
 
 

 

 
 

 

  

Customer Focus Meeting 

2021 

USDA-ARS Central Great Plains 

Research Station 
Akron, Colorado 

 

Virtual Sessions 
February 16, 2021 



2 
 

Contents 
Mission Statement – USDA-ARS Central Great Plains Research Station ...................................................... 3 

Our Staff ........................................................................................................................................................ 4 

Agenda .......................................................................................................................................................... 5 

2020 Weather Summary: Central Great Plains Research Station, Akron, Colorado..................................... 6 

Wheat Breeding Activities at Colorado State University: Update .............................................................. 16 

5-Year Crop Rotation Study: Aspirational (ASP) vs. Business as Usual (BAU) ............................................. 17 

Variable Rate Seeding for Dryland Corn ..................................................................................................... 19 

Precision Agriculture in Dryland Cropping Systems .................................................................................... 20 

2020 Publications ........................................................................................................................................ 24 

 

 

  



3 
 

Mission Statement – USDA-ARS Central Great Plains Research Station 

To enhance the economic and environments well-being of agriculture by development of integrate 

cropping systems and technologies for optimal utilization of soil and water resources. Emphasis is on 

efficient use of plant nutrients, pesticides, and water and soil conservation/preservation. 
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Agenda 

Central Great Plains Research Station, Akron, Colorado 

2021 Customer Focus Group – Zoom Call 

Tuesday, February 16, 2021, 9:00-11:00 a.m.  
 

9:00 Welcome  
Kyle Mankin (CGPRS, Acting Research Leader) 

 
9:05 Plains Area Office Update 

Larry Chandler (Director) 
Joe Rich (Associate Director) 
Bryan Kaphammer (Associate Director) 

 
9:20 Akron Location Update 

Kyle Mankin (ARS-Akron) 
 
9:30 Weather Update 

Wayne Shawcroft (CSU) 
 
9:50 CSU Wheat Breeding Update 

Esten Mason (CSU) 
 
10:10 Akron CGPRS Research Update 

Dave Poss (ARS-Akron) 
Joel Schneekloth (CSU Extension) 
Maysoon Mikha (ARS-Akron) 

 
10:30 Listening Session  

Topic: Think about (ahead of time) and share your best thoughts (2-3 minutes per person):  
 

With so much change in the world that impacts the future of your farms… new technology, data 
overload, farm decision-making complexity, changing demographics of our rural communities… 
“What worries you most about the future of dryland agriculture in Eastern Colorado and the 
Central Great Plains? What do you see as …opportunities? …threats?” 

 

11:15 Adjourn 
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2020 Weather Summary: 
Central Great Plains Research Station, Akron, Colorado 

Dr. R. Wayne Shawcroft 

Regional Extension Irrigation Agronomist (Retired) 

Colorado State University Cooperative Extension and 

Farm Service Representative (Retired), Citizens National Bank of Akron 

 

The 2020-Weather Year can best be described as a warmer and drier year.  The weather-year can 

also be summarized by significant singular events that were atypical for most years.  These events were 

1) smoky and hazy conditions as the results of wildfires within the state and the western region.  Smoky 

skies prevailed for several days within several months in the summer and fall; 2) a macroburst at 1:00 am 

on June 9 with winds reported to be over 100 miles per hour, and influencing about a five mile wide swath 

from south of Akron to north of the Haxtun.  Building, crop, and tree damage was extensive from the wind 

and hail in this storm; and 3) the Sept. 9th freeze being the 3rd earliest freeze on record.  The earliest 

freezes were August 24, 1910, September 8 in 1929, 1941, and 1962. 

The average annual mean temperature for the 2020 was 50.59 oF which was a return to the 

recent years of above-average mean temperatures after a cooler, below-average mean in 2019.  The 

annual rainfall total for 2020 was only 10.05 inches, which is the first below-average rainfall year since 

the record low year of 2012. 

There was an even split of six months of below average monthly averages and six months of above 

average monthly averages in 2019.  The monthly average mean temperatures in 2020 were split with 

three months; February, April, and October being cooler than average, and nine months; January, March,  

May, June, July, August, September, November, and December. that were warmer than average.  

January, March, June, August, and November were exceptionally warmer than average, while May, July, 

September, and December were nearer the average for the respective months.  Interestingly, September, 

with the early freeze, turned out to just be slightly above average for the month.  In terms of ranking, 

August 2020 ranked as the 8th warmest average monthly mean, with November ranking as the 10th 

warmest, January as the 12th warmest, and June as the 14th warmest of the 113-year record.  In contrast, 

the coldest months had October ranking as only the 97th warmest mean (14th coldest) on record and the 

101st warmest (10th coldest) average minimum on record, and similarly April ranking as the 85th warmest 

mean (in coldest 30%) and the 95th warmest average minimum (coldest 20%) on record.   

