurs.,  8-5:30; Tues. & Fri., 8-7; Sat., 8-1 

See Us At
Mid-Atlantic Fruit and Veg. Convention

Jan. 28 to Jan. 30, 2020

$100 to $300 Off Select Models

See the 
Model 770 Hydro!

Cover Crops for Row Middles 
in Plasticulture
Gordon Johnson

There is grower interest in using cover crops between the 
middles of plastic mulched vegetables. Cover crops can provide 
weed control, serve as a living mulch, reduce soil splash and 
soil borne diseases, reduce soil on harvested fruits, and improve 
drainage between rows.

Research has been conducted in the region on potential cov-
er crops for row middles with mixed success.

The most common row middle cover is overwintered rye that 
serves as a windbreak for early warm season vegetables when plant-
ed between every bed. The rye is fall planted and then beds for the 
plastic are tilled in the spring and plastic laid with the remaining rye 
between the beds. After elongation, the rye windbreak then is killed 
by a non-selective herbicide prior to seed set. This killed rye can be 
left to breakdown over time or can be rolled (this is done by running a 
tractor down the rows). This rye residue helps to keep fruits of vining 
crops off the soil, producing a cleaner product with lower suscepti-
bility to soil born diseases such as Phytophthora.

Another common cover crop for row middles being used in 
the region is annual ryegrass. Plastic beds are laid, and ryegrass 
is spun over top of beds to cover row middles. Rainfall or over-
head irrigation is needed to germinate the ryegrass seed. This 
system has been successfully used in plasticulture strawberry 
production as ryegrass is a cool season annual that grows well in 
the fall and spring. It provides erosion control, particularly where 
irrigation is used for frost protection.

A novel system was developed by a Clemson University sci-
entist in South Carolina for organic produc-
tion. A vigorous low growing variety of Ladino 
(white) clover was planted in the fall and beds 
were tilled in and plastic laid in the spring. 
Another option is to lay plastic in the fall and 
overseed. Ladino clover produces rhizomes 
and will fill in up to the shoulders of the plas-
tic but will not go over the plastic bed. When 
done right, the clover will provide near total 
weed control. It can also be mowed.

Some organic growers will also lay plas-
tic beds in the fall and then plant grass/le-
gume combinations such as rye-clover, rye-
grass-clover, or perennial grass clover mixes 
(fescue-white clover for example). These will 
be maintained by mowing in the spring.

Some research has also been conduct-
ed in the region on using spring planted cov-
er crops. In these systems the whole field 
is tilled, plastic mulch laid, and then cover 
crops are seeded between the beds using a 
modified drill. Seeds may also be broadcast 
and cultivated in. Many different crops have 
been tested but grasses are most preferred. 
Options include spring oats, annual ryegrass, 
sorghum-sudangrass, millets, teff, and rye or 
wheat. Spring oats can be planted as early as 
March and will elongate, annual ryegrass can 
also be early planted but is lower growing. Sor-
ghum-sudangrass, millets, and teff are warm 
season grasses best planted in May and may 
reach as high as 5 feet. Rye and wheat when 
planted later than mid-April will not elongate 
(they have not been vernalized). Each grass 

Continued on page 27
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Understanding Factors Driving Success with Pre-Emergence 
Applied Herbicides
Elizabeth Buck

Herbicides that have activity on weeds that are not yet 
emerged (what “PRE herbicide” will mean in this article) can be 
a great weed control tool. Effectively, they remove weeds as they 
germinate and emerge and prevent weeds from entering into 
competition with your crops for a number of weeks. 

Anyone who has used PRE herbicides knows that they can be 
a little finicky. When working well, PREs offer solid control of species 
that the chosen herbicide is highly effective against. Most people have 
also experienced failures of control with PRE herbicides.  Most failures 
come down to a few factors related to how these herbicides work. 
If you understand these factors, you can anticipate the potential for 
underperformance and adjust your subsequent weed control plans. 

Soil Texture 
Herbicides can bind to soil particles.  In order to be active 

and available in the soil for killing weeds, a sufficient amount 
of the herbicide must be able to come off the soil particles and 
exist in the soil water solution. If an herbicide is too tightly bound 
to the soil, you will have a difficult time getting an effective rate 
into the soil water solution. Some herbicides (not all) bind more 
or less to different types of soil particles.  Generally speaking, 
clay and organic matter particles have a greater ability to hold 
onto herbicides and sand has much less ability to hold onto 
herbicides. PRE herbicides that bind to soils in varying degrees 

will have labels that specify soil-texture specific rates.  S-meto-
lachlor (ex. Dual, Medal) is an example of one such herbicide.  
You must match the rate to the soil texture to achieve good 
control and an acceptable margin of crop safety.  Too high of a 
rate for your soil type and you will risk crop injury because too 
much herbicide can be available and active in the soil water.  For 
some herbicides you may be risking leaching of the herbicide 
by mismatching your rate and soil texture.  Too low of a rate and 
there may not be enough herbicide available in the soil water 
solution to offer a high degree of control. 

Soil Moisture, “Activation”, and Volatilization 
“Activation” is a concept related to many PRE herbicides.  

Several PRE herbicides require extra help to get into the soil wa-
ter solution.  Without reaching the soil water solution, these herbi-
cides are limited in how much weed control they can offer. There 
are two ways to achieve activation, and the strategy differs based 
on individual herbicide chemistry and sometimes the crop. 

The first and most common is activation by rainfall or irriga-
tion. PRE herbicide sprayed on the soil surface is dissolved with the 
moisture and moves into the upper layer of the soil. Remember that 
PRE herbicides in this article means herbicides that are active on 
weeds before they emerge.  Many PREs act on very young seedlings 
and need to be absorbed by seedling structures that remain below 
ground. If the PRE herbicide remains on the soil surface, “unactivat-
ed”, sensitive parts of germinating weed seedlings are far less likely 
to come into contact with an effective rate of the herbicide. 

