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2020 CENTRAL PLAINS
GROWING SEASON OVERVIEW

2020 Central Plains Growing Season Summary
The 2020 growing season differed from the past couple of years with less precipitation and more GDU accumulation. Initially,
moisture was sufficient with good soil moisture and multiple rainfall events in May as seen in Figure 1. Conditions were dry in
June with a short reprieve in July with a few small rainfall events. However, August amplified the dry conditions that persisted
over a wide area of the Central Plains. Dryland crops suffered with varying degrees of stress as see in eastern Colorado with
early persistent stress throughout the growing season to eastern Nebraska and Kansas that had short periods of limited
rainfall. The following discusses these challenges throughout the year along with what affects were evident for the crop.
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Figure 1. Daily 2020 precipitation and cumulative precipitation for 2019 and 2020 compared to a 30-year average
at Gothenburg, NE.
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Early Planting Season
For the most part, spring planting conditions and early plant growth occurred with favorable moisture and temperatures
across a large section of the Central Plains. GDD accumulation at the Learning Center was slightly behind normal in May but
quickly caught-up and surpassed the average GDD accumulation in June and continued throughout the growing season as
seen in Figure 2.
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Figure 2. 2020 GDD accumulation compared with the 30-year average at Gothenburg, NE.
Food for thought: The right product in the right place.
With the high level of GDD accumulation this year, farmers may have more interest in longer season corn products with higher
yield potential. However, GDD accumulation is variable between years and farmers should consider selecting a portfolio
of corn product relative maturities to spread-out their risk potential. Factors such as disease tolerance, pH tolerance, and
greensnap potential along with other agronomic factors should be considered when selecting the right products for the fields
in the farmer’s operation.

Mid-Season
Growing conditions somewhat deteriorated across some areas of the Central Plains as rainfall became sporadic and
temperatures increased. In addition, there were strong wind events that caused large areas of corn to greensnap. One area
that was hit particularly hard were parts of eastern Nebraska where large swaths of corn snapped. Corn kernel and soybean
pod fill were generally on track if farmers had water available. Soybean pod fill may have been hit hardest by infrequent
precipitation in August on dryland fields where farmers may have observed lower yields and test weights in soybeans than
anticipated.
Food for thought: Greensnap can be problematic when corn is actively growing.
Growth regulators should be used with caution and limited where possible to minimize damage. The safener in DiFlexx®
herbicide and DiFlexx® DUO herbicide can help provide an enhanced level of safety if a growth regulator is needed to control
weeds in corn as detailed in this year’s report can potentially help Dicamba Formulation Impact on Corn. In addition,
irrigation strategy may also play a part in the frequency that corn products greensnap as observed in the report Limited
Irrigation Water and the Impact on Greensnap.
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Late-Season
Weather conditions in September were warmer and drier than normal (Figures 1 and 2). Evapotranspiration (ET) rates were
high toward the end of June into July and August (Figure 3). There was a brief reprieve on ET rates during the first part of
September, followed by an increased rate in the middle of September. Top end yields for corn and soybean may have been
hurt by this late season ET increase where irrigation was terminated (too early) by a calendar date instead of evaluating the
amount of moisture in the soil. Average corn yields at the Learning Center were 230 to 280 bushels per acre on irrigated
ground and 120 to 180 bushels per acre on dryland fields. Soybean harvest was timely at the end of September and average
yields ranged from 60 to 90 bushels per acre on irrigated fields and 30 to 50 bushels per acre on dryland fields.
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Figure 3. 2020 daily and accumulated evapotranspiration (ET) rates at Gothenburg, NE.

Food for thought: Managing soil moisture at the end of the growing season was critical in many areas to not
short the corn and soybeans of water during late grainfill.
A good example of lost yield potential from water stress was observed in the study report Soybean Response to LateSeason Irrigation where 5 to 6 bushels per acre of yield was lost from the soybeans at the end of the growing season.

Legal Statements
ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions may vary.
Growers should evaluate data from multiple locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
Not all products are registered in all states and may be subject to use restrictions. The distribution, sale, or use of an unregistered pesticide is a violation of federal and/or state law and is
strictly prohibited. Check with your local dealer or representative for the product registration status in your state. DiFlexx® is a registered trademark of Bayer Group. For additional product
information call toll-free 1-866-99-BAYER (1-866-992-2937) or visit our website at www.BayerCropScience.us. Bayer CropScience LP, 800 North Lindbergh Boulevard, St. Louis, MO 63167.
©2020 Bayer Group. All rights reserved.
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Dicamba Formulation Impact on Corn

//////////
Trial Objective
•

Dicamba, a growth regulator, is an effective herbicide for early weed control in corn. However, using a dicamba
formulation that doesn’t contain a safener can cause brace root abnormalities (fusing) and increased stalk
brittleness.1 These injuries can lead to an increase in greensnap, root lodging, and a subsequent decrease in
corn yield.

•

The objective of this study was to determine the effect of safened versus unsafened dicamba products on plant
health and yield of corn.

Research Site Details
Location

Soil Type

Previous Crop

Tillage Type

Planting Date

Harvest Date

Potential Yield
(bu/acre)

Seeding Rate
(seeds/acre)

Gothenburg, NE

Hord silt loam

Corn

Strip till

4/30/20

10/31/20

250

36,000

•

The study was setup as a split-plot design with herbicide treatments as the whole plot and corn products as the
sub-plot with four replications.

•

The three herbicide treatments were a non-dicamba treated check, an unsafened dicamba product application,
and a safened dicamba product application.
»

The unsafened dicamba formulation was Sterling Blue® herbicide at a rate of 0.5 qt/acre.

»

The safened dicamba formulation was DiFlexx® herbicide at a rate of 0.5 qt/acre.

•

All dicamba treatments, including the non-dicamba check, were applied on 6/24/20 in combination with Delaro®
325 SC fungicide (0.125 qt/acre), Roundup PowerMAX®
herbicide (1 qt/acre), and AMS (17 lb/100 gallon) at the V6
growth stage of corn.

