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A year ago, Annual Meeting 
Chairman Gary Snyder said, 
“2020 has been a year like no 

other.” From my perspective, 2021 
has felt all too much like 2020. 

While it is tempting to despair 
at problems that seem intractable, I 
am optimistic. The Washington tree 
fruit industry has many challenges 
laid before us, and many seem 
beyond our abilities to control. 
While these challenges are great 
and numerous, I still believe we can 
have a bright future; we only need to 
survive this onslaught. I don’t have 
all the answers, but I believe the 
content we’ve put together this year 
for the Washington State Tree Fruit 
Association’s 117th Annual Meeting 
and NW Hort Expo will help guide 
you and your team toward them. 

Many of these solutions are found 
outside formal presentations, and 
attending the show is a great way to see 
and talk with friends and associates. 
Unfortunately, we were unable to do 
that in 2020. Many of us are anxious 
to return to in-person meetings and I’m happy to say, as I write this in October, 
we expect the Annual Meeting and NW Hort Expo will be held in-person at the 
Yakima Convention Center and Yakima Valley SunDome. We understand that 
some people may not be able to attend in person; for those folks, the meetings 
are being recorded and made available for later viewing.

This year our keynote speaker is Peter Zeihan. Many of us have heard 
him speak at prior meetings, seen his videos and updates, and read his 
books on geopolitics. He will be speaking to us on how the last 18 months 
have changed the global system. I believe his macro-level view of current 
events will give us a peek into our fruitful future. Following Zeihan will 
be our Batjer Address from Mike Willett, who has decades of experience 
in tree fruit industry science and policy and will be able to give us insight 
on how we can mitigate our current challenges and make it to those 
smoooooth seas. 

Our session managers have been hard at work lining up speakers and 
panelists for this year’s show. We will be discussing technology, horticulture, 
safety, finance and human resources topics. Also, on Monday afternoon we will 
be having research news flashes. These five-minute updates from the research 
community are often cutting-edge and stimulating. 

We live in a region that is second to none in producing fine fruits that 
feed the world. We have a wealth of talent to overcome the challenges put 
in our path. I think these factors are reasons for us to be optimistic for 
our future. The Washington State Tree Fruit Association, North Central 
Washington Fieldmen’s Association, and the Yakima Pom Club thank you 
for attending the show. I would like to thank them, the session managers, 
speakers, vendors and, lastly, our sponsors. This dedicated crew will help 
ensure we all have the skills needed to weather current storms and make it 
to port.

Jordan Matson 
2021 WSTFA Annual Meeting Committee Chair

Welcome

We live in a region that is 
second to none in producing 

fine fruits that feed the world. 
We have a wealth of talent 
to overcome the challenges 

put in our path. I think these 
factors are reasons for us to 
be optimistic for our future. 
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WSTFA Annual Meeting & NW Hort Expo

The WSTFA’s mission is to add value to all segments of 
the tree fruit industry through educational programs 

and conferences, statistics to enable growers and packers 
to plan for market opportunities, and engagement in 

Washington State government affairs to help address the 
market uncertainty driven by government policy.

WSTFA Mission Statement

2021 ANNUAL MEETING PLANNING COMMITTEE 

Tom Auvil
Aaron Avila, G.S. Long Co.

Ken Ballard, Northwest Farm Credit Services
Mike Doerr, Wilbur-Ellis

Jared England, Manson Growers, Annual Meeting Vice Chair
Todd Fryhover, WAC

Sean Gilbert, Gilbert Orchards
Brad Newman, Cowiche Growers

Jacqui Gordon Nuñez, WSTFA
Ines Hanrahan, WTFRC

Karen Lewis, WSU Extension 
Jordan Matson, Matson Fruit, Annual Meeting Chair

Dr. Tobin Northfield, WSU
Tory Schmidt, WTFRC

Gary Snyder, Past Meeting Chair
Kate Tynan, NHC

Stacy Young, AgroFresh

2021 ANNUAL MEETING SESSION MANAGERS 

Dr. Achour Amiri, WSU
Tom Auvil

Jared England, Manson Growers
Jacqui Gordon Nuñez, WSTFA
Karen Lewis, WSU Extension 

Flor Maldonado, Maldonado Orchards
Jordan Matson, Matson Fruit

Aylin Moreno, Washington Fruit & Produce
Dr. Tobin Northfield, WSU

Mario Miranda Sazo, Cornell Cooperative Extension
Zach Williams, Stemilt Growers

Here to Help You Grow®

800.743.2125 | northwestfcs.com

Ag is constantly 
evolving. 
So are we.
The businesses we finance – in farming, ranching, 
forestry and fishing – are ever changing. We 
embrace agriculture’s dynamic nature and operate 
on the leading edge, interpreting trends, pitfalls and 
opportunities. When it comes to managing change, 
we’re right there with you. 
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2021 WSTFA BOARD 

NORTH INDEPENDENT GROWER
Mark Hambelton, Double M Orchard
Jeff Pheasant, Pheasant Orchards Inc

SOUTH INDEPENDENT GROWER
Shawn Gay, Finley Orchards

Kevin Knight, Knight Orchards
Morgan Rowe, Rowe Farms

AT-LARGE GROWER
Bryan Peebles, MarD and Sons LLC

Gary Snyder, C&O Nursery

NORTH PACKER 
Jared England, Manson Growers, Planning Committee Vice-Chair

Marc Griggs, Stemilt Growers

SOUTH PACKER
Jordan Matson, Matson Fruit Company, Board Chair  

and Planning Committee Chair
Dan Plath, Washington Fruit & Produce Co

Sean Gilbert, Gilbert Orchards

MARKETER
Kristin Kershaw, Domex Superfresh Growers

WSTFA STAFF

Jon DeVaney, President
Ranie Haas, Director of Regulatory & Industry Affairs

Tim Kovis, Director of Communications and Events
Jacqui Gordon Nuñez, Director of Training, Education & Member Services

Joanne Rouse, Education & Member Services Assistant
Jayme Smith, Senior Data Analyst 

Emily Allwardt, Office Manager
Karla Flores-Curiel, Data Assistant

105 S 18th St #116 | Yakima, WA 98901
Phone: 509.452.8555 | Fax: 509.452.8754

2900 Euclid Avenue | Wenatchee, WA 98801
Phone: 509.665.9641 | Fax: 509.665.8541

Website: www.wstfa.org

WSTFA Annual Meeting & NW Hort Expo
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Get the Get the 
WSTFAWSTFA  

Mobile AppMobile App
SPECIAL THANKS TO OUR GOLD SPONSORS
AgroFresh · CORTEVA Agriscience · FirstFruits Farms ·  

Good Fruit Grower · KeyBank · PGIM · Valent USA

SPECIAL THANKS TO OUR SILVER SPONSORS
Domex Superfresh Growers · G.S. Long · innov8.ag · Larson Gross · Northwest 

Wholesale · Nutrien Ag Solutions · Pace International · Stemilt Growers · 
Teleos Ag Solutions · WA Apple Education Foundation · Zachary Scott

SPECIAL THANKS TO OUR PRESENTING SPONSORS
Phytech · Semios · Advancing Eco Agriculture

WSTFA Annual Meeting & NW Hort Expo

Your trusted
source.