The second way to achieve activation is to mix the herbicide 
into the soil yourself.  These are materials applied PPI, or Pre-
Plant Incorporated.  Materials may carry a PPI label on them for 
activation, for crop-specific reasons, or they may carry a PPI label 
on them because the herbicide has volatility issues.  Herbicides 
that can volatilize are at risk of evaporating off the soil surface and 
must be mixed into the soil.  Such materials are only applied PPI.  
When working in PPI materials you want to work them in shallowly 
and follow the label directions closely. 

Herbicides that need “activation” will specify on the label a 
need for incorporation, rainfall or irrigation within so many days 
of application.

Herbicide Degradation
Most PRE herbicides used in vegetables are broken down in 

the soil by microbial degradation. Good bacteria & fungi eat the 
herbicide and break the chemical down into non-herbicidal piec-
es. Microbial degradation is usually an aerobic process, meaning 
it doesn’t happen well in saturated soils. Microbial degradation 
also occurs much more slowly in cool conditions because the 
microbes are far less active and can’t multiply as quickly. So, 
cold wet soil tends to allow PRE herbicides to persist longer, 
which means that the concentration in the soil can remain higher 
for longer than under more typical conditions. These conditions 
can increase the risk for crop injury when you use certain PRE 
herbicides. 

On the flip side, microbial degradation happens more quickly 
when soils are warm and moist. Under those conditions we might 
see shorter effective control windows for PRE herbicides.  Weeds 
can “break through” and you can see entire flushes of previously 
controlled weed species come up through the more rapidly de-
graded herbicide barrier. In this case, season-long control pro-
grams can fail not because the PRE herbicide didn’t do its job, but 
because wet warm weather shortened its active life while pushing 
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the weeds ahead.  This is often exacerbated by wet ground pre-
venting timely cultivation or application of herbicides that control 
already emerged weeds (POST emergence herbicides). 

Depth Protection
Some PRE herbicides rely on a concept of “depth protection” 

to gain a better margin of crop safety. Basically, depth protection 
means that the parts of the crop seedling or transplant that can 
take up the herbicide are physically separated from where the 
herbicide sits in the soil. Functionally, they sit below the herbicide 
barrier layer in the soil. Prowl (pendimethalin) is an example of an 
herbicide that relies on depth protection for seedling safety. When 
conditions are too wet, herbicides that normally sit in the top ¼ to 
½ inch of soil (the zone most weed seeds germinate from) can be 
washed deeper into the ground and get into the crop germination 
zone (usually an inch or more). Excessive soil moisture can put 
the susceptible parts of the seedling, the roots and hypocotyl, in 
direct contact with more PRE herbicide than the crop can tolerate. 
The result is injury manifesting as stunting, root damage, brittle-
ness, and other symptoms depending on your herbicide choice. 

Crop injury when correct rate is used in the 
correct crop: 

Plants that tolerate herbicides have to metabolize the her-
bicide into something harmless or not physically have contact 
between plant parts that can absorb the herbicide and herbicide 
itself.  In the cold, plants aren’t terribly active metabolically. If the 
plant isn’t very active metabolically, then it can’t efficiently pro-
cess the herbicide through its system. Age of plant matters.  Gen-
erally speaking, older crop plants can better tolerate and metabo-
lize PRE herbicides because older plants are essentially “tougher 

skinned” - less likely to take up the active ingredient - and better 
equipped to metabolize it.  S-metolachlors (Dual & many gener-
ics) tend to injure plants more in cold, wet soil conditions because 
the plants can’t handle the herbicide as well as in warmer, better 
growing conditions.

I already touched on the physical separation bit related to 
depth protection. There is also physical separation on some la-
bels that allow row-middle applications or directed applications 
away from the crop row.  I most often see physical separation 
fail when folks spray herbicides over the top of the plastic and 
then rain washes that herbicide into the holes.  This is a case of 
improper (off-label) herbicide placement.

When herbicide washes into plastic holes you end up with 
both a higher effective rate and more physical contact with the 
transplant than intended.  Transplants and seedlings struggle to 
tolerate this. Not coincidentally, many labels do not allow broad-
cast spraying of herbicides over plastic. Some allow banded ap-
plication under plastic mulch instead, because then the transplant 
can be set through the herbicide layer and into safe soil below, 
without risk of herbicide concentration during wet weather. 

Ms. Buck is a Fresh Market Vegetable Specialist with the 
Cornell Cooperative Extension Vegetable Program.  From Veg 

Edge, Cornell Coop. Ext. Vegetable Program, Vol. 17, Issue 7 of, 
May 26, 2021.
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1828 Freedom Rd 
Lancaster PA 17601 
717-687-6224 
KingsAgriSeeds.com 

Local Service. Local Tes�ng. Local Performance. 

· High Energy Forages 
· Soil Building Cover Crops 
· Livestock Focused Corn Hybrids 
· Industrial Hemp 

Leafminers on Spinach,  
Swiss Chard, and Beets

Spinach and beet leafminers are two closely related species 
of early-season pests that cause damage to early greens. As 
of last week, leafminer eggs were seen by scouts in both East-
ern and Western Massachusetts. These pests attack crops and 
weeds in the plant family Chenopodiaceae, which includes chard, 
beets, and spinach as well as several weed species including 
lamb’s quarters. The two fly species are very similar and have 
overlapping hosts. However, beet leafminers prefer laying eggs 
on beet leaves and spinach leafminer may also cause damage in 
Solanaceous crops such as peppers. 

Crop damage is caused by the fly larva that burrows and feeds 
between the upper and lower epidermis of the leaf. Early damage 
is a slender, winding ‘mine’ or tunnel, but as the larva feeds and 
grows these expand and become blotches on the leaves. The fly 
overwinters as a pupa in the soil and emerges in late-April and May. 
The adult—a small, gray fly 5-7 mm long—lays eggs on the under-
sides of host leaves. The small (<1mm), oblong, white eggs, are 
laid in neat clusters on the underside of the leaves and hatch in 
3-6 days. They are easy to spot if you look under the leaves. If you 
find tunnels, pulling the epidermis off will reveal one or several pale, 
white maggots. When fully grown, maggots usually drop into the 
soil to pupate, though they may also pupate inside the leaf. The 
entire life cycle is 30-40 days and there are three to four generations 
per season. Typically mid- to late-May, late-June and mid-August 
are peak activity periods. These generations overlap and can cause 
continuous season-long damage to succession-planted spinach, 
beets, and chard. After August, pupae enter the overwintering 
phase and won’t emerge until next spring.

