


California Strawberries
All Year Round

Fresh: 1.9 Billion Pounds
Frozen: 342 Million Pounds
Crop Value: $3.0 Billion
Area: 37,552 Acres

Source: 2021 — USDA Market News, PSAB, CSC



California Strawberries: Market Facts
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California Agricultural Production Statistics

California's Top 10 Agricultural Commodities

California’s agricultural abundance includes more than 400 commodities. Over a third of the country’s vegetables and

three-quarters of the country’s fruits and nuts are grown in California. California’s top 10 valued commodities for the

2021 crop year are:!

» Dairy Products, Milk — $7.57 billion » Pistachios — 52.91 billion
» Grapes — 55.23 billion » Lettuce — $2.03 billion
» Almonds — §5.03 billion » Tomatoes — $1.18 billion
» Cattle and Calves — $3.11 billion »  Walnuts — $1.02 billion

) > Strawberries — $3.02 billion » Rice — 51.00 billion



$5.1 billion

economic contribution generated by California strawberry farmers

— $2.1 hillion

Indirect impact of strawberry farmers

$3 billion

Direct impact of strawberry farmers

Nearly 90%

of US-grown strawberries are from California

Approximately 250 family-owned strawberry
farms with 70,000 jobs created




University Network

UC Davis

UC Merced

Fresno State

Santa Cruz
e
Monterey Cal Poly

CAL PoLY

/7 ,

San Luis Obispo

Santa Barbara

UC San Diego

Ventura




CALIFORNIA

Recipes v Strawberry Farm Stories v

g
s
P S

California Strawberries
Healthy, Sustainable, and Delicious

Discover the care that goes into the land and people that produce the strawberries we
all love.
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Mission: Increase the sustainability of California Strawberry growing
through research and education that is aligned with grower needs.

Strawberry Center

Entomology Pathology
t




Fund

RFP / Internal Research

Facilitate

Define Targets / Farmer Surveys
/ Field Studies

Coordinate

Seminars / Field Days /
Introductory Meetings



Provide commercially
available solutions
within five years
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Conventional Approach
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ASSESS DESIGN CONDUCT REPORT
PROBLEM EXPERIMENT RESEARCH



>$20 million
SBIR PROGRAM OUTPUTS ~$50 million (1.0%)

>$10 million

(0.4%) (2.8%)
>$100 million
(0.3%) >3$5 million
/ (2.3%)

>$1 million
(20.1%)

$1-$1 million
(73.2%)

FIGURE 4-2 Distribution of projects with sales >$0.
SOURCE: NRC Phase II Survey. National Research Council 2008. An Assessment of the SBIR Program. Washington, DC



Strawberry Center Approach
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ASSESS PROBLEM DEJIGN EXPERIMENT \ PRODUCT
— GROWER SURVEY WITH GROWERS

Validate

GROWER FEEDBACK
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Playbook
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Listen to growers

Products that meet
growers where they are



Exploration Application Validation Commercialization
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California Polytechnic State University, San Luis Obispo
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Home = About OurWork OurTeam News Internships & Opportunites  Order Strawberries =~ Upcoming Events = Giving

Home : Strawberry Automation Summit Held at Cal Poly

OUR WORK

Strawberry Automation Summit Held at Cal Poly

il

Presentations

Research Posters

Research Publications

Outreach Publications

Skip to Content ? Current Students Prospective Students Parents Business Community Faculty & Staff Alumni

my CalPoly login Maps  Contact

CALPoLY | Department of Computer Science
e and Software Engineering

Skip to Content ? Current Students Prospective Students Parents Business Community Faculty & Staff Alumni

my CalPoly login “Quick Links ~ Contact Maps | Search 5]

mne ao - CALPOLY | Mathematics Department

College of Science & Mathematics

CaLPory | Agribusiness Department
Home | About Us College of Agriculture, Food & Environmental Sciences cal Poly is adin
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Colloquium & §

Colloquium Schedule

Home : 1st Annual Strawberry Automation Summit \

The Mathematics Dep 1st Annual Strawberry Automation Summit
throughout the quart:

In January 2018 Professor Timothy Delbridge and Agribusiness students Drew Allen and Allison Deoudes participated in the 1st Annual
Strawberry Automation Summit. The event featured presentations from engineers and business leaders at the forefront of automation

Colloquia on topics of and production technology in the strawberry industry. Drew and Allison are both working with Delbridge on strawberry industry research
scheduled on Thursd

students and visitors

projects.

specific location.