800.743.2125 | northwestfcs.com

·  Real Estate Financing

·  Operating Lines of Credit

·  Country Home & Lot Loans

·  Crop Insurance*

We support agriculture and rural communities with
reliable, consistent credit and financial services, 
today and tomorrow.

PLATINUM SPONSOR 
Northwest Farm Credit Services

Washington State Tree Fruit Association
117th Annual Meeting & NW Hort Expo

P l a n t - B a s e d  F a r m i n g

Set a call with an expert.

EVER WISHED YOUR 
TREES COULD SPEAK?
WELL THEY DO.

Phytech is helping the world's top fruit growers 
optimize their production by connecting them 
to their trees. Join them

Enjoy Phytech's service:

Reach your desired fruit size and quality

Mr. I�ach Shalev Rosenbach / Territory Manager
Mobile: (509) 668-1602
Email: I�ach.s@phytech-usa.com
www.phytech.com

Take the next step with our automation solution

No hardware or maintenance investment 

Ongoing irrigation consultancy and support

NOW YOU CAN LISTEN

C

M

Y

CM

MY

CY

CMY

K

good fruit magazine.pdf   4   13-Oct-20   12:21:59 PM

wstfa.org/mobile

SCAN THE CODE  
TO GET THE APP
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WSTFA Annual Meeting & NW Hort Expo
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Our Choices Today Shape Our Reality Tomorrow 
8:00 a.m. – 12:00 p.m.
Yakima Convention Center, Ballroom E, F & G

MONDAY

TUESDAY 	

Interdisciplinary  
Approaches to Overcome  
Challenges In Tree Fruits 
8:00 a.m. – 12:00 p.m.
Yakima Convention Center, 
Ballrooms A, B & C

WEDNESDAY

See Page 16

WSTFA Banquet, 6:00 p.m. – 9:00 p.m. 
Yakima Convention Center South Ballroom

State FFA Apple/Pear Judging, 10:00 a.m. – 11:45 a.m. 
Student FFA Leadership Luncheon, 12:00 p.m. – 1:00 p.m. 

See Page 26

What Can We Do to 
Weather The Storm
1:30 p.m. – 5:00 p.m.
Yakima Convention Center, 
Ballroom E, F & G

See Page 18

Knowing and Managing 
Postharvest Decays
8:00 a.m. – 12:00 p.m.
Yakima Convention Center, 
Ballroom D

See Page 28

Implementing Technology 
1:30 p.m. – 5:00 p.m.
Yakima Convention Center, 
Ballroom D

See Page 34

WSDA Pesticide  
Update/Training 
1:30 p.m. – 3:30 p.m.

See Page 34

Navigating the Legal 
Minefield 
8:30 a.m. – 12:00 p.m.
Yakima Convention Center, 
Ballroom D

See Page 36

WA38 | COSMIC CRISP®
8:30 a.m. – 12:00 p.m.
Yakima Convention Center, 
Ballroom A, B & C

See Page 38

WAEF Alumni Breakfast, 7:00 a.m., Yakima Convention Center

WSTFA Leadership Luncheon, 12:00 p.m. – 1:00 p.m., 
Yakima Convention Center, Ballroom D

Washington State Tree Fruit Association (WSTFA) 
 117th Annual Meeting and NW Hort Expo 

Yakima, Washington, December 6, 7 & 8, 2021
Annual Meeting Sessions: Monday, Tuesday & Wednesday

NW Hort Expo/Trade Show: Monday, Tuesday & Wednesday
Spanish Language Session: Tuesday

Early Packet Pick-Up Hours

Sunday: 2:00 p.m. – 6:00 p.m. 
Lobby of the Yakima Convention Center

Annual Meeting Registration Hours

Sponsored by Banner Bank
Monday & Tuesday: 6:30 a.m. – 5:00 p.m.

Wednesday: 7:30 a.m. – 12:00 p.m.

Spanish Session Registration

Sponsored by G.S. Long Co., Inc.
Tuesday: 6:30 a.m. – 9:00 a.m.

NW Hort Expo/Trade Show Hours

Convention Center: Monday-Tuesday 8 a.m.-5 p.m., Wednesday 8 a.m.-Noon
SunDome: Monday 10 a.m. – 7 p.m. (Networking Social, 4 – 7 p.m.) 

Tuesday 8 a.m. – 5 p.m. and Wednesday 8 a.m. – Noon
NW Bus Sales is sponsoring a shuttle service from  

the Yakima SunDome to the Yakima Convention Center.
Parking is free at the Yakima SunDome.

See Details on Pages 12–14

WSTFA Leadership Luncheon 

Yakima Convention Center
Monday: 12:00 p.m. – 1:00 p.m.

WSTFA Banquet

Yakima Convention Center
Tuesday: Reception: 6:00 p.m. 

Banquet: 7:00 p.m.

