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Agenda 

2022 Field Day 

Wednesday, August 10, 2022 

USDA-ARS Central Great Plains Research Station 

Highway 34, Four Miles East of Akron, Colorado 
 

INDOOR FIELD DAY BUILDING – MACHINERY SHED 

8:00 Registration, Coffee, Donuts  

8:30 Welcome, Vision for the Central Great Plains Research Station 
Kyle Mankin (Acting Research Leader, CGPRS, Akron; Research Leader, WMSRU, Fort Collins) 
Peter Kleinman (Research Leader, SMSBRU, Fort Collins) 

8:45 Weather Update – 2022 Precipitation and Temperature Analysis 
Wayne Shawcroft (Collaborator) 

9:00 2020 Macroburst 
Russ Schumacher (Colorado State University) 

9:15 Factors Affecting Long-term Trends in Wheat 
Grace Miner, Cathy Stewart (USDA-ARS, Fort Collins) 

9:30 Sunflower on Cover Crop Research 
Nevin Lawrence, Cody Creech (University of Nebraska, Lincoln) 

OUTDOOR FIELD TOUR – PEOPLE-MOVER WAGONS 
Please join one of the two sets of wagons parked outside the machinery shed to tour research sites. 

TOUR 1 TOUR 2 * Starts Here 

10:00* 11:40 2022 Crops Testing Sorghum Research Activities and Information 
  Sally Jones-Diamond (Colorado State University) 

10:20 12:00 Forage Pea Production in Long-Term Compost Management Practices 
  Maysoon Mikha (USDA-ARS, Fort Collins) 

10:40 10:00* Wheat Stem Sawfly 
  Adam Osterholzer (Colorado State University; Punya Nachappa Lab)  
  Jeff Bradshaw (University of Nebraska, Lincoln) 
  Tatyana Rand (USDA-ARS, Sidney, MT) 

11:00 10:20 Irrigation Management of Cowpea for NE Colorado 
  Joel Schneekloth, Jessica Davis (Colorado State University) 

11:20 10:40 Corn Nitrogen x Water Study 
  Tyler Donovan, Bo Stevens, Josh Wenz (USDA-ARS, Fort Collins; Louise Comas Lab) 

11:40 11:00 Precision Nitrogen Application on Corn 
  Tyler Untiedt, Dave Poss, Kyle Mankin (USDA-ARS, Akron) 

12:00 11:20 Rye: Alternative crop to wheat or a perpetual weed? 
  Dave Poss (USDA-ARS, Akron)  
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LUNCH – INDOOR FIELD DAY BUILDING 

12:20 – 1:00 Provided by our sponsors! 

SAWFLY SOCIAL 

1:00 Cool down with ice cream and learn all we know about sawfly. Ask your questions directly to the 
experts from the Great Plains Wheat Stem Sawfly Coalition! 
Tatyana Rand (USDA-ARS, Montana) 
Jeff Bradshaw (University of Nebraska, Lincoln) 
Adam Osterholzer (Colorado State University) 

2:00 Done!  
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Our Staff 

Scientists 
Dr. Kyle Mankin, Research Leader (acting), 

Agricultural Engineer 

Dr. Peter Kleinman, Research Leader, Soil 

Management & Sugar Beet Research Unit 

Dr. Maysoon Mikha, Soil Scientist  

Support Scientist 
David Poss, Soil Scientist 

Technicians 
Paul Campbell, Biological Science Tech.  

Cody Hardy, Agricultural Sci. Research Tech.  

Stacey Poland, Agricultural Sci. Research Tech.  

Kelsey Strand, Biological Science Lab Tech. 

Tyler Untiedt, Agricultural Sci. Research Tech.  

