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Problems & Solutions
• WEEDS were a significant challenge during the transition phase, particularly in spring grains. Integrating 
mechanical weed control & selection of competitive rotations reduced weeds. 
• FERTILITY to support grain crops relied on expensive organic fertilizer and green manure or forage crops. 
Significant sources of animal manure are not available in this region. Use of forages and green manure cover 
crops built nutrient levels to promote crop yield and quality, and helped with weed & pest control. 
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The WSU Organic Transition Study
Our project evaluated the use of nine transition systems to determine the most cost-effective strategy to transition to 
organic grain production in the Palouse using conservation tillage methods.  The nine systems ranged from a 
conventional control utilizing only small grains to rotations that maximized nitrogen inputs by including legume 
green manures or alfalfa harvested for forage.  

Forty-five plots (five replications of the nine systems), each measuring 30 ft wide by 50 ft long, were established in 
spring 2003 on the farm of Lester and Pat Boyd in Pullman, WA.  Native soil fertility was supplemented with certified 
organic granular and fluid fertilizers as necessary.  No synthetic fertilizers or pesticides were used. 
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Mechanical Weed Control
Intensive primary and secondary tillage are not sustainable practices for soil conservation in the highly erodible 
Palouse.  Instead, low disturbance tillage operations are used for integrated weed control. Plots were seeded at 1 ¾ 
to 2-inch depth with the use of a no-till, double-disc drill.  Deeper seeding allowed mechanical weed control with 
use of a rotary hoe (Figure 1). The Phoenix rotary harrow (Figure 2) was used as pre-plant tillage for weed control. 
Prior to planting each plot was sub-surfaced tilled (2” depth chisel sweep) directly followed by the Phoenix rotary 
harrow to remove volunteer grain, alfalfa, and weeds.  The rotary hoe was used post-plant every ten days until 
harvest, weather permitting, to disrupt and kill small weed seedlings.   
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Challenges for Organic Growers in Dryland Grain Growing Regions
• Organic price premiums for growers tend to be quite volatile, due to supply and demand fluctuations in this relatively          
small market. Growers should have contracts in place. 
• Transportation to organic grain markets is typically more expensive; grain is usually trucked rather than shipped by 
rail or barge due to volume and separation issues, and few buyers exist. 
• Organic grains must be kept free of contamination from GM crops, such as volunteer GM canola seed. 
• Insufficient nutrients can reduce yields and protein levels.
• Organic pest and disease control methods can be costly or simply lacking.
• Growers need more information on organic methods targeted to their region and crops.
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Objectives of the Study:

•Identify economically and 
environmentally sustainable organic 
cropping systems 

•Determine effective weed and fertility 
management tools for organic systems in 
this region. 

Introduction
Although Washington State is the fifth largest wheat producer in the U.S. with over 2 million acres of wheat per year, 
less than 0.1% of that acreage is planted to organic wheat.  Meanwhile, demand for organic grains is growing 
approximately 15% to 30% per year.  Shortages of organic grain have caused record high prices, forcing bakers to 
abandon the organic market. 

Farmers interested in growing organic grains cannot respond quickly to this market, as they must first obtain organic 
certification for their land. For this certification, growers must show they have used organic methods during a three- 
year transition period. No prohibited synthetic inputs can be used, including most common herbicides and fertilizers. 
This three-year period presents a strong economic deterrent, as organic alternatives are frequently quite expensive, 
yet growers cannot receive organic premiums for their crops. 
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This project has been supported by USDA Organic Transitions Program with extended funding from the BIOAg 
Program of the WSU Center for Sustaining Agriculture and Natural Resources.

Conclusions
Organic growers face the challenges of maintaining fertility while managing weeds, using only certified organic 
inputs, all while trying to remain profitable. Results of this cropping systems trial showed that a forage/green 
manure crop can meet these demands in this area: weeds are controlled when the forage is harvested, fertility is 
enhanced through green manures planted with the alfalfa, the three-year stand reduces costs during the 
transition period, and income is generated from the alfalfa crops.