Research News Flash
1:30 p.m. – 5:00 p.m.
Yakima Convention Center

See Pages 22–24

Spanish Language Session 1 Tuesday 8:00 a.m. – 12:00 p.m.
Spanish Language Session 2 Tuesday 1:00 p.m. – 5:00 p.m.
Yakima Convention Center, Ballrooms E, F, & G

See Pages 30-32

Communicating Success, 10:30 a.m. – 11:30 a.m., Yakima Convention 
Center, 200 (See Page 26)

REGISTRATION  
SPONSOR

Banner Bank

AUDIO VISUAL SPONSOR
ApRecs – Secure Data 

Awareness

SPANISH SESSION REGISTRATION 
& BOTTLED WATER SPONSOR

G.S. Long Co., Inc.
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WSTFA Annual Meeting & NW Hort Expo

VENDOR	 BOOTH
Decco US Postharvest	 63
Diamond K Gypsum	 529
Digital Vendetta Productions	 633
Doubl-Kold	 729
Drape Net North America	 46
EAGLE Certification Group	 811
ESS Universal — Heavy Duty  
Bunk Beds	 613
Ewing Irrigation	 533
Extenday USA	 900
FarmLinq	 523
FBSciences	 305
FieldClock 	 713
Fieldin 	 330
Film Tech	 66
Firman Pollen	 29
Frontier Performance Lubricants	 809
G.S. Long 	 101, 103, 202
Gempler's	 111/212
Good Fruit Grower	 GFG
Grandview Ladders	 108, 708
Graphic Label	 127
Growers League/Archbright	 79
H. F. Hauff Co.	 505, 507
Haley Manufacturing	 630, 632-634
Harvust	 27
Hazel Technologies	 19
Hectre	 501
Hello Nature	 72
Heritage University	 134
Holiday Inn Express	 521
Innotech Process Equipment	 624
innov8.ag	 89

VENDOR	 BOOTH

2nd Sight	 43
A&B Packing Equipment 	 908-909
Advancing Eco Agriculture	 87
AEF Global Biopesticides	 511
Aerobotics	 910
Ag Enterprise	 112
Ag Forestry	 92
AgBiome	 401
Agricultural Data Systems	 626
Agro Natural Sciences	 434
AgroFresh	 42
AGRO-K	 110
Airgas USA	 208
Alpha Scents	 70
Amarillo/Wenatchee Wind	 104
American Nettings & Fabric 	 314
American Power Brush	 316
Antles Pollen Supplies	 906
ApRecs	 41
Automated Ag	 313-323, 416-424
Axill Solutions 	 9
Barnel USA	 509
BBC Technologies	 333
Bird Gard	 31
Blue Sky Hazelnuts	 105, 45
Blueline Equipment &  
Manufacturing	 113-123/214-224
Brandt's Fruit Trees	 322-324
Burrows Tractor	 413-419/514-520
C & O Nursery	 58
Cameron Nursery	 39-40
CapstanAG Systems	 126
Carrier Transport	 102
Central Machinery	 203-207
Ceres Certifications, International	 106
Ceres Imaging	 913
CERTIS USA	 503
CH2O 	 628
College of Agriculture, Human &  
Natural Resource Sciences	 71
Compu-Tech	 36
Cultiva 	 18
CWR	 326,328
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Continued on Page 14

WAEF / GFG

Convention Center:  
Monday-Tuesday 8 a.m.-5 p.m.,  

Wednesday 8 a.m.-Noon
SunDome: Monday 10 a.m. – 7 p.m.  

(Networking Social, 4 – 7 p.m.) 
Tuesday 8 a.m. – 5 p.m.  

Wednesday 8 a.m. – Noon
NW Bus Sales is sponsoring a shuttle service from  

the SunDome to the Convention Center
Parking is free at the Yakima SunDome

Main 
entrance
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WSTFA Annual Meeting & NW Hort Expo
VENDOR	 BOOTH

Scentry Biologicals 	 620
SCS Engineers	 320
Semios	 37-38
Shiflett's 	 722
Sierra Gold Nurseies	 204
Simplicity Homes	 44
Sims Manfuacturing	 502
Smart Guided Systems	 531
SNA Manufacturing 	 225
Spring Creek Sales 	 428-430
SQM North America	 812
SS Equipment	 506-510
Storage Control Systems	 307-309
SummitAgro-USA	 80
Superior Fruit Equipment	 411
Sym-Agro	 22
Systems West	 611
Tallman Ladders	 410
TRECO Nursery	 602
Tree Connection	 24
Trident Agricultural Products	 206
True Organic Products	 301
UNITEC USA	 30
United Sales	 325,327
Valley Tractor & Rentals	 231,332,233,334
Van Doren Sales	 28
Van Well Nursery	 710-712
Versatile Refrigeration	 209
Vestaron	 412
Vine Tech Equipment	 733
Vitazyme	 75
Volm Companies 	 629
Wa State Dept. of Ecology	 93
wafla	 99
Washington Apple  
Education Foundation 	 WAEF
Washington Farm Bureau	 16
WaterPoint	 21
WECO The Science of Optical Sorting	 614
Westbridge Agricultural Products	 601
Westmark Labels & Marking	 308
Wilbur-Ellis	 911-912
Willamette Nurseries	 901
Willow Drive Nursery	 33-34
Winton Mfg. Compost Works	 604
WiseConn	 15
WSDA Food Safety	 97
WSDA Specialty Crop  
Block Grant Program	 95
WSU Skagit County	 96
Yakima Label	 17
Yakima POM Club	 519
Zenport	 232
Ziemke's Orchard Removal	 432

VENDOR	 BOOTH
InSeason	 78
JBTC	 116
Jet Harvest Solution	 109
JSC Ag Supply	 612
Kemin | Crop Technologies	 91
Koch Agronomic Services	 810
Koppert Biological Systems	 107
Kragworks Ag Solutions	 805
Lad Irrigation 	 210
M3 Agriculture Technologies	 512
Macro Plastics	 414
MAF Industries, Inc	 125/226
Magna-Bon II	 311
Matrix Sciences	 907
McCown Crafted	 731
Meter Group	 23
Miller Chemical	 20
Modern Ag Products	 74
Montys Plant Food	 734
Natural Selection Farms	 211
North Valley Mechanical	 504
Northwest Farm Credit Services	 304
Northwest Tiller	 329, 331
NuPhy	 213
Nutri-Cal	 705
Nutrien Ag Solutions	 421-423/522/524
Nutrient Technologies	 223
OBC Northwest	 98
Orchard Guard	 303
Orchard-Rite /  
Cascade Wind Machine	 201/302
Oregon Blueberry	 513
Oregon Wire Products	 515, 32
OVS	 215-221
OXARC	 711
Pace International	 25, 26
Pacific Agri-Service	 702-704
Pacific Biocontrol	 35
Pacific Calcium – Nature's Intent	 407
Pape Machinery	 425-433 / 526-534
Pear Bureau Northwest	 90
Perfect Blend	 609
Picatti Brothers	 402
PickTrace	 312
PNASH	 94
PolyNatural	 73
Precision Planting	 114
PrinTrayce Systems	 707
Proline Products	 525
Pure Crop1	 904,905
QualiTech	 527
Rankin Equipment	 404-408
RDO Equipment	 719-721
Red Rooster Consulting	 517
Redox	 60
S&W Irrigation Supply	 426

Sign up to receive 
our weekly eFlash 

newsletter at 
goodfruit.com/e� ash

STAY UP 
TO DATE

The essential resource
goodfruit.com



16    WSTFA Annual Meeting & NW Hort Expo WSTFA Annual Meeting & NW Hort Expo    17

©
2

0
2

1 
N

u
tr

ie
n

 A
g

 S
o

lu
ti

o
n

s,
 I

n
c

. 
A

ll
 R

ig
h

ts
 R

e
se

rv
e

d
. 