Administrative 
Travis Vagher, Administrative Officer (acting) 

Carolyn Brandon, Secretary Office Automation 

Seasonal Technicians 
Hunter Molt 

Susan Pieper 

Conner Jesse (CSU) 

Levi Kipp (CSU) 

Cameron Lyon (CSU) 

Molly Porteus (CSU) 

Nadalyn Poss (CSU) 

Hailey Strozier (CSU) 

Vashti Winter (CSU) 

Sara Wylie (CSU) 

CSU Staff 
Joel Schneekloth 

Sally Jones-Diamond 

Ed Asfeld 

Candace Talbert 
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Thank You Sponsors! 

Bayer Crop Science 

CHS-M&M Co-Op Colorado 

Colorado Corn 

Administrative Committee 

Colorado Wheat 

Administrative Committee 

Cope Soil Conservation 

District 

Culligan 

Eastern Colorado Seeds 

Global Harvest Foods 

Gowan Company, LLC 

Ison Oil CO 

J&H Auto Carquest 

Sukup Quality Irrigation 

Soil & Crop Sciences, CSU 

Stockmens Bank of Colorado 

Springs 

Ward Laboratories 

West Plains Company 

Y-W Electric Association 
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Setting the Stage: Akron’s USDA Research Program 

Dr. Pete Kleinman 
Research Leader, Soil Scientist  

USDA-ARS, Soil Management & Sugar Beet Research Unit, Fort Collins, CO 

Dr. Kyle Mankin 
Research Leader, Agricultural Engineer 

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

USDA-ARS, Water Management & Systems Research Unit, Fort Collins, CO 
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2021 Weather Summary: 
Central Great Plains Research Station, Akron, Colorado 

Dr. R. Wayne Shawcroft 
Regional Extension Irrigation Agronomist (Retired) 

Colorado State University 

[Slides from Field Day will be added, and the updated Booklet will be available on our Webpage: 

https://www.ars.usda.gov/plains-area/akron-co/cgprs/news/annual-field-day/.] 

  

https://www.ars.usda.gov/plains-area/akron-co/cgprs/news/annual-field-day/
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2020 Macroburst 

Dr. Russ Schumacher 
Colorado State University 
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Factors Affecting Long-term Trends in Wheat 

Dr. Grace Miner, Dr. Cathy Stewart 
USDA-ARS, Soil Management & Sugar Beet Research Unit, Fort Collins, CO 
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Sunflower on Cover Crop Research 

Dr. Nevin Lawrence, Dr. Cody Creech 
University of Nebraska, Lincoln 

[Slides from Field Day will be added, and the updated Booklet will be available on our Webpage: 

https://www.ars.usda.gov/plains-area/akron-co/cgprs/news/annual-field-day/.]  

https://www.ars.usda.gov/plains-area/akron-co/cgprs/news/annual-field-day/
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2022 Crops Testing Sorghum Research Activities and Information 

Sally Jones Diamond 
Colorado State University 

CSU Sorghum Field Day at Akron on September 13, 2022 (8:30 a.m.) will include a plot tour of 

the variety trial, agronomy trials, and updated information from seed companies on new 

technologies. 

2022 Projects Overview 
Funded by in-part by the Colorado Sorghum Growers Association (Checkoff) 

• Grain sorghum performance trials at four dryland locations (including Akron) and three 

limited-irrigation locations (new sites at Brush and Rocky Ford). 

o We are testing 40 different hybrids from seven seed brands across the seven total 

locations.  

• Dryland hybrid by seeding rate by planting date study at Akron and Sheridan Lake (2nd 

year) 

o Two hybrids (DKS28-05 and Dyna-Gro M54GR24) at three seeding rates 

(20,000, 40,000, and 60,000 seeds/acre), and two planting dates (optimum in late-

May and late in mid-June). 

• Microbiologicals Product Application (2nd year at Akron, Sheridan Lake, and Seibert) 

o Testing five products (in-furrow and seed applied) from three different companies 

compared to a no-product check treatment.  