•

Five corn products were used in this study.
»

104 relative maturity (RM) and 107-RM corn products with
growth regulator herbicide injury ratings of CAUTION.

»

105-RM, 109-RM and 113-RM corn products with growth
regulator herbicide injury ratings of ACCEPTABLE.

•

All treatments received herbicide applications of Roundup
PowerMAX herbicide (32 oz/acre), Harness® herbicide (2 pt/acre),
Balance® Flexx herbicide (3 pt/acre), and Atrazine 4L herbicide
(32 oz/acre) on 5/1/20.

•

Corn was sprinkler irrigated and fertilized with 70 lb phosphorus/
acre, 15 lb sulfur (S)/acre, and 27.5 lb nitrogen (N)/acre via strip
till on 4/26/20; 100 lb N/acre applied 4/28/20 using Stream Bars;
and 15 lb S/acre and 90 lb N/acre applied sidedress on 6/26/20
with 360 Y-DROP® applicators.

•

Shelled corn weight, moisture, and test weight were collected to
calculate average yield. Corn greensnap counts were taken to
determine the percent greensnap.

Figure 1. Corn product on August 17, 2020
with the safened dicamba formulation
treatment of DiFlexx® herbicide.
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Dicamba Formulation Impact on Corn
Understanding the Results
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Figure 2. Average corn yield with unsafened and safened dicamba herbicide products.
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Figure 3. Greensnap percentage impact from unsafened and safened dicamba herbicide
products averaged across corn products.
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Dicamba Formulation Impact on Corn
Table 1. Average greensnap percentage and yield for each corn product under different
dicamba herbicide formulation treatments.
Non-treated
Corn Product

DiFlexx® Herbicide (Safened)

Unsafened Dicamba

Greensnap (%)

Average Yield (bu/acre)

Greensnap (%)

Average Yield (bu/acre)

Greensnap (%)

Average Yield (bu/acre)

104-RM

16.1

235.6

7.4

243.2

22.4

217.9

105-RM

12.0

243.4

12.4

243.1

18.3

224.5

107-RM

1.3

253.2

2.4

246.9

2.4

239.6

109-RM

6.2

255.2

4.3

256.8

11.1

241.0

113-RM

2.9

251.4

4.2

254.2

11.1

244.3

•

For this trial, the safened dicamba formulation treatment of DiFlexx® herbicide produced an average corn yield
that was significantly greater than the unsafened dicamba formulation herbicide treatment (Figure 2).

•

Corn greensnap percentage was significantly higher for the unsafened dicamba formulation treatment compared
to the safened DiFlexx herbicide treatment and the non-treated check (Figure 3).

•

The greater percentage of greensnap in the unsafened dicamba formulation treatment was likely a result of stalk
brittleness that directly reduced corn yield.

•

There was little difference in percent greensnap between corn products with CAUTION and ACCEPTABLE
growth regulator herbicide injury ratings (Table 1).

Key Learnings
•

Unsafened dicamba formulation products can have the potential to cause corn to greensnap at a higher rate
than corn treated with safened dicamba formulation products.

•

Farmers are encouraged to use safened dicamba formulation products like DiFlexx® herbicide as an option
for early weed control in corn to help lower the risk of crop damage and decreased yield potential that can be
observed when using unsafened dicamba herbicide products.

Reference
Clay, S. 2016. Chapter 42: Herbicide injury to corn. In Clay, D., Carlson, C., Clay, S., and Byamukama, E. (eds). iGrow Corn: Best Management Practices. South Dakota State
University. https://extension.sdstate.edu.
1

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This informational piece is designed to report the results of this demonstration and is not
intended to infer any confirmed trends. Please use this information accordingly.
ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions
may vary. Growers should evaluate data from multiple locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
Balance® Flexx is a restricted use pesticide. Not all products are registered in all states and may be subject to use restrictions. The distribution, sale, or use of an unregistered
pesticide is a violation of federal and/or state law and is strictly prohibited. Check with your local dealer or representative for the product registration status in your state. Tank
mixtures: The applicable labeling for each product must be in the possession of the user at the time of application. Follow applicable use instructions, including application
rates, precautions and restrictions of each product used in the tank mixture. Not all tank mix product formulations have been tested for compatibility or performance other
than specifically listed by brand name. Always predetermine the compatibility of tank mixtures by mixing small proportional quantities in advance. Balance®, Delaro®, DiFlexx®,
Harness® and Roundup PowerMAX® are registered trademarks of Bayer Group. All other trademarks are the property of their respective owners. For additional product information
call toll-free 1-866-99-BAYER (1-866-992-2937) or visit our website at www.BayerCropScience.us. Bayer CropScience LP, 800 North Lindbergh Boulevard, St. Louis, MO 63167.
©2021 Bayer Group. All rights reserved. 4024_R1_20
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Nebraska Corn Performance with
Delaro® Brand Fungicides

//////////
Trial Objective
•

Delaro® brand fungicides offer broad spectrum disease control with multiple modes of action with activity against
corn diseases. They also promote healthy, dark green leaves for improved photosynthesis and increased plant
stress resistance for full yield potential.

•

Delaro® Complete fungicide includes a third active ingredient for consistent disease control.

•

The objective of this trial was to observe the effects of Delaro® 325 SC fungicide and Delaro® Complete fungicide
on corn yield potential at a field-level scale.

Research Site Details
•

All applications were independently applied (by aerial applicator), and grower harvested.

•

Growers provided yield data generated by combine yield monitors.

•

Delaro® 325 SC fungicide or Delaro® Complete were compared to an untreated check with no fungicide in large
field demonstrations in eastern and central Nebraska.

•

All applications were made from the VT to R3 corn growth stage as a single application. Delaro 325 SC was
applied at a rate of 8 oz/acre and Delaro Complete was tested as 8 oz. of Delaro and 2 oz. of Luna® Privilege per
acre.

