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Operation too large for ‘our old greenhouse’

Chester County Learning Center grows horticulture program with new state-of-the-art center
DOWNINGTOWN, Pa. — The
Chester County Intermediate Unit’s
Horticulture program is in full bloom
as it grows into a new space.
The new Horticulture Center, located on the campus of the CCIU Learn-

Researchers:
Cover crops
function in
vineyards

ing Center in Coatesville, will serve as
a collaborative space where students
are able to prepare for careers in the
horticulture and landscaping industries
through hands-on experiences with real
clients and community partners.

The CCIU celebrated the official
opening of its Horticulture Center in
Coatesville on Friday, Nov. 19.
CCIU Board members, Chester
County School Authority members,
Chester County superintendents, com-

munity partners, CCIU administrators,
staff and students enjoyed an outdoor
ceremony where and other community
See CENTER
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‘Emphasizing
sustainability is one
way to differentiate
themselves from
competitors’

UNIVERSITY PARK, Pa. — Growing cover crops under grapevines in
vineyards can reduce erosion, enhance
soil health, reduce herbicide use and
improve water quality, according to a
team of Penn State researchers, who
suggest that growers can promote improved sustainability in production as
part of a marketing strategy that may
result in consumers being willing to
pay more for wine.
“With so many wineries not only
in Pennsylvania but throughout the
country vying for consumer dollars,
emphasizing sustainability is one way
to differentiate themselves from competitors,” said researcher Kathy Kelley,
professor of horticultural marketing
and business management. “We know
that Gen Z and millennial consumers, From right, University of Delware’s Qingwu Meng, Erik Ervin and Abby Reeves show healthy roots of hydroponic leafy greens to
especially, have a profound interest in Chef Bill Wallen of Grain Craft Bar + Kitchen, which will purchase food grown on the College of Agriculture and Natural Resources
sustainability and are very environ- Farm for its restaurants.
Photo courtesy University of Delaware
mentally conscious.”
A large percentage of both groups
— and many older consumers, too
— will respond favorably to winery
marketing that emphasizes the sustainability of their operations, she added.
“But in today’s world, sustainability
can mean almost anything, and we’re
seeing a consumer group that wants to
be educated and wants to know exactly
what is going on with sustainable wine
production,” Kelley said. “So, being deInterested in the ever-increasing students how to address food system
NEWARK, Del. — Before pandemscriptive about what it actually means
food
demands of suburban and urban challenges from all angles — scientific,
ic-era
panic
buying
strained
food
supto include cover crops in a vineyard is
ply chains and emptied grocery store populations, Erik Ervin saw an oppor- business and social. So PLSC faculty
a way to be attractive to them.”
shelves, the United States food system tunity for the University of Delaware.
See HYDROPONIC
was already in need of sustainable food The Plant and Soil Sciences department
See COVER CROPS
chair knew UD could attract and teach
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production improvements.
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Delaware students study science
of hydroponic food production
Meng’s DIAL works on soilless production of specialty food crops
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Robot helps researchers measure plant growth
PERTH, Australia — The different
way plants grow in the world’s first
solar glasshouse is the subject of a new
Murdoch University research project
which will deploy custom-built autonomous robot technology.
Earlier this year, a solar glasshouse
opened on the Murdoch campus.
It uses clear solar photovoltaic
glass panels that let visible sunlight in
while using invisible light to generate
electricity.
The PV panels generate power to
run the glasshouse air-conditioning
system, lighting, fans, louvers, blinds,
and reticulation system to provide an
optimum growing environment.
Understanding how plants grow
differently in the ClearVue glasshouse
has proved to be very labor-intensive,
as people are required to monitor and
regularly record germination rates and
speed, plant height, leaf number, flowering time, and fruit color and yield.
Dr. Hai Wang, Murdoch University
Senior Lecturer in Electrical Engineering robotics and mechatronics
expert from the Harry Butler Institute,
has secured a Research & Innovation
Seed Grant to build autonomous robots
to conduct real-time crop monitoring.
“These robots will be equipped
See ROBOT
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Dr. Hai Wang, Murdoch University senior lecturer in electrical engineering and a robotics and mechatronics expert from the
Harry Butler Institute, has secured a research and innovation seed grant to build autonomous robots to conduct real-time crop
monitoring.
Photo courtesy Murdoch University
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Engineers discover what
makes tree-killing fungus
so difficult to eradicate
SALT LAKE CITY — It’s called Armillaria ostoyae, and it’s a gnarly parasitic fungus with long black tentacles
that spread out and attack vegetation
with the ferocity of a movie monster.
Its cordlike structures called rhizomorphs seek out and attack trees by
sucking out their nutrients. They are
known to infect and kill over 600 types
of woody plants, posing a substantial
threat to forests and the agriculture industry. From 2000 to 2002, the fungus
alone was responsible for causing $1.5
million damage to Georgia’s peach
trees.
Not much was known about what
makes the Armillaria ostoyae so hard
to kill -- until now. A team of researchers led by University of Utah mechanical engineering assistant professor
Steven Naleway has been studying the
defense mechanism of the tree fungus
to better understand what makes it so
hearty. Their findings were published
in the newest edition of the Journal of
the Mechanical Behavior of Biomedical
Materials. Their paper can be read here.
The fungus, which sprouts golden
“honey mushrooms” above the surface
in the fall, is known to grow just about
anywhere. But U researchers pulled
samples of it from what may be the
largest specimen known, an enormous

growth in the Malheur National Forest
in eastern Oregon that is 3.5 square
miles in size and weighs 35,000 tons.
The specimen, known as the “Humongous Fungus,” is possibly the largest
living organism on Earth, according
to scientists.
The black rhizomorphs use enzymes and pressure to penetrate the
root surfaces and under the bark of the
trees, said U mechanical engineering
doctoral student Debora Lyn Porter,
who is the lead author on the paper.
Once inside the tree, it leaves a mycelial fan, white branching filaments
that cover the insides of the bark like
paint, depriving the tree of water and
nutrients.
“Once it gets started, it’s very hard
to root it out,” Porter says. Farmers,
she adds, can keep hacking away at the
growing tentacles, but they just keep
growing back.
Much of the previous and current
research into the species has been
focused on its biology and ecology,
its lifecycle, its interactions with the
environment, and methods of control -which have not worked well in the past.
But Naleway’s team wanted to concenSee FUNGUS