Funded by National Sorghum Checkoff 

• Row Spacing comparing 30” rows to skip-row (60” spacing) at a single planting rate (1st 

year) 

Sorghum Maturity 

• Days to mid-bloom information provided in seed brochures is not exact and usually is not 

adjusted for our high elevation and higher latitude growing region 

o Add at least 10 days to advertised days to mid-bloom, and keep in mind hybrids 

need an additional 30-45 days after mid-bloom to reach maturity or black layer 

• Consider the average frost date for your location and the importance of maintaining test 

weight 

• Plant early or medium-early maturity hybrids 

• Seed heads turning color does not mean grain is mature 

 

  



31 
 

Herbicide Tolerance Technologies (non-GMO) 
More information on these technologies is available from sorghumcheckoff.com, under the 

Farmers tab, and Agronomy Insights 

• igrowth® from Advanta (Alta Seeds) 

o Hybrids with tolerance have IG after initial product number 

o Pre- or post-emergence control of broadleaf and grass weeds, longer residual 

▪ Should be used in a system with other herbicides 

o Companion herbicide by UPL is called IMIFLEX™ (imazamox, group 2 ALS 

inhibitor) 

▪ Pre-emerge application rate is labeled at 9 oz/ac 

▪ Post emerge rate is labeled at 6 oz/ac 

o Currently five hybrids in their lineup with this herbicide tolerance, one potentially 

adapted to our short season 

 

• Double Team™ from S&W (Sorghum Partners) 

o Hybrids with tolerance have DT after initial product number 

o Post-emergence control of grassy weeds 

o Companion herbicide by ADAMA is called FirstAct™ (quizalofop, group 1 

ACCase inhibitor) 

▪ Max application rate of 12 oz/ac in a single application and 21 oz/ac per 

year 

▪ Recommended to apply after plant height has reached 11”, don’t mix with 

broadleaf herbicides or effectiveness will be reduced 

▪ Use COC and apply minimum of 10 gal/ac of water, or 15 gal/ac of water 

under drought conditions 

o Pilot launch in 2021, currently five hybrids in lineup with this herbicide tolerance 

▪ Maturity ranges from very early to medium, will know more about 

adaptability and performance after 2022 season 

 

• Inzen™ from Corteva (Pioneer Seed) 

o Post-emergence control grass weeds and (limited) broadleaf, use pre-emergence 

herbicide first for best results 

o Companion herbicide is called Zest™ (nicosulfuron, group 2 ALS inhibitor) 

o Sandbur, foxtail, crabgrass, barnyard grass 

o Very limited seed supply in 2022, mainly large demo plots 

 

• The plant-back restriction on sorghum is 18 months for Zest and IMIFLEX due to 

stewardship and not herbicide carryover, and 4 months for FirstAct (cannot plant FirstAct 

tolerant sorghum in consecutive years). 
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Forage Pea Production in Long-Term Compost Management Practices 

Dr. Maysoon Mikha 
Soil Microbiologist 

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

INTRODUCTION 
Forage pea are one of the important legume crops that characterized with high-yielding, short-term 

growing season, and high protein content. Peas grow in a wide range of environments and can be found on 

a wide range of soils from sandy loams to heavy clays provided the soils are well-drained. They are 

generally used as a whole crop for silage as they provide both protein and starch to the diet.  Legume crop 

do not require N fertilization because of their symbiotic relationship with Rhizobium bacteria that fixed 

atmospheric N and form root nodules.  The Rhizobium bacteria extract atmospheric N and convert it to 

plant-available N forms within legume roots. Inside the nodules, bacteria convert atmospheric N to 

ammonia (NH3), which the legume used as protein source.  After harvest, the nodule decomposes and 

provide N for subsequent crop.    
Beef compost manure is a good source of nutrients for plant production. It contains a full spectrum of 

essential plant nutrients such as micro and macronutrients that are absent in synthetic fertilizers.  Beef 

compost released nutrients slowly throughout the growing seasons which could reduce nutrients losses.  As 

an organic amendment, compost could enhance soil aggregation and improve soil structure stability that 

contribute to enhance soil water holding capacity, pore continuity, air and nutrients circulation, and reduce 

soil compaction.  

