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Quality and Efficiency
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are making it easier for you to manage your water use.
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Greens Production Goes High-Tech
Learn how one grower is making two new
automatic growing systems for lettuce work for them.

t can be easy to be deterred
by the price tag that comes
with investments in
technology, especially at a
time when margins are tighter
than ever. However, before you
nix that next major purchase,
consider the short- and long-term
benefits that will likely be around
Brian Sparks
the corner.
Once you add a new boom system, spacing robot, or
environmental monitor, you’re likely to notice a quick
improvement in labor efficiency. A process that used to
take several of your workers to perform might now only
take a couple of them. At the same time, you might find
your energy bills dropping. Also, pay close attention to
your plants. Maybe the growing time speeds up, or those
blooms will start to look a bit larger and more colorful.
Now think ahead even more. The employees you had
been using in one area may now be doing a better, more
effective job working elsewhere, and they may even start
talking about how happy they are in their new role. You
might find your business being recognized for its efforts
to become more sustainable within the community. At
the end of the year, you will hopefully notice an uptick in
profits as a result of all this.
Now ask yourself if the investment was worth it.
You will find several examples throughout this issue
of growers who weighed their options carefully and
felt comfortable taking the next step. Many of them
had a role in last month’s AmericanHort Production
Technology Conference, whether it was through hosting
visitors on a tour, or sharing their story with their peers.
Others simply saw an untapped niche in the market
and decided they needed to improve their production
efficiency to capitalize on it.
Do you have a similar story? What recent investments in
technology have you made, and what was the experience
like? Share your story by emailing me at bdsparks@
meistermedia.com.
Cheers to a successful 2018!
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Knowing the amount of water in your soil can help
you manage irrigation better and realize a
stronger bottom line.

HOW IT WORKS
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Check out these new and updated products and
equipment hitting the market.
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Climate Screens Offer Both
Form and Functional Benefits

Evaluating Robotic Transplanters
for Plant Cuttings

The new line of Deco Harmony screens creates better
growing conditions for plants on display at retail.

Here’s some factors to consider before making a
decision to invest in transplant robots.

GreenhouseGrower.com
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AUTOMATE!
TECH TOUR

Tour Highlights
Technology in Action
Learn how three Texas-based companies — a grower,
a nursery, and a supplier — are improving efficiency
along the entire supply chain.
by BRIAN D. SPARKS
Editor | bdsparks@meistermedia.com

A

mericanHort’s Production Technology
Conference in Dallas, TX, kicked off
on Monday, Oct. 10, with a tour of
three local production facilities.
• HortAmericas Greenhouse. The
HortAmericas Greenhouse is engaged in active
research and demonstration of what it takes to
economically grow leafy greens and herbs. On
display were five different production system
trials, including capillary mat systems, deepwater culture floating raft systems, nutrient-film
technique (NFT) systems, hydroponic tower
systems, and grow racks.
• Southwest Wholesale Nursery. Southwest
Nursery has evolved over its 77-year history. It
first began as a retail facility and transitioned into
being wholesale-only as its expertise and renown
in growing grew.
Self-sufficiency and innovation have been
mainstays in this company that employs
about 100 people. Tour attendees learned
about Southwest’s mobile app, which is used
to connect with customers on availability,
orders, shipments, and pick-ups and the use of
technology to limit plant handling and improve
overall plant health. They also learned about
shipping techniques that involve a cutting-edge
Continued on page 6

At HortAmericas’ Demo Greenhouse, Special Projects Manager Tyler
Baras demonstrates transplanting microgreens in an NFT system.
All photos by Brian Sparks

HortAmericas
is trialing a deep
water culture
system for basil
production using
floating rafts.
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This vertical hydroponic tower also
makes for an eye-catching display of
greens production in grocery stores.

HortAmericas is also trialing production using dissolved oxygen, which can help plants produce longer roots.

Southwest Wholesale Nursery sells virtually all of its
plants directly off carts, and often turns 150 racks of
color perennials each week.

How Growers Are Using Technology to Solve Problems
One of the themes of AmericanHort’s Production Technology Conference was how growers can apply technology to
various parts of their operation to address the critical issues facing them. Whether it was a grower providing an example for his or her peers, or a supplier highlighting a potential solution, here are five examples of this.

1How Tech Reduces Labor at Metrolina Greenhouses


— Mark Yelanich, Director of Research at
Metrolina, presented several case studies demonstrating how the company has invested in technology
across all areas of its operation, including transplanters, spacing robots, sticking machines, cranes, boom
sprayers, and more.

2 Boom Technology at Foertmeyer & Sons


— Matt Foertmeyer showed how the company is connecting
its booms with on-the-ground sensors for more precise irrigation management (to learn more about this,
turn to page 16 or go to goo.gl/UsgzNV).

3 Magnolia Gardens Gets Diverse


— Magnolia’s Neil Marek covered the low- and high-tech technology
his company is using, such as a skateboard to move trays, robots, daily metrics tracking, and drones (used
for structure inspections, to find areas where heat is escaping, and to make marketing videos). Magnolia
is also conducting some interesting research in its on-site tissue culture lab with liquid media in large vessels for growing.

4 Better Inventory Management at Calloway Nursery


— Rebecca Weller, Annual/Perennial buyer for
Calloway’s, shared the computer and software systems she uses for sales forecasting and inventory replenishment. She walked attendees through the process step-by-step, showing them how she uses these tools
to analyze data, plan ahead, and track every dollar and potted plant in Calloway’s inventory.

5 Back to Labor, This Time at Hoffman Nursery


— Dave Hoffman, Project Manager at Hoffman
Nursery, shared how the operation solved its labor dilemma and increased profits by leveraging technology and automation. He also covered the nursery’s experience with lean flow practices and what it did to
eliminate production bottlenecks.

