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WSU Wilke Research and Extension Farm Operation, 
Production, and Economic Performance for 2015

Current Situation

The WSU Wilke Research and Extension Farm is a 320­acre 
facility located on the eastern edge of Davenport, WA, and is 
split (north and south) by State Highway 2. Washington State 
University maintains and operates this facility. The focus of 
this annual technical bulletin is on farmers and crop 
consultants in the intermediate cropping zone (12 to 17 inches 
of annual precipitation). It also provides documentation of the 
operations and production on the Wilke Farm to assist 
University faculty with small plot research experiments.

The Wilke Farm remains in a direct-seed cropping system 
utilizing no­till fallow, winter wheat, and spring cereals. 
Broadleaf crops remain a viable option and are substituted for 
spring and winter cereals when weed pressures and market 
prices create opportunities for profitable production. The 
predominant cropping system practiced by farmers in this 
region is a 3­year rotation, which includes summer fallow, 
winter wheat, and spring cereals. Farmers are interested in 
intensifying rotations to reduce fallow years and increase crop 
diversity to improve long­term agronomic and economic 
stability.

The south side of the farm is divided into seven plots; three 
plots are in a more traditional 3­year crop rotation, and four 
plots are in an intensified 4­year crop rotation. The north side 
of the farm remains in an intensified rotation that forgoes 
summer fallow and is in continuous cereal grain production. In 
2010 through 2013, cereal rye (feral rye) infestations caused 
cropping decisions to be altered on the Wilke Farm, especially 
in the no-till fallow winter wheat portion of the rotations (these 
changes are noted in red italic in the data tables). In the fall of 
2013, the no­till fallow winter wheat portion of the rotation 
was seeded as planned according to the rotation without 
alteration due to cereal rye.

Soil compaction and wireworm population data are collected 
each spring from GPS­recorded locations within each plot. Soil 
samples are also collected from these GPS locations prior to 
seeding each plot, and fertilizer is applied according to soil 
sample results and WSU recommendations.

Operation

Winter wheat into fallow was seeded with Crop Production 
Services Case IH direct­seed hoe drill with Anderson openers 
on 12­inch spacing, and recrop winter wheat was seeded by 
Mike Abbot’s Case IH direct­seed hoe drill with Kyle openers 
on 12­inch spacing. The spring crops were seeded with Rob 
Dewald’s 5810 Bourgault hoe drill on 12­inch spacing. The 
farm was harvested with the farm’s John Deere 6622 combine 
from July 27 through August 4.

Winter Wheat (3­year Plot 2; 4­year 
Plot 6; Continuous North)

Plot 2 and Plot 6 were seeded to ‘Crescent’ soft white winter 
club wheat on September 10, 2014, at 70 lb/acre into no­till 
fallow. Seed was treated with 1.0 oz/cwt CruiserMaxx Cereals 
plus Vibrance. Liquid ammonium Thio­Sul, 12­0­0­26, 
ammonium polyphosphate, 10­34­0­0, and Power Up, 
6­18­6­1, were applied at a rate of 9­12.5­1­11 with the seed. 
In Plot 2, anhydrous ammonia was applied below the seed at 
93 lb N/acre. Post-emergence herbicide application was 
applied on April 20, 2015. This application included 4.75 
oz/acre Osprey, 13.5 oz/acre Huskie, 13.5 oz/acre Bison, 64 
oz/acre UAN, and 2.0 qt/100 gal non­ionic surfactant. In Plot 
6, anhydrous ammonium was applied below the seed at 68 lb 
N/acre. Post­emergence herbicide application was applied on 
April 20, 2015. This application included 13.5 oz/acre Huskie, 
13.5 oz/acre Bison, 64 oz/acre UAN, and 2.0 qt/100 gal 
non­ionic surfactant.