In terms of comfort level, the winter and early spring were relatively mild, but June warmed up 

fast and several strings of 90 oF + highs began with a total number of 17 plus 90 oF maximums for the 

month.  July was a little more seasonal with 18 plus-90 days, just 2 above the average of 16.6 days of plus 

90 oF July.  The heat in August lingered making things more uncomfortable.  There were 21 days of plus-

90 oF highs in August including a string of 12 days straight of plus-90 oF from the 16th through the 27th.  

This included two 99 oF maximums which were also the highest maximums of the year.  July had a string 

of 10 plus-90 oF days also including two 99 oF maximums.  There was one 99 oF in September before the 

freeze.  There were no 100 oF maximums logged during the year.  The smoky haze also was oppressive 

during August and probably contributed to somewhat warmer minimums than average.  Heavy sky-smoke 

continued intermittently in mid-September and into October.   
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The number of days of plus-90 oF maximums was 60, which ties three other years for the 14th 

highest number of plus-90 oF days.  This amounts to 39% of the May-September-days within the 

temperature range of 90 to 99 oF and compares to the long-term average of only 26%. 

In terms of cold temperatures, there were only 16 single-digit temperature readings with only 5 

at 0 oF or lower.  The cold temperatures were rather mild compared to a -15 oF in February of 2019.  Below-

zero minimums have almost become a rarity in recent years. 

The average annual mean temperature for 2020 was 50.59 oF which ranks as the 14th warmest 

of the 109-year or the 96th coldest year on record with twelve months of complete data (see graph of 

annual mean temperature by years).  This was up 2.32 oF from the 2019 average and 1.72 oF above the 

109-year average.  The annual average maximum temperature was 65.14 oF ranking as the 19th warmest 

or 91st coolest of the record.  This is 3.44 oF above 2019 and 2.12 degrees above the average.  The average 

annual minimum temperature was 36.04 oF ranking as the 18th warmest or 92nd coldest average annual 

minimum of the record.  This was up only 1.21 oF from 2019 and 1.31 oF above the long-term average 

annual minimum of 34.73 oF.  The trend for warmer minimum temperatures seems to be consistent.  The 

last year with an average annual minimum below the long-term average was 2002 or 18 years ago. 

The annual precipitation total for 2020 was 10.05 inches and ranks as the 109th wettest or the 

5th driest of the 113-year record.  This is into the driest 5% of years and is below the long-term average 

of 16.44 inches. The distribution of the rainfall was sparse during the whole year, and adverse to wheat, 

summer crops, and the wheat-planting period.  The months of May, September, and December were the 

only months with above-average precipitation, and these months were only slightly above average.  May 

was the only summer month with any substantial rain and this rain occurred mostly in the first half of the 

month.  June, July, and August logged only from 1/4 to less than 2/3 of the respective monthly average.  

The Sept. rain all came at the time of the early snow, and even though slightly above average the drying 

in the end of the month made wheat planting conditions poor.  The cold October and warm November 

brought little relief from the yearlong drought.  Overall this amounted to an annual rainfall deficit of 6.39 

inches or only 61.1% of the long-term 113-year average total. The summer month period May-

September total was below average at only 7.51 inches or a deficit of 3.89 inches below the 11.40-inch 

average (see Table 4).  

In terms of extremes or records tied or set for the year, there was a slightly higher number than 

in 2019.  There were 33 records set or tied during the year.  Of these, 19 were high temperature records 

and 14 were low temperature records.  No rainfall records were set or tied.  All new temperature records 

set were only in five months.  November and June accounted for 7 and 5 new high temperature records 

respectively.  This included two new All-November record high minimums of 51 oF on the 7th and 8th and 

an All-November record high mean of 65.5 oF on the 7th.  Of the cold temperature records Sept. had 6, 

October had 4, April had 3, and July had 1. The early September freeze establishes two new record low 

maximums, two new record low minimums, and two new record low means.  October had one record low 

maximum, two record low minimums, and one All-October record low mean of 6.0 on the 27th.  A record 

low mean for the date of July 16th was logged at 62.0 oF. 