GreenhouseGrower.com/Technology
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Continued from page 5

racking system for quicker turnarounds and to
facilitate on-time deliveries.
• Seville Farms. Conference attendees visited
one of Seville Farms’ 11 production locations. This
location, according to Seville’s Mark Clemmons,
features 1 million square feet and supplies several
Lowe’s Home Improvement locations. A Greenhouse
Grower Top 100 Grower that specializes in annuals,
perennials, and ground-covers and supplies both
box stores and independent retailers, Seville prides
itself on implementation of lean-flow practices.
Highlights from this visit included lean flow in
action; Seville’s production line from planting to
irrigation to shipping; and a close look at Integrated
Botanics, an on-site young plant supplier that sells
exclusively to Seville.

Southwest worked with a local welder to build homemade racks and carts for displays and sales. Its goal is to have
as little hand contact with the plants as possible.

Seville uses a lean-flow system to maintain the highest
worker efficiency possible. “It’s not mechanization
that helps you with production, it’s how you use the
machine,” says grower Mark Clemmons.

An Axeon
nanofiltration system
at Seville Farms
uses pressure to
separate soluble ions
from water through
a semi-permeable
membrane.

Seville greenhouses are irrigated using a combination of
overhead and drip.

Integrated Botanics is an on-site, independent young plant supplier that
sells exclusively to Seville Farms. Young seedlings must be irrigated quickly.
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Plants ready for retail in this marketing display area at Seville Farms can be tracked by cost per
unit, so the company knows the time and number of people involved in production.

Save Water, Labor & Money
with WaterPulse™ Capillary
Watering Mats
Benefits
• Labor savings
• Shorter crop times
• Reduced fertilizer
and pesticide use
• Increased yield
• Water savings of
up to 70%
• Increased profit

Over
10 million sq. ft.
installed!

Order WaterPulse
grower mats today!
800-376-7161
sales@waterpulse.com
www.waterpulse.com

SPECS REPORT

WATER MANAGEMENT

Maximize Your Water
Quality and Efficiency
New advancements in water management and irrigation are making it easier for you
to manage your water use. Here’s a look at some of the latest offerings from leading
suppliers, and how you can best incorporate them into your greenhouse.

TAF Series Filters

(Amiad Water Systems)
Amiad’s TAF series filters are innovative, selfcleaning, high-quality, plastic filters, suitable for a
wide variety of applications. Water enters the inner
area of the screen cylinder and traps solids. When
self-cleaning is initiated by pressure differential
across the filter, the filter’s exhaust valve opens and
the drive unit spirals the suction scanner back and
forth. The spiral rotation of the suction scanner
nozzles across the inner surface of the screen
vacuums the solids out of the exhaust valve.
AmiadUSA.com
Technical Details:
• Flow rates of up to 22 gallons per minute
• Inlet/Outlet diameters: 2 and 3 inches
• Minimum operating pressure: 25 PSI
• Filtration degrees: 25 to 500 microns
• 110/220V AC, 1-PH, 60 Hz
• Water for cleaning: less than 1% of total flow

WaterPulse grower watering mats take advantage of the natural capillary
action of soil to deliver both water and nutrients uniformly, resulting in
healthier, more consistent, and more attractive plants. The easy-to-use mats
deliver uniform watering and reduced plant maintenance, which translates
to lower water and labor costs. The mats are constructed with three separate
layers: an impermeable backing layer, a patent-pending geo-textile capillaryfiber layer, and a pervious top layer. The geo-textile material wicks water
evenly and quickly throughout the mat. As water is drawn into plants via
the soil, the remaining water in the mat continues to evenly distribute. This
unique capability allows WaterPulse capillary mats to be used on lightly
sloped tables or on the ground. Custom sizes and shapes are available for
unique situations.
WaterPulse.com

Scanaway (Amiad Water Systems)
Amiad’s exclusive semi-automatic Scanaway assemblies provide a
quick and efficient way for cleaning manual filters. Amiad’s Scanaway
is an add-on assembly built for upgrading Amiad’s steel and plastic filters
to semi-automatic operation by adding a simple turn-of-a-handle cleaning
mechanism to the filter’s screen. Upgrading a manual filter to semi-automatic
operation eliminates the need for turning off the water and extracting the filter
screen for rinsing. With the semi-automatic assembly, the process flow is not
interrupted during operation.
AmiadUSA.com
Technical Details:
• Flow rates of up to 4,400 gallons per minute
• Inlet/Outlet diameters: 2 to 14 inches
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Capillary Watering Mats (WaterPulse)

• Minimum operating pressure: 30 PSI
• Filtration degrees: 50 to 500 microns
• Water for cleaning: less than 1% of total flow

Greenhouse Grower TECHNOLOGY November/December 2017

Hanging Basket Watering System (WaterPulse)
WaterPulse’s Hanging Basket Watering System eliminates inefficient hand
watering and reduces over-watering and under-watering. The system lets
growers automatically water all hanging baskets at once. When the hanging
plant is removed from the rack, the water stops to that specific location, while
the other irrigation for remaining plants is still enabled. It uses the weight of
a plant to engage each dispensing hanger’s irrigation. All hangers are fully
automated on the same drip line.
Waterpulse.com

J+ Advanced
Controller

(H.E. Anderson Co.)