Page 9

The Mid-Atlantic Grower, December 14, 2021

3

Hydroponic systems donated to Louisa County schools
LOUISA, Va. — Students at three
Louisa County schools will get to
grow their own vegetables right in the
classroom — all thanks to new hydroponic systems.
Jouett Elementary, Thomas Jefferson Elementary and Louisa High
School each received one HYVE®
LF-ONE hydroponic system from
Virginia Agriculture in the Classroom
and the Louisa County Rotary Club.
AITC presented the systems to the
schools on Nov. 15.
“We celebrate the opportunity to
provide schools, teachers and students
with resources to enhance learning
about agriculture and encourage students’ curiosity about farming and the
sources of their food,” said Tammy
Maxey, Virginia AITC programs director. “These schools were selected
because teachers in each integrate
agriculture into their core content.”
The LF-ONE hydroponic systems,
each valued at $750, were partially
funded by the Louisa County Rotary
Club.
The donations also included curriculum and lesson plans for teachers,
bringing the total donation value to
each school at approximately $1,000.
The hydroponic systems will give

Back row, from left, Louisa County Public Schools Superintendent J. Douglas Straley II; Jouett Elementary School principal;
Heather Spaid; Louisa County Public Schools director of CTE/STEM and innovation; Kenneth Bouwens, a representative from
Louisa County Rotary Club; Louisa County Public Schools assistant superintendent of instruction, Amanda Hester; another representative from Louisa County Rotary Club; Virginia AITC programs director, Tammy Maxey; Virginia AITC fundraising specialist, Matt Nuckols; a Jouett Elementary School teacher; and Virginia AITC board member, Jessica Pittman, pictured with Jouett
students.
Photo courtesy Jouett Elementary School

‘Greenwashing’
a challenge
in CEA crop
production
AUCKLAND, New Zealand —
Greenwashing concerns, future production and sustainability metrics
were front and center in the 2021
Global CEA Census Report released
this month.
In the third annual Census Report,
released on Dec. 1 by Australian companies, Agritecture and WayBeyond,
growers in the Controlled Environment Agriculture sector shared their
insights on sustainability and their
thoughts for the next 12 months.
“Last year’s Census reported on the
impact of Covid-19 and the optimism
felt toward the future of the industry.
This year focused on sustainability. It’s
a topic that is growing in importance
for governments, businesses, and
younger generations passionate about
the impact of food production on the
climate,” says Darryn Keiller, CEO
and founder of WayBeyond.
“There were a couple of key points
that surprised us all, including the
question on whether respondents believe the CEA industry is susceptible
to excessive greenwashing. 70% said
‘yes.’ The fact that most growers believe misleading sustainability inforSee CHALLENGE
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University of Delaware Plant and soil sciences graduate student Emily Kennebeck is working on NASA-funded space crop production research to investigate how hydroponic leafy greens grow under different light wavelengths and superelevated carbon dioxide levels found in space conditions.
Photo courtesy University of Delaware

Hydroponic ...
Continued from Front Page

created sustainable food systems, a
new major where students learn to
grow healthy, nutritious food with a
minimized carbon and water footprint.
Whether the challenge is growing
local food all year round or feeding
people in need, a crucial piece of
sustainable urban food production is
hydroponic production systems, which
allow plants to grow in nutrient-rich
water without soil. With diminishing
arable land in urban areas, growers can
strategically place hydroponic systems
in underused buildings, rooftops and
brown fields.
Soon after the program launched,
PLSC hired Qingwu (William) Meng,
whose expertise in controlled-environment horticulture could serve as a
foundation for the incoming generation
of indoor farmers.
“Students learn about alternative
ways of growing food sustainably, especially in urban areas, to feed our increasing population,” said Meng. “Our
program trains students to become
professional growers, technicians or researchers in the hydroponic industry.”
Meng’s Delaware Indoor Ag Lab
(DIAL) works on soilless production
of specialty food crops, including leafy
greens, culinary herbs, microgreens
and fruiting crops. His research focuses on plant physiological responses in
controlled environments like indoor
vertical farms and greenhouses.

“This allows us to improve growth
and quality traits of indoor crops efficiently by optimizing variables like
light, temperature and nutrients,” explained Meng.
The luxury of growing plants indoors can boost crop yield, taste and
nutritional value while shortening production cycles. The appeal is evident
for many groups, including non-profits
feeding people with food insecurities,
local food devotees and even astronauts.
A student in UD’s plant and soil
sciences graduate program, Emily
Kennebeck is working on NASA-funded space crop production research with
Meng. The researchers are investigating how hydroponic leafy greens grow
under different light wavelengths and
superelevated carbon dioxide levels
found in space conditions. As a former
NASA intern, Kennebeck is passionate
about how we can grow food crops
efficiently to supplement astronauts’
dietary nutrition in long-duration
space missions. Her research uses
state-of-the-art plant growth chambers
in DIAL.
“My time spent interning at the
plant processing area at NASA’s Kennedy Space Center solidified my interest in furthering space crop production
and its relevance for use on Earth,” said
Kennebeck. “I was excited to learn I
could continue doing plant research
with space applications under Dr. Meng
at the University of Delaware.”
At the undergraduate level, students
learn to build hydroponic systems,
grow food crops, manage nutrient solutions and analyze economic viability in