8
8

4
0

_
F

0
8

2
1

#LeadingTheField

Make the most of every opportunity to lead the field with Nutrien Ag 
Solutions. Offering a comprehensive portfolio of innovative products and 
services plus local expertise. Talk to your crop consultant about financing 
options or visit NutrienAgSolutions.com.

Okanogan, WA - p. 509.826.1815

Sunnyside, WA - p. 509.515.7170

E V E R Y  S T E P .

E V E R Y  S E A S O N .

Our Choices Today Shape  
Our Reality Tomorrow 	 8:00 a.m. – 12:00 p.m.

Session Sponsor: Northwest Farm Credit Services
Session Manager: Jordan Matson, Annual Meeting Chair 
Location: Yakima Convention Center, Ballroom E, F & G

8:00	 Welcome – Jordan Matson, WSTFA Chairman of the Board & 
Annual Meeting Chairman

8:05	 Weather Forecast

	 State and Local Issue Update – Jon DeVaney, President, Washington 
State Tree Fruit Association

	 Federal and Trade Update – Mark Powers, President, Northwest 
Horticultural Council

	 USApple Update – Diane Kurrle, Senior Vice President, US Apple 
Association

	 Tree Fruit Buyer Update – Craig Green, President and CEO, Tree Top, 
Inc.

9:55	 Remarks From Keynote Speaker Sponsor – The Northwest Seaport 
Alliance

10:00	 Keynote Address: Life After Deglobalization – Peter Zeihan, 
Geopolitical Strategist, Zeihan on Geopolitics 

11:20	 42nd Batjer Address, Crowdsourcing the Way Forward: A Reflective 
Look at the Future – Dr. Mike Willett, Director, Integrated Plant 
Health Strategies LLC

	

WSTFA Leadership Luncheon	 12:00 p.m. – 1:00 p.m.

Session Sponsor: KeyBank
Host: Jon DeVaney, President, Washington State Tree Fruit Association 

Guest Speakers: Rep. Larry Springer (D), Deputy Majority Leader; 
Rep. Larry Hoff (R), Ranking Republican Member of the House  

Labor and Workplace Standards Committee.
Location: Yakima Convention Center, Ballroom D

Board & Commission Nominations

Location: Yakima Convention Center, Ballroom E, F & G
1:15	 Board & Commission Nominations, WSDA

Monday, December 6
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What Can We Do  
to Weather The Storm	 1:30 p.m. – 5:00 p.m.

Session Sponsor: Phytech 
Session Manager: Jared England, General Manager, Manson Growers

Location: Yakima Convention Center, Ballroom E, F & G

1:30	 Welcome and Introductions – Jared England, General Manager, 
Manson Growers

1:35	 Washington State Department of Agriculture Update – Derek 
Sandison, Director, Washington State Department of Agriculture

1:50	 Washington State University Update – Richard Koenig, Interim Dean, 
College of Agricultural, Human, and Natural Resource Sciences

2:00	 Understanding Crop Economics:  
Apples – Todd Fryhover, President, Washington Apple Commission 
Cherries – BJ Thurby, President, Washington State Fruit Commission 
Pears – Kevin Moffitt, President & CEO, Pear Bureau Northwest

3:30	 Break

3:40	 Equipment Vendor Panel

4:20	 Tech Vendor Panel 

Monday, December 6

800-421-4001

Loren, Susan, Rebekah, 
Mark, Adam and Dave

Call our team today…

www.treeconnect.com @redoxgrows

Call to learn more:

208.678.2610
Find us online: http://redoxgrows.com

G R O W I N G
B E Y O N D

R E D O X  I S  A  B I O - N U T R I E N T  C O M P A N Y  

T H A T  F O C U S E S  O N  S U S T A I N A B L E  P L A N T  

N U T R I T I O N .  E A C H  R E D O X  P R O D U C T  H A S  

B E E N  S C I E N T I F I C A L L Y  D E V E L O P E D  T O  

A D D R E S S  S P E C I F I C  P L A N T  N E E D S  I N  

F O U R  K E Y  A R E A S :

ABIOTIC STRESS DEFENSE |  SOIL  HEALTH

QUALITY & YIELD |  ROOT DEVELOPMENT

DISCOVER YOUR GROWTH POTENTIAL.
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Food Safety
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Crop 
Protection
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Horticultural
Expertise

For more than 100 years, Wilbur-Ellis has been 
building teams of experts dedicated to growing 
your business. Combining this expertise with 
proven, innovative technologies like TNS®

and PROBE SCHEDULE™ means aligning 
with your business goals and providing 
prescriptive recommendations that 
help you maximize your nutrient use 
efficiency. As the industry changes 
and input costs rise, it is imperative 
to extract the maximum value of your 
inputs. Your partners at Wilbur-Ellis are 
here to listen, observe, and help.

Yakima Branch | 509-248-6171
Offices also in Grandview, Pasco, Mattawa, Buena, 
and Cowiche, WA, as well as Hood River, OR. 

Chelan Branch | 509-682-5315
Offices also in Cashmere, Brewster, Peshastin, Tonasket, Quincy,
and Wenatchee (office only), WA.

Find out what The Power of We™ can do for you at WilburEllisAgribusiness.com.

For information only. Not a label. Prior to use, always read and follow product label directions.
WILBUR-ELLIS logo, AgVerdict, The Apex Experience, Total Nutrition System, and TNS are registered trademarks, and The Power of WE and PROBE SCHEDULE are trademarks of Wilbur-Ellis Company LLC. K-179105

Have Solutions as Unique
as the Problems They Solve
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RAPID ESTABLISHMENT OF
NEW PLANTINGS
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ROOTERRA 9-3-7 is a next generation bioactive 
fertilizer containing select protein hydrolysates, 
humic and fulvic acids, and essential nutrients 

for the rapid establishment of new plantings.