AcceleWET (RainSoil)

Retain Substrate
Enhancement (RainSoil)
A new innovation in substrate
enhancement, Retain incorporates an
organic component, similar to superabsorbent polymers (SAP), for improved
water and nutrient retention. To better aid in
the balance of micronutrient release, Retain
also includes rock flours and clay minerals.
It can be mixed dry or pre-hydrated into
soil and soilless media, and absorbs up to
40 times its weight in water. Once water is
absorbed, Retain slowly releases it into the
soil as needed, providing even water and
nutrient supply to the plants. Additionally,
Retain expands to several times its dry
volume when in contact with water, which in
turn helps aerate the growing media.
RainSoil.com

A blend of surfactant chemistries,
which reduces the surface tension
of water, AcceleWET and its Water
Enhancing Technology (WET) provides
more even vertical and lateral movement
of water. AcceleWET aids in the
decompression of compressed soilless
growing media (e.g., coconut coir) and is
recommended for use by soilless media
producers and growers to aid in both
initial wetting and rewetting of soilless
growing media. Because AcceleWET
improves the spreading and penetrating
properties of water, it also helps
move nutrients and even soil-applied
pesticides more evenly throughout the
media. AcceleWET is non-hazardous,
biodegradable, and pH-neutral
product, and it is available in 1-liter and
2.5-gallon containers.
RainSoil.com

Filtomat M100 (Amiad Water Systems)
The Amiad Filtomat M100 and MG Series are automatic, self-cleaning filters, ideal
for remote installation sites, with a water-driven, self-cleaning mechanism that doesn’t
require an external power source for operation. The Filtomat series uses more than
12 times less water for self-cleaning than traditional sand media, and the cleaning is
performed 36 times faster.
AmiadUSA.com
Technical Details:
• Flow rates of up to 3,520 gallons per minute
• Inlet/Outlet diameters: 2 to 14 inches
• Minimum operating pressure: 30 PSI
• Filtration degrees: 80 to 500 microns
• Water for cleaning: less than 1% of total flow

The J+ Advanced controller
is an upgrade over the J+
controller. The J+ Advanced
is capable of injecting eight
different solutions at eight
different rates. It works with
traditional Anderson pilot valve
manifolds and pumpers as well
as the newly available solenoid
pumps. External communication
via modbus is now available
for interfacing to programmable logic
controllers or personal computers. The new display and
keypad also improve the setup experience and ease of use.
HEAnderson.com
Technical Details:
• Eight individual 12-VDC outputs
• Flow-rate display
• Re-settable and permanent flow totalizers
• RS485 Modbus communication
• Power required: 12VDC or 120VAC
• 4 x 20 LCD and 12-button interface

DB Wall Series

(H.E.Anderson Co.)
The DB Wall Series is an
economical, single solution alternative
to the H.E. Anderson J System. The selfcontained proportional injection system
bolts to the wall and is easy to install.
Simply connect water in, water out, and
drop the suction tube into the chemical
tank. The DB Wall Mount works from ¼
to 20 gallons per minute flow rate and
from 30 to 125 psi pressure.
HEAnderson.com

Solenoid Pumps (H.E. Anderson Co.)
H.E. Anderson now carries Solenoid Pumps for
chemicals injected at lower rates. These new solenoidoperated chemical pumps work for both sanitizers and
acids. They carry a two-year warranty and do not generate
any waste water. Available sizes are 0.625 gallons per hour
(gph), 1.25 gph, and 1.875 gph. The pumps are available
with Teflon or Viton diaphragms.
HEAnderson.com

Continued on page 10
GreenhouseGrower.com/Technology
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Poseidon
Nutrient
Management
System

Continued from page 9

(Dosatron USA)

Take your Nutrient
Delivery System (NDS) to
the next level of control.
The Poseidon Nutrient
Management System
features intelligent fertigation (irrigation and fertilization), with simple, easyto-use technology. The Poseidon is powered by Dosatron and Etatron’s dosing
technology, meaning there are no venturi tips to clog.
DosatronUSA.com

Oasis Standard (Control Dekk)
The Oasis Standard is a watering solution created to improve growing practices
for hanging baskets on cable conveyors. Basket soil moisture can vary greatly due
to always-changing greenhouse environmental factors. Oasis can give each basket
the exact amount of water it needs. The negative impacts to plants and floors under
watering areas are decreased due to the reduction/elimination of water
runoff/dripping. Water and chemical usages are also reduced.
ControlDekk.com
Technical Details:
• 5-inch by 7-inch by 18-foot modules
are constructed of stainless steel and
UV-stabilized polymers
• Color touch screen intuitively
allows for easy navigation of the
many functions
• Schneider Electric components are

industrial rated and UL listed
for a long life
• Durable moisture-tight control
enclosure is sunlight and
corrosion resistant
• AC motors are variable speed for
additional functionality

Technical Details:
• Customizable nutrient delivery feed schedules
• Comprehensive monitoring
• Built-in line flushing for sanitation
• Alarm settings with automatic adjustments
• Saves time and money by eliminating hand mixing

Deep Media Filtration (DRAMMwater)
Deep Media Filters from DRAMMwater filter finer than
standard sand filters. When properly designed, these filters
can remove particulates as small
as 5 to 10 microns, reducing water
turbidity, protecting mechanical
systems, and even helping to filter
some pathogens. DRAMMwater
uses various medias, based on the
end goal of the filtration system.
Unlike sand, one of the most
selected medias is VitroClean. This
media has a non-crystalline shape,
offering less density and more open space between, trapping fine
particulates. Because it is a crushed glass, it does not degrade like standard silica sand,
greatly reducing the need for replacement due to compaction of the media. With proper
backflushing, VitroClean can last for eight to 10 years. DRAMMwater designs every
filter system to backflush at the most opportune times, often using multiple, smaller
vessels rather than fewer, larger vessels to reduce backflush loads and allow for critical
water usage during any backflush event.
Dramm.com

Engineered Ozone System
(DRAMMwater)

Oasis Custom (Control Dekk)
Oasis Custom helps growers add precision watering and increased
control to basket-cable conveyors. Oasis requires minimal grower set up to
become an automated solution, which also provides valuable information
for grower evaluation. Oasis determines how much water each basket
needs, eliminating manual weighing and water seepage.
ControlDekk.com
Technical Details:
• All the features of Oasis Standard with additional site-specific benefits
• Growing staff chooses the best methods and locations for monitor and
control (touch screens, hand-held devices, site PCs, off-site access)
• Maintenance staff determines the best locations for control hardware.