Understanding the Results
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Figure 1. Average corn yield from Delaro® Complete fungicide applications at the VT to R1 growth stages
at seven locations in eastern and central Nebraska. A 20 bu/acre average advantage for corn treated
with the fungicide compared to the untreated check.
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Nebraska Corn Performance with Delaro® Brand
Fungicides
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Figure 2. Average corn yield from Delaro® Complete fungicide and Delaro® 325 SC fungicide applied
at the VT to R1 growth stages at four locations in eastern and central Nebraska. A 10 bu/acre average
advantage for corn treated with Delaro Complete fungicide compared to Delaro 352 SC fungicide.
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Figure 3. Average corn yield from a Delaro® 325 SC fungicide application at the VT to R1 growth stage.
A 14 bu/acre average advantage for corn treated with the fungicide compared to the untreated check
(average of 14 corn products from the 2020 Nebraska Corn Yield Demonstration Trials).
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Nebraska Corn Performance with Delaro® Brand
Fungicides
•

For this demonstration, average yield increased over the untreated check by 20 bu/acre when Delaro® Complete
fungicide was applied.

•

The average yield of corn treated with Delaro® Complete fungicide had a 10 bu/acre advantage over corn treated
with Delaro® 325 SC fungicide.

•

The average yield of corn treated with Delaro® 325 SC fungicide was 14 bu/acre greater than the untreated
check.

60
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Yield Advantage (bu/acre)

40
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20
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10
0
-10
-20
Individual Locations (N=77)

Figure 4. Preliminary national data (77 locations to date) demonstrated corn treated with Delaro®
Complete fungicide* averaged a 15.5 bu/acre increase compared to an untreated check, which translates
to a consistency rating of 92%. *Delaro® Complete was tested as 8 oz. of Delaro and 2 oz. of Luna®
Privilege per acre.

UNTREATED

TREATED

Figure 5. Corn on August 27,
2020 in small plot trials at
Carmi, Illinois. Plot on the left
was untreated and plot on the
right sprayed with Delaro® brand
fungicides at the VT growth
stage. Image courtesy of Dr.
Jason Bond, Southern Illinois
University.
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Nebraska Corn Performance with Delaro® Brand
Fungicides
Key Learnings
•

Average yields increased at these locations when Delaro® Complete fungicide or Delaro® 325 SC fungicide were
applied to corn at the VT to R3 growth stage compared to an untreated check.

•

Applications of Delaro® Complete fungicide or Delaro® 325 SC fungicide can help improve overall plant health
when applied to corn (Figure 5).

•

Increased average yields are observed with a fungicide application to corn throughout Nebraska and in the
Midwest Corn Belt.

Legal Statements
The information discussed in this report is from a multiple site, non-replicated demonstration. This informational piece is designed to report the results of this demonstration and
is not intended to infer any confirmed trends. Please use this information accordingly.
Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions may vary. Growers should evaluate data from multiple
locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
ALWAYS READ AND FOLLOW GRAIN MARKETING AND ALL OTHER STEWARDSHIP PRACTICES AND PESTICIDE LABEL DIRECTIONS. Not all products are registered in all states
and may be subject to use restrictions. The distribution, sale, or use of an unregistered pesticide is a violation of federal and/or state law and is strictly prohibited. Check with your
local dealer or representative for the product registration status in your state. Tank mixtures: The applicable labeling for each product must be in the possession of the user at the
time of application. Follow applicable use instructions, including application rates, precautions and restrictions of each product used in the tank mixture. Not all tank mix product
formulations have been tested for compatibility or performance other than specifically listed by brand name. Always predetermine the compatibility of tank mixtures by mixing
small proportional quantities in advance. Delaro® is a registered trademark of Bayer Group. All other trademarks are the property of their respective owners. For additional product
information call toll-free 1-866-99-BAYER (1-866-992-2937) or visit our website at www.BayerCropScience.us. Bayer CropScience LP, 800 North Lindbergh Boulevard, St. Louis,
MO 63167. ©2021 Bayer Group. All rights reserved. 6005_R11_20
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Delaro® 325 SC Fungicide
Applications on Corn

//////////

Trial Objective
•

Fungicide applications are an in-season management decision that can provide value but deciding how often to
apply a fungicide can be complicated.

•

The objective of this trial was to look at the impact of single or multiple Delaro® 325 SC fungicide applications
across several corn products.

Research Site Details
Location

Soil Type

Previous Crop

Tillage Type

Planting Date

Harvest Date

Potential Yield
(bu/acre)

Seeding Rate
(seeds/acre)

Gothenburg, NE

Hord silt loam

Sorghum

Strip tillage

4/30/20

10/31/20

250

36,000

•

Experimental design was a split-plot with four replications per treatment. Fungicide application treatments
correspond to the entire plot and the corn germplasm was the sub-plot Three corn products were paired with
two Delaro® 325 SC fungicide application programs and one non-treated check (Table 1).

•

Corn was sprinkler irrigated with a total of 10 inches of irrigation applied in addition to 12 inches of rain received
during the growing season.

•

It was a relatively dry end to the growing season and minimal fungal disease development was found in the trial.

•

Fertility applied included

•

•

»

70 lb phosphorus (P)/acre, 15 lb sulfur (S)/acre, and 27.5 lb nitrogen (N)/acre band applied with strip till on
4/26/20,

»

100 lb N/acre applied by stream bar on 4/28/20, and

»

15 lb S/acre and 90 lb N/acre applied with 360 Y-DROP® applicators on 6/26/20.

Weed control consisted of a pre-emergence application of
»

3.0 oz/acre Balance® Flexx herbicide, 2.0 pt/acre Harness® brand herbicide, 1 qt/acre Atrazine 4L herbicide,
and 1 qt/acre Roundup PowerMAX® herbicide on 5/1/20,

»

Followed by a post-emergence application of 3.0 oz/acre Laudis® herbicide, 3 pt/acre Warrant® herbicide,
and 24 oz/acre Moxy® 2E herbicide on 6/10/2020.