Cosmic Crisp apple trees showed a 58% increase in branching 
one year after being treated with ROOTERRA (right) 

vs. the Grower’s Standard fertilizer (left)

58%}

Ask us how to improve your crops with ROOTERRA 

   Michael Ruttan
MRuttan@Nutrient.TECH

• Increase # of branches
• Increase # of shoots
• Increase root mass

• Better yields

Monday, December 6

Research News Flash	 1:30 p.m. – 4:00 p.m.

Session Sponsor: Advancing Eco Ag
Session Manager: Dr. Jenny Bolivar-Medina, Tree Fruit Extension 

Information Technology Transfer Specialist, WSU
Location: Yakima Convention Center

1:30	 Introduction – Jenny Bolivar-Medina, WSU Extension

TREE FRUIT BREEDING
1:36	 Improving fruit set in hand-emasculated crosses in sweet 

cherry with growth regulators. Embryo rescue in early ripening 
varieties of sweet cherry. – Rainier W. Peters, WSU - IAREC

1:42	 WSU Apple Breeding Program Phase 3 – Francisco Sarmiento, 
WTFRC

TREE FRUIT PHYSIOLOGY
1:48	 Exploring the influence of rootstock genotype and soil type on 

microbial nitrogen cycling in the apple rhizosphere – Ashley 
Heuchert, USDA-ARS

1:54	 WA 38 greasiness incidence in pre-commercialization plantings 
– Ines Hanrahan, WTFRC

2:00	 Chemical thinners and PGRs for WA apples – Tory Schmidt, 
WTFRC

POSTHARVEST PHYSIOLOGY
2:06	 WA 38 starch scale for the Washington State apple industry – 

Gabriela Bolaños, WTFRC

2:15	 Q&A

TREE FRUIT PHYSIOLOGY/PEST MANAGEMENT
2:26	 Is root cell lignification a crucial factor contributing to apple 

rootstock resistance to replant disease? – Yanmin Zhu, USDA-
ARS
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© 2021 J.R. Simplot Company. All rights reserved. 

IN YOUR FIELDS. BY YOUR SIDE.
In agricultural production, conditions change from day 
to day and acre to acre. That's why, Simplot Grower 
Solutions has been here to deliver exactly what you 
need, when you need it. 

exclusively distributed by Simplot Grower Solutions

MOXEE
509-248-5756

PROSSER
509-973-2300

QUINCY
509-787-1571

ROYAL CITY
509-346-2223 

MOSES LAKE
509-765-5663

OTHELLO
509-488-2132

MESA
509-265-4303

www.simplot.com

Research News Flash Schedule

Monday, December 6

NEW AG TECHNOLOGY
2:32	 Multi-scale remote sensing data driven apple crop water use 

mapping – Abhilash K. Chandel, WSU-Biological Systems 
Engineering

2:38	 Pneumatic fixed spray delivery system optimized for efficient 
chemical applications in modern apple orchards – Ramesh K. 
Sahni, WSU-Biological Systems Engineering

2:44	 Crop physiology sensing system for abiotic stress management 
in specialty fruit crops – Basavaraj Rajkumar Amogi, WSU- 
CPAAS

2:50	 Little cherry disease detection in Sweet Cherries using 
field asymmetric ion mobility spectrometry – Gajanan S. 
Kothawade, WSU-Biological Systems Engineering

PEST MANAGEMENT
2:56	 Remote Codling Moth (Cydia Pomonella) population 

monitoring: an open-source imaging system plug-in for 
pheromone traps – M. Jacob Schrader, WSU-Biological Systems 
Engineering

3:05	 Q&A

3:16	 Linking microbial taxa with function in artificially structured 
apple rhizosphere microbiomes – Tracey Somera, USDA-ARS

3:22	 Effective Monitoring of Codling Moth under Mating Disruption 
– Alan L. Knight, Instar Biologicals

3:28	 Four major Penicillium species cause blue mold of pomes in 
Washington packing houses – Prashant Swamy, WSU-TFREC

3:34	 Assessing fitness cost in Penicillium expansum isolates with 
resistance to multiple fungicides – Jonathan Puglisi, WSU-
TFREC

3:40	 Host Use and Development of X-Disease Vector Colladonus 
montanus reductus – Abigail Clarke, WSU-TFREC

3:46	 Pesticide residues on WA apples and cherries – Gerardo Garcia, 
WTFRC

3:52	 Q&A

4:05	 Adjourn
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FEATURES:
• PROVEN 
AMARILLO 

GEARBOXES
• HEAVY DUTY 

DRIVE LINES
• INDUSTRY 
STANDARD 
MOUNTING

• EPA CERTIFIED 
DIESEL OR 
PROPANE 
ENGINES

• STANDARD 
ALUMINUM FANS

• OPTIONS FOR 
AUTO START 

AND TELEMETRY

OWNING AN AMARILLO WIND 
MACHINE BRINGS PEACE OF MIND 

WITH HIGH QUALITY PARTS 
AND EXEMPLARY SERVICE

P.J. METHOD, SALES MANAGER 
pmethod@amarillogear.com / 559.592.4256
OR CONTACT OUR AUTHORIZED DEALER WENATCHEE WIND 

Steve Ott / Cell: 509.885.4563 / Offi ce: 509.661.WIND 
steve@wenatcheewind.com

PROVEN 
TECHNOLOGY

SUPERIOR 
SERVICE

Tuesday, December 7

WAEF Alumni Breakfast	 7:00 a.m. 

Sponsor: Washington Apple Education Foundation
Host: Jennifer Witherbee, Washington Apple Education Foundation

Location: Vineyard Ballroom, Holiday Inn
RSVPs Must Be Made In Advance

Communicating Success	

Location: Yakima Convention Center, Room J
11:00	 Phytech – Phytech provides a farm management platform that helps 

growers connect directly to their plants. By monitoring tree, soil and 
fruit behavior in one easy-to-use app, growers can optimize yields, 
save water and energy, organize irrigation schedules and execute with 
precision. Discover the tools and information that are helping create 
data-driven action items in real time for many growers.

