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Sustainable dryland organic grain farming

• OREI grant
• Washington, Oregon, and Idaho
• Dryland organic grain
• Transition studies at WSU Boyd Farm, Pullman
• Farmer surveys
• Tristate Extension component



Extension objectives

• 5 OFTs (On Farm Tests) on 
dryland cropping systems
– 2 in WA, 2 in ID, 1 in OR

• Workshops and tours
– farmers as teachers

• Online budgets
– user can adapt them

• Electronic networking & info
– PNW website
– Email listserv

• 225 up from 85 a year ago
• Extension bulletins



On Farm Testing (OFT) principles

• Grower driven idea
• Scientific design

– Replicated in the field
– Repeated over years

• Farm-size equipment
• Grower manages the 

field work
• Researchers assist with 

harvest, analyze data
• Farmer speaks at 

workshops, tours



Challenges for Organic
Grain Production in the PNW

• Soil fertility
• Weed management
• Crop rotations for diversity

– Limited by lack of summer rainfall
• Soil fertility and weed management

Lentils



Oregon OFT
• 1 trial - study looking at crop 

rotations, cover crops, tillage, 
rotation, weeds, organic 
matter, nitrogen. 
– Using an undercutter and 

minimum till.
• Several crop rotations

• Cooperators:
• Eric Nelson at Pendleton 

(Umatilla County) with Stephen 
Machado (OSU) and Mary Corp 
(OSU Extension) Mary Corp photo



Idaho OFT

• 2 sites in Camas and Blaine 
Counties

• High altitude, short season 
,organic by default

• Applied composted dairy 
manure at varying rates

• Followed with barley
• Published results
• Farmers: Matt McLam, 

Bryan Wood, John Saili
• Cindy Kinder, Lauren 

Hunter (UI Extension)
Lauren Hunter photo



Washington OFTs
• 2 trials comparing commercial 

organic fertilizer in wheat-fallow
– Perfect Blend™ 4-4-4

(granulated chicken compost)
– Nature Safe™ 13-0-0 (granular 

hydrolysed feather, meat and blood 
meal – no compost)

• Several rates used
Nature Safe 13-0-0

Perfect Blend 4-4-4



Washington cooperators

Gregg Beckley 
(2010 only) at 
Benge (Adams 
County) and Aaron 
Esser, WSU 
Extension.

Owen Jorgensen       
at Coulee City 
(Douglas County) 
and Dale Whaley, 
WSU Extension.





2010 Beckley OFT results

18-Aug 1-Oct 1-Oct 15-Sep 15-Sep

Treatment 
(lb N/A)

Yield (bu/A) Protein (%) Test Wt 
(lb/bu)

Gross return 
($/A) at 
$7.20¥

Gross-Fert 
Cost ($/A) at 

$7.20

0 67.5 a€ 8.1 bc 60.6 a 366 a 366 a

15 PB* 69.8 a 8.2 bc 60.4 a 386 a 335 a

15 NS** 70.4 a 8.5 ab 60.4 a 396 a 343 a

30 NS 70.5 a 7.7 c 60.6 a 366 a 259 b

15 PB + 15 
NS

71.8 a 9.3 a 59.8 b 434 a 330 a

* Perfect Blend 4-4-4     ** Nature Safe 13-0-0     €Means followed by different 
letters were significantly different at the 5% level  ¥ Discounted for test wt & protein



2010 Jorgensen OFT

• Wheat-fallow 
rotation

• 8-10 in precip
• Plots seed & fert 

9/4/2009
• Variety Eltan (SWW)
• 5 treatments 4 reps
• Plots 1,000 ft long
• No problems with 

Nature Safe (not the 
case in fall 2010)



• Good winter survival
• Soil samples taken in April



• Samples collected for test 
weight & protein



24-Aug 1-Oct 1-Oct 15-Sep 15-Sep
Treatment

(lb N/A)
Yield
(bu/A)

Protein (%) Test Wt 
(lb/bu)

Gross 
return 

($/A) at 
$8.20¥

Gross-Fert 
Cost ($/A) 
at $8.20

0 25.5 bc€ 8.7 b 56.1 a 207 b 207 a
15 PB* 30.3 a 8.8 b 55.9 ab 246 a 196 a
15 NS** 24.5 bc 9.0 b 55.8 ab 199 b 146 b
30 NS 23.5 c 10.3 a 54.9 c 190 b 83 c
15 PB 15 NS 27.2 ab 9.9 a 55.6 b 221 ab 117 bc

* Perfect Blend 4-4-4     ** Nature Safe 13-0-0     €Means followed by different 
letters were significantly different at the 5% level  ¥ Discounted for test wt