10
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Ozone is the strongest oxidizer
available for use as a water disinfectant.
It is strong enough to eliminate biofilm
and pathogens, and it then reverts to
dissolved oxygen, helping plants to
grow. DRAMMwater Ozone Systems
are custom engineered for each situation
to provide the proper amount of ozone
required each time. While ozone systems
can be more expensive to purchase, they
generally cost less in the long run due to
very low operating costs. Using a thorough
design process, DRAMMwater provides a
properly planned system, combined with
other technologies, to ensure water is safe
and healthy.
Dramm.com 

AUTOMATION
TRANSPLANTING

Greens
Production
Goes High-Tech

Overhead misting helps maintain moisture content in the first two days
until roots penetrate the lower irrigation chamber.

A Finland-based company has developed two new
automatic growing systems for lettuce heads and
baby leaf lettuce. Learn how one grower is making
it work for them.
by BRIAN D. SPARKS
Editor | bdsparks@meistermedia.com
Drip irrigation delivers
water to the roots of
freshly germinated plants
for the first time through.

P

roduction of baby leaf lettuce in a
greenhouse often requires very specific and
advanced technology. lēf Farms learned this
very quickly when it set up shop in Loudon,
NH, in the Fall of 2016.
While searching the globe for the best automation
system that could handle its unique production needs,
the company found what it was looking for from
Green Automation, a Finland-based company that had
developed two growing systems; the Living Lettuce
System for growing lettuce heads, living lettuces and
larger herbs; and the Baby Leaf Lettuce System for
growing baby leaf plants such as leaf lettuce, pac choi
mustard green, red and green kale, and arugula.

Customization Based
on Grower Needs
According to Patrik J. Borenius, CEO of Green
Automation Americas LLC, the two systems are
designed to maximize efficiency in leafy greens
production by using every inch of space for growing,
bringing in high yields per square foot using a
gutter system. The Green Automation systems can
be automated from medium filling and seeding to
harvesting and packaging. The growing lettuce is
moved automatically through the greenhouse with
both systems. The main differences lie in gutter
widths, the seeding, and the transplanting process.
The systems both address the three major
challenges for indoor farming: energy efficiency, space
efficiency, and labor efficiency.

12

A Closer
Look at
the Two
Systems

Living Lettuce System

Baby Leaf Lettuce System

Crop

Living Lettuce, head lettuce, herbs

Baby leaf lettuce, herbs

Gutter Width

75 mm/3 inches

45 mm/< 2 inches

Automation

The level of automation of the living lettuce
system can be customized depending on
size and needs of the facility.

Entire growing process automated
from medium filling to harvesting

Suggested size
of greenhouse

Minimum 1 Acre

2 to 3 Acres and up

Greenhouse Grower TECHNOLOGY November/December 2017

Seeded gutters
transfer from one
row to another
to begin the
germination
process.

Overhead misting helps maintain moisture content in the early stages of growth until
roots penetrate the lower irrigation chamber.

Each growing channel that grew the last batch of greens is pressure washed and sent back cleaned and ready for the next fresh batch of seeds and growing media.

“We start with our suggested set-up that we feel
is the most cost-effective way of using the system,
and from there we can adjust it to meet almost any
greenhouse or facility shape and size,” Borenius says.
“We manufacture all the channels, so the length,
quality, and dimensions of the gutter are completely
custom made. If someone asks us what they should do,
we tell them what we think makes the most sense for
them and design it that way.”
It’s possible to have different specified lines in the
same greenhouse for different crops, like lettuce,

arugula, or basil, Borenius says.
“The Baby Leaf Lettuce System uses an open
gutter, and you can decide how much spacing is
needed when seeding and control it via a touch
screen. It’s all determined by how tall and fast you
want to grow something.”
The biggest benefits of these systems, according
to Borenius, is the chance to operate a facility with a
small number of people.
“The fully automatic Baby Lettuce System is a closed
loop, and nothing is done manually,” Borenius says.

“Growers can run 2 acres with as few as four people:
a supervisor who might also operate the seeder, one
worker at the tail end for removal and cleaning, and
one or two people at the mixing and harvesting stage.”
The Living Lettuce System can work with a lower
level of automation. In its simplest form, plants start
in a germination chamber and are manually moved
to a moving plan-table for about a week, and then
transplanted into the gutter system in the greenhouse.
“In this form, the gutters stay in the greenhouse
the entire time, and the gutters are moved back to the

GreenhouseGrower.com/Technology
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transplanting area at the end of the day,” Borenius
says. “The moving of the lettuce out of the greenhouse
is the only thing done on a conveyor belt.”
But the Living Lettuce System can also be
upgraded with conveyor belts for fully automatic
movements of the gutters as well as adding optional
automatic transplanters.
Learn more about the two systems, and check
out videos that highlight how each of them work, at
GreenAutomation.com.

Specialized seeders allow lēf Farms to plant up to nine different varieties of lettuces, mustards, and Asian greens. A belt
seeder plants two different varieties at one time.