1:30 	 Advancing Eco Agriculture – We’re living in a moment where surging 
input prices and natural disasters are challenging farmers. Jason 
Hobson, CEO and Regenerative Ag Consultant at Advancing Eco 
Agriculture, will detail the company’s experience in helping PNW 
farmers make more money by using data to reduce inputs and 
increase fruit quality with regenerative farming. What attendees 
will learn: principles of regenerative agriculture, data-focused input 
management and local examples of improvements on farms.

2:15	 Vestaron – Vestaron is leading the insecticide industry in a peptide-
based revolution. With Vestaron’s product offerings for pome and 
stone fruit, we have the chance to reset the resistance clock. We are 
bringing new MOAs to the industry, that compete against synthetics, 
but have the desired safety profile of a biological. Our products are 
MRL exempt, have a 0-Day PHI, and are safe to bees and beneficial 
insects.

3:00	 Semios – For the management of codling moth, the questions must 
be asked; does site-specific data actually improve management? In 
2021 we conducted a meticulously sampled and replicated strip-plot 
trial to assess Semios’ site-level program recommendations against the 
grower’s standard program. In this trial the grower collaborator was 
able to reduce their program costs by ~$800/acre while maintaining 
a minimum or equivalent performance through 30 minutes of 
interactions with the tool per week. Join us to learn more.

Interdisciplinary Approaches to Overcome  
Challenges In Tree Fruits	 8:00 a.m. – 12:00 p.m.

Session Sponsor: Corteva Agriscience 
Session Manager: Dr. Tobin Northfield, Assistant Professor, WSU

Location: Yakima Convention Center, Ballrooms A, B & C
8:00	 Welcome and Introduction – Dr. Tobin Northfield, Assistant Professor, 

WSU

8:05	 The Big Picture Takes Big Funding: The History Of State, Regional 
And Federal Projects In Tree Fruit IPM, And How The Industry Has 
Benefitted – Dr. Elizabeth Beers, Department of Entomology, WSU 
Tree Fruit Research & Extension Center
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ORCHARD TRACTORS

YAKIMA • WENATCHEE • SUNNYSIDE • HILLSBORO

[888] 819-5045
BURROWSTRACTOR.COM

SERVING THE ENTIRE PACIFIC NORTHWEST

Specialty tractors 
from New Holland, 
with up to 110hp, 

don't take DEF fluids 
or use a DPF filter. 

SELF LOADING BIN TRAILERS

PNEUMATIC
DEFOLIATION

K&D ROW
MULCHER

A FARMERS
ONE-STOP-SHOP
Burrows carries the equipment orchard farmers 

need for every stage of the growing season. 

CALL TO SCHEDULE A DEMO!

SELF LOADING BIN TRAILERS

PNEUMATIC
DEFOLIATION

BANDIT CLUB
PLATFORM

Tuesday, December 7

8:25 	 Selecting the Right Rootstock Lays the Foundation for Orchard 
Success – Dr. Lee Kalcsits, Tree Fruit Physiology, WSU Tree Fruit 
Research & Extension Center

8:45 	 SCRI on Apple Precision Crop Load – Dr. Stefano Musacchi, Endowed 
Chair for Tree Fruit Physiology and Management, WSU Tree Fruit 
Research & Extension Center

9:05	 Forming National Partnerships to Identify Comprehensive Fire Blight 
Management Systems for the United States – Tianna DuPont, Tree 
Fruit Extension Specialist, WSU

9:15 	 Invasive Species, Part 1: Spotted-Wing Drosophila, the Pest that 
Wasn’t Supposed to be Here – Dr. Elizabeth Beers, Department of 
Entomology, WSU Tree Fruit Research & Extension Center

9:30 	 Break

9:50 	 Invasive Species, Part 2: Brown Marmorated Stink Bug, the Pest 
that Was Bound to Show Up – Dr. Elizabeth Beers, Department of 
Entomology, WSU Tree Fruit Research & Extension Center

10:00 	 Codling Moth Taskforce Update – Christopher Adams, Assistant 
Professor, OSU

10:20 	 Little Cherry Disease Taskforce Update – Dr. Scott Harper, Director, 
Clean Plant Center Northwest; Dr. Tobin Northfield, Assistant 
Professor, WSU TFREC; Louis Nottingham, Research Assistant 
Professor of Entomology, WSU TFREC; Tianna DuPont, Tree Fruit 
Extension Specialist, WSU TFREC

Knowing and Managing Postharvest Decays: Field and 
Warehouse Perspectives	 8:00 a.m. – 12:00 p.m.

Session Sponsor: Valent
Session Manager: Dr. Achour Amiri, Assistant Professor, WSU

Location: Yakima Convention Center, Ballroom D
8:00	 Welcome and Introduction – Dr. Achour Amiri, Assistant Professor, 

WSU

8:05 	 Know the Foes: Overview, Occurrence, and Infection Timeline for 
Major Rot Pathogens of Pome Fruit – Dr. Prashant Swamy, Plant 
Pathologist, WSU

8:45	 Optimization of Pre and Postharvest Decay Management Tactics – Dr. 
Achour Amiri, Assistant Professor, WSU

9:45	 Break

10:00	 The Past, Present and Future of Bin Sanitation: New Methods, 
Materials, and Approaches to Reduce Blue Mold During Storage – Dr. 
Wayne Jurick II, Lead Scientist & Research Plant Pathologist, USDA-
ARS, Beltsville, MD.

10:45	 Pear: Managing Gray Mold and Other Major Pear Decays in the 
Pacific Northwest – Dr. Achala N KC, Assistant Professor, Oregon 
State University

11:20	 Update on efficacy of Organic Materials and Research Needed to 
Minimize Decay Impact in Honeycrisp – Dr. Achour Amiri, Assistant 
Professor, WSU
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Tuesday, December 7

Spanish Language Session 1	 8:00 a.m. – 12:00 p.m.