Meng’s Hydroponic Food Production
course.
Comprised primarily of sustainable
food systems and plant science majors,
undergraduates get the ultimate handson education as they build, test and
maintain their own greenhouse hydroponic systems, collecting and analyzing
data as they grow and harvest crops.
They also learn to diagnose problems
like nutrient deficiencies during the
production cycle.
“Hydroponics is a big part of making our food systems more sustainable.
My favorite project was building the
nutrient-film-technique system because
it was a big, complicated system [where
a stream of water containing dissolved
nutrients is re-circulated],” said Ian
Kelly, UD Class of 2024 member and
sustainable food systems major. “We
had to work as a team, and there was
a lot of problem-solving involved in
putting it together.”
UD’s research and degree programs
captured the attention of VOLT Grow.
The lighting company donated dimmable LED lights, which increase energy
use efficiency to save on electricity
compared with current high-pressure
sodium lamps. These fixtures provide
Meng and his students with advanced
lighting capabilities for greenhouse
plant research.
“Horticulture research is vital in
creating sustainable crop production
and improving society’s well-being.
Controlled-environment horticulture
is at the forefront of this initiative, and
we are looking forward to seeing how
manipulating lighting with our LED
grow lights will contribute,” said Casey

Brynjolfsson of VOLT Grow. “We are
excited to help expand the University of
Delaware’s indoor horticulture research
opportunities.”
City of Newark residents can also
get a taste of the carefully grown produce. The popular Grain Craft Bar +
Kitchen is partnering with the College
of Agriculture of Natural Resources to
serve UD fruits and vegetables grown
in the greenhouses and on the UD Fresh
to You student-run farm.
“We are so excited to team up with
our UD alma mater to bring the freshest, locally grown ingredients directly
to the Newark community,” said Kiran
Wiker of Grain. “By choosing to support local, sustainable farming, we
leave less of a carbon footprint by decreasing transit times from farm to table and are able to offer healthier, more
nutritious and flavorful ingredients.”
The produce will be carried across
the street from CANR to UD’s Science,
Technology and Advanced Research
(STAR) Campus as Grain opens a new,
full-service restaurant on the ground
floor of the under-construction FinTech
Innovation Hub.
Also, across the street, Meng and
Honors undergraduate student Stefanie
Severin are working with the College
of Health Sciences to revitalize a hydroponic herb garden in The Tower on
STAR. Right next to the green wall,
the herb garden is now fully functional
with a wide array of culinary herbs to
be used in cooking demonstrations and
nutrition classes. The garden is a practical showcase of Meng’s research on
how different light colors can influence
plant growth and flavor.
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Bees deliver organic fungicide while pollinating flowers
MISSISSAUGA, Ontario — Technology company Bee Vectoring Technology announced it has created a natural fungicide powder that eliminates
mold on growing fruits.
The preventative measure is delivered by bees doing what they do best
— pollinating flowers.
They take it directly to the flower,
rather than spreading it all over the
plants and soil as a traditional spraying
system does.
This bee-based system has been
dubbed “natural precision agriculture”

by industry representatives.
The fungicide is dispensed through
the openings of the hives.
As bees leave the hive, they move
through the powder, picking up a thick
coating on their legs and wings.
When they land on a f lower to
collect pollen, the powder naturally
falls off.  
With bee populations all over the
world declining in number, lessening
environmental pollution is a necessity
for their survival.
As the bees deliver the fungicide,

they are reducing the need for chemicals.
Growers can rent or buy hives of
bees for a season or full-time, and
beekeepers monitor hive health and
the needed volumes of fungicide for
each crop.
The fungicide is available as a
single ingredient or a stackable mix
of powders, depending on what crop
is being protected.
“Spraying products onto crops is
inherently inefficient. Only a small
amount of what is sprayed on an acre

of farm lands on the crop flower,” says
Ashish Malik, CEO of BVT. “On the
other hand, bees only visit flowers,
and so all of what they are carrying
can be used to inoculate the crop with
a beneficial microbe to help it fight
diseases and pests.”
A number of innovations are focusing on ways to help improve the
resilience of hives.
These include a hive that mimics
the shape of a tree, and another made
from mycelium that helps repel deadly
mites.

Can electricity be used to reduce water hardness in hydroponics?
By CHRISTOPHER IMLER
(Editor’s note: Christopher Imler
is a horticulture and veterans liaison
Extension educator for Michigan
State Extension, Kalamazoo County,
Mich.)
Beginning hydroponic growers are
faced with large amounts of information when first getting started, which
can pose a significant barrier to entry.
One such product claim, which has
found its way to the Iowa Supreme
Court, involves a non-chemical process called electromagnetic water

Center ...
Continued from Front Page

leaders highlighted the opportunities
this center will afford to students from
across the region.
“I am proud that the CCIU provides
spaces like the Horticulture Center for
our students, which in turn creates
broader opportunities for them to be
successful not just during their high
school career, but in their future as well.
Now more than ever, creating an environment that promotes education of
the whole child is incredibly important
to ensure that our students achieve the
success we know they can,” said CCIU
Executive Director Dr. George F. Fiore.
Current Horticulture program student Owen Ziglar, spoke of the ways
that the CCIU’s Horticulture Center
is helping him and other students in
Chester County and beyond prepare
for future careers through hands-on
training and a full complement of support services.
“Over the last four years, I have seen
the program move from our old greenhouse into this new building,” Ziglar
said. “It has become a new home for me
and the other students in the program.
“I have always loved being outside
and this new center has helped me do
what I love and learn the skills I need
to be successful after I finish school,”
The ribbon-cutting ceremony was
followed by student-led tours of the
space designed by Breslin Architects.
In addition, guests learned about a
blossoming partnership between the

treatment. Proponents of EWT, primarily manufacturers of commercial
and consumer devices, assert that their
product helps buyers reduce rust and
water alkalinity in their plumbing.
This process works, allegedly, by
inducing an electromagnetic field using a device through which untreated
water passes.
The evidentiary basis for these
types of products was debunked in
1989 via a court case brought via the
Iowa Consumer Fraud Act of 1965
assisted by an Iowa State University
distinguished professor emeritus,
Douglas Finnemore. Finnemore’s exCCIU Learning Center Horticulture
program and the Chester County Food
Bank.
As part of the program, the students
donate fresh vegetables produced in
the greenhouses to the Chester County
Food Bank.
“Our students have been utilizing
our greenhouses to produce food to
gain important career skills and help
give back to their community,” said
CCIU Assistant Executive Director Dr.
Steve Gerhard. “So far, our students
have harvested over 30 pounds of lettuce from these new greenhouses, all of
which have been donated to the Chester
County Food Bank.
“We hope to continue to grow this
partnership as part of our mission to
help every student reach their full
potential and contribute positively to
our society.”
Since 2013, the CCIU Learning
Center has promoted a safe, individualized and supportive learning
environment for students who possess
unique and diverse needs to support
their sustained growth as contributing
members of society.
As a program option, students in
the Horticulture program receive instruction in plant identification, flower
arranging, basic greenhouse operation,
garden maintenance and marketing
for both retail and wholesale business
operations.
Additionally, students in this program receive instruction and hands-on
training in growing and maintaining
trees and shrubs, annual flowers, and
vegetable plants.
Students also gain experience in
landscape design and construction.