How lēf Farms Made It Work
lēf Farms presented Green Automation with a
unique challenge. The Baby Leaf System is designed to
use rock wool as a growing medium, but Bob LaDue,
Vice President and COO of lēf Farms, says in his
experience, baby greens and seedlings perform best in
a peat-based system.
After a lot of back-and-forth discussion, the two
sides came up with a solution that involved running
the peat through two furrows and applying seeds
through a gutter system. lēf Farms tested this
approach, and the results were promising.
“By using a peat growing medium, we are able to
use standardized 120-cubic-foot peat bales,” LaDue
says. “We buy the bales by the truckload, and one bale
lasts four or five days. We were able to keep the other
handling equipment standard, which was a benefit.
The high-turn system helps keep input costs low, and
there’s less effort for the worker.”
Conveyor belt transporting the lettuce to the harvesting
station. Photo courtesy of Green Automation.

Every inch in the lēf Farms’ Greenhouse is used for growing
fresh, pesticide-free lettuce. Photo courtesy of Green
Automation.

A conveyor belt transports the lettuce to the harvesting station.
Photo courtesy of Green Automation.
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The distance between the gutters is automatically adjusted
during the growing process. As the plants grow, the
distance between the gutters is increased, giving each
plant as much space as it needs and as little as necessary.
Photo courtesy of Green Automation.

socius

RESEARCH
IRRIGATION

Nine Things You Need to
Know About Irrigation Sensors
Knowing the amount of water in your soil can help you better manage irrigation, leading to
water savings and a stronger bottom line.
by BRIAN D. SPARKS
Editor | bdsparks@meistermedia.com

S

ince 2009, a diverse team of researchers and
manufacturers has been involved in a project
funded through the Specialty Crop Research
Initiative that is focused on how ornamental
growers could potentially save both money and water
through the use of irrigation sensors placed directly
into the soil.
The goal of the program is to provide growers with
real-time information on environmental conditions
within the soil, and allow them to schedule irrigation
based on specific crop requirements.
Marc van Iersel, a horticultural physiology professor
at the University of Georgia, is one of the researchers
involved in the project. During AmericanHort’s
Production Technology Conference in October, van
Iersel gave a presentation on how irrigation sensors
can be used in commercial settings. Based on his
presentation, here are nine things you need to know
about using irrigation sensors.

1

The Benefits Are Clear, If You Use
Them Right

On the surface, irrigation sensors can provide
four basic benefits: financial savings, improved plant
quality, reduced shrink, and (when you tie the first
three benefits together) increased profits. However,
the benefits go much deeper than that.

2

There’s a Roadmap in Place

Researchers involved in the project have made
a great deal of progress in giving growers a plan on
how to make the best use of irrigation sensors. In
particular, they have:
• Developed wireless sensor networks, with

monitoring and control
capabilities (hardware)
• Developed a graphic
user interface, for intuitive
decision making (software)
• Developed guidelines
to manage irrigation
• Quantified the impact
on production (quality,
fertilization, runoff)
• Determined the
economic impact of better
irrigation management
There are several types of
sensors that can be part of a
wireless network.

3

Know Your
Components

There are two main components that go into
“In one instance, a 50% reduction in irrigation
a wireless sensor network: hardware (sensors,
saved more than 43 million gallons of water for a
nodes, and valves) and software (used for data
nursery in 2012,” van Iersel says. The nursery also
visualization and decision making). The sensors
saved $6,500 in pumping costs.
themselves come in several different models, and
can measure how much
water is present in the
Economic Analysis: Dollars Per Stem
soil and how much of that
Pre-Sensor: (2007 to 2009) Post-Sensor: (2010 to 2012)
water is actually available
to the plant (water content
$0.70
versus water potential).
$0.60
There are different
sensors for each of these
$0.50
measurements, and
while the quality of the
$0.40
technology has improved
greatly over the years, as
$0.30
Van Iersel says, you get
Group 1/2
Group 2
Group 2/3
Group 3
Group 3/4
Lichtenberg et al, 2014
what you pay for.

4

The Potential
for Water
Savings Is
Significant

Economic Analysis: Total Stems

“We found that we can
save water, improve plant
quality, and promote faster
plant growth, which leads
to more turns, fertilizer
savings, and long-term
environmental savings,”
van Iersel says.
How much water savings
can you expect from this
approach? Try 40% to 85%,
van Iersel says.

4500

Pre-Sensor: (2007 to 2009) Post-Sensor: (2010 to 2012)
5000

82%

4000

39%

3500

31%

32%
5%

3000
2500
2000
1500
1000
500
0

Group 1/2

Group 2

Group 2/3
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Group 3/4
Lichtenberg et al, 2014
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Some growers choose to
build their own sensor
networks.

5

7

There Will Be Some Challenges

... And More Profits

van Iersel notes that most of the research has
involved overhead and drip irrigation, although
Damatex has developed a system for booms,
collaborating with Visser. Some operations may
also be limited by their well or pump capacity, but
this is actually where a sensor-based system may
help, because it reduces water use. But the system
does need to be smart enough to not open too
many valves at the same time, if overall irrigation
capacity is limiting..

6

More Stems and More Money

The charts on the previous page show an
economic analysis of six years of production data,
three years before implementation of sensors (2007
to 2009) and three years after implementation of
sensors (2010 to 2012). Cultivar groups are grown
at different times of the year. Most cultivar groups
showed a significant increase in the number of
stems produced after sensors were used, compared
to pre-sensor use. The cultivars in Group 1 were
produced in the winter, while Group 4 crops were
grown in the summer.
When translated to dollars per stem, the chart below
(Economic Analysis: Annual Profitability) highlights
that price (quality) was significantly improved in Group
3 and Group 3 and 4 (late spring/summer) cultivars,
showing the benefit of better irrigation.