Colloquium Sch
Support AGB Connect with Us News & Events Student Resources  Prospective
FUNDING AGB'S FUTURE AGB FACEBOOK AGB NEWSLETTER 2015- ADVISING Students
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Economic Feasibility of Strawberry Processing Mechanization

Introduction

Strawberry processing is an important
part of the indusiry bul often goes
unnoticad. In 2015, 627 million pounds of
strawberies were processed, valued al
5276 330,000, Every strawbarry that
goes inko the processing side of the
industry must have the caly removed,
This removal process is cumently done
by hand, eithar in the field or processing
Tacility.

Cabyn

Objectives

The objective of ths project is 10 make 3
conclusion regarding the economic
Teasibility of a recently developed
aulomated calyx removal machine. This
maching uses a compuber vision guided
water knife o slice the calyx off the
strawbedty at & rabe of 2,500 beffias per
miniuta.

Methods

We davelaped a linear programming
model bo identify the least cost siratagy
for decapping sirawberries given the
existenca of the new technology subject
1o Specified Consiramis. The rodel
includes the option ko purchase
strawbemes with the calyx, which will be
sant through the automated calyx
remaver, of wilh he calys préviously
removed. Strawberries purchased with
thé cihyoc préviously refmoved ane
purchasad at a pramium bl subject to
less loss or fruil damage,

Drew Allen and Timothy Delbridge
Agribusiness Department

Results

Below are figunes that show the results of the linear programming model and
sengiivity analyses, These figunes display how important individual paramebers ane o
this total cost savings from implemanting the robotic decapper. The basaling scanaric
reflects a requined outpul of S0% wholas, 30% partials, and 20% juice wilh assurmed
costs of 30,30 for capped strawbemias and $0.50 for decapped sirawbermies. These
figuras show the impact on cost savings from changing the assurmed machine outpul
afficiency and premiums for decapped fruil,
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Conclusion

This analysis shows that the current
ouipul specifications of the robotic
decapper do not make adopbion feasible
al currend frull prices, As can be Seen in
the rasults figures, the parcentages of
whole fruit and juice thal are oulput from
the machine create binding constraints
depending on the onder requirements.
Pramium also has a big impact on cost
savings, The prermium is much lower
than normal in 2017, which causes the
maching o be unprafitable. Howeser,
this is expected o rebound since many
variables such as labor costs and yields
cause the pramium io shift.

This research points to three areas on
which 10 foCUS Moving fonwarnd,

1. Pre-sortng: Strawberres could be
prasoried 50 thatl only ideal size and
conical shape are sent through the
machine, This will increase the
efficsency of the machinge.

o0S 9

XX

2. Partial Implemantation: The maching
could be implementad only at
processors that have a relatively low
wholi requirgmants such as jam
producers rather than ndustry wide.
This will @nabde the machine oulput
to meat a higher parcentage of order
specifications.

3, Machine Redasign: The maching
ooulkd be regesigned 1o reduce
processing spaed and mprove
accuracy. This would allow the
maching 1o mesl mone orders
industry wide though the techaical
feasibility of redesign s uncedain,
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Wearable Spinal Support
Device

Haptic Sensing in Compliant
Robotic Manipulators for
Robust Grasping

Modr  / Scalable

Texture Applications in Soft PickMo - I0T Strawberry
Grippers Harvest Aid

Economic Feasibilit

Strawberry Bare Root
Identification for Transplanter
Applications

Automated Phenotyper

QuickPick - IOT Strawberry
Harvest Aid

Design of Two End Effectors of
Farmer Behavior Inspired
Strawberry Picking Methods
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Learn
- Production practices
- ID pests & diseases

Do

- Plant

- Design experiments
- Collect data

Teach
- Mentor
-  Presentations
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Industry Analysis )

Benefit /

Costs & Benefits
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Pest & Disease Management Cost > Benefit
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Costs & Benefits
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Pest & Disease Management Cost > Benefit
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Field Infrastructure )

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



Economies Of Scale )