If the plants are infested early and populations are high, loss-
es from this pest may be great. This may be especially true when 
eggs on transplants in the greenhouse go unnoticed until planting in 
the field, resulting in infestations in row-covered crops. Treat when 
eggs or first tiny tunnels are noticed—see product information be-
low. Scout again 7-10 days after treatment to determine if follow-up 
treatment is needed. There are both conventional and organic prod-
ucts available and in both cases an adjuvant is recommended to im-
prove efficacy. Ensure good coverage of the lower leaf surface. See 
the Beet & Swiss Chard and Spinach sections of the New England 
Vegetable Management Guide  at https://nevegetable.org/crops/in-
sect-control-22 for lists of labeled products. Note that several prod-
ucts that are labeled for spinach and Swiss chard are not allowed for 
beets. Always check the label for use rates and restrictions.

Some systemic insecticides are registered and may be applied 
to transplants or to the soil, including the diamides (e.g. Coragen, 

Thrips and Allium Leafminer – 
Two Major Pests This Season
 Jerry Brust

Allium leaf miner (ALM) and thrips damage are being reported 
from many different crops. I have talked about both these pests in 
previous articles and will not go into any great detail now but will 
point out a few things.

Allium LM damage to bulbs is being reported in onions, leeks 
and surprisingly garlic. In the past garlic was not hit that hard in 
Maryland, but this spring it was. Adult ALM are no longer active 
in Maryland so there should be no more ovipositing into Alliums 
for the summer. In late August through the fall the adults will be-
come active again and any Allium plants that are out at this time 
will need to be covered or watched for the white dots on leaf fo-
liage (Fig. 1) caused by the female’s ovipositor. If the white spots 
appear 2-3 insecticide applications are needed to reduce bulb 
damage and plant decline with each application being 2 weeks 
apart from one another.

Figure 1. White dots on onion blades made by Allium leaf miner females
Thrips are being reported causing damage to squash, ba-

sil, beans, cucumber, wa-
termelon, tomato, pepper, 
onions, and flowers grown 
for bouquets (Fig. 2). They 
seem to be coming from 
several different areas of 
the farm such as the crop 
itself, cover crops and wa-
terways. If you have wide-
spread thrips damage (on 

many different crops) or you have applied Entrust or a pyrethroid 
or neonic several times and still have thrips problems you need 
to switch to another IRAC group (such as Torac, a.i. tolfenpyrad, I 
mention this chemical because it can be used on a wide variety of 
crops–but be sure to check the label for the crops it can be used 
on–and growers report it gives them good control) or possibly 
horticultural oils for a couple of sprays. The oils will not complete-
ly control the thrips but they will help reduce their populations 

and the oils make for a 
good break from chemi-
cal controls. Oils can be 
used if temperatures are 
at or below 85°F and the 
relative humidity is below 
90%. Do not mix with or 
apply oils before or after 
sulfur or copper applica-
tions because of possible 
phytotoxicity problems.
Figure 2. Thrips feeding 
damage to: A-basil, 
B-tomato, C-pepper, 
D-cucumber

Dr. Brust is the IPM 
Vegetable Specialist at the 

University of Maryland.  
From the Weekly Crop 

Update, Univ. of Delaware 
Extension, Vol. 29, Issue 

12, June 11, 2021.

Continued on page 27
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Verimark) and neonicotinoids (e.g. Venom, Platinum)—be sure to 
observe the longer days to harvest restrictions.  Most of the prod-

Leafminers on Spinach, Swiss 
Chard, and Beets  continued from page 26

ucts labeled are for foliar applications. Among the organic products 
available, spinosad has demonstrated efficacy when applied be-
fore egg hatch. Spinosad (Entrust) and the synthetic spinetoram 
(Radiant) both also have some translaminar activity, particularly 
when combined with a penetrating adjuvant, and may be effective 
against larvae in leaf mines. Both of these may be used on all af-
fected crops—spinach, Swiss chard, and beet greens.

Because leafminer feeds mostly on one crop family and also on 
many weeds including chickweed, lamb’s quarters and nightshades, 
weed control and crop rotation are the first line of defense. Rotate 
beet, chard and spinach to new fields in the spring and during the 
growing season. Avoid spring plantings near tunnels where win-
ter greens were grown. Row covers can be used to exclude flies 
if placed over the crop before flies are active or immediately after 
planting, though be sure not to cover crops in fields where sus-
ceptible crops were grown previously and where adult flies may be 
emerging, as they will get trapped under the row cover.

Adapted by UMass Vegetable Program from an article by Eric 
Sideman, Maine Organic Farmers and Gardeners Association, 
and the New England Vegetable Management Guide.  From 

the Vegetable Notes for Vegetable Farmers in Massachusetts, 
Univ. of Mass. Extension, Volume 33, No. 6 May 20, 2021.

has different management strategies and may be herbicide killed 
with shielded sprayers or selective grass herbicides, rolled green, 
allowed to grow naturally, or may be mowed. Options also depend 
on the crop being grown and available equipment. Mustards and 
radishes have also been tried in these systems.

Some challenges with spring planted cover crops include get-

ting an adequate stand, weed control on plastic edges, herbicide 
selection for residual control and weed breaks through the cover.

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

Delaware Extension, Vol. 29, Issue 10, May 28, 2021.

Cover Crops for Row Middles in Plasticulture  continued from page 23

Top to bottom: Leafminer fly, eggs, tunneling, and larva.
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the field is fully or over saturated. Yellow dots represent days 
when the field is below full water capacity and above the point 
when plants begin to experience physiological drought stress. 
The yellow zone is the normal,

productive growing condition for crops. Orange dots fall in 
the physiological stress zone and represent undesirable condi-
tions that may not be entirely obvious upon a casual observation 
of the field. Red dots indicate severe water deficit, wilting, and 
severe plant stress.  