The summary of Growing-Degree-Days (GDD) for the May-September period is shown in Table 

4.  The GDD index total for 2020 of 2866 units is 112% of the average and ranks as the 9th highest of the 

record.  The average index is 2556.3 units.  May, June, July, and August were all above average and the 

index tracks above the average after the middle of May and continued through the end of the year.  The 

early freeze in September caused a little flattening but increased toward the end of the month. 
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The frost-free period (above 32 oF) from May 9 to September 9 was only 123 days and ranks as 

the 10th shortest of the 111-year period.  This is below the average of 141 days for the record.  The range 

in frost-free period runs from 76 days in 1910 to 179 days in 1949.   

The Calendar-Year Snowfall log shows a snowfall of 36.5 inches with 19.5 inches in the spring 

and 17.0 inches in the fall-winter season.  This is a very low snowfall depth for both the 2020 spring-winter 

and the fall-winter.  Only snowfall of any substance was a 5.0-inch snow on March 2, 2020 and 3 inches 

on November 24-25, 2020.  Snow cover days are about 2/3 the amount in 2019. 

 

------------------------------------------------------------------------------------------------------------------------------------------ 

Although it seems that intermittent drought conditions are always common for the area, the in 

the last eight years (since 2012), seven have all been at or above the average in annual total rainfall. 

Drought returned with a vengeance in 2020 with the driest year since 2012. 

The very warm minimum temperatures again seem to be a steady feature of the conditions 

prevailing for crop production in the area.  

------------------------------------------------------------------------------------------------------------------------------------------ 

The following tables and graphs show other features of the 2020 weather year and compare the 

2020 season with the long-term record.  This completes the 113th year of compilation of daily rainfall and 

temperature records at the Research Station and continues as a milestone in the effort to characterize 

the resources for the area. 

------------------------------------------------------------------------------------------------------------------------------------------ 
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Wheat Breeding Activities at Colorado State University: Update  

Dr. Esten Mason 

Associate Professor and Wheat Breeder 

Department of Soil and Crop Sciences, Colorado State University 

 

Abstract: The Wheat Breeding Program at Colorado State University has a rich six-decade history of 

providing Colorado growers with adapted varieties that incorporate the most modern genetics available 

in wheat. The CSU program was the first public breeding program to release single (Above) and two-

gene Clearfield varieties (Brawl CL+) and the first program to release a wheat variety for the CoAXium™ 

Wheat Production System (Incline AX). Hard red winter varieties continue to outperform both public and 

private competitors and hard white winter varieties such as Snowmass 2.0 provide unique markets for 

the Colorado wheat industry. This success is possible through support provided by the wheat industry of 

Colorado, which includes the Colorado Wheat Administrative Committee and the Colorado Wheat 

Research Foundation. There are many factors that limit grain yield and profitability of wheat in 

Colorado. Improving the performance of wheat in a dryland system, where drought stress is more of a 

certainty than not, is something that the program strives for. Biotic factors including stripe rust and 

other rust pathogens and wheat streak mosaic virus vectored by wheat curl mite continue to be targets 

of the breeding program. In addition, the presence of wheat stem sawfly is increasing annually. With the 

potential for 1 million acres to soon be affected in Colorado, its economic impact cannot be 

understated. Targeted introgression of solid-stem loci into the existing germplasm, which provide 

resistance to fly cutting, has been a priority for the past five years and will continue moving forward. 

Fortify SF was released in 2019 and provides a semi-solid stemmed option for growers. Two breeding 

lines, CO16SF027 and CO16SF070, are currently being fast-track increased in Yuma, AZ and have greater 

stem-solidness and yield potential compared to Fortify SF. The Great Plains Research Management 

Station in Akron, CO now serves as the main sawfly resistance breeding site for the CSU wheat breeding 

program, with over 20,000 unique breeding lines being grown there in 2021. The use of new breeding 

methods including doubled haploids, marker assisted breeding, and genomic selection are vital to the 

current and future success of the program. The goal is to integrate these tools with our extensive field-

testing network to develop high performing varieties for Colorado that meet future challenge that our 

growers face. 
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5-Year Crop Rotation Study: Aspirational (ASP) vs. Business as Usual (BAU)  

Can Crop Rotation and Precision Management Increase Productivity and Net Returns? 
 

David J. Poss 

USDA-ARS, Central Great Plains Research Station, Akron, CO 

 
Our 5-year research project plan that started in 2019 included a new study to compare Aspirational 

(ASP) dryland management, where we use rotations, management, and technologies to maximize 

returns, to Business as Usual (BAU) management, which mimics traditional dryland wheat-based 

systems management. 