pertise in superconductivity and magnetism provided key testimony, which
resulted in successful litigation against
a manufacturer of EWT devices.  
In a paraphrase of his testimony,
Finnemore maintained that “[the
device] was incapable of producing
enough energy to cause chemical
changes in water by either preventing
the bonding of certain elements or
affecting the crystallization process.”
Ultimately, the manufacturers of
the device in question contended that
their product claims were not “based
on any scientific information” but
rather the inventor’s “personal opin-

ions and speculation.”
Despite the Iowa Supreme Court’s
findings and summary judgment
against this manufacturer of EWT
devices, in 2021, there are still a
surprising number of similar devices
available for consumer purchase.
It is unclear what, if any, pending
litigation is proceeding related to these
devices.
In absence of policy to prevent the
exploitation of hydroponic growers,
it is essential to further educate and
improve the ability of the public to discern fact from fiction where extraordinary scientific claims are concerned.

Gypsum Products
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Information curation: Controlling the vast deluge

It never stops.
The torrent of industry news,
plant introductions, and product
releases is never-ending.
Our e-mail inboxes and mailboxes are overflowing with more
incoming data than one person can
possibly handle in a normal work
day.
As green business marketers, we
likely add to that vast deluge by constantly sending out our own e-mail
promotions, social media blasts and
paper mailings.

GREEN
MARKETING
By KATHY JENTZ
Then, we wonder why no one is
opening, reading and responding to

them. Is it really any big mystery
why they don’t?
Like you, they are overwhelmed
with all the thousands of messages
coming at them each day and are
able to digest only a few that manage
to grab their attention and yours is
not making it through the screening
funnel.
Some people are crying “enough”
and burying their heads in the sand.
They are deleting their social media accounts and closing up e-mail
addresses.

They are going on an information diet, which is all well and good,
for now, but like most food diets,
they are not sustainable.
Eventually, you have to join the
real world and adjust your habits
accordingly or all that weight/information you originally shed will just
coming roaring back onto you.
How can we adjust our information consumption habits?

Spinosad (Conserve), and insect
growth regulators (Pedestal, etc.).
These products still need to be
rotated to prevent pest (thrips) resistance, and still should be applied
according to scouting information
and economic thresholds.
If you have a pesticide compatibility question, check with your
supplier. Keep researching and get
information on the compatibility of
the pest control products that you
are/want to use.
Some online databases and charts
are available from Koppert, Biobest
(see: Side Effects); BioWorks; Syngenta (see: Bioline compatibility
chart), and BASF.
Biobest has a free app accessible
via your smartphone or computer.
Good luck!

have restricted university Extension
site travel (as well as field research
to some degree).
Using current technology, a phone
call, texting/emailing photos, doing
a zoom session, or other pre-scheduled appointment to discuss your
problem is a definite opportunity
for you. (And scheduling this during
the off-season will typically render
a more rapid response from them/ is
easier to connect).
Yet, despite limitations, most
Extension county agents, regional
agents, and state specialists do indeed do site visits.
I’d suggest that you contact your
local county Extension agent via
email, explaining your site situation
as clearly as possible. Send e-mail
photos and lab reports, as well. The
agent may refer you to a specialist or
vice versa, so be patient.
There also may be a hierarchy to
follow at the outset.
If it seems like you ask your
regional/state specialist a lot to “Stop
by when you’re in the area,” keep in
mind that that line may sound like,
“Let’s get together soon”.
It’s way too vague. It’s a filler
phrase that leaves them in the dark
as to if/when/where you really want
to meet at some point in the future,
and they may be too busy to “just
stop by.”
My best advice? Buy them lunch.
Everyone needs to eat lunch.
Call, e-mail or text them and invite them to a nearby restaurant and
pay for their lunch.
You will have a top notch, top of
his/her game specialist to interrogate
for an hour (or more) — to explain
your issues, show photos, discuss
management, hear about alternatives
and new research, and possibly make
a long term friend. It’s a win-win
situation.
If a site visit sounds promising,
consider the following: Provide mileage reimbursement (if allowed).
And please be respectful of the
amount of travel distance and time
involved (providing an overnight
room and/or meal is thoughtful).
Alternatively, in some states an
out-of-state university specialist can
be brought in as a paid consultant

See JENTZ
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Can spraying for thrips affect other plants?

(Editor’s note: Deborah Smith
Fiola operates Landscape IPM Enterprises in Frederick, Md.)
Q. After watching and researching the pros and cons, I’ve decided
to give a try to the Orius biocontrol
method in my greenhouse. I’m prepping now for a spring order/delivery.
My question is that I still grow other
plants that don’t have a thrips problem. Can I still continue to spray
these plants, while avoiding insecticides on my main crop? Thanks P.T,
Eastern Shore)
A. Well done! Orius species, also
known as either the insidious flower
bug/minute pirate bug, are aggressive predators of western flower
thrips.
Both adults and nymphs quickly
and effectively attack and kill all
mobile stages of thrips, including
adult thrips.
They are used in greenhouse
production systems worldwide as
a generalist predator, since they
consume spider mites, insect eggs,
aphids, whiteflies, scale insects, and
small caterpillars as well as thrips.
Orius also feeds on pollen if prey
is running low..
Starting with a clean, freshly sanitized greenhouse is important. Then
and there you must stop all sprays of
traditional insecticide three to four
months prior to releasing Orius.
Orius can be killed by both foliar
applications as well as soil applica-