Continuous North was seeded to ‘Sprinter’ hard red winter 
wheat on October 8, 2014, at 77 lb/acre into ground previously 
cropped to spring wheat. Seed was treated with 0.33 oz/cwt 
CruiserMaxx Cereals. Liquid ammonium Thio­Sul and 
10­34­0­0 were applied at a rate of 7­10­0­1 with the seed. 
Anhydrous ammonium was applied below the seed at 47 lb 
N/acre. Post­emergence herbicide application was applied on 
April 20, 2015. This application included 4.75 oz/acre Osprey, 
13.5 oz/acre Huskie, 13.5 oz/acre Bison, 64 oz/acre UAN, and 
2.0 qt/100 gal non­ionic surfactant. Post­harvest herbicide 
application was applied on August 5, 2015, because of heavy 
broadleaf weed pressure. This application was applied at 20 
gal/acre and included 48 oz/acre Gramoxone, 5 qt/100 gal 
Class Act, 2 oz/acre Interlock, and 12 qt/100 gal Solution 32.
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Spring Wheat (3-year Plot 5; 4-year 
Plot 1)

Plot 5 was seeded to ‘Glee’ hard red spring wheat into winter 
wheat residue on April 14 at 70 lb/acre. It was treated with 
0.66 oz/cwt CruiserMaxx Cereals. Aqua and ammonium 
thiosulfate were applied below the seed at 81 lb N/acre and 3 
lb S/acre. Liquid ammonium thiosulfate, 10­34, and 6­24 were 
applied at a rate of 6­11­1­6 with the seed. Liquid boron and 
zinc were also applied with the seed at 14.6 and 8 oz/acre. 
Prior to seeding on April 8, 32.0 oz/acre RT3 (glyphosate), 1.5 
qt/100 gal Alliance, and 1.0 qt/100 gal Activate were applied. 
Post­emergence weed control was applied on May 31. This 
application included 21 oz/acre Weedar 64 and 1 qt/100 gal 
Activate.

Plot 1 was seeded to ‘Glee’ hard red spring wheat into spring 
canola residue on April 14 at 70 lb/acre. It was treated with 
0.66 oz/cwt CruiserMaxx Cereals. Aqua and ammonium 
thiosulfate were applied below the seed at 91 lb N/acre and 3 
lb S/acre. Liquid ammonium thiosulfate, 10­34, and 6­24 was 
applied at a rate of 6­11­1­6 with the seed. Liquid boron and 
zinc were also applied with the seed at 14.6 and 8 oz/acre. 
Prior to seeding on April 8, 32.0 oz/acre RT3, 1.5 qt/100 gal 
Alliance, and 1.0 qt/100 gal Activate were applied. 
Post­emergence weed control was applied on May 31. This 
application included 21 oz/acre Weedar 64 and 1 qt/100 gal 
Activate.

Spring Canola (4-year Plot 4)

‘L120’ Liberty Link spring canola was seeded and fertilized in 
one pass on April 14 into spring wheat residue at 4.5 lb/acre. 
No fertilizer was applied below the seed, and liquid 
ammonium thiosulfate, 10­34, and 6­24 were applied at a rate 
of 6­11­1­6 with the seed. Liquid boron and zinc were also 
applied with the seed at 14.6 and 8 oz/acre. On June 1, 
Solution 32 and boron were applied at 20 lb N/acre and 4.6 
oz/acre with stream jet nozzles. Prior to seeding on April 8, 
32.0 oz/acre RT3, 1.5 qt/100 gal Alliance, and 1.0 qt/100 gal 
Activate were applied. Post­emergence weed control included 
22.0 oz/acre Liberty, 5.0 oz/acre Assure II, 5 lb/100 gal AMS 
MAX, and 0.6 qt/100 gal Activate on May 31 for both 
broadleaf and grassy weed control.

No-till Fallow (3-year Plot 7; 4-year 
Plot 3)

Both plots of no­till fallow were maintained relatively weed 
free with three herbicide applications. The first application on 
April 30 and the second application on June 10 were 32.0 
oz/acre RT3, 1 oz/acre Sharpen, 4 qt/100 gal Destiny HC 
MSO, and 1.5 qt/100 gal Alliance. The third and final 
application on July 15 was 42.0 oz/acre RT3 and 1.5 qt/100 gal 
Aduro.