Session Sponsor: FirstFruits Farms
Session Managers : Flor Maldonado, President, Maldonado Orchards;  

Aylin Moreno, R&D Manager, Washington Fruit & Produce
Location: Yakima Convention Center, Ballrooms E, F & G

8:00	 Bienvenida e introducción / Welcome and introduction – Flor 
Maldonado, President, Maldonado Orchards & Aylin Moreno, R&D 
Manager, Washington Fruit & Produce

8:05	 Nuevas regulaciones del medio ambiente y como navegarlas / New 
environmental regulations and how to navigate them – Alexis Bravo, 
Manager, Stemilt Ag Services

8:30	 Del campo al empaque y hacia las ventas: ¿Cómo me afecta? / From 
the field to packaging to sales: How does it affect me? –  Daniel 
Valdominos, Enza

9:00	 Estrategias de poscosecha desde el campo / Postharvest strategies 
from the field – Alfredo Reyes, Area Manager, Washington Fruit & 
Produce

9:30	 Almacenamiento, transporte y disposición de pesticidas / Pesticide 
storage, transportation and disposal – TBD

10:10	 Receso / Break

10:20	 El riesgo de patrones climáticos y la protección de polinizadores / The 
risk of weather patterns and the protection of pollenizers – TBD

11:00	 Programa orgánico: registración y cambios en la clasificación  / 
Organic program: registration and changes in classification – Travis 
Schoenwald, Sustainable Solutions Specialist, Valent

11:30	 Premio al Liderazgo Latino / Latino Leadership Award

11:55 	 Recursos Educativos / Educational Resources – Erika Betancourt, 
Scholarship Specialist, Washington Apple Education Foundation

�� E������

PATROCINADOR PRINCIPAL/PREMIER SPONSOR:

Encuéntranos en 
Three Rivers Convention 

Center para inscribirte 
en nuestro boletín 
eFlash en español.

GOODFRUIT.COM/ES

GOODFRUIT.COM/ES

El recurso esencial, en Español

The essential resource,  in Spanish

Suscríbase a nuestro 
boletín electrónico, eFlash 

en español, y obtén lo 
último en horticultura, 

desde las huertas hasta las 
empacadoras. 
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Tuesday, December 7

Spanish Language Session 2	 1:45 p.m. – 5:00 p.m.

Session Sponsor: Stemilt Growers
Session Managers : Flor Maldonado, President, Maldonado Orchards;  

Aylin Moreno, R&D Manager, Washington Fruit & Produce
Location: Yakima Convention Center, Ballrooms E, F & G

1:30	 Mantenimiento de equipo de aplicación de pesticidas, y técnicas de 
calibración / Maintenance of pesticide application equipment, and 
calibration techniques – Travis Schoenwald, Sustainable Solutions 
Specialist, Valent; Alfredo Reyes, Area Manager, Washington Fruit 
& Produce; & Victor Bueno, Orchard Manager, Washington Fruit & 
Produce

2:20	 Programa de Liderazgo en Agricultura y otros recursos educativos 
/ Agricultural Leadership Program (ALP) and other educational 
resources – Jacqui Gordon Nuñez, Director of Training, Education & 
Member Services, Washington State Tree Fruit Association

2:50	 La influencia de la calidad de manzanas en ventas dependiendo de 
diferentes situaciones / The influence that apple quality has on sales 
depending on different situations – Juan Daniel, Orchard Manager, 
Washington Fruit & Produce

3:05	 Flexibilidad con programas de fuego bacteriano e identificación de 
riesgo / Flexibility with fire blight programs and risk identification – 
Tianna DuPont, Tree Fruit Extension Specialist, WSU

4:20	 Contrato de coempleador / Co-employer contract – Rick Gastelum, 
Chief Financial Officer, Washington State Farm Bureau

4:40	 Recursos en español para la industria de árboles frutales del estado 
de Washington / Resources in Spanish for the Washington Tree 
Fruit Industry – Jenny Bolivar, Tree Fruit Extension Information 
Technology Transfer Specialist, WSU

The Washington Apple 
Education Foundation

is the charity of the tree fruit 
industry. The combined efforts 

of growers, packers and 
suppliers send hundreds of 

students to college annually.

IMPACTING LIVESIMPACTING LIVES

Win a REARS MFG. 
400 gallon TTN 
Powerblast Sprayer.
Each $25 raffl e ticket supports 
educational opportunities 
for industry young people! 
Purchase your tickets 
December 6th & 7th at the 
convention. 

Another way you can help 
send students to college and 

show your industry pride 
is through the purchase of 

Washington Apples 
specialty plates for your 
vehicle. Proceeds from each 

sale and renewal support 
WAEF students.

Visit waef.org/get-a-washington-apples-license-plate/
or stop by a local vehicle licensing offi ce to place an order.

Learn more at www.waef.org/event/raffl e 
or call WAEF at (509) 663-7713.

through access to education

with your support
Please join Rears and our family of dealers in supporting the 

Washington Apple Education Foundation.  Visit  www.waef.org

to participate in a virtual auction in the EVENTS page.  Your bid for

a 2021 400 gallon TTN Powerblast sprayer 

will help WAEF maintain and grow charitable programs in a year of

challenges for our agricultural community.  The auction winning bid

will be announced during the virtual meeting of the Washington State

Tree Fruit Association and Northwest Hort Expo, beginning the week 

of December 7:  all proceeds to benefit WAEF.  

For details contact WAEF: their offices are listed below.

www.rearsmfg.com
800.547.8925

www.waef.org
509.663.7713

In 1994 the Washington Apple Education

Foundation was created to bring people 

and resources together for the benefit 

of tree fruit industry students and families. 

In 2020, the obstacles have been many, but WAEF has

succeeded in expanding the reach of tree fruit charitable

opportunities and promoting the visibility of tree fruit interests. made inmade in
u sausamade in
u sa

1996
2000

2005
2010

2015

100

200

300

400

500

600

700

800

900

# of Awards

WAEF Scholarship History

Value  approximate in 1000s

Growing together

$18,000 Awards
8 Scholarships

2020 scholarship awards topped 1 million dollars for another year. 

With the help of agricultural industry resources, WAEF created an 

online support system for graduating high school seniors to nurture 

and facilitate college aspirations when in-person schooling and 

education advising was suspended.

The strength and vitality of the tree fruit community is celebrated 

in 2020 with the blossoming of  Washington Apple license plates on 

our highways and back roads. 

WAEF worked with state legislators to 

spread the bold Washington Apple logo 

and flag tree fruit boosters and 

northwest agriculture pride: 

every vehicle is a WAEF supporter!

In 2020 WAEF scholarship recipient Neftali Garcia celebrated his 

graduation from college by funding a scholarship at WAEF with his 

very first career paycheck.  He used his earnings from his new job 

at Zirkle Fruit Company to fund a scholarship for a WAEF student 

on her way to WSU. The tree fruit community grows from this cycle 

of generosity and gratitude.
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at Zirkle Fruit Company to fund a scholarship for a WAEF student 

on her way to WSU. The tree fruit community grows from this cycle 
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Washington Apple 
Education Foundation
2900 Euclid Avenue, Wenatchee

(509) 663-7713  •  www.waef.org  •  events@waef.org
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Proven Mating Disruption & Crop
Management Platform from Semios

Contact Pedro Cuevas,
Account Manager

509-412-0658
pcuevas@semios.com

There’s a saying that 
information is power. In five 
minutes I can see what’s going 
on at every acre and then direct 
people in the field. Semios helps 
me be more efficient and keep a 
closer tab on challenges like 
frost and disease.