2010 Jorgensen OFT results



Seeding 2011 crop

• Problems with Nature Safe…
– Had to modify design

Nature Safe 13-0-0

Perfect Blend 4-4-4



Nature Safe hard to handle



• Excellent seed zone moisture
• 2011 OFT looking great going into winter
• Adjusted design hard to compare results



Jorgensen 2012 OFT

• Another redesign – by grower
– Interseeding winter pea with winter wheat







Jorgensen 2012 OFT

Treatment Mean (lb/A)
Wheat + Pea

Wheat + 15 lb Perfect Blend 1332
Wheat + 90lb/A peas 984
Wheat + 45 lb/A peas 972
Wheat + 15 PB + 45 lb/A peas 1098
Wheat - Eltan at 55 lb/A, Pea Progene 7256 
winter yellow edible split pea (short height)
Trial seeded 9-16-2011 & harvested 9-18-2012. 
Pea shattering & short height reduced yield.
Pea appeared to suck moisture from wheat
Big problem with black mustard, despite 
harrow treatment



• Farmers are 
ever-creative

• We needed 
to fulfill 
terms of the 
grant…

• Decided to 
publish case 
studies of 
organic 
growers

What’s next, Owen?

I’m going to lengthen my 
organic rotation to include 
peas – maybe winter pea-
fallow-winter wheat…



PNW683

• Louise Lorent, Diana Roberts, Ian Burke
• Smallgrains.wsu.edu

– Organic production 
• Case studies

• Search PNW683 at WSU, OSU, UI 
publications



Case studies

• 12 farm businesses in ID, 
eastern WA and OR

• Grain productiony focus
• Continuum of 

precipitation zones i.e. 
dryland to irrigated



Disclaimer: Grower experiences, not a university 
recommendation. Soil tests advised. 



1. Read it online



2. Download to PDF – loss of quality?

3. Print chapters/pages of interest
• Paper copy
• Can mark it up
• Lose hyperlinks 



Hyperlinks work with Online and PDF versions



Chapter topics

• Introduction
– Location
– Annual precipitation
– Irrigation?
– Dominant soil type
– Crop rotation

• Getting started
• Crop rotation
• Soil fertility 
• Weed & pest management
• Marketing and certification
• Benefits & challenges
• Future plans & advice 
• What does the law say?



Recommended reading

• Chapters on your precipitation zone
• Introduction for each chapter
• At the end of each chapter:

– What the Law Says
– Info boxes 
– Advice for Farmers 



Recipe for success

No Uniform Solution



Trends and concerns

• Alfalfa often included as a transition crop
• Weeds and soil fertility continual challenge
• Post-emergent tillage used to manage weeds
• Land often rotated in and out of organic
• Longterm “organic wheat – fallow” rotation of 

questionable sustainability
• CRP to organic questionable sustainability
• Irrigation increases flexibility & diversity
• Markets follow economy



Best advice

“START SMALL”
“USE BEST GROUND”

Photo by Brad Bailie



Email listserv

http://smallgrains.wsu.edu/subscribe/

http://smallgrains.wsu.edu/subscribe/


Organic grain sales bulletin board

http://smallgrains.wsu.edu/
organic-production/
• Grain wanted
• Grain for sale
• Searchable

http://smallgrains.wsu.edu/organic-production/


Organic case studies

http://smallgrains.wsu.edu/orga
nic-production/case-studies-3/

• PNW683
• Bob Quinn Family Farm

Big Sandy, MT

http://smallgrains.wsu.edu/organic-production/case-studies-3/


Austrian pea cover crop, Bob Quinn farm, Big Sandy, MT
• 14 inch precip, 40% in May and June
• Zone 3 (-40 F)
• 4,000 acres
• Certified organic since 1991
• 9-yr rotation
• 50% in cover crop all the time
• NO supplementary fertilizer

Why cover crops?



Yellow sweet clover cover crop

• Seeded with nurse/companion crop (barley)
• Disked down at flowering after 14 mths

Bob Quinn, “ I 
feed the soil, not 

the crop.”



Bob Quinn homestead



Companion crop with winter pea fall 2015

Winter Pea Buckwheat Oats
Emergence/ft 4.2 0.4 1.4



Companion crop with winter wheat fall 2015

Winter Wheat Buckwheat Faba Bean Tillage Radish
10.5 0.6 0.5 1.2Emergence/ft



Principles should apply to any cropping system



USDA SARE Cover/companion crop project report

http://smallgrains.w
su.edu/production-
systems/

• No recipes
• Further research 

needed!

http://smallgrains.wsu.edu/production-systems/


Questions?

Diana Roberts
Email: robertsd@wsu.edu
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