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Presentation Qutline

Irrigation Management — It’s a Dynamic Environment
Our ‘Toolbox’ — A Data-driven Approach

System Capabilities (in Brief)

Substrate Water Content and Plant-available Water
Integrating Knowledge and IM Strategies

Some Online Resources



Irrigation Management — Dynamic Relationships
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Radio Datalogger Evolution
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Soil Moisture, EC Sensors

GS3: EC, soil moisture,
soil temperature

Line pressure In-line/Tank EC Water Potential

Various soil moisture sensors




Environmental Sensors
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and Total radiation | and direction
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Canopy-level Microclimate Sensors




Sensor Networks ‘ Local Irrigation Control
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Automated Control Capability

Developed an advanced node, capable of reading any sensor input, controlling
irrigation autonomously based on threshold values set by the grower

Data is used by growers to make real-time
decisions and monitor crop/field conditions

Plant irrigation can be determined
automatically based on sensor values or by
using plant water use models

Sensor data and irrigation control can be
accessed anywhere with an internet-
enabled device

Ag-Zoom Control Logger

System is fault-tolerant and reliable

Kohanbash, Kantor, Martin and Crawford, 2013 ; ;
HortTechnology 23: 725-734 https://smart-farms.net/publications



https://smart-farms.net/publications

Autonomous Irrigation Control (2020 — present)




Ag-Zoom Micro-Pulse Irrigation Scheduling Capability
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Water Content (VWC) and Plant-Available Water (PAW)
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Plant Available Water — Soilless Substrates
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Author Substrate kPa kPa kPa kPa
Bunt, 1961 60% soil: 40% peat =46 -- -- --

De Boodt and 0 :
Verdonck, 1972 100% perlite - 12.5 4.9 --
Fonteno, 1981 60% pine bark: 20% Sphagnum peat: B 22.0 3.1 B
20% concrete sand
Milks et al, 50% peat: 50% vermiculite 51.6 - - 24.1

1989




Soil Matric Potential Sensors

Advantages

* Direct measurement

* Accuracy in wet range high
* Precise wet range
Disadvantages

* Maintenance (filling)

* Manual readings

* Narrow range

© $51t0 5555

Advantages
* No maintenance or calibration
required

* Dry range measurements
* Real-time readings
Disadvantages

* Indirect measurement

* Accuracy low

© $SS

Soilless substrates — need continuous contact with media solution



Commercial Peat : Perlite Substrate
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Moisture Release Curves — Horticultural Substrates

= Perlite density .07
Coconut Coir Density .13
Fafard Nursery Density .16

====Transplant Density .18
= Evergreen Density .18

Dud!n\’l'c Coarse Dnncit\’l 19

== Pine Cone Density .19
McCorkles coarse Density .22

VWC

= McCorkles fine Density .23
= Randy's Pine Bark Density .23
== Dudley's fine Density .25

= Foothills 60-40 density .33
Poolers Nursery Density .34
Foothills 70-30 density .35

Yard waste Density .42
=== lunicipal Waste Density .52

P £ 3 O
arecn roor acerisity .57

Forest Farm 1

(en]

pF

1.0 pF
-1 kPa

2.5 pF=
-33 kPa

Matthew Chappell, Univ. Georgia

(Unpublished data)



VWC (%)

Moisture Release Curves
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Irrigation Dynamics — Soil Moisture
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Integrating Irrigation Thresholds
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Dynamic Autonomous Irrigation Scheduling

Dogwood Control
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An Empirical Approach to Calculate PAW
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When Exactly Should | Irrigate?

By John Lea-Cox

Increase crop growth and quality with proper irrigation management.

This is a question that bedevils most growers, since the consequences of not irrigating at the correct time can
f  lead toreduced growth (ifirrigations are not timed to replace daily plant water use) or nutrient leaching and
w perhaps increased root disease, if irrigations are too frequent or too long.
@

Knowing exactly whento irrigate provides the opportunity for real increases in crop growth and quality and

http://www.gpnmag.com/article/when-exactly-should-i-irrigate




Knowledge Center: http://waternut.org/moodle

Water and Nutrient Management for the Nursery and Greenhouse Industries
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BURLEIGH DODDS SERIES IN AGRICULTURAL SCIENCE

Achieving sustainable
cultivation of ornamental
plants

Edited by Emeritus Professor Michael Reid
University of California-Davis, USA
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Any Questions?

John D. Lea-Cox

Department of Plant Science and
Landscape Architecture

University of Maryland
College Park, MD USA

JLC@umd.edu
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