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Today’s Focus

crops - information - tools, equipment - structures

HT Environment
* soIl moisture
* temperature



Major Stages

o select, site, install structure

* select crops and varieties

* monitor and manage soill,
crop, other conditions

* repair, maintain structure

* adjust practices, as needed
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Why we mak he effort, expense is familiar.

In most cases, mstallmg a hlgh tunnel IS
';‘; a long-term commitment, including to a
~ soil upon which you will rely S|gn|f|cantly
# and is your first investment.




' Optlmlzmg High Tunnel Investments and Outcomes

Burdens on igh tunnel soils can be Heavy. f
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The (HT) Soil Health Risk Cup
(load we expect soils to carry)

» fertilizer, chemical usage (e.g., fertigation)

* small, shallow root systems

* short rotations * drip irrigation

* little crop residue return to soll

* placing pressure on and aggressively
disturbing soil, especially when it is wet

* unique temperature, moisture profiles



A. The health of soils often
shows In their productivity.

B. Soil productivity is key to
income and profit

— income, profit

— productivity
health



HT Soil Health Issues:

!

structure,

huge organic matter
Impact
and compaction,

nutrient imbalances,
disease inoculum



Partial Solutions to HT Soil Health Issues:

* soil testing (various aspects)

* anaerobic soil disinfestation (ASD)
or solarization » grafted plants

* rotate and cover crop (may require
secondary irrigation system)

* amend * treat irrigation water

o tilldeep *flood °move

* cover-less fallow ° containerize



Drainage

The best time to ensure
drainage is ideal in- and
outside the HT is before and
when it’s being installed.
Still, later steps are possible
and often required.
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flooding in the HT a function
of unwanted water entering
from outside it then
infiltrating slowly due to
poor soil condition
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swales or sub-surface
drainage to collect and
channel water away
from the HT can be
very helpful




inexpensive, 13 mil vinyl aprons sized to order
have eliminated weeds outside the sidewall and all
water entering the T when the siwaII is down.
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alternative soft poly ‘baseboard’ is inexpensive, waterproof, | |
versatile, and easily repaired and replaced




locally-made stainless
steel gutter (2019) has
been very effective
and durable. Dr. Jett of
WVU also very
knowledgeable.
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U TN Organic Research Unit (2018)




University of Kentucky

HO-120 College of Agriculture,
Food and Environment
« Cooperative Extension Service

Off the Grid: Ultra-low Pressure

Drip Irrigation and Rainwater Catchment
for Small Plots and High Tunnels

Brent Rowell and Krista Jacobsen, Department of Horticulture

Under Pressure

All forms of irrigation need a push or
pressure to move water [rom its source
to its destination. Water sources include
wells, springs, lakes, creeks, canals, rivers,
cisterns, elevated tanks, or municipal
water supplies. The amount of pressure
or push required depends on many things
including the height water must be lifted,
length and size of the delivery pipel(s),
crop and size of the area to be irrigated,
and the distance water needs to be moved
from the source to the field, greenhouse,
or tunnel. Figure 1. Large and small tanks at the same height will have the same pressure (about 1 psi in this ex-

Pressure to move water and operate ~ ample).
an irrigation system is created in several
ways includingall sorts of pumps. Pumps
include diesel- or gasoline-fueled motor
ized pumps or electric pumps powered by
an electricity grid, batteries, or directly
from solar photovoltaic (PV) panels.
Pumps vary greatly in size, power, pres
sure and capacity, so growers need to
first estimate their crop size and water
requirements and work backwards to
determine power requirements, pump
size and type.

A
60 ft = 26 psi

Figure 2. Gains and losses in pressure from a pond located above the field to be irrigated.

1.1 Ta

http:/lwww2.ca.uky.edu/agcomm/pubs/HO/HO120/HO120.pdf



- gravity-fed
irrigation can be
effective in

high tunnels

My

Kenya (2012)



High Tunnel Structures

o select
* setup ..
G manage N -




Choice in High Tunnel
Design and Add-on
Components continues
to Increase



Modifications of Standard High
Tunnel Design and Components

* greater, and more
efficient and strategic
environmental control

... Including semi- or fully-automated environmental
monitoring and HT ventilation






High Tunnel Environments

* temperature

* (relative) humidity

e light °*wind

* soll moisture, other
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High tunnels are not .climate-contrc\)lled greenhouses. Still,
paying close attention to environmental control in the HT like is
common in greenhouses can be useful to HT growers.



weather + HT management

\ 4

(HT conditions) + crop genes/
physiology

¥

cropping outcomes




High Tunnel Environments

Selected Examples of :meaue

* (relative) humidity
* light *wind

Tools and Practices  -simsure.one
High Tunnel Growers Can Use
to Improve Outcomes from
their Initial Investment in

High Tunnel Production
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Greater ¢
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Most ventilation
accomplished via
vents, end wall
doors, and sidewalls.