OBJECTIVES 
Evaluate long-term (8 years) of beef compost manure application at two rates 10 and 50 t/ac on forage 

peas production with: 

1) Applied beef compost manure at 10 t/ac treatment. 

2) Residual treatment after 3 years of discontinued beef compost manure application at two 

rates 10 and 50 t/ac.  

MATERIALS AND METHODS 
This study was initiated in 

spring of 2010 on dryland sod 

area at Akron, CO to address the 

effects of transitioning from 

grassland to cropland using 

different rates of beef compost 

manure application.  From 2010 

to 2018, beef compost manure 

was added biannually (2010, 

2012, 2014, 2016, and 2018) at 

10 t/ac and 50 t/ac.  The control 

treatment at 0 t/ac was also 

included.  Two crop rotations 

were implemented, wheat-

fallow (W-F) and winter triticale or winter pea-fallow (T/P-F) rotation. Each phase of the crop rotation 

accrued each year.  The beef compost treatments represent the main plots and it was replicated four times.  

The beef compost plots were split to accommodate the rotation phases.  The crop rotation plot sizes were 

Figure 1. Field diagram shows the plot split for beef compost 

manure treatments, crop rotations, and plot’s dimensions. 
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54 ft long by 30 ft wide. After 2018 to 2021 the beef compost was not applied to the study site, but the crop 

rotations were maintained.  In 2022, the beef compost manure plots (main plots) were further split for the 

residual nutrients study (Figure 1). The beef compost was applied at the rate of 10 t/ac (10/10 and 50/10) 

to all beef compost treatments and no compost added (0 t/ac) as a control treatment was maintained within 

the study. The crop rotation was changed to forage pea-wheat (FgP-W) and wheat-fallow (W-F) rotation.  

All phase of each rotation accrues every year.      

RESULTS AND DISCUSSION 
Forage pea biomass was influenced by beef compost treatments. The applied compost treatment has 

more forage pea biomass production than the residual treatment.  At 10 t/ac, the forage pea production was 

approximately 1.9 times higher with applied beef compost than the residual.  While at 50/10 t/ac, the 

biomass production was about 2.2 times higher with applied beef compost than the residual. The control 

treatment exhibit higher forage pea biomass by approximately 13.6% than the applied and by twice than 

the residual beef compost treatments.  The weed infestation was high with beef compost treatments that 

overshadow the forage pea biomass with both applied and residual study plots. However, the control 

treatment (0 t/ac beef compost) exhibit lower weed infestation which contribute to biomass enhancement 

compared with beef compost treatments. The 50/10 t/ac beef compost treatment contained more weed than 

the 10/10 t/ac beef compost which cause higher forage pea biomass production than the 50/10 t/ac beef 

compost treatment. 

CONCLUSIONS 

• In 2022 growing season, weed infestation prevent us from seeing the 

benefits of beef compost manure on forage pea biomass production. 

• The 50/10 t/ac beef compost treatment exhibit lower biomass production 

which could be related to higher weed infestation compared with 10/10 t/ac 

treatment. 

• The residual treatments exhibit lower yield than the applied that could be 

related to weed infestation that compete with the forage pea over the available 

water and nutrients. 

• Soil available nutrients and plant nutrients uptake are being processed and 

will be presented at the future meetings.  
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Wheat Stem Sawfly 

Dr. Adam Osterholzer 
Colorado State University 

Dr. Jeff Bradshaw 
University of Nebraska, Lincoln 

Dr. Tatyana Rand 
USDA-ARS, Pest Management Research Unit, Sidney, MT 
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Irrigation Management of Cowpea for NE Colorado 

Joel Schneekloth, Derek Witkze and Maria Munoz-Amatriain, Dr. Jessica Davis 
Colorado State University 

Cowpea are a relatively new dry bean crop for NE Colorado.  Cowpea is well known for its 

adaptation to drought, heat and poor soils.  Discussion with a consultant has expressed concern that the 

irrigated response of cowpea is not similar to typical dry beans grown in NE Colorado.  The thought was 

that cowpea may have a negative response to typical full irrigation management practices for dry beans 

such as pintos and kidney beans grown here. 