The bottom line, van Iersel says, is that significant
increase in total stems per year and net revenue were
seen after sensors were used for irrigation (fertigation).
The decrease in electricity costs is most likely due to
reduced irrigation frequencies, as shown in the chart
below (Economic Analysis: Annual Profitability).
Payback may even be possible within a month.
Results of an economics analysis by Erik Lichtenberg,
a Professor in the Department of Agricultural and
Resource Economics at the University of Maryland,
at one nursery showed a potential profit increase
of 156% in gardenia production. By far the most
important benefit was the shortened production
time (which reduces production costs and allows
for another crop to be started sooner). Reducing
shrinkage by preventing disease problems was
significant, but much less important. Part of the
analysis is theoretical; the nursery might not be able
to fully realize the additional profits. But there is no
doubt that the economic impact was substantial (and
really got the nursery’s attention).

yield and quality. According to the company, the
system paid for itself in less than 16 months.
• Foertmeyer & Sons in Delaware, OH, which uses
boom technology in its greenhouses, was looking for
a control system that worked from the ground up.
“I’ve been a big fan of Decagon EC5 soil moisture
sensors from Damatex for many years, and what
I wanted was a boom that could be controlled by
these sensors,” says Matt Foertmeyer of Foertmeyer
& Sons. “With these booms, I’m able to program
individual zones for each separate crop in my bays,
and then assign a separate EC5 soil moisture sensor
to control the irrigation of these separate zones. With
the soil moisture sensors, I can set a crop of verbena
to be grown more dry than a crop of calibrachoa
in the same bay, and once a plant dries down to its
given set point, the boom then automatically kicks
on and irrigates that crop.”
• Willoway Nursery in Avon, OH, has tested
the system, as well. According to Willoway’s
Tom Demaline, it works, although there might be
challenges in implementing it on a larger scale.

8

9

Grower Trials Demonstrate RealWorld Performance

Here’s just a few examples of what growers who
were involved in the research trials experienced:
• Flowers by Bauers, a producer of cut snapdragons
in Jarrettsville, MD, experienced increases in both

Economic Analysis: Annual Profitability
Pre-Sensor: (2007 to 2009)

2010- 2012

Difference

Change

Crops/ year

37

38

1

3%

Stems/ year

106,308

139,382

33,074

31 %

Price/ stem

$ 0.59

$ 0.62

$ 0.03

5%

Labor costs

$ 15,905

$ 17,893

$ 1,988

12 %

$ 4,109

$2,923

$ 1,186

-29 %

$0

$7,147

$ 7,147

---

Revenue

$63,094

$ 85,679

22,585

36 %

Profit

$43,080

$57,716

$14,636

34 %

Electricity
Sensor system

For example, Bennett’s Creek Nursery in
Smithfield, VA, has developed its own Arduinobased sensor network (a step-by-step approach is
outlined on Instructables.com).

System Payback:
Less Than One Month

Post-Sensor: (2010 to 2012)

2007 -2009

There Are Low-Cost Versions, or
You Can Make Your Own

No Sensors

Sensor-Based
Irrigation

Annualized Revenue

$66,297

$ 145,505

Annualized Production
Expenditures

$30,539

$50,039

$ 0.00

$3,755

Annualized Profit

$35,758

$91,710

Annualized Profit per Acre

$91,710

$200,000

Annualized Sensor System Cost
(3-year Lifetime, 6% Interest)

Percent Change from Base Case

+156%

Payback period on upfront costs <16 months; info in all charts from Erik Lichtenberg, University of Maryland

GreenhouseGrower.com/Technology
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HOW IT WORKS

Climate Screens Offer Both
Form and Functional Benefits
Svensson’s new line of Deco Harmony screens is designed to create better growing conditions
for plants on display at retail, while enhancing the customer experience.

S

maximizing energy savings, with a 45%
vensson is not
to 47% energy savings potential.
only a leader in
developing climatescreen technology
Design Benefits
for greenhouses, it also has a
With four colors to choose from,
long history of offering textile
grower-retailers can create an ambiance
solutions for interior spaces.
that encourages customers to stay longer
Turning this innovation into
and potentially buy more. All colors are
practice, Svensson’s new
easy to match with a garden center’s
collection of garden center
interior design and brand colors.
screens combine form and
Shade levels range from 77% to
function, presenting an
84%, depending on the color. While
opportunity to add a new
Deco Harmony screens provide
dimension to the customer
functional climate performance, the
experience in garden centers.
different colors don’t influence the crop
The Deco Climate Screens,
performance with respect to colored
a further development of
light alteration.
Svensson’s light-diffusing
The flame-retardant properties of
Harmony screen range, provide
Deco Harmony screens allow garden
Svensson’s Deco Harmony screens are available in four colors: Terracotta, Yellow, Gray,
shade and help spread light
centers to meet strict fire codes and
and Lavender.
evenly. Designed for garden
safety regulations. Each of the four
centers, Deco Harmony screens
colors are available in rolling and sliding
Climate
Control
Function
and
Energynot only have an attractive appearance, they also
versions, allowing for more installation flexibilities.
Saving Benefits
serve a functional purpose by uniformly spreading
Svensson’s first Deco Harmony climate screens have
• Light-diffusing capabilities allow sunlight to reach
sunlight, while contributing to a comfortable indoor
been installed in garden centers in the Netherlands
deeper into the plant and reduce shadowing
climate throughout the day. When the temperature
and at Springdale Farms in Cherry Hill, NJ, which
•
The
screens
create
a
comfortable
indoor
climate
outside drops, the Deco Harmony screens preserve
is among the first early adopters of the screens in
with pleasant shading and cooling when it’s hot outside
heat, creating better conditions for plants while
the U.S. All Svensson Deco Harmony screens are
• Better growing conditions for plants while
saving energy.
produced in-house.
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PRODUCTS & EQUIPMENT
PlantPaper Wrap