Ventilation capacity, IeI, iin, duon
impacts outcomes significantly.







the soil and young plants




“kneewall”
Installation






solar, wind power
* Improving
1 +accessible
2 < potential asset

solar- or wind-charged
battery(ies) can power
small fans, motors,
pumps, control panels,
efc.
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moveable double Iayer slar-powered
30 ft x 48 ft hlgh tunnel
(leoi Greenhouses Inc)




Rollbars Remotely
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A Simple, Inexpensive, DIY System for
Controlling the Height of High Tunnel Sidewall

1. Standard sidewall motors powered by a battery-solar panel combination, as
described above;

2. A standard voltage-regulating unit converting 12 volts from the battery to
24 volts needed by the motors (approx. $80.00);

2. A motor controller (available at electronics stores or online for approx.
$15.00);

3. An off-the-shelf, WiFi-enabled microcontroller to act as the brains of the
system (approx. $5);

4. WiFi already present on the farm property or wireless access with a
hotspot or similar ($0 to monthly charge typical of a mobile phone plan); and
5. Code for the motor controller (no charge).
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Solar- Ice Cooling Poly Film
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rotate and cover crop (may require
secondary irrigation system)

overhead sprinkler for
situations in which
drip is inefficient or
Ineffective



Horticulture and Crop Science Series No. 881
February 2021

Installing an Overhead Irrigation
System in a High Tunnel

Mark Spigos, Nicole Wright, Dr. Matthew D. Kleinhenz, Department of

Horticulture and Crop Science, Vegetable Production Systems Laboratory,

The Ohio State University

THE OHIO STATE UNIVERSITY
COLLEGE OF FOOD, AGRICULTURAL, https:/lu.osu.edulvegprolabl
AND ENVIRONMENTAL SCIENCES

materials cost for
overhead irrigation
system

(21 ft x 48 ft tunnel)
= $152

https://u.osu.edu/vegprolab/

https://cpb-us-
w2.wpmucdn.com/u.
osu.edu/dist/9/24091/
files/2021/06/ht-
overhead-irrigation-
guide-21-1.pdf
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HOBOIink

Powerful web-based aceess to your data
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HOBOIink is a web-enabled software platform that
makes it easy to view and to manage your data remotely.
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weather + HT management

\ 4

(HT conditions) + crop genes/
physiology

¥

cropping outcomes
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-The OSU Vegetable Production Systems Laboratory
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High Tunnels

* six, 21 ft x 48 ft
* one, 30 ft x 48 ft

(moveable)
* three, 30 ft x 80 ft

Mid-Tunnels
e 22, 4 ft x 30 ft




Help maximize the
value, impact, and
sustainability of high
tunnel production.






However you
choose to
approach It,
remember ...



Whatever HT you
begin with,
remember ...




1. You paid for the opportunity to
include HTs in your business.
Get the most from it.

2. The simplest HT is sufficient. Still,
some modifications can be useful.

3. Regardless, maintaining soil health
and using advanced, proven
decision aids and tools are key to
benefitting fully from your HT(s).

4. Stay tuned.



THANK-YOU

and THE OHIO STATE

GOOD LUCKI UNIVERSITY

COLLEGE OF FOOD, AGRICULTURAL,
AND ENVIRONMENTAL SCIENCES

QUESTIONS?



Dr. Matt Kleinhenz

Professor, Extension Vegetable Specialist

Dept. of Horticulture and Crop Science

The OSU-OARDC

Phone: 330-263-3810

E-mail: kleinhenz.1@osu.edu

Web: u.osu.edu/vegprolab

YouTube: https://go.osu.edu/vegeprosystemslab
Facebook:  www.facebook.com/osuvpslab
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The Ohio State University Extension embraces human diversity and is committed to ensuring that all research and
related educational programs are available to clientele on a nondiscriminatory basis without regard to race, color, THE OHIO STATE
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statement is in accordance with United States Civil Rights Laws and the USDA. UNIVERSITY

COLLEGE OF FOOD, AGRICULTURAL,
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