You want to irrigate your field in the orange zone to minimize 
plant stress. Under water limited scenarios, you want to irrigate 
your field frequently and heavily enough to prevent it from enter-
ing the red zone. If you enter an irrigation date, a dashed vertical 
blue line will appear.

The tool currently assumes that an irrigation will restore the 
soil water availability to 100%, which is also called field capacity. 
The developers know that in real life it sometimes isn’t possible to 
bring the soil back up to full water status, especially when you’re 
limited by the capacity of your irrigation source. The current goal 
is to add a new feature to the next update that will allow growers 
to input the amount of their last irrigation to further increase the 
accuracy of the tool. Case studies have shown that the current 
version of the CSF Water Deficit Calculator is still a useful irriga-
tion management tool.

You can highlight a section of the field season to zoom in on 
a specific cropping window. As you mouse over the graph you will 

highlight different dates. In the bottom left, the date and the water 
deficit for that date appears color coded to the stress zone your 
crops experienced. The two panels below show the water deficit 
on July 11th. The top panel is the situation without irrigation, and 
the bottom panel shows the impact of a complete irrigation on 
July 6th, when the crop was in the upper portion of the orange, 
physiological stress zone.  The unirrigated field experienced 3 or-
ange and 3 red stress days between 7/6 and 7/11/2020, while the 
irrigated field experienced only two orange days. You can see that 
the water deficit in the irrigated field (bottom) was only -0.7” on 
7/11 while the unirrigated field (top) was -0.95”. While that may 
seem like a small difference, that quarter inch makes a huge dif-
ference in crop stress.

During the field season, the tool offers a prediction of up-
coming soil water deficit (drought) conditions using the short-term 
forecast, current water status, and longer-range weather model-
ling. That feature is only available during the field season, but you 
can watch tutorials on that feature at: http://climatesmartfarming.
org/videos/

Ms. Buck is a Fresh Market Vegetable Specialist with the 
Cornell Cooperative Extension Vegetable Program.  From 

VegEdge, Cornell Coop. Extension, Vol. 17, Issue 3, March 1, 
2021.

A Tool for Making More Informed Irrigation Decisions  continued from page 14
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Do Healthy Soils Grow Healthier Food? 
Wed, July 21, 2021    Webinar    12:00 to 1:00 p.m. 
It seems logical that healthier soil could grow healthier food. But how do we measure this and demonstrate it scientifically? Exploring links between 
the nutrient density of food and the soil it was grown in remains a young field of study—we often have more questions than answers.  
What Can We Do About Pesticide Drift? 
Fri, July 23, 2021    Online Listening Session    12:00 to 1:00 p.m. 
What can you do when pesticide contamination from a neighboring farm threatens the health and financial viability of your farm?  According to the 
U.S. Environmental Protection Agency (EPA), state and local agencies receive thousands of complaints about drifting pesticides each year.  
Scouting & Forecasting: Proactive Pest Prevention in Vegetables 
Mon, July 12, 2021    Braddock Farms, Braddock, PA    6:00 to 7:00 p.m. 
Learn how to identify pests early in their life cycle, track regional population trends, and understand the environmental indicators that can lead to 
infestation so you can take a proactive approach to protecting your fields. 
Growing Specialty Crops in Your Low & High Tunnels 
Wed, August 18, 2021   Two Gander Farm, Downingtown, PA   3:00 to 5:30 p.m. 
Join farmers Deirdre and Trey Flemming of Two Gander Farm for a tour of their organic farm, which includes 6,000 square feet of growing space 
under low and high tunnels used year-round. They’ll discuss the pros and cons of their tunnels, as well as how they strategically utilize the tunnels 
for different purposes throughout the season.  
Hoop House Design & Construction 
Tue, August 24, 2021     Webinar     6:30 pm    7:45 pm 
Nick Lubecki from Grow Pittsburgh will discuss effective hoop house design and assembly and consider how to select the right structure for your 
farm. We’ll also cover some common construction pitfalls to watch out for and review the pros and cons of different features. 
Extending Your Season with Low & High Tunnels 
Tue, September 14, 2021     Braddock Farms, Braddock, PA    6:30 to 8:00 pm 
Continuing the conversation from our “Hoop House Design & Construction” webinar, join us for a tour of the tunnel structures at Braddock Farms, 
an urban farm in Pittsburgh that has been in operation for more than a decade.  
Two-Wheel Tractor Operation & Maintenance 
Wed, September 15, 2021     The Seed Farm, Emmaus, PA     3:00 to 5:30 p.m. 
Two-wheel, walk-behind tractors have become a powerful tool of choice for many small-scale growers, and can even have their place in larger 
operations.   Brad Pollock will discuss and demonstrate the uses, basic maintenance, and safe operation of this versatile tool.  

Register at pasafarming.org or call 814-349-9856 
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Tissue Testing
Suspect issues during  the growing season?

CONTACT US FOR A COPY OF OUR NEW CATALOG! CALL OUR OFFICE: 800-347-1566
EMAIL US AT INFO@FERTRELL.COM OR VISIT US ONLINE AT WWW.FERTRELL.COM

Discounts on tissue testing via Waypoint lab in Leola PA only

*10 % discount  for any samples received  during the month of  June. Restrictions apply.

Plant tissue testing MAY be used to monitor the nutrient 
status  of plants. They can help identify nutrient deficiencies 

and imbalances. Fertrell can recommend in-season soil  
recommendations based on plant tissue analysis.

Do Healthy Soils Grow Healthier Food?

Wed, July 21, 2021    Webinar    12:00 to 1:00 p.m.

It seems logical that healthier soil could grow healthier food. But how do we measure this and demon-
strate it scientifically? Exploring links between the nutrient density of food and the soil it was grown in 
remains a young field of study—we often have more questions than answers. 

What Can We Do About Pesticide Drift?

Fri, July 23, 2021    Online Listening Session    12:00 to 1:00 p.m.