Soil Compaction

Soil compaction data are collected with a Spectrum Soil 
Compaction meter. Data are collected within each plot in the 
spring of the year prior to seeding and monitor compaction 
levels over time within a given crop rotation, which assists in 
potential management decisions. Plot 4 and 5 were deep ripped 
with a low disturbance Case IH Ecolo­til 2500 to monitor 
changes over time. Plot 5 had the least amount of compaction 
with an average of 131 psi/18 inches, and Plot 1 had the 
greatest average with 219 psi/18 inches (Figure 1). Plots 4, 
North, 3, 6, 2, and 7 compaction averaged 168, 170, 180, 192, 
197, and 202 psi/18 inches, respectively.

Wireworm Populations

Wireworm population data are collected within each plot in the 
spring of the year prior to seeding using the modified solar bait 
trap method. This is done to monitor populations over time and 
better match seed­applied insecticide with wireworm 
populations. Plot 5 had the least amount of wireworms 
averaging 0.0/trap, and Plot 4 had the greatest population 
averaging 6.2/trap. Plots 7, 1, and 3 averaged 0.4, 1.6, and 
4.4/trap, respectively.

Soil Samples

All soil samples were collected prior to seeding. Soil samples 
are used to help determine yield potential and nutrient 
requirements for the crops each year (Tables 1–8). They are 
also used as a historical reference for changing soil conditions 
over time. Soil pH, organic matter, phosphorus, and 
ammonium nitrogen is collected from the top 12 inches of soil 
only.
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Figure 1. Soil compaction data collected in the spring of 2015 from the plots at the WSU Wilke Research and Extension Farm.

Table 1. Winter Wheat 3-year Plot 2

Table 2. Winter Wheat 4-year Plot 6

Table 3. Winter Wheat Plot Continuous North
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Table 4. Spring Wheat 3-year Plot 5

Table 5. Spring Wheat 4-year Plot 1

Table 6. Spring Canola 4-year Plot 4

Table 7. No-till Fallow 3-year Plot 7
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Table 8. No-till Fallow 4-year Plot 3

Table 9. 2015 Nitrogen Use Efficiency

Production and Economic 
Performance

Nitrogen uptake efficiency across the farm was well below 50 
percent across all crops (Table 9). This implies the farm was 
greatly over fertilized across all crops for harvested yields and 
grain protein and a large amount of nitrogen should be 
available in the soil for next year’s production.

The WSU Wilke Farm grain marketing plan begins once the 
crop has emerged using forward contracts and post­harvest 
selling. All grain is marketed by November 15. The average 
marketing window for winter wheat is about 13 months, and 7 
months for spring crops. Forward contract values do not 
exceed the crop revenue insurance coverage value. The 
potential for a forward contract is evaluated monthly and is 
based on a targeted rate of return on investment based on 
estimated expenses. Market grades for each crop are provided 
as these also impact final market price.

Despite average input costs at the WSU Wilke Farm being 
down 9.5% over the last 3­year average, economic returns over 
input costs were 85.3% less than the previous 3­year average 
and were the lowest in over ten years. This is caused by both 
low yields from hot, dry weather conditions and low 
commodity prices.

Tables 10–15 summarize the rotation, production, and 
economic performance of the 3­year rotation, 4­year rotation, 
and continuous cropping system at the Wilke Farm in 2015.

The 3­year crop rotation returns above input costs averaged 
$36/acre, 77% less than the 3­year average. The 4­year crop 
rotation returns above input costs averaged $31/acre, 82% less 
than the previous 3-year average. The continuous cropping 
system returns above input costs averaged $2/acre, 99% less 
than the previous 3­year average. Crop insurance was 
purchased on the farm and was collected on all crops, but this 
revenue is not included in the plot summaries to maintain 
consistency over years and results based specifically on crop 
production only.