Costs & Benefits
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Pest & Disease Management Cost > Benefit
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Automation Projects 2016-2023 )

Green = Available & Red = Pending

Non-Chemical Enhanced Workforce
Pest & Disease Control Pest & Disease Control Efficiency & Safety
l I| Optimized Optimized Decapper
Bug Vacuum Spray Rig
f\ Weed / Runner Lygus Bug Cross Hole
‘ Mechanical Removal k Monitor — Puncher / Burner
-z | Cost Effective T Equipment 7\ Hoop House
, ; < uve L | Operator Aid Arch Remover
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Lygus Bug Vacuum




Plastic Mulch Hole Burner




Plastic Mulch Hole Burner
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Hoop Arch Removal




Strawberry Processing - Decapping
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Journal Publications Trade Magazines

International
Journal

of

Taylor & Francis
Tavor & Frandis Growo

is double barrel vacuum removes lygus in a southern district growing region. Photos: California Strawberry Commission

y Crystal Nay
‘estern Editor

For the better part of a decade,
rere has been some version in the
arket of a bug vacuum for use against

alifornia strawberries.

ears of its commercial

ailability,

bout 90% of strawberry

growers adopted the vacuum into their

operations, sceing it as a valuable tool

not only for a more sustainable control
approach, but also in situations where
pesticides were not allowed or had run
out. That same figure still seems true
today

Lygus bugs are a problem in

strawberry, causing misshapen fruit,

SIS s

© New varieties

IT TREE SALES. INC.

© Reliable rootstocks

® Top quality nursery trees
® Decades of industry knowledge

Dawn Melvin

Matthew Schuld

Your time is valuable,
make Summit your first call!

800.424.2765

+ | FruitGrowersNews.com

www.summittreesales.com ¢ @ Like us on Facebook

or “catfacing” by feeding on the sceds

during fruit development. Based on
research conducted by the California

Strawberry Commission and the
Poly Strawberry Center, lygus dama
estimated at $100-200 million annually

in decreased fruit yields - a hefty figure
for the more than 4,600 organic and
36,400 conventional strawberry acres in
the state

How the bug vacuum has reduced
those economic loss figures is still
unknown, as a large-scale study to
assess these figures has not yet been
conducted. There are, however,
predictions based on smaller plots.

“We expect the lygus population to

 said John

automation m

decrease by about a third,

Lin, product
for both the
Commission and the Cal Poly

ger

alifornia Strawberry

Strawberry Center. “We don't know

ge is

yetif that will have a direct translation

into a third decrease in damage, but we

expect the popul

to be suppressed
by a third based on preliminary results.

Two districts, two models

Across California’ strawberry acreage
are two growing districts - the northern

and the southern - that feature two

different growing systems, each with a
tractor-mounted vacuum designed for th
regions production system. For the
four-row system in the southern district,
there is a double-barrel bug vacuum,

which recently

nderwent some design
changes to improve airflow.
A straight tube design took the place

of narrow ducting, which allowed for

more efficient fans and maintenance of

the 50-mile-per-hour airspeed within the
vacuum. The change improved airspeed
by 20% by allowing air to flow out of

» State of Michigan Certified
“Virus-tested” Blueberries

» 20+ Varieties of Highbush

» 8+ Low to Half-highbush
Varieties USDA Zones 3-4

» Cranberry Plants Also

Family Owned
since 1958

Blueberry Plants Directly From the Grower

Catalog Available on Our
Website

76241 14™ Ave South Haven, MI
269-637-3915
les@degran
randchamps.com

FRUITGROWERSNEWS.COM
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*, IPM ACHIEVEMENT AWARD -

The California Department of Pesticide Regulation recognizes

Cal Poly Strawberry Center

For promoting IPM and sustainability production through prolific research

Cabloma Enronmented Protection fgency

Pesticide Regulation

dpr Department of

and outreach programs

»

csu The California

Statf University

»

TRANSFORMING TOMORROW.

calstate.edu/impact-of-the-csu/research
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Cal Poly Strawberry
Center and the U.S.
Department of
Agriculture Research
Service Receive S1
Million in Federal
Funding to Focus
Efforts on Automation
Advancements in the CAL POLY

F | e I d Strawberry Center
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