What can you do when pesticide contamination from a neighboring farm threatens the health and financial 
viability of your farm?  According to the U.S. Environmental Protection Agency (EPA), state and local 
agencies receive thousands of complaints about drifting pesticides each year. 

Scouting & Forecasting: Proactive Pest Prevention in Vegetables

Mon, July 12, 2021    Braddock Farms, Braddock, PA    6:00 to 7:00 p.m.

Learn how to identify pests early in their life cycle, track regional population trends, and understand the 
environmental indicators that can lead to infestation so you can take a proactive approach to protecting 
your fields.

Growing Specialty Crops in Your Low & High Tunnels

Wed, August 18, 2021   Two Gander Farm, Downingtown, PA   3:00 to 5:30 p.m.

Join farmers Deirdre and Trey Flemming of Two Gander Farm for a tour of their organic farm, which 
includes 6,000 square feet of growing space under low and high tunnels used year-round. They’ll discuss 
the pros and cons of their tunnels, as well as how they strategically utilize the tunnels for different pur-
poses throughout the season. 

Hoop House Design & Construction

Tue, August 24, 2021     Webinar     6:30 pm    7:45 pm

Nick Lubecki from Grow Pittsburgh will discuss effective hoop house design and assembly and consider 
how to select the right structure for your farm. We’ll also cover some common construction pitfalls to 
watch out for and review the pros and cons of different features.

Extending Your Season with Low & High Tunnels

Tue, September 14, 2021     Braddock Farms, Braddock, PA    6:30 to 8:00 pm
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Research has 
also shown that 
growth regulators 
can affect sex ex-
pression in squash. 
In squash plants, male 
flowers normally form 
first, while at later 
stages of reproduc-
tive development male 
and female flowers 
are initiated in alter-
ation.  However, it is 
well established that 
treatment with eth-
ylene can cause more 
female flowers devel-
op when the plants are 
treated with ethephon 
(an ethylene releasing 
agent) and they start 
to form earlier in devel-
opment. In contrast, 
treatment of squash 
with Gibberellins will 
increase the number 
of male flowers and 
provide for a higher 
male to female ratio.

In gynoecious 
pickles, mostly female 
flowers are produced, 
thus monoecious 
pollenizer plants that 
produce male flowers 
must be mixed in to 
produce adequate pol-
len for fruit set. Seed companies provide cucumber seed blends 
that contain 85% to 90% gynoecious seed and 10% to 15% mon-
oecious seed. These blends ensure that the optimal proportion of 
male to female flowers are present in a planting, resulting in good 
pollination levels and high fruit yields.

In seedless watermelons (triploids), male flowers do not 
produce viable pollen. Therefore diploid (monecious) pollenizer 
plants must be planted together with the seedless watermelons to 
provide adequate pollen for fruit set. Research has shown that a 
ratio of 3:1 seedless to pollenizer plants provides adequate pollen 
for good fruit production.

There are many other reasons for poor fruit set in cucurbits, such 
as inadequate pollinating insects, water stress, heat stress, diseases, 
and insect damage, however, growers should consider flowering and 
pollen production as another possible cause for lack of fruit set.

To manage fruit set, choose varieties that more consistently 
produce male and female flowers under different environments. 
For early plantings, plantings in high tunnels, or plantings under 
row covers, consider using parthocarpic varieties if available. 
Parthenocarpy is the production of fruit without pollination. Some 
zucchini and cucumber varieties are parthenocarpic or may ex-
hibit parthenocarpy when male flowers are not present.

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

Delaware Extension, Vol. 29, Issue 13, June 18, 2021.

Golden Glory yellow zucchini exhibits a high 
level of parthenocarpy.

Parthenocarpic pickling cucumber. There are 
several parthenocarpic cucumber varieties 
and types available for growers.

Pollen Supply and Sex Expression Affects Fruit Set  
in Cucurbits
Gordon Johnson 

Most cucurbit crops including cantaloupes, watermelons, 
squashes, pumpkins, and cucumbers produce separate male and 
female flowers (cantaloupes have some perfect flowers). The male 
flower produces the pollen that must be transferred to the female 
flower in adequate amounts to set fruit – male flowers must open 
in synchrony with female flowers and insect pollinators must be 
active to produce fruits.

Often, fruit set in cucurbits is poor early in the season. In zuc-
chini, yellow squash and other summer squashes, male flowering 
may be delayed resulting in aborted fruit due to lack of pollen. In 
contrast, pumpkins that are over-fertilized with nitrogen will see 
excessive vine growth and delayed female flower formation.

Early in the season some varieties of squash produce a lot 
of female flowers, which cannot get pollinated until some male 
flowers appear. Low temperatures and high light intensity pro-
mote this female sex expression; female flowers rather than male 
flowers.

In a Georgia study looking at planting dates over several sea-
sons, the researchers found that pistillate (female) flower counts 
were more stable than staminate (male) flower counts over a wide 
range of planting dates for the summer squash cultivars studied. 
They concluded that that squash staminate and pistillate flower 
counts fluctuate readily under various field environments.

Yellow squash with male and female flowers in synchrony.

Aborted yellow squash at the ground level due to no male flowers 
present.



31June 2021

VEGETABLE PRODUCTION



PENNSYLVANIA VEGETABLE GROWERS NEWS32

POTATO PRODUCTION

How your crop uses nitrogen could be the difference be-
tween good and great yields.  For every ton of nitrogen applied 
to your crop, whether urea, ammonium nitrate or manure, only 
around one-third of it will end up in the crop itself.  

With rising input prices, it is a figure that many growers might 
find hard to stomach.  But the insight from British crop scientist 
Dr. David Marks is important in encouraging growers to under-
stand more about not only how a crop uses nitrogen, but also how 
to make that use more efficient.  

“There’s a disconnect between nitrogen application in the 
field and what the crop actually has access to,” Dr. Marks ex-
plains.

“From the moment your chosen form of nitrogen is deployed 
in the field, it is under attack as a source of nutrition for soil mi-
crobes and subject to degradation from other environmental fac-
tors,” he says.