In 2021, a study was conducted utilizing a rainout shelter at Central Great Plains Research Station 

near Akron, CO.  Use of the rainout shelter ensures that excessive precipitation events do not interfere 

with the potential water response and timing of water needs.  The rainout shelter is connected to a tipping 

bucket precipitation gauge that will shut the shelter when precipitation is recorded and open after the 

precipitation event is over. 

Four strategies were looked at within this study: Dryland, 4 inches of irrigation, 8 inches of irrigation 

and full irrigation practices.  All plots received average weekly precipitation amounts weekly via a drip 

system on the plots.  The 4-inch and 8-inch irrigation treatments were targeted towards the reproductive 

growth stages of cowpea with 2 inches of water applied per week either on a bi-weekly basis or weekly 

basis.  The final treatment was full irrigation management which targeted maintaining plant available soil 

moisture between 50 and 80% during the growing season. 

Results: 
Irrigation did increase yield compared to dryland to a point (Table 1).  Increasing irrigation past the 8-

inch allocation did not increase yields.  Yields increased from 968 to 2484 lb ac-1 from dryland to 8 inches 

of applied irrigation.  Additional irrigation beyond 8 inches did not increase yield but did increase 

evapotranspiration (ET) (Figure1).  Most crops generally have a yield response of increasing yield as ET 

increases.  Yields increased by 222 lbs per inch of ET. 

Increases in biomass increased with ET.  Even though yields did maximize at a lower ET, biomass 

increased with more ET (Figure 2).  Biomass increased at 391 lbs per inch of ET across all water 

applications.  Since yield maximized at 8 inches of irrigation or approximately 14.5 inches of ET, 

additional water was only utilized for additional plant biomass growth. 

One of the factors to look at is how irrigation impacted yield components such as pods per plant, 

seed/pod and seed size.  Irrigation did not significantly increase seeds per pod.  The number of seeds per 

pod ranged from about 5 to 5.9 for dryland and irrigated respectively.   

The two major impacts due to irrigation was pods per plant as well as seed size or seeds per lb.  

Irrigation at 4 inches seasonally did not increase pods per plant but did significantly increase seed size 

compared to dryland.  The number of seeds per lb was reduced by approximately 20%.  Approximately 

the same number of seeds were produced per acre but it required fewer seeds to produce one pound of 

yield. 

As irrigation increased to 8 inches from 4 inches or dryland, pods per plant increased to generate the 

increased yield per acre.  Adding additional irrigation did not increase pods per plant, seeds per pod or 

seed size compared to the 8-inch allocation. 

Harvest index is the amount of seed produced compared to the total plant biomass production on a dry 

basis.  This is an indication of the efficiency of the plant to produce seed as compared to total biomass.  

As with yield, the harvest index increased with irrigation up to the 8-inch allocation.  Additional irrigation 

above 8 inches did increase biomass production but did not increase seed production resulting in a 
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slightly lower harvest index.  Increased biomass production typically results in greater crop water use or 

ET.  The measured increase in ET for full irrigation compared to the 8-inch allocation was slightly greater 

than 3 inches of water use.  This shows the potential savings in irrigation for cowpea with limited 

irrigation. 

Overall, dryland cowpea did produce 968 lbs per acre.  This has the potential to either replace fallow 

or become another crop within the rotation for dryland producers.  For irrigated producers, the potential of 

this crop for water savings with either limited water supplies or low capacity wells could prove beneficial 

in a cropping system to spread limited water.  Overall, 14.5 inches of ET maximized yield of cowpea.  An 

estimate of ET for a dry bean crop such as pinto is 19.5 inches, according to CoAgMet calculations.  This 

is an approximate 5-inch savings of water overall in the system. 