The ASP system uses a longer rotation (3 to 4 crops in 4 years), which increases crop diversity 

compared to the BAU wheat-fallow rotation (2 crops in 2 years).  A longer rotation with increased crop 

diversity has been shown to increase economic returns and improve soil conditions.  The ASP rotation 

we are starting with is a wheat-corn-millet-flex.  The ‘flex’ year of the sequence is where we can insert 

another crop, if we have confidence it can be profitable based on the existing conditions.  The condition 

for making this decision is primarily stored soil water after the millet is harvested.  The ASP system will 

also use other technologies, such as a stripper header for harvesting the wheat and no-till management 

using herbicides for weed control.  The ASP system will attempt to manage the fields using site-specific 

management.  Site-specific management is a way to manage a field based on sub-areas within a field 

verses managing the entire field uniformly.  For example, areas within a field that have higher yield 

potential could benefit from greater plant populations and greater fertilizer rates.  The data we have 

been collecting for this include yield data, soil data (grid sampling & Veris), remote sensing (drone 

collected) and elevation.  Elevation is easy to collect and has been shown to be correlated with yield. 

Fields managed with BAU management will be in a wheat-fallow rotation, which is still a common 

rotation in the area, especially as you move more than 50 miles from the Akron Research Station.  A 

conventional platform header will be used to harvest the wheat.  Weed control will be performed 

primarily using tillage with V-blade sweeps.  Some herbicides will be used in the spring when herbicides 

are more effective at killing weeds due to the cooler conditions and less drought-stressed plants.   

There are two components of the 5-year project: the whole-field studies and the side studies.  The 

whole-field studies are where we implement the management techniques described above.  The side 

studies are where we conduct studies that can later be implemented in the whole fields with ASP 

management to further increase economic return and/or improve environmental factors, such as 

reduced erosion. 

There are eighteen fields used in the whole-field studies: 4 ASP fields and 2 BAU fields replicated at 

3 places on the Research Farm.  The three replicates are located at different locations on the Research 

Farm to give us confidence that the results are not field-specific.  Each replicate will include each crop in 

each system (ASP & BAU) in each year. 
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The side studies can be broken down into three categories: Alternative crop studies, Germplasm 

development and evaluation studies, and Population studies.  We have two ongoing studies where we 

will continue to test alternative crops, including the Alternative Crop Rotation Study (ACR) and the 

Canola Rotation Study.  For Germplasm development and evaluation, we will rely on Colorado State’s 

wheat breeding programs for developing new wheat varieties.  The past few years we have conducted a 

triticale and rye variety trial.  We will continue this trial.  We are starting a corn population study this 

spring where we will measure how corn yields, water-use response, and economics vary with every 

combination of 4 planting populations (8k, 12k, 16k, 20k), 2 soil moisture levels at planting (actual vs. 

actual + 2 inches), and 2 levels of in-season rainfall (actual rainfall vs. a given percent over average). 
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Variable Rate Seeding for Dryland Corn 

Joel P. Schneekloth 

Colorado State University 

Dr. Kyle R. Mankin, Dr. Louise H. Comas, Dr. Maysoon M. Mikha 

USDA-ARS 

 

Question: Variable rate seeding has become a viable option with today’s technology.  However, 

what are the decisions to vary rates?  In the semi-arid west, moisture is one of the major limiting factors 

in production.  Nutrient levels can be managed with inputs, but water is one variable with limited 

changes other than irrigation.  With the preliminary data obtained from the large-scale precision ag 

study at Akron, we are seeing lower water availability in the low yielding zones across the fields. 

Nielsen et.al. (2009) found that beginning soil moisture at planting can have a major impact on 

potential grain yields of corn.  The more beginning soil moisture at planting resulted in greater potential 

yields.  Weather within the growing season also had a major impact as well with the primary emphasis 

on moisture during the reproductive period having an impact on the yield response of the beginning soil 

moisture.  When moisture is limited during the reproductive time period, yield increases per inch of 

beginning soil moisture are less as compared to years with normal to above normal precipitation. 

There are potential economic consequences to variable rate seeding during years with above 

average precipitation.  Did you pick the most economical seeding rate for your beginning soil moisture?  

Although Nielsen found a positive yield response to beginning soil moisture, his study was based upon a 

single seeding rate over several years.  With low beginning soil moistures, do lower plant populations 

limit economic risk?  What is the cost of lower seeding rates if moisture is above average or greater than 

expected during the growing season? 

 

Study:  A study will be initiated in 2021 looking at beginning soil moisture at or near planting to 

help make variable rate seeding decisions based upon beginning soil moisture availability in the field.  

We will be utilizing the linear irrigation system at the research station to obtain different beginning soil 

moisture levels as well as variable in-season precipitation amounts. 