PRICE ASSUMPTIONS: Conventional prices for 2003-05 were assumed to be 
$4/bu for wheat, $90/ton for barley, $0.08/lb for peas, and $85/ton for forage. 
The price for organic wheat was assumed to be $6/bu in 2006 and $11/bu in 
2007.

FIG. 2 The Phoenix rotary harrow was used pre- 
plant to mechanically control weeds.

Cropping Systems for the Organic Transition Period:
1) SW-WW-B: spring wheat, winter wheat, spring barley; 

2) P-WW-P: spring pea, winter wheat, spring pea; 

3) P-SW-P: spring pea, spring wheat, spring pea; 

4) P-WW-GM: spring pea, winter wheat, winter pea green manure 
(GM); 

5) P-SW-GM: spring pea, spring wheat, winter pea GM; 

6) GM-WW-GM: fava  bean GM, winter wheat, winter pea GM; 

7) GM-SW-GM: fava  bean GM, spring wheat, winter pea GM; 

8) GM x 3: fava  bean GM, winter pea GM, winter pea GM; and 

9) HAY x 3: alfalfa-oat-pea hay, alfalfa-oat-pea hay, alfalfa hay.

FIG 1 The rotary hoe was used at 10-day intervals 
post-plant to mechanically kill weeds.

Methods
• Enterprise budgets were developed for each year and cropping system of this 5-year study. All input costs were 
based on actual costs incurred, with fuel, fertilizer, chemicals, and machinery labor costs increasing significantly 
over this period of time. Crop prices were based on typical prices received for conventional crops in the region 
during the transition period. During the organic period, prices were based on those received by area organic 
producers. Land cost remained constant at $60 per acre, based on $1500 per acre average land value and a 4% 
annual return. Relative profitability by system over time was calculated by determining net present value with an 
8% discount rate. Net present values were compared across systems by normalizing to an index. 
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Results
Results of the economic analysis show that business as usual (intensive grain production, system 1) does not 
work for transitioning to an organic system in this region. Returns were very low during the transition period for 
system 1, and the first two years of organic production were quite unproductive as well. While rotations with green 
manure added fertility and produced excellent yields for the organic period, high expenses and little or no revenue 
reduced their overall competitiveness. Normalizing net present values over the 3-year transition period to an index, 
systems 1-8 ranged from 0 to 0.4 on a scale of 0 to 1, with system 9 at 1.0. Over the 5-year period, an index of net 
present values again placed system 9 at the top, returning $391 per acre. System 6 had a net present value of $222 
over the 5-year period, with an index value of 71%. Systems 4 and 7 had indices of 61% and 51%, with net present 
values of $164 and $105 per acre, respectively. System 1 had an index value of 0, with the lowest net return of -$191 
over the 5-year period. The results of this study strongly favored a forage-based transitional period before organic 
grain production in this highly productive dryland grain producing region.  The perennial forage-based system 
controlled weeds and increased fertility, generating some revenue during the transition to organic without the 
expenses associated with annual cropping. 
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Transition Crops
Transition  
Years 1-3a

Organic 
Spring 
Wheatb 

Year 4

Organic 
Winter 
Wheatc 

Year 5

Total Yr 
1-5a

aNet present value of all crop expenses and revenues with a discount rate of 8%.
bAssuming a typical organic wheat price of $6 per bu in 2006.
cAssuming a typical organic wheat price of $11 per bu in 2007.

SW-SW-B

P-WW-P

P-SW-P

P-WW-GM

P-SW-GM

GM-WW-GM

GM-SW-GM

All GM

All HAY/GM

Net Returns ($ per acre by system)

-$86 $97 $597 $391

-$396 $67 $618 $73

-$378 -$1 $711 $105

-$286 $41 $703 $222

-$405 -$54 $630 -$16

-$307 -$10 $702 $164

-$421 -$42 $439 -$153

-$346 -$23 $412 -$82

-$384 -$99 $390 -$191

Average Yield by Transition Crops
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