“So, unless nitrogen is applied in a stable form,” Marks re-
lates, “your nitrogen-use efficiency (NUE) is immediately under 
pressure.”

“What’s more, irrespective of the form in which it is was origi-
nally applied, your crop will take in most of its nitrogen as nitrate,” 
Marks says.

Dr. Marks is the scientist responsible for the development of 
the LimiN technology, the nitrogen stabilization technique used in 
the OMEX Cell Power SizeN range.

He is quick to point out that there is nothing wrong with ni-
trate itself.  “Nitrogen is an essential nutrient for plant growth.  If 
the crop gets nitrogen, you will get a result,” Marks promises.

Targeting Nitrogen
“However, it might not be the most outstanding result, nor the 

most efficient use of nitrogen.  And if there is too much nitrate in 
the soil,” Marks surmises “some of it inevitably ends up in places 
where it shouldn’t be such as streams, where it can cause some 
serious environmental problems.”

Key to understanding nitrogen management is learning 
how the plant processes different forms of nitrogen, explains Dr. 
Marks.  Nitrates are processed in the leaf, within cell structures 
called chloroplasts.

“Transporting nitrate to the leaf for processing requires ener-
gy,” he says.  “Then the plant uses more energy creating the ni-
trate reductase enzymes that turn nitrates into amino acids, used 
as protein building blocks.  Ultimately, protein is what generates 
plant growth.”

The Vegetable Systems Trial (VST) is a long-term study com-
paring side by side the impact of cropping systems and man-
agement practices on soil health and vegetable nutrient density 
at Rodale Institute. The vegetables are grown in an organic and 
conventional cropping systems with either tillage with black plas-
tic mulch (BP) or reduced tillage (RT) practices. Moldboard plow 
is used in the fall and spring for bed establishments, and chisel 
plow, a less aggressive equipment, is used in the fall and a roller 
crimper to roll crimp the cover crop biomass in spring prior to 
planting the crop.

A multi-year study is underway to assess the changes in soil 
health indicators over time. Every fall, composited soil samples 
are collected from 0-30 cm, sectioned in 10 cm increments, and 
assessed for physical, chemical, and biological properties to de-
termine the changes in soil health indicators.  

In this article, a snapshot results on major soil health indica-
tors from 2020, including soil organic carbon (SOC) a long-term 
indicator, soil labile organic carbon (POX-C), a short-term indica-
tor, and microbial biomass in 0-10 and 10-20 cm soil depth, are 
presented:

 Percent SOC was slightly greater in ORG system (2.28%) 
than in CNV (1.98%) and did not differ between BP and RT at 0-10 
cm, but at a deeper depth (Figure 1).

Greater levels of POX-C were detected in the ORG system 
(Figure 2), and in RT plots (av. 974 mg/kg) compared to those in 
BP plots (893 mg/kg). 

Similarly, greater POX-C levels were detected in the 0-10 cm 
(averaging 991 mg/kg) than in the 10-20 cm soil depth (averaging 
876 mg/kg).

Soil bacterial and fungal biomass was 2-times greater in the 
RT plots than in BP and were 33% and 41% greater in the 0-10 
cm (where most plant roots reside), respectively, than those at 
10-20 cm (Figure 3).

These results showed that reduced tillage practice enhanced 
percent soil organic carbon than that in tilled plots. Similarly, soil 
labile organic carbon “easily accessible to soil microbes” and 
microbial biomass levels can be enhanced by implementing re-
duced tillage and cropping organically. Continuous monitoring 
of soil health indicators will aid in providing rigorous data on the 
impact of cropping systems and management practices on soil 
health indicators over time.

Dr. Zinati is the Director of the Vegetable Systems Trial at 
Rodale Institute.  This research was funded in part by PVGA and 

the Pennsylvania Vegetable Marketing and Research Program.

Subtle Art of Nitrogen 
Management

What Soil Health Indicators in 
a Vegetable Systems Trial Can 
Tell Us?
Gladis Zinati

VEGETABLE PRODUCTION
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STRAWBERRY 
PLANTS 

Plugs for  
August & September Planting 

Varieties Available: 
Sweet Charlie    Galletta    Chandler  
Flavorfest   Camarosa   Camino Real  

Keepsake  Ruby Jane  Malwina  Sensation 
Day Neutral:  

Albion   San Andreas 
Tips are harvested from  

tissue-cultured plant stock. 
Pick Up - Delivered 

Can Ship Motor Freight or FedEx 

 

MMaapplleewwoooodd  FFaarrmm  MMaarrkkeett,,  LLLLCC  
Reuben R. Martin 
717-532-3278 

 

But this processing is time and energy intensive.  The need 
to divert energy from photosynthesis decrease photosynthetic 
activity at the direct expense of further growth and causes a pro-
cessing lag.

Furthermore, nitrate accumulation in the leaves stimulates of 
production of auxin, a plant hormone.

“Auxin encourages vegetative grown, which, evolutionarily, is 
sensible response to having more food available,” Marks states, 
“but not much help when you’re not harvesting shoots and leaves.  
If the leaves grown too quickly, there’s less energy available to put 
into the tubers.”

Amines and ammonium, on the other hand, are processed in 
the roots where they are absorbed from the soil via a completely 
different mechanism.

No energy is needed for transport, nor for generation of any 
reductase enzymes.  Amine in the roots stimulates cytokinin pro-
duction, a hormone that triggers reproductive growth.

Below-Ground Growth
“Below-ground growth is exactly what you want from a po-

tato plant.  And while nitrates create a bigger plant, and therefore 
more potatoes in fact the numbers are proportionally fewer than 
when the nitrogen has been applied as amine,” asserts Dr. Marks.

With LimiN technology, Marks has found a way to help the 
plant with what is called “growth partitioning.”  The process, 
which employs a chemically stabilized amine call SAN, helps the 
plant make more appropriate use of the different forms of nitrogen 
it absorbs.

