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Increasing the sustainability of California’s strawberry industry through

research and education
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USDA
ARS/Cornell/UFL

IX North American
Strawberry Symposium
February 3-6, 2019

Contributions

. UV Proof of Concept
. Mildew, mites, mold
. Results in lab settings

Important findings

. Dosing matters — too much
damages plants, too little
does not control pests

. Dark period matters

Challenges

. Dosing requires control of
height, time, and intensity

. Variable conditions
outdoors

. Treatments done at night

. Persistent treatment, light

applied all season long
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Solar light
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Sun

ULTRAVIOLET VISIBLE INFRARED

Uv-C UV-B UV-A

100 280 315 400 700
Wavelength (nm)

« UV-A 315-400 nm Long-wave, not absorbed by ozone layer

« UV-B 280-315 nm Medium-wave, mostly absorbed by the ozone layer

« UV-C 100-280 nm Short-wave, germicidal, completely absorbed by
the ozone layer and atmosphere
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is stalled, no transcription or replication
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Microorganisms have the ability to repair UV-caused DNA damage
with its own light-activated enzyme called photolyase
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Al dimensions In cenfimeters
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FIGURE 1

Schematic and dimensions of devices used in UV-C applications to straw-
berry beds at field trial sites in Santa Maria, California (A), and Plant City,
Florida (B).

Build Cost = $8,700/bed
@ 200 J/m”2 twice weekly
7 beds/30 acres

Paulo P. Mello, Rodrigo B. Onofre, Mark Rea,
Andrew Bierman, David M. Gadoury, Kelly
Ilvors, Miranda Ganci, Jenny C. Broome, and
Natalia A. Peres

https://doi.org/10.1094/PHP-01-22-0002-RS
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https://doi.org/10.1094/PHP-01-22-0002-RS

D i ﬁ State of California
Department of Cal/OSHA -

Industrial Relations Labor Law ~ Safety & Health = Workers' Comp = Self Insurance = Apprentice

Occupational Safety & Health Standards Board | Petition File No. 596:

Petition File No. 596:

Title 8, General Industry Safety Orders, Section 3441(b)

Petition File No. 596
Praveen Penmetsa
Jake Winters

To amend Section 3441(b) to permit the use of highly automated and autonomous agricultural equipment. The

proposed amendment would allow for the use of driver optional tractors without a human operator stationed at

the vehicular controls within a strict set of safety guidelines.

 Petition 596 &

* Proposed decision &

e Staff evaluation &

e Cal/OSHA evaluation &

» Adopted decision &
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Basic
manufacturing
(CEEEI

Capability in
production
environment

Proof of Laboratory
concept production

~ prototype

Government and

Private , Sector
universities |

Investment

HOW TO FILL THE INNOVATION GAP FOR UV-C PEST & DISEASE MANAGEMENT?
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Industry Analysis
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Costs & Benefits
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Pest & Disease Management Cost > Benefit
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Industry Analysis

Benefit — Grower 1 /

Benefit — Grower 2

Costs & Benefits

Pest & Disease Management ' :Cosgt > Benefit
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Field Infrastructure - Soil Type
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ield Infrastructure - Inclination
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Field Infrastructure

Challenges: Tall rows, sprinklers, Challenges: Steep hill, security,
drainage ditches drainage ditches
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Plant Architecture

UV-C Power Distribution
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Plant Architecture

UV-C Power Distribution

y position [in]

-30 -20 -10 0 10 20 30
X position [in]

CAL POLY

Strawberry Center

Power [Watts]

N (O8] B
o o o

y position [in]

—_
o

| | 1

-10 0 10
X position [in]

20

30

0.1

0.08

0.06

0.04

0.02

Power [Watts]




Plant Architecture

UV-C Power Distribution
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Plant Architecture

UV-C Power Distribution
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Economies Of Scale

Benefit — Grower 1 /

Benefit — Grower 2

Costs & Benefits

Pest & Disease Management ' :Cos;t > Benefit
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John Lin, Ph.D.
DIRECTOR OF AUTOMATION

Office Location: Bldg. 83 (Technology Park) - Ste. 104A
Phone: (805) 867-3086

Email: jlin134@calpoly.edu

CALPOLY

Strawberry Center



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33