(Oasis Grower Solutions)
PlantPaper is an all-natural, bio-based,
wrap media for plant propagation that
contains no glue and does not leave any
chemical residues. PlantPaper can be
used with most paper pot machines and
works well for slow-to-root cultivars. The
expected biodegradation of PlantPaper
averages 12 months, but depends on
the environment. PlantPaper is ideal
for stabilized media like Oasis’ Fertiss
line, and when used with ready-to-stick
propagation media for young plants. It is
available in plug diameters ranging from 20
to 80 millimeters.
OasisGrowerSolutions.com

Three New Additions to the
Luxeon SunPlus LED Series
(LumiGrow)

The addition to the Luxeon SunPlus 35 Line of
Far Red and Deep Red will enable designers of
vertical farm and interweaving fixtures to tune
the spectrum specifically for the crop being
grown. The new Luxeon SunPlus
CoB Line, available in Purple,
is designed for greenhouse
applications where attaining
high Photosynthetic Photon
Flux (PPF) and fast time to
market are top priorities.
Lumileds.com

smartPAR
Light Sensor Module
(LumiGrow)

The smartPAR Light Sensor Module is the first integrated
light sensor to offer advanced lighting control as a fully
automated solution. The sensor technology works by simply
plugging into LumiGrow Pro Series or Pro Series E fixtures,
then connecting to the smartPAR Wireless Control System to
begin automating your lighting strategy. Once connected, the
smartPAR Light Sensor Module measures ambient sunlight
within the greenhouse, and adjusts the lighting to hit your
crop’s ideal daily light integral (DLI) goals day in and day out.
LumiGrow.com

ADVERTISERS INDEX
Advertiser

Pg.#

Phone Number

Website Informa

Evonik Industries

24

800-631-5384

www.acrylite.net

Mid-Atlantic Nursery Trade Show

23

410-296-6959

www.mants.com

Nexus Greenhouse Corp.

11

800-228-9639

www.nexuscorp.com

ParSource Lighting Solutions

22

855-727-5483

www.PARsource.com

Socius

15

------------------

www.socius.com/agriware

WaterPulse

5

800-376-7161

www.waterpulse.com

Westbrook Greenhouse Systems

2

800-263-0230

www.westbrooksystems.com
GreenhouseGrower.com/Technology
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With the ISO Group robot, cuttings
are emptied by the operator onto a
conveyor belt, and a computerized
camera identifies the top and bottom
orientation of the cutting.

TALKING SHOP
AUTOMATION

Evaluating Robotic
Transplanters for Plant Cuttings
In the last issue of Greenhouse Grower TECHNOLOGY, we looked at
maximizing efficiency in manual sticking of plant cuttings. Here, we present
factors that might affect your decision to invest in transplant robots, based
on initial observations and reported information about available equipment.

A) Cuttings Transplanted per week (no robot)
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C) Cuttings Transplanted per week (with robot)
3,000,000
2,500,000

Every grower’s situation is different with respect to the
labor cost tradeoff for evaluating automatic transplanters.
Robotics manufacturers can provide costing spreadsheets to
evaluate return on investment. Work out your own cost to
transplant cuttings manually as a point of comparison — in
our grower survey it averaged $0.018 per cutting. Figure
1A shows the average number of cuttings transplanted per
week by five US young plant growers. This cutting number
would require up to 91 full-time-equivalent (FTE) workers,
assuming a 40-hour week and 732 cuttings per hour (29,280
cuttings per 40 hour week, Figure 1B).
Figures 1C and 1D show a scenario where a grower has
invested in automation with a capacity of 7500 cuttings
per hour with three operators. In this scenario, if the
automation runs for 70 hours per week (two shifts), then
the maximum cuttings per week would be 525,000. This

20

Manual

2,000,000
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D) Labor Requirement (with robot)
Worker Full Time Equivalents

Customized Analysis is Needed

The graphs below show a greenhouse scenario (A and B) with no automated transplanter and all manual
labor, showing the cuttings transplanted each week (A), and the number of worker full time equivalents
required to manually transplant cuttings (B). The second scenario (C and D) shows the effect of adding
automation with the capacity to transplant 7,500 cuttings per hour running for up to 70 hours per week
(525,000 cuttings per week).

Cuttings

O

ver the coming year, as part of the
Floriculture Research Alliance
(floriculturealliance.org), University of
Florida graduate student Ulrich Adegbola
is collecting labor and cost data from four growers using
transplant robots.
Two automation options have been introduced to the
greenhouse industry so far from ISO Group and Visser.
With the ISO Group robot, cuttings are emptied by the
operator onto a conveyor belt, and a computerized camera
identifies the top and bottom orientation of the cutting. A
robotic arm picks up each cutting and places it into a tray
on a second conveyor.
We have observed that 0.8 to one operators were
required per ISO Group machine at the four greenhouses
visited, with most locations achieving on average 2,000
cuttings transplanted per hour.
With the Visser Auto-Stix machine, cuttings are
placed into a biodegradable plastic strip at the offshore
cutting farm where labor is cheaper. Loaded strips are
then shipped to the propagation greenhouse, where the
transplanter clips the strips into individual plant units,
which are transplanted into trays. Reports we have seen
for Auto-Stix indicate that three operators per machine
are needed to achieve the expected production of 7,500
cuttings per hour.
The Auto-Stix has a higher capacity of cuttings per hour,
but requires more operators per machine, has an additional
cost of $0.02 per cutting to load and ship cuttings, and
relies on low-cost offshore labor to load unrooted cuttings
into the strip.