“By giving the plant access to SAN, we help it make better 
and more efficient use of nitrate.” Explains Dr. Marks.  “By apply-

ing little and often we’re reminding the plant that it needs to make 
cytokinin to achieve appropriate growth in all the right places.”

Trials conducted by OMEX, in Michigan, 2020, showed how 
addition of SizeN Ca to a standard grower program increased  
yield by nearly 10 percent on the Manistee variety.  

Meanwhile, yields of the popular chipping variety FL1867 en-
joyed a 28 percent boost when SizeN was added to the standard 
program.

“David had shared with us some very promising European 
results from a similar product that used LimiN technology,” says 
Dean Konieczka, consultant agronomist with OMEX, “but we 
need to see the results for ourselves, under U.S. conditions and 
with typical grower programs.”  

“Our trials from Michigan and North Carolina, using Cell 
Power SizeN Ca at rate of 2 quarts/acre, speak for themselves,” 
Konieczka says.  “We’re delighted to be able to offer our U.S. 
growers a crop nutrition technology that European potato grow-
ers have now understandably adopted as routine treatment”

Article supplied OMEX.  Note that other companies produce 
similar stabilized nitrogen products.  Reprinted from the Badger 

Common’Tater, Wisconsin Potato and Vegetable Growers Assn., 
Vol. 73, No. 05, May 2021.

Call now for your FREE 2021 catalog!
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PA Berry Current Issues
Kathleen Demchak

We had a quiet start 
to the strawberry disease 
season, but warm tempera-
tures and increased mois-
ture changed that.  Fruit 
anthracnose is present and 

so is Botrytis, sometimes causing berries to soften in the area un-
der the cap where moisture remains. Angular leaf spot has been 
noted in a number of plantings, perhaps increased by the hours 
of overhead irrigation used for frost protection. This disease caus-
es water-soaked angular spots on infected leaf tissue. The main 
concern however is that it causes berry caps to turn brown which 
decreases fruit marketability. Because this disease is caused by a 
bacterium, fungicides have no effect. Copper products may result 
in some slight improvement, but it is likely that most of the dam-
age has already been done. Whether it will be worth treating fields 
with copper at this point depends on how far along harvest is. 

Cool dry conditions may have helped to minimize any issues 
with Neopestalotiopsis on strawberries, with only minor symp-
toms being noted. Phytophthora crown rot continues to affect 
some Flavorfest plantings. It is interesting to note that plant col-

lapse is minimal to non-
existent in a number of 
fields where Flavorfest was 
planted in new ground; the 
most extensive collapse is 
in fields that have had mul-
tiple crops of strawberries 
in the past. This serves as 
a reminder that growers 
should lengthen rotations 
between strawberry crops 
to the longest time possi-
ble – with 3 years minimum 
between strawberry crops, 
and 5 to 10 years being 
better. 

Some mummy berry 
“strikes” have been not-
ed in blueberry plantings; 
these are shoots that wilt-
ed and died and a portion 
of the blossoms may have 
been blighted and remain 
attached.  It is too late for 
any control measures to 
be effective, but if these 
symptoms are present, be 

Angular leaf spot on 
strawberry leaves.  Note 
angular shape to spots, 
especially on the lower 
leaf surface.  As with 
other bacterial diseases, 
affected tissue can 
take on a blackened 
appearance.  Photo: 
Kathy Demchak.

Browning of strawberry 
caps caused by angular 
leaf spot.  Photo: Kathy 
Demchak.

Exterior and interior of blueberry 
fruit infected by mummy berry. 
Note white fungal mycelium that 
can be seen when the fruit is cut 
open.Photos: Kathy Demchak.

prepared to find some mummified berries this summer. 
 Spotted wing drosophila is present in very low numbers, 

presumably from overwintering populations. However, it won’t be 
long until their numbers increase, so be prepared to spray very 
late season June-bearing strawberries if necessary, and of course 
bramble and blueberry crops as they ripen.

Ms. Demchak is with the Dept. of Plant Science at Penn 
State Univ.  From Penn State Extension, 

https://extension.psu.edu/2021-current-issues-for-pa-vegeta-
ble-and-berry-crops-june-10. 

CLASSIFIEDS

Equipment                                                                       
FOR SALE – ALUMINUM IRRIGATION PIPE – $0.59/foot for 
2-inch, $0.99/foot for 4-inch.  SPRINKLERS, VALVES, PLUGS, 
CONNECTORS – sold at bargain prices.
Flickinger’s Nursery, PO Box 245, Sagamore, PA  16250
724-397-4953.

Containers and Packaging Supplies
FRECON ORCHARD SUPPLIES – A complete line of retail dis-
play produce boxes, baskets and bags.  We also stock aluminum 
ladders, pruning tools and plant trays.
Boyertown, PA
610-367-2933.

Employment
HELP WANTED – ST LUKES RODALE INSTITUTE ORGANIC 
FARM – FRUIT MANAGER – Rodale is offering a Fruit Manager 
position for our organic community supported agriculture (CSA) 
and wholesale operations at the St. Luke’s Rodale Institute Organ-
ic Farm. The farm is a partnership between the Rodale Institute 
and St. Luke’s Hospital to create an innovative farm-to-hospital 
model. Over the last seven years the farm has had a robust vege-
table production operation and now we are looking to expand the 
farm to include a variety of fruits. The Fruit Manager will lead St. 
Luke’s farmers to produce and deliver safe, healthy, organic fruit 
to all hospitals in the St. Luke’s Health Network. Additionally, the 
Fruit Manager will coordinate with St. Luke’s hospital staff and 
dining services to meet produce requests and deliveries. This po-
sition will report to the Rodale Institute Farm Director. Applicants 
should be driven, hardworking, and committed to organic agri-
culture practices. All candidates must be prepared to work in a 
professional environment, complete tasks carefully and in a timely 
manner, and work in all weather conditions. For further informa-
tion, contact: Elaine Macbeth, Director of Finance/HR, at elaine.
macbeth@rodaleinstitute.org. 

Remember – 
Classified Ads are FREE for PVGA 

Members for non-commercial sales.