Preliminary study methods will look at 2 different beginning soil moisture levels.  Level 1 will be 

the beginning soil moisture after winter wheat in 2020 with no additional water added.  Level 2 will be 

an addition of 2 to 3 inches of irrigation.  The in-season precipitation will be 1) what natural 

precipitation occurs during the growing season and 2) an addition of precipitation monthly of 2 to 3 

inches during the growing season.  The 2 to 3 inches of additional moisture would be approximately 20% 

above long-term precipitation. 

Plots will be planted at 4 seeding rates ranging from 8,000 to 20,000 seeds per acre at 4,000 

seed increments.  Soil moisture readings will be taken during the season along with several plant 

measurements including leaf area development to look at the impacts of population and moisture 

availability. 
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Precision Agriculture in Dryland Cropping Systems 

Dr. Maysoon M. Mikha, Dr. Kyle R. Mankin 

USDA-ARS, Central Great Plains Research Station, Akron, CO 

 

Precision farming is an evolution in modern agricultural land management. Knowledge of land 

spatial variability enables farmers and/or researchers to map spatial variability for important aspects of 

soil, topography, and other features.  Land mapping technology for soil properties and crop yield could 

be used to enhance productivity and improve economic return.  Research at the Central Great Plains 

Research Station is evaluating precision management decisions for: 

1) Optimizing input,  

2) Improving soil health parameters. 

3) Enhancing land productivity, and 

4) Maximizing economic return. 

The precision farming study started in 2018 on field-size plots that previously exhibited substantial 

production variability.  Management practices consist of two treatments: (1) Business-as-Usual (BAU) of 

wheat-fallow rotation with reduced tillage (WF-RT), and (2) Aspirational (ASP) of four years rotation with 

no-tillage and winter wheat-corn-fallow/millet-flex (WCM-F/Flex).  The choice between fallow, millet, 

and flex in the fourth year will depend on the soil moisture for that year.  The field plots size range from 

6 acres to 11 acres.  In 2018, soil samples were taken on a 100 ft x 100 ft grid at georeferenced points to 

allow us to generate field maps (Figure 1).  Soil samples were analyzed for chemical properties (EC, pH, 

N, P, K, organic matter, etc.).  Crop yields were measured using a georeferenced yield combine harvester 

to establish yield maps.  Field plots were organized in three yield zones (High, Medium, and Low).  Initial 

soil samples in 2019 from High and Low yielding zones (Figure 2) in each field plot were analyzed for soil 

health (biological, chemical, and physical). Soil health assessment sampling points were georeferenced 

to allow future sampling close to the initial sample’s location for comparison.   

Figure 1.  Field plot sampling grid (100 ft x 100 ft) with georeferenced sampling points.  
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Figure 2.  Soil sampling for soil health assessments.  Red dots represent sampling from the high 

yielding area and blue dots represent sampling from the low yielding area within each field plots. 

The sampling points were georeferenced for future sampling activities.  

 

Field plots had as much as 12 to 15 ft variation in land elevation (Figure 3), but some field plots were 

nearly flat. The 2019 corn yield in one ASP field ranged from 45.0 lb/bu in the Low yielding zone to 88.8 

lb/bu in the High yielding zone, with 45 lb/bu differences within the same field (Figure 4A).  The corn 

yield variability could cause some opportunity to optimize management, including planting populations 

and fertilizer rates.  Therefore, field plots were divided into 3-management zones (Figure 4B) to allow 

field management optimization.   

The 2019 corn yield in the ASP filed plots presented in this report tended to follow a similar pattern 

as field elevation, with lower elevations having higher yields (Figure 3 and 4).  The corn yield dynamics 

was expected because water and the associated nutrients can move from higher elevations to be 

deposited in lower elevation areas of the field.  This process appears to translate into enhance corn yield 

in the low elevation sections of field plots compared with higher elevations in the same field.   

The research team in Akron, CO are in the process of evaluating the relationship between yield and 

other soil parameters (biological, chemical, and physical) using precision farming techniques to reduce 

inputs and enhance economic return.  In general, this project will enable the research team in Akron, CO 

a unique opportunity to evaluate precision farming practices and provide dryland farmers with guidance 

to optimize production in the central Great Plains Region. 
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Figure 3.  Land elevations in some filed plots.  The top horizontal picture represents one of BAU field 

plots with 12 ft different in elevation within the filed.  The bottom vertical picture represents one of 

the ASP field plot with 15 ft different in elevation within the filed.  
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Figure 4.  2019 corn yield in one of the ASP field plots.  The left picture (A) represents filed plot 

contained 10 yielding zones.  The right picture (B) represents the file plot organized in three yielding 

zones as high, medium, and low.  
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