Figure 1. Customize Your Own Analysis for Automated Transplanting

Cuttings

by PAUL FISHER, ULRICH ADEGBOLA,
and ALAN HODGES
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GET
YOUR
COPY

TODAY!

LIGHT MANAGEMENT IN CONTROLLED ENVIRONMENTS
An expanded update to
“Lighting Up Profits,”* this
new lighting book unlocks
the secrets of managing
light to enhance greenhouse
crop production.

“Light Management in Controlled Environments” brings together the latest
findings from scientific studies geared toward advancing the science and
application of lighting for specialty crop production. Authors Dr. Erik Runkle
of Michigan State University and Dr. Roberto Lopez of Purdue University,
along with 19 other leading plant scientists from around the globe, discuss
technology options for shade and lighting, including the latest developments
in greenhouse and sole-source lighting.

Get your copy of
Light Management in Controlled Environments!
The book is available through Amazon in Kindle format or in print format.
Go to GreenhouseGrower.com/Lighting to purchase today!

Sponsored by

*Previous edition: Lighting Up Profits (Fisher and Runkle, 2004)

TALKING SHOP
AUTOMATION

Every innovative
grower is looking
at automation as
a way to mitigate
labor-intensive
processes such
as transplanting
unrooted cuttings
into trays.

is just one scenario — the grower could purchase
additional robots to further reduce labor requirement
at the peak. This would, however, also increase
both capital investment cost and the time that each
machine is not used to capacity during the off-season.

Run the Numbers for Yourself
Estimating the cost per cutting or payback on this
investment depends on your own situation. Other
than adopting on blind faith, there is no substitute to
preparing your data, talking with manufacturers and

Reliable Lighting Backed
by Excellent Service at Every Stage

PLANNING
We take the time to
understand your specific
lighting needs.

ONGOING

INSTALLATION

We offer continual support
that is unsurpassed in
the industry.

We provide the resources
to ensure successful
installation.

Contact us for more information
Parsource.com 855-727-5483
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other growers, and running the numbers.
Consider these factors:
• A high local wage, low labor efficiency
(few cuttings per worker hour), and low labor
availability all favor automation.
• If possible, trial or lease the equipment
before purchasing in order to gain
experience. Test whether your product type
(for example, large- versus small-leafed
cuttings, single- versus multi-stuck liners)
are suitable for the transplanter. The number
of cuttings per hour can vary considerably
between locations with both automated and
manual transplanting.
• Long runs of a few items reduce
machine changeover time and make
standardization easier.
• If you have few cutting suppliers, this
facilitates standardization of cuttings (e.g.,
cutting size, leaf removal, or availability of
cuttings in the strip).
• If you mostly produce your own cuttings
onsite, you cannot take advantage of a cheap
labor source to load cuttings into a strip.
• An extended transplant season reduces
idle time for the machines, making their use
more efficient.
• Conversely, a tight peak season may
mean that labor availability can be the
limiting factor for total production, which
favors automation.
• Increasing the number of robots helps
save more workers during the peak, but
results in more unused machine capacity in
the off-season.
• To help reduce manual labor
requirements, and reduce the number of
machines required during the peak season,
run robots for more than one shift.
• In the off-season, automation can
potentially transplant all cuttings. However,
during off-peak weeks, there would need to
be a minimum number of cuttings that makes
it worthwhile to turn on the machine.

Paul Fisher, Ph.D. (pfisher@ufl.edu) is a Professor and
Extension Specialist, Ulrich Adegbola is a graduate student, and Alan Hodges, Ph.D. is an Extension Scientist
at the University of Florida. The use of brand names
and any mention or listing of commercial products or
services does not imply endorsement, nor discrimination against similar products or services not mentioned
by the authors or the University of Florida. This research
project is funded by the Floriculture Research Alliance
(FloricultureAlliance.org) and the USDA-ARS Floriculture
Research and Nursery Initiative.

MANTS

®

JANUARY 10-12, 2018

BALTIMORE CONVENTION CENTER

THE MASTERPIECE OF TRADE SHOWS™
Technology has certainly changed our lives, but in the nursery industry
there still remains a vital need to conduct business face to face. And
MANTS has been fulfilling that need artfully for 48 years now. Over
11,000 attendees, representing over 3,600 buying companies and nearly
1,000 exhibiting companies, attended our most recent show.
Buyers and sellers come together at our 300,000 square feet of exhibit
space every January to conduct serious business, with no distractions.
But when the work day is over, and it is time to unwind and relax,
Baltimore’s Inner Harbor offers an impressive list of fine restaurants
and attractions.
Sure, you can find plenty of important information on the web. But you
still need to attend MANTS to get the job done.

Remember, MANTS means business.

www.mants.com
@mantsbaltimore
#mants
@mantsbaltimore
On-line Registration is available
24/7 beginning October 1.

P.O. Box 818
Brooklandville, MD 21022
410-296-6959
fax 410-296-8288

Give your plants the light
they love – unplugged.
Grow with ACRYLITE®
Alltop UV transmitting
acrylic.

Create natural growing conditions inside your greenhouse
with ACRYLITE® Alltop UV transmitting acrylic – without
the need for supplemental lighting. This specialty
multi-wall acrylic sheet is one of the only glazing products
on the market that provides the optimal mix of sunlight
and UV, transmitting up to 91% of PAR. The result?
Faster growth, hardier plants, outstanding leaf and bloom
quality and higher yields. Call us today to learn more.
1.800.631.5384. www.acrylite.net