HORTICULTURAL
Q&A
By DEBORAH SMITH FIOLA
tions (of systemic products, since
Orius is a sucking insect).
Many pesticides have a long
residual effect and can kill your beneficial predators for weeks to months
after greenhouse application.
It goes without saying that it will
also be important to know what
incoming cuttings have been treated
with. This is not to say that absolutely no pesticides can be used.
Before releasing Orius (“transition
period”) you may use products with
short residuals (less than two-week
residual).
These transition period pesticides may include abamectin (Avid),
imidacloprid (Marathon, Tristar),
dinotefuran (Safari) and pyriproxyfen (Sanmite).
Other products may be compatible with biocontrols and have short
residual, such as bifenazate (Floramite) and pymetrozine (Endeavor).
Orius and other biocontrol systems
often use microbial insecticides,
such as Bacillus thuringiensis, as
well as “soft” biorational products
such as insecticidal soap, oil,

Missed Open
Enrollment?
Not a problem!
FarmBureauHealthCare.com enables
members to ﬁnd healthcare coverage with
WOW customer service and REAL savings,
365 days a year!

Open the camera on your phone and
point it at the QR Code to the left. Then,
tap the corresponding link to visit our
website and schedule a call!

An exclusive member beneﬁt provided
by Maryland Farm Bureau
Visit HTTPS://FARMBUREAUHEALTHCARE.COM today!

Q. I am a relatively new nurseryman; I purchased an existing
nursery. The trees and shrubs all
have various issues. I sent some
samples to the lab in but they came
back “Inconclusive.” My question
is this: Can I get a university guy to
come to my sites to look at the problems? I live around 2 1/2 hours from
the main campus, however. My local
Extension agent is a vegetable guy,
so I’d rather have the main professor come (with expertise in my area),
even if I had to pay him. ( T. W., state
withheld).
A. Yes, this is absolutely a way
to go and a great option! Each state
has its own hierarchy of Cooperative
Extension faculty and staff.
Some of them are generalists,
some are specialists, but all are experts in their area and are excellent
diagnosticians.
All have job descriptions to
provide research-based, non-biased
information to the commercial ag
industry, which includes you as a
commercial nurserymen.
These university experts also all
know who the other research players
are in both your state and nearby
states — and how to reach them.
As government employees and
university faculty members, Extension folks cannot be paid for their
advice.
However, tightening budgets,
decreased mileage reimbursements,
and increased job responsibilities

See FIOLA
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Schools ...
Continued from Page 3

students the opportunity to learn how
to cultivate crops differently from
traditional farming techniques.
Hydroponics is a popular method
of growing produce without soil or
natural light — instead using water, a

Robot ...
Continued from Page 2

with high-resolution cameras and
sensors and will work day and night
recording information on crop physiological characteristics and growing
environments,” Wang said.
Keris added he also sells potatoes
to Oliver Gubenko at Harvest Drop in
the Windsor-based business of supplying farm fresh produce to Garden
State restaurants.
“For now we make fries at local
farmers’ markets and festivals. We’ll
be looking to do more events next
year.”
Autonomous movement
“They will have a mobile base
and be able to move around the room
autonomously using moder n advanced control and artificial intelligence-based navigation techniques.
The cameras will continuously take
images of the crops every certain

Cover Crops ...
Continued from Front Page

Cover crops in vineyards are increasingly relevant, contends another
member of the wine and grape team in
the College of Agricultural Sciences,
Michela Centinari, associate professor
of viticulture.
She pointed out that excessive precipitation events have greatly increased
in frequency and severity in some
grape-growing regions, including the
U.S. Northeast, due to climate change.
“These heavy downpours result in
myriad problems in vineyards, including erosion and soil runoff, nutrient
leaching, excessive vine vegetative
growth, and diseased fruit,” she said.
“The negative impacts of excessive
precipitation events on vineyards are
made worse by the maintenance of bare
soil under the vines.”
Centinari co-authored a study to
determine whether vegetation growing
under and around vines could solve
these problems, and it turns out it can.
In findings recently published in Frontiers of Plant Science, Centinari and
Justine Vanden Heuvel, a plant scientist
at Cornell University, demonstrated
that either natural or seeded “under-vine vegetation” can help mitigate

7

nutrient solution and LED grow lights.
Ideal for small spaces, the systems
can be used year-round and are an
easy, efficient way to grow produce
without requiring much maintenance
and upkeep like a traditional garden.
Dawn Lipscomb, a nature education teacher at Thomas Jefferson
Elementary School, accepted one of
the hydroponic systems and is looking
forward to the new project.
“The students will get to see the en-

tire growing process — from seed to
harvest — in a controlled environment
throughout the year and have hands-on
experiences,” Lipscomb said. “It was
such an honor to be entrusted with
the system, and even though I have
not directly worked with hydroponics
yet, I am excited that the students and
I will learn together.
“Thank you to Virginia Agriculture in the Classroom and the Louisa
County Rotary Club for their efforts

to get this project into the hands of
our future.”
Along with donations like this, Virginia AITC works to connect children
with agriculture and farming by providing educators with materials and
resources to use with their students.
The program’s website, Facebook
page and YouTube channel contain
free, curriculum-focused lesson plans,
activities, demonstrations and even
virtual farm tours

period while the sensors will measure
humidity, temperature, and other
changes in the environment.
“They will have the capability to
collect data on the way plants are
growing, as well as valuable information like chlorophyll content, flowering time, harvest time, fresh biomass,
the rate of CO2 entering and H20
exiting the leaves, and leaf health.”
Chengdao Li, one of the world’s
top researchers on crop genetics, has
oversight of the Murdoch glasshouse
precinct and also wants the research
project to compare growth rates
between the ClearVue glasshouse
and a standard glasshouse that sits
alongside.
“This solar glasshouse facility is
a world first. Everything is new and
there’s a lot we don’t know about the
impact of plant growth in this facility,”
Li said.
“Anecdotally, we can see that,
compared to a standard glasshouse,
some crops are growing faster in the
ClearVue glasshouse and others are
growing slower.,” Li said. “We need to