Greensnap, shelled corn weight, and harvest moisture were collected at harvest as a measure of product and
fungicide application performance.
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Delaro® 325 SC Fungicide Applications on Corn
Table 1. Treatment information including corn product and Delaro® 325 SC fungicide application
rates and timing.
Treatment

Corn Product
Relative Maturity
(RM)

Corn Growth
Stage at Fungicide
Treatment

Fungicide

Rate

Application Timing
(Date)

1
2
3

112-RM
109-RM
113-RM

Non-Treated

None

Not Applicable

Not Applicable

4
5
6

112-RM
109-RM
113-RM

4 oz/acre

V5 + VT

Delaro® 325 SC
fungicide

V5
(6/10/20)

Delaro 325 SC
fungicide

8 oz/acre

VT
(7/24/20)

7
8
9

112-RM
109-RM
113-RM

VT

Delaro 325 SC
fungicide

8 oz/acre

VT
(7/24/20)

Understanding the Results
Table 2. Trial treatments and resulting average yield (bu/acre) and
percent greensnap.
Treatment

Corn Product - RM

Corn Growth
Stage at Fungicide
Treatment

Average Yield
(bu/acre)

Greensnap
(%)

251.0

5.9

240.9

18.0*

1

112-RM

2

109-RM

3

113-RM

235.2

7.5

4

112-RM

251.7

4.3

5

109-RM

254.7

7.2*

6

113-RM

254.0

6.2

7

112-RM

248.1

5.6

8

109-RM

247.4

10.9*

9

113-RM

251.6

7.4

Non-Treated

V5 + VT

VT

*Indicates an interaction between the fungicide treatment and corn product. Least significant difference (LSD) (0.1) = 4.3.
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Delaro® 325 SC Fungicide Applications on Corn
•

Analysis showed that one of the corn products had a different
greensnap response to Delaro® 325 SC fungicide treatment as
detailed in Table 2.

•

The 109-RM corn product had a lower percent greensnap with
Delaro® 325 SC fungicide applied at the V5+VT growth stage.

•

Analysis showed the 109-RM corn product had a positive response
to fungicide application with Delaro® 325 SC by exhibiting reduced
greensnap (Table 2) compared to non-treated control treatment.

•

Overall, average yield was increased in this irrigated trial with the
Delaro® 325 SC fungicide application at VT compared to nontreated control.

•

The average yield of corn with Delaro® 325 SC fungicide program
applied at V5+VT growth stages was significantly higher than the
non-treated check plots.

•

Greensnap mostly occurred in the late vegetative growth stage
around V15 to V16 with a severe thunderstorm in the early hours of
July 10, 2020.

Key Learnings

Figure 1. Typical evidence of
greensnap at the end of the season.
Damage originated from high winds
during a storm in mid-July 2020. Most
snap occured at or one node above
the main ear.

•

In this specific field trial, the VT fungicide application complemented
with early fungicide application (V5) increased yield by 11 bu/acre
across all corn products in a low disease environment.

•

A fungicide application can improve plant health and potentially
reduce yield loss.

•

Farmers should work with their local Bayer sales team member to decide if a fungicide application of Delaro® 325
SC could be beneficial to their corn production acres.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This informational piece is designed to report the results of this demonstration and is not
intended to infer any confirmed trends. Please use this information accordingly.
ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions
may vary. Growers should evaluate data from multiple locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
Balance® Flexx is a restricted use pesticide. Not all products are registered in all states and may be subject to use restrictions. The distribution, sale, or use of an unregistered
pesticide is a violation of federal and/or state law and is strictly prohibited. Check with your local dealer or representative for the product registration status in your state.
Balance®, Delaro®, Harness®, Laudis® and Roundup PowerMAX® are registered trademarks of Bayer Group. All other trademarks are the property of their respective owners. For
additional product information call toll-free 1-866-99-BAYER (1-866-992-2937) or visit our website at www.BayerCropScience.us. Bayer Crop Science LP, 800 North Lindbergh
Boulevard, St. Louis, MO 63167. ©2020 Bayer Group. All rights reserved. 6005_R7_20
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Delaro® 325 SC Fungicide Effect on
Corn Product Yield

//////////

Trial Objective
•

Fungicide application in corn can help prevent disease and promote plant health which can result in increased
yield potential.

•

The objective of this trial was to determine the yield effect of Delaro® 325 SC fungicide application on thirty corn
products.

Research Site Details

•

Location

Soil Type

Previous Crop

Tillage Type

Planting Date

Harvest Date

Potential Yield
(bu/acre)

Seeding Rate
(seeds/acre)

Gothenburg, NE

Hord silt loam

Soybean

Strip-till

5/1/20

11/5/20

250

36,000

This study was setup up as a split-plot design with four replications.
— Fungicide application was the whole plot and corn product was the sub-plot (10-ft wide and 20-ft long).
— Delaro® 325 SC fungicide was applied at 8 oz/acre at the VT growth stage, and no fungicides were applied
to the untreated checks. Application occurred on 7/26/2020.
— Thirty corn products with a range of relative maturity (RM) from 101 to 120 RM were used in this trial.

•

Fertilizer applications included:
— 4/16/2020- 70 lb phosphorus/acre, 15 lb sulfur(S)/acre, and 27.5 lb nitrogen (N)/acre applied with strip
tillage,
— 4/28/2020- 100 lb N/acre applied with a stream bar,
6/26/2020- 90 lb N/acre and 15 lb S/acre applied with 360 Y-DROP® applicators.

•

Weeds were controlled with herbicides and no other pesticides were applied other than the Delaro 325 SC
fungicide treatment.

•

Test weight, moisture, and total shelled weight were collected to calculate yield.

•

Yield was corrected to a standard of 15% moisture content.

•

Precipitation late in the season was minimal (0.51 inch in August and 0.5 inch in September) which resulted in
unfavorable conditions for disease development.
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Delaro® 325 SC Fungicide Effect on Corn
Product Yield
282
LSD(0.1) = 2.1
Average Yield (bu/acre)

281
280
279
278
277
276
Delaro® 325 SC

Untreated

Figure 1. Average corn yield across products with a Delaro® 325 SC fungicide
applied at the VT growth stage and the untreated check.