Conclusion: 
Cowpea appear to be a viable alternative crop for dryland and limited irrigation.  Economics appear 

favorable in a dryland or limited irrigation cropping practice.  Cowpea did show that it appears to not 

increase yield with additional ET.  Addition of a broadleaf crop into the system can increase the herbicide 

options available for weed control.  Harvest is early enough to also integrate wheat within the cropping 

system. 

 

Table 1.  Yield components, yield, and ET of cowpea under 4 irrigation management strategies. 

Water    Seed Size Yield Harvest Index ET 

Treatment Pods/Plant Seed/Pod (seed/lb) (lbs/ac) (yield/biomass) (inches) 

Dryland 4.0 4.9 2,185 1,028 0.36 7.8 

4 Inches 4.3 5.9 1,753 1,594 0.42 10.5 

8 Inches 7.3 5.5 1,941 2,663 0.46 14.5 

Full 6.8 5.9 1,935 2,572 0.41 17.8 

 

  



39 
 

Figure 1.  Yield-ET relationship for cowpea in 2021. 

 
 

Figure 2.  ET-Biomass relationship for cowpea in 2021  
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Corn Nitrogen x Water Study 

Dr. Louise Comas, Dr. Bo Stevens, Josh Wenz, Dr. Huihui Zhang, Dr. Sean Gleason,  

Dr. David Barnard 
USDA-ARS, Water Management & Systems Research Unit, Fort Collins, CO 

Stacey Poland, Dr. Maysoon Mikha, Tyler Untiedt 
USDA-ARS, Central Great Plains Research Station, Akron, CO 

Tyler Donovan, Joel Schneekloth, Dr. Meagan Schipanski 
Colorado State University 

Dr. Scott Mackay 
University of Buffalo, NY 

Objectives 
To examine yield responses to N and water availability and their potential interactions in a maize 

cropping system and determine 1) how maize water productivity shifts with different levels of N 

availability and what plant mechanisms underpin this potential interaction, 2) how N processes in soil 

contribute to pools of plant available N and potential interactions between water and N, and 3) how soil 

health and the microbial community is affected by water and N availability. 

Background  
Recent studies have shown that maize gets less than 50% of its N from fertilizer applied, underscoring 

the importance of understanding N process in soil for crop management.  Additional application of N 

when water is limited has been found to have both positive and negative effects on crop water 

productivity, with a variety of physiological mechanisms proposed to explain these effects.  The studies 

that have examining water stress and N interactions have not included soil processes (N mineralization, 

interactions with soil microbes, etc.) that might contribute to the N pool available to plants in the field and 

affect the interactions between water and N availability.  This experiment will allow us to assess the 

effects of nitrogen availability on crop productivity under water limitations and the mechanisms involved.  

Additional modeling of plant and soil responses to these treatments will allow us to explore how varying 

soil management targets (such as targets affecting soil carbon pools) might affect crop responses under 

varying N and water levels via effects on N mineralization rates, and linkages between the soil microbial 

community and its functioning in N processes. 

Approach  
Examine maize responses to a range of N (6 levels) and water (2 levels) availabilities and 3 replicates 

(36 plots) to analyze plant responses and potential interacting effects on these responses in a factorial 

experimental design under a linear move sprinkler with compounding treatment effects over the years of 

the experiment (treatments remain on the same plots in subsequent years).  Crop water use is assessed 

from weekly neutron probe readings for soil moisture.  Soil sampling and in situ incubations are taken 

every two weeks through the field season for plant-available soil N and mineralization.  The soil 

microbial community is sequenced at multiple points through the season.  Plant sampling is used to assess 

plant N accumulation through the season.  Intensive plant measurements are taken over a one-week period 

prior to VT/R1 to assess plant functioning (such as cell membrane stability, osmotic potential, gas 

exchange).  Unmanned aerial vehicle (UAV) images and ground-based reflectance are taken periodically 

to assess plant growth responses to N and water treatments.  
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Precision Nitrogen Application on Corn 