Julie Bosma,Julie Bosma,
Grower at Bosma Ag Enterprises

Talk to us about solutions for:
• Codling Moth
• Obliquebanded Leafroller
• Oriental Fruit Moth

In-canopy climate data drives
your site’s codling moth model

Installation, remote monitoring,
and maintenance included

New this season! Altrac integration
for automated frost protection
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Tuesday, December 7

Implementing Technology	 1:30 p.m. – 5:00 p.m.

Session Sponsor: PGIM
Session Managers: Tom Auvil; Mario Miranda Sazo, Fruit Extension 

Specialist, Cornell Cooperative Extension
Location: Yakima Convention Center, Ballroom D

1:30	 Welcome and Introduction – Tom Auvil & Mario Miranda Sazo, 
Fruit Extension Specialist, Cornell Cooperative Extension

1:35	 Technology Adoption - The Rules Of The Road And Lessons Learned 
Along The Way – Karen Lewis, Director, Washington State University 
Extension Agriculture and Natural Resources Program Unit 

	 With Abundant Robotics - Why We Failed? –  Curt Salisbury, 
Principal Scientist, Amazon

2:00	 Physiology of Heat Stress and Mitigation Technologies – Dr. Lee 
Kalcsits, Tree Fruit Physiology, WSU Tree Fruit Research & Extension 
Center

2:35	 FST and Other Sensor Technologies – Dr. Lav Khot, Associate 
Professor, WSU 

3:05	 What Does a Sensing Technology Need to Provide to be Implemented 
on a Commercial Setting – Gilbert Plath, Washington Fruit & 
Produce

3:25	 Finding and Integrating Reliable Water Sensing Technologies – Drew 
Wahut, Process Engineer, Allan Brothers Fruit Company

3:40	 Next Orchard? Apples, Pears, Cherries – Panel – Moderator: Mario 
Miranda Sazo, Fruit Extension Specialist, Cornell Cooperative 
Extension. Panelists: Travis Allan, Allan Brothers Fruit; Tom Auvil; 
Dale Goldy, Gold Crown Nursery

Washington State Department of Agriculture  
Pesticide Update/Training	 1:30 p.m. – 3:30 p.m.

1:30	 Pesticide Labels as a Preemptive and Informational Tool – 
Christopher Sutherland, Senior Pesticide Compliance Investigator, 
WSDA

2:30	 The Worker Protection Standard: Sharing Investigator Experiences 
to Progress Industry’s Understanding – Robert Sausedo, Pesticide 
Compliance Investigator, WSDA

WSTFA Banquet	 6:00 p.m. – 9:00 p.m.

Banquet Sponsor: Good Fruit Grower
Hors d ’Oeuvres Sponsor: Wilbur-Ellis

Location: Yakima Convention Center, Ballrooms A, B & C
6:00	 Reception; Connecting with Research News Flash presenters  

and WSU Apple Tasting

7:00	 Dinner & Awards 
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Navigating the Legal Minefield	 8:30 a.m. – 12:00 p.m. 

Concurrent Session
Session Sponsor: Semios

Co-Session Manager: Zach Williams, Director of Human Resources,  
Stemilt Growers

Location: Yakima Convention Center, Ballroom D

8:30	 Welcome and Introductions – Zach Williams, Director of Human 
Resources, Stemilt Growers

8:35	 How to Manage Farm Labor Contracts – Brendan Monahan, Partner, 
Stokes Lawrence & Sarah Wixson, Partner, Stokes Lawrence 

9:35 	 Downtime in Agriculture – Brendan Monahan, Partner, Stokes 
Lawrence & Sarah Wixson, Partner, Stokes Lawrence

10:25 	 Changes and Updates to the H-2A Temporary Guest Worker Program 
– Joe Martinez, Founder & CEO, Cierto

Wednesday, December 8
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WA 38 | COSMIC CRISP®	 8:30 a.m. – 12:00 p.m.

Concurrent Session
Session Sponsor: AgroFresh

Session Manager: Karen Lewis, Director, Washington State University 
Extension Agriculture and Natural Resources Program Unit

Location: Yakima Convention Center, Ballroom A, B & C

8:30	 Welcome – Karen Lewis, Director, Washington State University 
Extension Agriculture and Natural Resources Program Unit

8:40	 WSU Remarks on Cosmic Crisp® – Scot Hulbert, Associate Dean, 
CAHNRS, WSU

8:55	 Update on Activities in Enforcing Cosmic Crisp® Trees and Brand 
Standards – Albert Tsui, Business Developement Specialist, CAHNRS, 
WSU

9:15	 International Update – Lynnell Brandt, President, PVM

9:30	 What Has Been Learned from Idyia Data – Kevin Brandt, Vice 
President/COO, PVM

9:45	 WSU and PVM Q&A

10:00	 Key Findings From 8 Years of WA 38 Research – Dr. Stefano 
Musacchi, Endowed Chair – Tree Fruit Physiology and Management, 
WSU

10:30	 Assessing WA 38 Pollination and Fruit Development – Dr. Sara Serra, 
Assistant Professor, WSU

10:25	 An Update on Nutrient Management Research for WA 38 – Dr. Lee 
Kalcsits, Assistant Professor, WSU

10:45	 Overview of Peel Greasiness and Overall Fruit Quality in WA 38 – Dr. 
Carolina Torres, Associate Professor of Horticulture, WSU

11:15	 Growers Panel – Mike Robinson, Double Diamond Fruit; Garrett 
Grubbs, Chelan Fruit Company; & Dave Gleason, Domex Superfresh 
Growers

State FFA Apple/Pear Judging	 10:00 a.m. – 11:45 a.m. 

Location: Yakima Convention Center, E Ballroom

Student FFA Leadership Luncheon	 12:00 p.m. – 1:00 p.m.

Session Sponsor: Washington Apple Education Foundation
Host: Jennifer Witherbee, Executive Director,  

Washington Apple Education Foundation

Wednesday, December 8
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