Understanding the Results
•

At this location, the corn products treated with the Delaro® 325 SC fungicide application had a significantly
greater average yield than corn products that did not receive an application.

Key Learnings
•

For this trial, fungicide application increased the average yield by 3.4 bu/acre across all corn products in a
low disease environment. A fungicide application can help prevent disease and potentially reduce yield loss
compared to untreated crops.

•

Farmers should work with their local Bayer sales team member to decide if a fungicide application
of Delaro® 325 SC fungicide could be beneficial to their corn production acres.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This informational piece is designed to report the results of this demonstration and is not
intended to infer any confirmed trends. Please use this information accordingly.
ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions
may vary. Growers should evaluate data from multiple locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
Delaro® is a registered trademark of Bayer Group. All other trademarks are the property of their respective owners. For additional product information call toll-free
1-866-99-BAYER (1-866-992-2937) or visit our website at www.BayerCropScience.us. Bayer CropScience LP, 800 North Lindbergh Boulevard, St. Louis, MO 63167. ©2021
Bayer Group. All rights reserved. 6005_R08_20
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Yield Response to Corn
Characteristics and Nitrogen Strategy

//////////

Trial Objective
•

Many new corn products are developed each year as research and development pipelines aim to improve the
corn portfolio and farmer choice. Farmers have a short time to become familiar with the nitrogen (N) efficiency of
new corn products.

•

Flex-ear corn products can adjust yield components and set more rows around on the cob, more kernels
per row, or increase kernel depth if conditions are favorable. Increasing seeding rates to increase yield are
recommended for fixed-ear corn products as the yield components do not change much.

•

Agronomists make recommendations for corn products with high or low late-season plant health and ear
flexibility. These corn characteristics may affect N uptake and allocation and impact corn yield potential.
Additional information about N application can help farmers improve their N management system for individual
corn products.

•

The objective of this study was to evaluate corn characteristics: (1) late season plant health and (2) corn ear flex
and their influence on corn yield potential with different N application strategies.

Research Site Details
Location

Soil Type

Previous Crop

Tillage Type

Planting Date

Harvest Date

Potential Yield
(bu/acre)

Seeding Rate
(seeds/acre)

Gothenburg, NE

Silt loam

Soybean

Strip-till

4/28/20

10/23/20

270

36K

•

A soil test report on April 14, 2020 indicated 187 lb N/acre was recommended (33 lb N/acre in the top 2 ft of soil
plus 40 lb N/acre legume credit) for a yield goal of 270 bu/acre.

•

The study design was a split-plot with fertilizer as the whole plot and corn characteristics as the subplot with
four replications.
— Fertilizer Treatments:
—

Up-front N – Strip-tilled 27.5 lb N/acre on 4/8/2020 and applied 160 lb N/acre with a streamer bar
(nozzles attached to a regular 30-ft sprayer) on 4/29/2020.

—

Split N - Strip-tilled 27.5 lb N/acre on 4/8/2020 and applied 40 lb N/acre with the streamer bar on
4/29/2020, followed by 120 lb N/acre applied by fertigation. The fertigation was split into 8 to 15 lb N/
acre increments with applications on 7/11, 7/17, 7/21, 7/26, 7/30, 8/2, 8/6, and 8/10.

—

The study area also received 70 lb P/acre and 15 lb S/acre.

— Corn Characteristic Treatments:
—

—

Late-season plant health
—

High – 105-day relative maturity (RM), 111RM, and 113RM

—

Low – 110RM, 111RM, and 113RM

Ear Flex
—

High – 104RM, 113RM, and 113RM

—

Low – 108RM, 109RM, and 113RM
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Yield Response to Corn Characteristics and
Nitrogen Strategy
•

Weeds were uniformly controlled and no insecticides or fungicides were applied.

•

A sub-surface drip irrigation system was used to meet the evapotranspiration demands of the crop.

•

Plots were harvested with a small plot combine and total plot weight, percent moisture, and test weight were
recorded.

•

Average corn yields were calculated and bushel difference between split N and up-front N treatments were also
reported. The average corn yield was 256 bu/acre across all treatments.

Understanding the Results
•

The difference in how corn that was classified as either ‘high’ or ‘low’ for late season plant health responded to a
split N or the up-front N treatments is detailed in Figure 1.

Average Yield Difference (bu/acre)

— Corn products with “high” late-season plant health had greater yields from the split N treatment compared to
the up-front N treatment. Corn products with “low” late-season plant health had no yield difference between
the two N strategies.

14

12.5

LSD (0.1) = 7.8

12
10
8
6
4
2

-0.3

0
-2

High

Low
Late Season Plant Health

Figure 1. Response to nitrogen strategy and late season plant health:
split N average yield minus up-front average yield.
•

Corn was classified as a ‘high’ or ‘low’ ear flex based on its response to the split N or the up-front N treatments
(Figure 2).

•

Corn rated either high or low for ear flex responded similarly to N strategy with both groups having greater yields
with the split N application treatment.

•

On average, corn had higher average yields with split N application strategy compared to the up-front N
application strategy.
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Yield Response to Corn Characteristics and
Nitrogen Strategy
5

LSD (0.1) = NS

Average Yield (bu/acre)

4.2
4
3

1.9

2
1
0
High

Ear Flex

Low

Figure 2. Response to nitrogen strategy and ear flex: split N average yield minus
up-front average yield.

Key Learnings
•

Corn tended to yield greater with a split N application strategy compared to N applied up-front at planting.