understand why, get the data, and then
in the future, we might be able to build
bespoke solar glasshouses that provide
absolutely optimal growing conditions
for different crops.”
Research Associate Hao Luo said
as part of the research project, the
ClearVue and standard glasshouses
would be set up identically and monitored for six months.
Collaboration
“The bench position and rotation of
benches, the amount of soil, water, and
fertilizer used, and the temperature
will be exactly the same,” he said.
“The robots will be doing exactly the
same work at exactly the same time.”
Dr. Wang said the project was an
example of a collaboration between
two Murdoch research institutes –
Harry Butler and Food Futures.
“Once we observe the differences
between the solar and standard glasshouses, we can optimize our robot
system and maximize productivity in
the solar-powered glasshouse,” Wang

said. “We would like to implement our
theoretical research into practice areas, and this is a very promising area.
“We also believe the technique
could be further extended to many
other industries, including real-time
livestock monitoring, bushfire monitoring, mining inspection, and autonomous agriculture.”
Dr. Wang’s research is one of 21
projects funded through the Research
& Innovation Seed Grants for Murdoch early to mid-career researchers,
with a total of $302,000 allocated.
Announcing the grants, Acting
Deputy Vice-Chancellor Research
& Innovation Professor Peter Davies
said the standard of application was
very high.
“All the successful applicants put
forward projects that we felt could
develop into full-blown research programs over time — they just needed a
kickstart, and that’s what this funding
program is looking to provide,” he
said.

many of the problems associated with
excessive precipitation.
The cost of seeding and mowing
under-vine vegetation — or cover
crops — can be far greater than applying herbicides, Kelley noted, but she
suspected that many consumers are
willing to pay more for a wine they
know is produced more sustainably.
To find out, she conducted a study to
characterize several wine consumer
groups that were “likely” to sample —
taste before purchasing — wine from
vineyards using cover crops.
Kelley and colleagues recently
reported in International Journal of
Wine Business Research that 72% of
956 wine consumers from the mid-Atlantic region surveyed were willing to
pay $18.99 for a 750-ml bottle of wine,
which included a $1 surcharge to cover
associated sustainable production costs,
including cover crops. Additionally,
of that group, 26 percent — 195 wine
consumers — indicated that they would
be willing to pay $20.99 for that same
bottle of wine.
“Our results should motivate grape
growers in Pennsylvania and beyond to
consider implementing this marketing
sustainability strategy to align their
brand with environmentally friendly
practices,” Kelley said. “Growers often
need to be convinced that consumers
are willing to pay for tactics like using
cover crops in vineyards.”

Be sure to ‘like’
The Delmarva Farmer on Facebook!

Work Smarter Not Harder
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Host, resident bacteria join forces to control roots’ fungi
COLOGNE, Germany — In nature,
the roots of healthy plants are colonized
by complex microbial communities of
bacteria and filamentous eukaryotes
(i.e., fungi and oomycetes), the composition of which profoundly influences
plant health.
Maintaining a microbial equilibrium in their roots is very important for
plants to remain healthy, however, the
means by which this is achieved by
plants is still largely unknown.

Challenge ...
Continued from Page 3

mation is being shared is of concern
and I’d say not entirely without merit,
although this is not just an issue for
CEA, but for agriculture as a whole.
Further research would be required to
confirm the accuracy of their beliefs.”
According to S2G Ventures, global
investment in CEA was $2 billion in
2020 supporting advanced technology
for new and existing farm operations.
This shows the fast pace at which the
industry is moving.
“From the Census, 72 percent of
respondents expect an improvement
in net margin in the next year, and 81
percentplan to increase their produc-

   

Now, in a new study published
in PNAS, Stéphane Hacquard and
his colleagues from the Department
of Plant-Microbe Interactions at the
MPIPZ in Cologne, Germany, shed
light on the host and microbial factors
that are required to maintain a beneficial relationship between plant roots
and their diverse microbial partners.
To tackle this research question, the
first author of the study Katarzyna W.
Wolinska used a complex microbial

community comprising 183 bacteria
(B), 25 fungi (F), and 6 oomycetes
(O) that were isolated from roots of
healthy Arabidopsis thaliana(Thale
Cress) plants.
She observed that this complex
BFO community was beneficial for
plant growth compared to sterile control plants grown in the absence of
microbes.
The authors then hypothesized that
inactivation of specific components of

the plant innate immune system — the
system responsible for tackling pathogen infection — would result in an
altered microbial equilibrium in roots,
thereby affecting plant health.
Consistent with this hypothesis, the
beneficial BFO community was no longer beneficial in several of the immunocompromised mutant plants. In particu-

tion area in the next year. This is a
positive for everyone involved in the
sector,” says Keiller.
What has been missing from a
lot of the excitement, however, is a
deeper analysis of the sector’s natural
resource use and overall sustainability
outcomes, said Henry Gordon-Smith,
founder and CEO of Agritecture.
According to Gordon-Smith, the lack
of transparency is a risk for the whole
industry.
“In my 10 years in this sector,
the evolution has been phenomenal,
but the transparency and discussion
around sustainability hasn’t advanced
further than the usual commentary,”
Gordon-Smith said. “As industry
consultants, we’ve observed many
instances of land and water savings,
beneficial labor conditions, and increased product freshness — among

other positive outcomes — when
you compare CEA production with
traditional field-grown produce, but
we’ve also seen instances of individual
operations relying on external case
studies to make sweeping sustainability claims, rather than measuring their
own data.”
“The Census showed us that there
is still room for improvement when it
comes to tracking and sharing these
metrics. What we need to see more
of is accountability. If you’re doing
great things — prove it. Tell your story with facts and data to back it up,”
Gordon-Smith said. “Transparency
is exactly what consumers want when
it comes to the food they buy, and
we want to be telling those positive,
evidence-based stories that exist out
there.
“Simply applying general industry

claims to any one individual operation
is likely what’s leading so many in the
sector to feel that there is excessive
greenwashing.”
This year, 60 percent of respondents were company founders and/
or CEOs. The annual census of CEA
operators is one of the few global measurements of industry players.
“In many ways, the findings this
year on sustainability raise more questions than answers and should bring to
light opportunities for new research
initiatives,” Gordon-Smith said. “Our
two companies, Agritecture and WayBeyond, will continue to seek ways to
get more progress from our amazing
community of CEA growers around
the world.”
The complete report can be downloaded at https://www.waybeyond.io/
census.