Tyler Untiedt, Dave Poss, Dr. Kyle Mankin 
USDA-ARS, Central Great Plains Research Station, Akron, CO 

Why Use Split/Variable Rate N Application? 
Cost of nitrogen (N) fertilizer has increased dramatically. Methods that increase N use efficiency and 

decrease N fertilizer application would reduce input costs and increase farmer profitability. In addition, 

yield potential can vary considerably within a field and from year to year, particularly in dryland cropping 

systems. Since crop N use is driven by crop yield, any method to increase N use efficiency and decrease 

N fertilizer application must consider the spatial and temporal variability in yield potential. 

What is Precision Nitrogen Application? 
Precision N application adjusts the rate of N fertilizer application within the field based on yield 

potential. In this study, we are evaluating the use of crop spectral reflectance data to assess the condition 

of the crop and determine the N rate that the crop needs to meet its yield potential.  

Methods 
Corn was planted on May 20, 2022 with four levels of N fertilizer: Non-limiting starter rate (NL, 100 

lb/acre), Full starter rate (F, 70 lb/acre), Medium starter rate (M, 40 lb/acre), and Low starter rate (L, 20 

lb/acre). The Non-limiting treatment (NL) was intended to achieve “full-potential” crop yield (no N 

deficiency). The Full treatment (F) applied all N at planting based on a typical application rate. Medium 

(M) and Low (L) rates were split-application treatments: two different N levels were applied at planting, 

and a second (split) application was planned to be based on early season estimates of yield potential using 

crop spectral reflectance data. 

Crop reflectance data (RGB [visible light] and modified RGB [modified to include near-infrared]) 

were collected using a Phantom 4 Pro unmanned aerial vehicle (UAV) at 10-day intervals after 

emergence (up to about V12 on August 2). These UAV images were used to calculate two indices: NDVI 

(using red and near-infrared bands) and GNDVI (using green and near-infrared bands). NDVI is often 

used to measure crop stress and GNDVI is often used to measure crop chlorophyll activity.  

Study Objectives 
We are assessing both NDVI and GNDVI to determine which might be more appropriate to predict 

the N fertilizer required to meet crop yield potential, when we should collect these data to provide the best 

estimate of yield potential, and what data spatial resolution is suitable.  

Preliminary Results 
Images taken early in the season (up to about V9, July 13) did not capture treatment differences with 

either NDVI (Figure 2) or GNDVI (Figure 3). The Non-limiting starter rate treatment (NL) consistently 

had a higher NDVI, GNDVI, or hand-held GreenSeeker (data not shown), but there were no discernible 

differences for the other three treatments (F, M, L; Table 1). We think this might be related to the general 

dry early-season conditions that may have limited N mobilization and uptake and thus led to minimal 

differences in crop response to different N fertilizer rates. 

The latest image that we collected (about V12, August 2) showed treatment differences using GNDVI 

(Figure 6), where higher-N treatments had higher GNDVI (NL > F > M = L; Table 1). NDVI (Figure 5) 

still had no discernible differences among treatments. The observed N treatment differences may have 

been a crop response facilitated by 0.76-inch (July 25) and 1.3-inch (July 28) rainfalls the prior week. 
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Table 1. NDVI and GNDVI for each treatment from UAV data collected on 7/13 and 8/2/2022. 

Treatment NDVI (7/13) GNDVI (7/13) NDVI (8/2) GNDVI (8/2) 

Non-Limiting (NL) 0.232 0.076 0.388 0.177 

Full Starter (F) 0.235 0.076 0.319 0.165 

Medium/Split (M) 0.234 0.078 0.302 0.159 

Low/Split (L) 0.234 0.075 0.316 0.159 
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Rye: Alternative crop to wheat or a perpetual weed? 