•

This is the first year of this study so more research is needed to confirm how corn characteristics influenced yield.
In the meantime, farmers may consider the following— Corn with a ‘high’ late-season plant health score may have greater yield potential from a split N strategy
compared to an up-front N strategy while there was no difference in how corn responded to N strategy with
a ‘low’ late- season plant health score.
— Corn yielding high with split N application had the same N strategy response regardless of ear flex rating.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This informational piece is designed to report the results of this demonstration and is not
intended to infer any confirmed trends. Please use this information accordingly.
Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions may vary. Growers should evaluate data from multiple
locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
©2020 Bayer Group. All rights reserved. 1011_R5
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Corn Response to Nitrogen Rates

//////////

Trial Objective
•

The optimum nitrogen (N) rate for corn can be difficult to determine. Inadequate N can cause a noticeable
reduction in yield while excess, unused N reduces the return on N investment and can have negative
environmental impacts.

•

The objective of this study was to evaluate the response of corn products to different N rates.

Research Site Details
Location

Soil Type

Previous Crop

Tillage Type

Planting Date

Harvest Date

Potential Yield
(bu/acre)

Seeding Rate
(seeds/acre)

Gothenburg, NE

Hord silt loam

Corn

No tillage

4/30/20

11/4/20

250

36K

•

The study was set up as a split-plot design with four replications.

•

Four different relative maturity (RM) corn products (109RM, 111RM, 112RM, and 114RM) were evaluated under
six different N rates (0, 60, 120, 180, 240, and 300 lb N/acre). Nitrogen was applied with 360 Y-DROP® fertilizer
tube attachments at the V6 growth stage on 6/18/20.

•

Weeds were uniformly controlled, and no insecticides or fungicides were applied.

•

Grain weight and grain moisture were collected to calculate yield.

Figure 1. The yellow coloration of the corn leaves on the left (0 lb N/acre) indicate the beginning of a N
deficiency compared to the dark green of the leaves to the right (60 lb N/acre).
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Corn Response to Nitrogen Rates
Understanding the Results
Table 1. Residual N in the soil profile prior to 2020 N application.
2020 N Treatment
(lb N/acre)

0-8-ft Depth
(lb N-NO3-/acre)

8-24-ft Depth
(lb N-NO3-/acre)

Total N in Top 24-ft of Soil
(lb N-NO3-/acre)

0

7

8

15

60

8

10

18

120

5

8

13

180

9

17

26

240

14

17

31

300

12

27

39

250

Average Yield (bu/acre)

LSD(0.1) =14.1
200

181.1

190.4

208.7

206.8

240

300

152.3

150
113.9
100

50

0

0

60

120

180

N Rate (lb N/acre)

Figure 2. Average yield response to N application rates.

1.80
1.60
1.40
lb N/bu

1.20
1.00
0.80
0.60
0.40
0.20
0.00
15

78

133
206
Total lb N/acre

271

339

Figure 3. Pounds of N to produce one bushel of grain based on total available N per acre (including
residual soil N).
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Corn Response to Nitrogen Rates
Table 2. Estimated N fertilizer cost, yield revenue, and return on N investment.
2020 N Treatment
(lb N/acre)

N Fertilizer Cost
($ lb N/acre)1

Yield Revenue
($/acre)2

Return on Nitrogen Investment3

0

$0.00

$432.82

$0.00

60

$22.50

$578.74

$6.49

120

$45.00

$688.18

$4.86

180

$67.50

$723.52

$1.57

240

$90.00

$793.06

$3.09

300

$112.50

$785.84

-$0.32

Based on cost of 32-0-0 at $240.00 per ton. Price is subject to change.
2
Based on price of corn at $3.80 per bushel. Price is subject to change
3
Dollars returned per dollar invested in N over previous N treatment.
1

•

There was no N rate by corn product interaction, so data were averaged across corn products.

•

The previous crop was corn which depleted the soil profile of N and other nutrients. The residual N in the top two
feet of soil is shown in Table 1.

•

As N rate increased, yield increased until it reached a maximum at 240 lb N/acre (Figure 2).

•

The amount of N to produce on bushel of grain increased as the applied N rate increased. More N was needed
to produce one bushel of grain at the higher N rates compared to the lower N rates (Figure 3).

•

As N fertilizer cost increased, the return on N investment decreased. For this trial, the largest return on N
investment was at the 60 lb N/acre rate and the lowest return was at the 300 lb N/acre rate (Table 2).

Key Learnings
•

The law of diminishing returns is illustrated in this study with more value observed from the first 60 lb N/acre
applied compared to the last 60 lb N/acre.

•

Nitrogen application rates are a key factor in maximizing yield. Determining residual N in the soil in combination
with a N application rate that maximizes return on N investment should be taken into consideration when
developing a cost-effective fertility program.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This informational piece is designed to report the results of this demonstration and is not
intended to infer any confirmed trends. Please use this information accordingly.
Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions may vary. Growers should evaluate data from multiple
locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
All other trademarks are the property of their respective owners. ©2020 Bayer Group. All rights reserved. 1011_R6_20
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Dryland Corn Production Systems in
a Tough Environment

//////////

Trial Objective
•

Successfully managing dryland corn requires a well-planned system to achieve the best results with limited
moisture.

•

This research trial compares a Bayer system of corn and herbicide products to a competitive system of corn and
herbicide products in a dryland environment.

Research Site Details
Location

Soil Type

Previous Crop

Tillage Type

Planting Date

Harvest Date

Potential Yield
(bu/acre)

Gothenburg, NE

Cozad silt loam

Sorghum

No tillage

5/8/2020

11/2/2020

200

•

The study design was a randomized complete block with 12 treatments and four replications.

•

Four Bayer corn products and two competitive corn products were planted at 16,000 and 22,000 seeds/acre, to
simulate the lower and upper range of dryland seeding rates in the area. From Gothenburg, seeding rates trend
lower as you move west and higher as you move east.

•

The previous crop was grain sorghum to provide a drier environment to stress the dryland corn systems.

•

Treatments 1 through 8 were planted to Bayer corn products and received a pre-emergence herbicide
application of Balance® Flexx herbicide (0.125 qt/acre), Harness® Xtra 5.6L herbicide (2 qt/acre), Roundup
PowerMAX® herbicide (1 qt/acre) and AMS (17 lb/100 gal), and a V6 application of DiFlexx® herbicide (0.25 qt/
acre), AAtrex® 4L herbicide (0.5 qt/acre), Roundup PowerMAX herbicide (1 qt/acre) and AMS (17 lb/100 gal).