See BACTERIA
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MAKE PLANS TO ATTEND

   

Maryland Nursery, Landscape, and Greenhouse Association and the University of Maryland Extension present
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Pathogen evades immune system by targeting microbiome
COLOGNE, Germany — A team
of biologists has identified that the
pathogenic fungus Verticillium dahliae, responsible for wilt disease in many
crops, secretes an ‘effector’ molecule to
target the microbiome of plants to promote infection. The research was performed by the team of Alexander von
Humboldt Professor Dr Bart Thomma
at the University of Cologne within the
framework of the Cluster of Excellence
on Plant Sciences in collaboration with
the team of Dr Michael Seidl at the
Theoretical Biology & Bioinformatics
group of Utrecht University in the
Netherlands.

Bacteria ...
Continued from Page 8

lar, inactivation of two plant host genes
involved in tryptophan-derived specialized antimicrobials was sufficient
to turn the beneficial BFO community
into a detrimental community that negatively affected plant performance. The
scientists then examined the presence
of abnormal microbial signatures in the
roots of these immunocompromised
plants and found that the major factor
that could explain growth differences
across plants was the fungal load in
their roots. This observation led to the

Fungus ...
Continued from Page 2

trate on the biomechanical structure of
the tendrils, or rhizomorphs.
The rhizomorphs have an outer
melanized layer that protects the tendrils from chemicals and mechanical
forces. “This outer layer is pretty
tough,” says Naleway. “It’s kind of like
a tough plastic. For the natural world, it

Fiola ...
Continued from Page 6

(on their own time). You could also
hire a private consultant.
(Disclaimer: The information
presented in this column serve as
guidelines only, and may contain
cultural and pesticide recommendations that are subject to change at
any time. Any pesticides mentioned
are recommended only if they are
registered with the Environmental
Protection Agency and the state
Department of Agriculture. It is the
pesticide applicator’s responsibility
by law to read and follow all label
directions for the specific product
being used. Due to constantly changing labels and product registrations,
if any information herein disagrees
with the label, the recommendations
must be disregarded. If a registra-

The study ‘An ancient antimicrobial protein co-opted by a fungal plant
pathogen for in planta mycobiome
manipulation’ has appeared in the Proceedings of the National Academy of
Sciences.
Scientists increasingly recognize
that an organism’s microbiome — the
totality of bacteria and other microbes
living in and on it — is an important
component of its health.
For humans as well as other animals, particular microbes inhabiting
the gut and the skin have beneficial
effects. This is similarly true for plants.
Moreover, it has been established that

plants can ‘recruit’ beneficial microbes
from their environment, for instance
from the soil surrounding the roots, to
help them withstand disease.
At the UoC, together with Dr Nick
Snelders lead author of the study Dr
Thomma hypothesized that if plants
can do this, perhaps some pathogens
have ‘learned’ to perturb this ‘cry for
help’ and disturb the plant’s microbiome in order to promote invasion.
Thus, in addition to the direct suppression of the plant host’s immune responses, these pathogens can suppress
immunity indirectly by affecting the
plant’s healthy microbiome.

Verticillium dahliae is a well-known
pathogen of many plants, including
greenhouse crops like tomatoes and
lettuce, but also olive trees, ornamental
trees and flowers, cotton, potatoes, and
others. The current study shows that the
fungus secretes the antimicrobial protein VdAMP3 in order to manipulate
the plant’s microbiome as an effector.
Generally, effector molecules target
components of the host immune system, leading to immune suppression.
The authors have now shown that

conclusion that the fungal burden observed in the plant roots, in the absence
of an intact immune system, was likely
the primary cause explaining the shift
from a healthy to an unhealthy state.
To further explore whether the
presence of fungi in the plant root
microbial community was indeed the
direct cause of disease observed in the
plants, K.W. Wolinska used the B, F,
and O communities separately or in
various combinations (BO, FO, BF,
BFO) and observed that the presence
of the fungi was indeed necessary to
induce the unhealthy state of the plants.
These results indicate that the production of specialized anti-fungal
molecules from the host plant during
tryptophan metabolism is key to main-

tain a healthy fungal equilibrium in
plant roots.
Interestingly, these anti-fungal molecules appeared to be insufficient in
fully protecting plants from fungi in the
absence of bacteria, even in the presence of a fully intact immune system.
According to the head of the study,
Stéphane Hacquard, “Our results illustrate how host- and bacterium-encoded
functions act in concert to maintain
fungi in check in Arabidopsis roots,
thereby promoting plant health and
maintaining growth-promoting activities of multi-kingdom microbial
communities.
“The observation that the protective
activity of the bacterial community is
as important as the host innate immune

branch involving tryptophan-derived
specialized metabolites for controlling
fungi is remarkable. It indicates that the
plant immune system is insufficient to
fully protect plants from fungal burden,
and that bacterial partners residing in
roots provide an additional layer of
protection, which is needed for plant
survival.”
These findings have important applications for promoting plant health
and turning potentially harmful fungi
into beneficial isolates.
By applying the knowledge gained
in this study it would now be conceivable to design mixed bacterial-fungal
synthetic communities that are expected to provide great fitness benefits
to the host.

is quite strong.”
They learned that the outer layer of
the rhizomorphs is less porous near the
surface yet more porous in the inner
layer so they can still soak in water
and nutrients.
Researchers also learned they contain calcium, which can protect itself
from the acidic attacks of insects and
chemical compounds.
Naleway hopes that farmers, forestry officials and pest control developers
armed with this new knowledge can
come up with a more effective method
for containing this resilient fungus.
tion is changed or cancelled, any
products mentioned are no longer
recommended. Before you apply any
pesticide, fungicide, or herbicide,
check with your state or county Extension agent for the latest information. The USER is responsible for
using products that are registered
for use on specific crops in their own
state, and for using products according to label directions. If any information presented in this column is
inconsistent with the product label,
follow the label instructions. Always
consult the product label for rates
and crops listed. The use of brand
names and any mention or listing of
commercial products or services in
this column does not imply endorsement by Landscape IPM Enterprises,
and absence of a labeled product
does not imply ineffectiveness nor
discrimination again0st similar
products or services not mentioned.
Landscape IPM Enterprises assumes
no liability from the use of these
recommendations.)