David J. Poss 
USDA-ARS, Central Great Plains Research Station, Akron, CO 

Problem:  
For the past twelve years Wheat Stem Sawfly (WSSF) has been a pest causing economic losses in 

isolated areas in wheat in Northeastern Colorado, mostly in Weld County. However, the past five years 

isolated areas in Washington County have experienced losses to this pest with the problem growing to 

larger and larger areas each year.  The 2022 winter wheat crop was devastated by the WSSF in most of 

Northeastern Colorado.  An economic impact study by Colorado Association of Wheat Growers and 

Colorado State University found that the economic losses due to the WSSF are approximately $33 million 

annually. 

Wheat breeders have focused on breeding a more solid wheat stem, hindering the WSSF from laying 

its eggs in the stem.  One cultural practice which some producers are seeking is trying alternative crops.  

Rye is a small grain that could be an alternative crop to wheat.  However, open pollinated cereal rye, 

which was planted decades ago, still lingers in some fields in the area as a weed.  Producers have spent 

decades controlling volunteer rye by hand pulling, rotation, and more recently, with chemicals.  This 

negative experience with this rye makes many producers reluctant to try this crop.  However, according to 

rye plant breeders, the rye being planted more recently are hybrid ryes which volunteers no worse than the 

wheat varieties we plant. 

Approach:  
In summer 2021 it was decided to establish a study to evaluate the claim that hybrid rye does not 

volunteer any more than wheat.  This study includes three rotations, two which are common in the area 

including Wheat-Corn-Millet-Fallow and Wheat-Corn-Fallow.  During the ‘wheat’ phase the plots were 

split in half with half the plot being planted to wheat and other half being planted to rye.  Then when that 

plot is in the ‘wheat’ phase again, wheat will be planted where rye was originally planted and rye planted 

where wheat was originally planted.  This study went into an old study which consisted of eight plots per 

replication.  After the above-mentioned rotations this left us with one plot.  We decided to put a 

continuous rotation in this plot with half the plot being planted to rye, and half the plot being planted to 

wheat.  Then the next year we would switch what is planted on each half.  So, it would essentially be a 

Wheat-Rye rotation.  A CoAXium® wheat variety will be planted in this rotation to control volunteer rye.  

Results:  
Since this study was just established one year ago, we have no data to demonstrate if the hybrid rye 

lines volunteer any differently than wheat. In summer 2023, we will have data on the amount of volunteer 

in the wheat-rye rotation.  It will require another two or three years for this data on the other rotations. 

Wheat Stem Sawfly had a significant negative impact on wheat in the area.  This was true for this 

study as well.  Plots which were split with half planted to rye and half planted to wheat had dramatic 

differences in lodging due to WSSF.  Between differences in lodging and/or the natural tendency for the 

hybrid rye to yield more, rye grain yields were double the wheat yields.  Why did the WSSF leave the rye 

alone?  We don’t know the answer to this.  However, stem diameters were measured using a caliper and 

the stem diameter of the rye was more than 50% greater than the wheat.  We did not have an accurate 

method of measuring the interior diameter of the stem, but visually the interior diameter of the rye was 

more than 50% greater than the wheat (Figure 1). 
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Figure 1.  Three wheat and three rye stems, demonstrating differences in stem diameter. 

Putting the volunteer rye issue aside for a moment, let’s evaluate how well rye could replace wheat in 

Northeastern Colorado.  Hybrid rye yields have been impressive thus far.  We have had a variety trial 

which has included rye for four years including 2017, 2018, 2019, and 2021. The first three years of the 

trial we did not have any wheat varieties in the trial as a comparison.  While not ideal we were able to get 

wheat yields from a neighboring study.  Starting in 2021 we have included a wheat variety in the trial.  

The rye yields in 2021 were 30% greater than the wheat yields in the trial (Figure 2).  The yield 

differences were even more dramatic the previous years at 71%, 77%, and 78% greater than wheat (in 

nearby study) in 2017, 2018, 2019, respectively.  
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Figure 2.  Rye and Wheat Grain Yields

Rye Wheat