•

Treatments 9 through 12 were planted to competitive brand corn products and received a pre-emergence
herbicide application of Cinch® ATZ herbicide (2.25 qt/acre), Sterling Blue® herbicide (0.125 qt/acre), Durango®
DMA® herbicide (1.1 qt/acre) and AMS (17 lb/100 gal), and a V6 application of Sterling Blue herbicide (0.25 qt/
acre), AAtrex 4L herbicide (0.5 qt/acre), Durango DMA herbicide (1.1 qt/acre) and AMS (17 lb/100 gal).

•

The pre-emergence herbicide application occurred on 5/9/2020, and the V6 application occurred on 6/30/2020.

•

Fertility applied with a Chafer Streambar included 20 lb nitrogen/acre, 50 lb phosphorus/acre, 11 lb sulfur/acre
on 4/14/2020 and 150 lb nitrogen/acre applied 4/27/20.

•

No other pesticides were used in this trial.

•

2020 was a dry year with below average precipitation during the growing season particularly during grain fill.
Precipitation was 5.18 inches in May, 1.56 inches in June, 4.19 inches in July, 0.51 inches in August, and 0.5
inch in September.

•

At harvest, yield was collected as a measure of system performance.
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Dryland Corn Production Systems in a Tough
Environment

Figure 1. Ear comparison from 8.7 feet of row. Ears close together are from same plant.
Bayer Crop Science, Gothenburg Water Utilization Learning Center, Gothenburg, NE in 2020.
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Dryland Corn Production Systems in a Tough
Environment
Understanding the Results
200
179.8
162.4

154.1

150

Average Yield (bu/acre)

129.7

100
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Production
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16,000
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Corn
Production
System
22,000

Competitive
Corn
Production
System
22,000

Corn Production Systems and Planting Rates (Seeds/Acre)

Figure 2. Average yield comparison between Bayer and competitive dryland corn production systems at
the Bayer Crop Science, Gothenburg Water Utilization Learning Center, Gothenburg, NE in 2020.
•

For this trial, the Bayer corn production system had an average yield advantage of over 30 bu/acre at a planting
rate of 16,000 seeds/acre and over 25 bu/acre at 22,000 seeds/acre (Figure 2).

•

Returns, based on the yield advantage, a seed cost of $250/80K unit, and $3.80/bu for commodity corn showed
a Bayer corn production system advantage of $143/acre for 16,000 seeds/acre and $116/acre for 22,000
seeds/acre over the Competitive corn production system.

•

Increasing the seeding rate by 6,000 seeds/acre improved the yield for both systems.

•

The increase in seeding rate also improved the return/acre for both systems when the seed cost was set at
$250/80K unit of seed and a corn price of $3.80/bu.

•

For every dollar spent on seed, moving from 16,000 seeds/acre to 22,000 seeds/acre returned $3.53 in the
Bayer production system.
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Dryland Corn Production Systems in a Tough
Environment
Key Learnings
•

Improving profitability potential on dryland acres is a key revenue driver on many farms. It is also an uncertain one
because precipitation plays a much larger part in yield potential than it does for fully irrigated acre.

•

2020 was a below average season in terms of precipitation with very low rainfall totals during the grain fill period
in August and September.

•

In the tough environment, the Bayer dryland corn production system outperformed the competitive corn
production system at both seeding rates.

•

For this trial, increasing the seeding rate from 16,000 seeds/acre to 22,000 seeds/acre provided better average
yields and returns in a year when precipitation was limited.

•

Corn product selection is a critical component of a tailored solution, please consult your seed representative to
help you select the best corn products for your farm.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This informational piece is designed to report the results of this demonstration and is not
intended to infer any confirmed trends. Please use this information accordingly.
ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions
may vary. Growers should evaluate data from multiple locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
Balance® Flexx and Harness® Xtra are restricted use pesticides. Not all products are registered in all states and may be subject to use restrictions. The distribution, sale, or use
of an unregistered pesticide is a violation of federal and/or state law and is strictly prohibited. Check with your local dealer or representative for the product registration status in
your state. Tank mixtures: The applicable labeling for each product must be in the possession of the user at the time of application. Follow applicable use instructions, including
application rates, precautions and restrictions of each product used in the tank mixture. Not all tank mix product formulations have been tested for compatibility or performance
other than specifically listed by brand name. Always predetermine the compatibility of tank mixtures by mixing small proportional quantities in advance. Balance®, DiFlexx®,
Harness® and Roundup PowerMAX® are registered trademarks of Bayer Group. All other trademarks are the property of their respective owners. For additional product information
call toll-free 1-866-99-BAYER (1-866-992-2937) or visit our website at www.BayerCropScience.us. Bayer CropScience LP, 800 North Lindbergh Boulevard, St. Louis, MO 63167.
©2021 Bayer Group. All rights reserved. 1017_R9
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Corn Product Silage Quality and
Tonnage

//////////

Trial Objective
•

Corn silage is an important feedstock for cattle producers across the Great Plains.

•

Desirable corn products should produce high tonnage with favorable silage quality characteristics.

•

In this study, the objective was to provide insights to farmers on which of the 20 corn products evaluated have
high tonnage and good silage quality characteristics.

Research Site Details
Location

Soil Type

Previous Crop

Tillage Type

Planting Date

Harvest Date

Potential Yield
(bu/acre)

Seeding Rate
(seeds/acre)

Gothenburg, NE

Silt loam

Soybean

Strip till

4/28/20

9/15/20

250

40K

•

The study was set up as a randomized complete block with three replications.

•

Twenty corn products were evaluated.

•

Corn was sprinkler irrigated. Fertility included 100 lb N/acre applied with a streamer bar on 4/27/20, followed
by 90 lb N/acre and 15 lb S/acre applied with 360 Y-DROP® applicators on 6/24/20. Weeds were controlled as
needed and no fungicides or insecticides were applied.