See PATHOGEN
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Herbicide capsules stemming tide of invasive weeds
QUEENSLAND, Australia — An
innovative herbicide delivery system
could revolutionize the way agricultural and environmental managers
battle invasive weeds.
The ingenious method uses herbicide-filled capsules drilled into the
stems of invasive woody weeds and
is safer, cleaner and as effective as
herbicide sprays.
PhD candidate Amelia Limbongan
from The University of Queensland’s
School of Agriculture and Food Sciences said the method was highly effective against a wide variety of weed

species, which pose a major threat to
farming and grazing systems.
“Woody weeds such as Mimosa
bush stifle pasture growth, impede
mustering and cause physical and
financial damage to animals and property,” Limbongan said.
“This method of weed control is
practical, portable and far more convenient than other methods and we’ve
already seen several professional
operators and councils adopting the
approach.”
The portability and convenience
of the system, coupled with its prov-

en efficacy and safety, meant the
encapsulated herbicide could be used
in a variety of settings and locations
worldwide.
“This method uses 30 percent less
herbicide to kill weeds, and is just
as effective as more labor-intensive
approaches, which will save valuable
time and money for farmers and foresters,” Limbongan said.
“It could also lead to better management of weeds in agricultural and
environmental systems across the
globe, while also protecting workers
by practically eliminating their expo-

Do you receive our weekly
E-blast?
All we need is your e-mail address and we can
get you signed up!
The top four stories are featured
each week a few days before the
newspaper hits your mailbox!

Call our office at 800-634-5021
for more information!

sure to harmful herbicides.
“There is a great market for this
technology in countries where invasive weeds are a problem and where
forestry is an industry, which would
be almost every country.”
Professor Victor Galea said the
process used a mechanical applicator
called the InJecta, that quickly drilled
a hole in the stem of the woody weed,
implanting a dissolvable capsule containing the dry herbicide and sealing
the capsule into the stem with a wooden plug, bypassing the need to spray
over large areas of land.

Pathogen ...
Continued from Page 9

these targets extend to inhabitants of
the host’s microbiome: during host
colonization, the VdAMP3 molecule
suppresses beneficial organisms in the
microbiome of the plant, leading to
microbiome disturbance or ‘dysbiosis’,
so that the fungus can complete its life
cycle and produce progeny that can
spread and start new infections.
‘In terms of evolution, the molecule
that is secreted is very old. Homologs
also occur in organisms that are not
pathogenic on plants,’ said Thomma.
‘It looks like Verticillium “used” the
molecule to “exploit” it during the process of disease development on the host.
Interestingly, the molecule does not act
like a broad-spectrum antibiotic that
targets any microbe, but specifically
against “competitor” fungi that have
abilities to hinder Verticillium.’
Initially, the researchers wanted
to find out whether Verticilium had
‘effectors’ in its arsenal that have antimicrobial activity. Different candidates
were then tested for their ability to
inhibit the growth of test microbes in
the laboratory. VdAMP3 was one of
these potential candidates. Follow-up
experiments then showed that without
the ‘effector’, other fungi — antagonists — could thrive and suppress the
formation of Verticillium reproduction
structures. VdAMP3 is mainly active
in later stages of disease development,
when Verticillium needs to produce
these new reproduction structures to
start infections of new hosts. However,
this is not the first such molecule the
scientists have identified:
A year ago, they found a molecule
that does not act against competing fungi, like VdAMP3, but against bacterial
competitors.
‘Together, these findings demonstrate that pathogens use various molecules at various stages of the disease
process to manipulate the healthy
microbiome of a host to cause disease.
This shows that it is important to look
beyond the “binary interaction” between a pathogen and a host if we want
to understand disease. Rather, we must
take the entire microbiome of the host
into account as well, looking at the
host as a “holobiont” -- the ecological
unit formed by the host and all the organisms living in and on it,’ Thomma
added.
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Jentz ...
Continued from Page 6

• Pick a few trusted industry
sources and have them funnel the
information for you. This publication
you are reading right now is one of
those.
Reputable industry news sources
can filter and curate the information
flow to you.
When an issue needs addressing,
such as local legislation that impacts
agricultural or horticultural business,
they will be the first to let you know
and break it down in easy-to-understand factual bites.
• Limit your consumption to
“meal times.” Instead of snacking
between meals or grazing all day
long, dip into your e-mail box and
social media just a few times a day
and for a set time period.
For instance, scroll through your
inbox after breakfast to look for anything urgent that needs addressing,
then at lunchtime read industry news
and releases, finally at the end of the
work day set aside time to catch up
on any correspondence.
• Stop unreliable or nonproductive
messages from reaching you in the
first place. Unsubscribe from any
e-mail lists that no longer serve you.
Block e-mails and social media
from accounts that are distracting
and/or nonfactual.
• Set up a “read later” file in your
e-mail browser and put longer stories
and newsletters in there to catch
up on when you are between tasks,
waiting on hold, or kept in by bad
weather.
• Don’t needlessly add to the
deluge. Before you forward anything
to a group, think if that is actually
necessary — or is it better to just
reply to one or two folks on that list.
Consider, if you are already doing
all of this work of filtering incoming
data, being an information curator
yourself.
Perhaps in your weekly e-mail
newsletter you can list a few industry
news links with short summaries to
assist your customers in their businesses.
You can do the same thing on
your social media by sharing high
quality items of particular note and
interest.
The feast of information we have
available to all of us in the 21st Century is a blessing and a curse.
Learning to navigate and curate
that menu of offerings today will
help set you and your business up for
future success.
(Editor’s note: Kathy Jentz is
the editor/publisher of Washington
Gardener Magazine, the publication
for Mid-Atlantic home gardeners.
She can be reached at KathyJentz@
gmail.com.)
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