35June 2021

BERRY PRODUCTION

Orange Rust in Brambles
Gordon Johnson

Orange rust is a fungal disease that can affect black rasp-
berries and blackberries. We have had several incidences of this 
disease found in new and established plantings this year.

Initial symptoms of orange rust are spindly shoots with clus-
tered, misshapen, pale green to yellowish leaves. The leaves are 
covered with bright orange, powdery blisters on the underside. 
The plant becomes systemically infected and remains so for the 
rest of its life. The infected plants may give a bushy appearance 
since many short, upright shoots arise from one bud.

Orange rust does not usually kill plants, but it can significant-
ly reduce vegetative growth and yield. The disease is caused by 
the fungus Gymnoconia nitens. The orange spores are spread by 
wind and infect leaves of healthy plants during long periods of 
leaf wetness provided by rain or dew. Orange rust is favored by 
relatively low temperatures (50-70°F) and wet conditions. The fun-
gus is systemic and overwinters in the crown and roots of infect-
ed plants, leading to the production of new infected canes every 
year. Without management, the number of infected plants in a 
field may increase from year to year until most plants are infected.

Control starts with purchasing dis-
ease free plants. Remove surrounding 
wild brambles that could harbor the dis-
ease. Upon inspection of plants each 
spring, any infected plants should be 
dug up and destroyed promptly before 
rust pustules mature and spores are 
produced. The location of those plants 
should be clearly marked, and any new 
suckers arising from root pieces left 
in the ground should be removed and 
sprayed with an approved systemic 
herbicide. Management practices that 
improve air circulation, such as thin-
ning out canes within the row, pruning 
out floricanes immediately after har-
vest, and effective weed control aid in 
disease control by reducing build-up of 
moisture in the planting. Some black-

berry cultivars are reported to be resistant to orange rust, but no 
black raspberry cultivars are known to be resistant.

The best fungicide options are myclobutanil and propi-
conazole. Fungi-
cides should be 
applied when the 
orange pustules 
are first seen be-
fore they burst open 
and release spores. 
None of these fungi-
cides will cure an al-
ready infected plant 
but they can protect 
healthy plants from 
becoming infected. 
If a field has a his-
tory of orange rust, 
sprays should be initiated before blisters appear.

This article was adapted from https://www.canr.msu.edu/
news/its_that_time_of_year_for_orange_rust_in_brambles

 Dr. Johnson is the Vegetable and Fruit Extension Specialist 
at the Univ. of Delaware.  From the Weekly Crop Update, Univ. of 
Delaware Extension, Vol. 29, Issue 12, June 11, 2021.

Orange rust on thornless 
blackberries

Top and bottom leaf views of orange rust 
symptoms in a new black raspberry plant

Carrying Over Plasticulture 
Strawberries for a Second 
Year
Gordon Johnson

The 2021 strawberry season is still going strong, and we have 
had a good season due largely to the dry weather. As we look to June, 
with in our annual strawberry production on plastic mulch, many grow-
ers may consider carrying the beds over for a second year’s harvest. 
These are some guidelines for renovation of plasticulture strawberries:

1) Evaluate disease pressure. If the planting had significant 
anthracnose, botrytis crown rot, phytophthora, or identified virus-
es do not carry over the planting. In future variety selection, if car-
ry over is desired, choose varieties with high disease resistance, 
particularly to anthracnose. For example, Sweet Charlie has an-
thracnose resistance and can be carried over whereas Chandler 
does not and should not be carried over.

2) Evaluate plastic mulch and drip lines. Do not carry over 
beds with deteriorated mulch or plugged drip systems.

3) If relatively disease free, mow the tops with a rotary mower (in 
smaller plantings this can be done with a line trimmer or with hand 
clippers). You want to leave some leaves. Do not damage the crown.

4) After mowing, remove any runners that are left by hand. 
Make any plastic mulch repairs and drip system repairs as neces-
sary. Treat and flush drip lines as necessary.

5) Remove all dead plant material around the crowns. This 
can be done by hand or with a leaf blower. A fungicide treatment 
at this time might be warranted.

6) Evaluate crown thickness (number of crown plants). If over 
5, crowns must be thinned out. This can be done by breaking of 
part of the crown by hand or by using an asparagus knife to cut 
away part of the crown. Leave a minimum of 3 crown plants.

7) Apply additional herbicides to row middles using a shield-
ed sprayer to control weeds during the summer months. Hand 
weed holes during the summer if weeds emerge.

8) Maintain plant health by controlling diseases, insects, 
and mites throughout the summer months and irrigate regularly. 
A small amount of nitrogen fertilizer (20 lbs. N per acre) can be 
applied at this time if needed to maintain plant health. Take leaf 
tissue samples to evaluate plant nutritional status.

9) In late August or early September, apply 60-60-60 (N, 
P2O5, K2O) through the drip system.

10) Replant any holes with missing plants by the middle of 
September.

Research has shown that with proper renovation and care, 
second year yields will be higher than the first year, but berry size 
will be smaller.

Renovating Day Neutral Plantings 
Fall planted day neutral (repeat blooming) varieties such as Albion, 
Seascape, or San Andreas will often stop blooming in the heat of 
the summer. To extend bloom period, manage irrigation so plants 
have enough water (do not drop lower than 60 % of field capacity) 
in the hot period and apply 5-7 lbs. of nitrogen per acre every week 
and add other nutrients as indicated by tissue testing. Remove any 
runners that form. If crowns are crowded, thin as described above.

If production has ceased in day neutral fields (flowering often 
stops in mid-July), then renovate as described above but fertilize 
to stimulate new growth in early August to fruit again in the fall.

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

Delaware Extension, Vol. 29, Issue 10, May 28, 2021.
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PVGA Membership includes a subscription 
to this monthly newsletter and our weekly 

PVGA Update email plus a voice in the 
Association that represents the 

Pennsylvania vegetable, potato and berry 
industries.  

See page 3 for more reasons  
 YOU should join PVGA! 

 

 

 

The path to Success isn’t lined with pumpkins! 

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

 

 

 

 

Plan Now to Attend the 

 