Summary

A summary of WSU Wilke Research and Extension Farm 
economic returns over input costs using 3­year averages is 
shown in Figure 2. Over the last three years (2013 to 2015), 
the 3­year rotation, 4­year rotation, and continuous cropping 
have averaged returns above input costs of $113, $90, and 
$62/acre, respectively. Over the last six years, the 3­year 
rotation and 4­year rotation have averaged returns above input 
costs of $174 and $195/acre, respectively. These are both 
significantly greater than $138/acre return above cost of the 
continuous cropping system.
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Table 10. 3-year cropping rotation sequence at the Wilke Farm from 2011–2016

Table 11. 3-year crop rotation production at the Wilke Farm, 2015
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Table 12. 4-year cropping rotation sequence at the Wilke Farm from 2011–2016

Table 13. 4-year crop rotation production at the Wilke Farm, 2015
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Table 14. Continuous crop rotation sequence at the Wilke Farm from 2011–2016

Table 15. Continuous crop rotation production at the Wilke Farm, 2015
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Figure 2. Three-year average economic return over input costs of 3-year, 4-year, and continuous cropping systems at the WSU Wilke Research and 
Extension Farm. Costs do not include fixed costs associated with the farm. Means within columns assigned different case letters are significantly different 
(P < 0.10).

Special Thanks

Mike Abbot. Custom seeding and Ecolo-til work.

Rocky Top Ranch. Use of grain truck at harvest.
Rob Dewald. Custom seeding.
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Weather Data

Tables 16 and 17 provide weather data for Davenport, WA, in 2015 and 2014, respectively.

Table 16. Weather data for Davenport, WA, in 2015 (Crop Year Summary: 09/01/2014 to 08/31/2015).

Table 17. Weather data for Davenport, WA, in 2014 (Crop Year Summary: 09/01/2013 to 08/31/2014).
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AGWEATHERNET STATION located at the Wilke Research 
and Extension Farm.

You can access Wilke weather data at 
http://wilkefarm.wsu.edu/. AgWeatherNet link on the widget 
takes you to a map of weather stations throughout the state.

 

Funding and support for the WOCS provided by:

Washington State Legislature, Washington State Department 
of Agriculture, Washington Department of Commerce, and the 
Washington State University Energy Program.

Funding and support for REACCH provided by:

Washington State Legislature, Washington State Department 
of Agriculture, Washington Department of Commerce, and the 
Washington State University Energy Program.

For additional information, please contact:

Aaron Esser
Area Agronomist
WSU Extension
210 W. Broadway, Ritzville, WA 99169

Phone: 509 659-3210
email: aarons@wsu.edu

Web:
Wilke Farm: http://wilkefarm.wsu.edu/
Lincoln-Adams Extension: http://lincoln-adams.wsu.edu
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Use pesticides with care. Apply them only to plants, animals, or sites as listed on the label. When mixing and applying pesticides, 
follow all label precautions to protect yourself and others around you. It is a violation of the law to disregard label directions. If 
pesticides are spilled on skin or clothing, remove clothing and wash skin thoroughly. Store pesticides in their original containers 
and keep them out of the reach of children, pets, and livestock.

Copyright 2016 Washington State University

WSU Extension bulletins contain material written and produced for public distribution. Alternate formats of our educational 
materials are available upon request for persons with disabilities. Please contact Washington State University Extension for more 
information.

Issued by Washington State University Extension and the U.S. Department of Agriculture in furtherance of the Acts of May 8 and 
June 30, 1914. Extension programs and policies are consistent with federal and state laws and regulations on nondiscrimination 
regarding race, sex, religion, age, color, creed, and national or ethnic origin; physical, mental, or sensory disability; marital status 
or sexual orientation; and status as a Vietnam-era or disabled veteran. Evidence of noncompliance may be reported through your 
local WSU Extension office. Trade names have been used to simplify information; no endorsement is intended. Published July 
2016.
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