•

Silage was harvested when most of the products were at approximately half-milk line using a silage chopper
without a kernel processor. Total biomass was collected and weighed. A subsample of the freshly-chopped
material was collected and sent to Dairyland Laboratories Inc. for silage quality analysis.
— Some corn products (116RM, 120RM, 113RM-A, 118RM, and EXP 115RM) had greensnap at a high level
which did not allow for silage tonnage to be calculated but a subsample was taken for silage quality analysis.

Understanding the Results

Figure 1. The 109RM-A (left) and 117RM-A (right) corn silage products at the time of cutting.
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Corn Product Silage Quality and Tonnage
Average Silage Yield (tons/acre at 65% moisture)
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Figure 2. Average silage yield (tonnage) for corn products.

Table 1. Silage quality analysis metrics, performed by Dairyland Laboratories Inc.
% DM

%
Starch

% NDF

NDFD
24

NDFD
48

uNDF
24

uNDF
240

IVSD
7hr

%
ADF

%
CP

TFA

Sugar

% TDN

Lignin
% DM

NEL

NEG

2006
milk/ton

105RM

35.0

37.5

36.4

45.2

55.6

19.4

12.0

66.5

22.3

8.5

2.4

3.3

69.5

3.7

0.69

0.48

3186.3

108RM

36.6

40.7

33.9

45.6

56.4

18.0

10.2

65.7

20.0

8.1

2.6

3.0

70.8

3.0

0.71

0.51

3284.3

109RM-A

41.1

45.5

30.2

49.8

61.6

14.5

8.0

67.7

16.8

7.4

2.7

3.6

70.5

2.2

0.69

0.55

3221.0

110RM-A

37.6

40.5

33.8

47.1

58.0

17.2

9.6

68.0

20.0

7.6

2.3

3.6

69.8

2.7

0.69

0.51

3190.3

114RM-A

37.2

40.0

32.5

50.4

61.2

15.5

8.8

66.7

18.4

8.4

2.5

4.0

72.2

2.5

0.71

0.53

3359.3

116RM

41.6

39.5

32.0

48.0

59.3

16.1

9.4

68.2

18.7

8.4

2.5

4.1

69.0

2.7

0.68

0.53

3117.3

120RM

37.4

37.2

34.5

46.6

57.1

17.8

9.9

67.4

20.2

8.0

2.1

4.5

69.8

2.9

0.69

0.51

3195.3

109RM-B

36.9

39.9

33.7

50.5

61.1

16.0

8.6

67.1

19.2

8.3

2.5

3.3

71.7

2.4

0.71

0.53

3323.0

110RM-B

36.4

38.2

34.2

48.7

59.2

16.8

9.4

67.9

20.1

8.1

2.3

4.2

71.0

2.6

0.70

0.51

3274.3

113RM-A

38.7

41.5

32.1

48.2

59.5

15.9

8.8

67.9

18.3

8.1

2.4

3.9

70.4

2.4

0.69

0.53

3225.7

115RM-A

35.0

36.3

35.6

49.2

59.4

17.4

9.8

69.1

20.7

7.7

2.3

4.3

71.6

2.8

0.71

0.51

3322.7

117RM-A

34.4

35.5

35.4

47.5

58.0

17.9

10.1

66.6

20.8

8.5

2.1

4.2

71.0

3.0

0.70

0.49

3287.7

118RM

42.8

40.9

31.5

49.0

60.3

15.5

8.8

67.8

17.8

8.4

2.6

3.2

69.5

2.5

0.68

0.54

3149.7

109RM-C

42.7

47.2

29.6

44.1

56.1

15.8

8.6

67.3

16.8

7.4

2.4

2.9

66.7

2.4

0.65

0.53

2947.3

113RM-B

37.9

41.4

32.6

47.6

58.6

16.4

9.5

68.5

18.8

7.8

2.4

3.5

70.3

2.6

0.69

0.52

3222.3

114RM-B

39.0

42.8

31.4

45.3

56.9

16.6

9.9

67.1

18.8

8.0

2.7

3.4

69.9

3.0

0.69

0.53

3205.3

115RM-B

38.4

46.0

30.7

49.2

60.8

14.9

7.8

67.8

17.2

7.6

2.6

2.8

71.8

2.1

0.71

0.55

3332.0

117RM-B

36.8

40.7

32.7

50.1

60.8

15.7

9.2

67.7

18.8

8.1

2.8

3.3

72.2

2.5

0.71

0.53

3362.0

EXP 112RM

40.6

46.2

28.6

45.2

57.7

15.2

9.0

67.6

16.0

8.2

2.8

3.0

70.0

2.5

0.69

0.55

3202.0

EXP 115RM

37.2

36.9

34.5

49.7

60.2

16.7

9.1

68.3

19.9

8.2

2.1

4.2

70.3

2.6

0.69

0.51

3218.0

LSD (0.1)

3.3

5.2

3.7

2.9

2.5

1.8

1.4

2.0

2.5

0.7

0.3

ND

1.9

0.6

0.02

0.03

149.0

Product

DM – Dry matter; NDF – Neutral detergent fiber; NDFD – Incremented measurement of NDF; uNDF – undigested NDF residue; IVSD 7hr – In vitro starch digestibility after 7 hrs; ADF – Acid detergent
fiber; CP – Crude protein; TFA – Total fat; TDN Total digestible nutrients; NEL – Net energy for lactation; NEG – Net energy for gain.
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Corn Product Silage Quality and Tonnage
•

Corn product tonnage was numerically different but variability in the study did not allow for significant differences
to be observed (Figure 2).

•

Corn silage quality was different in all parameters tested (Table 1).

•

For this study, several products provided statistically equal quality as judged by milk per ton, including 117 RM,
108, 109RM-A, 114RM-A, 109RM-B, 110RM-B, 113RM-A, 115RM-A, 117RM-A, 113RM-B, 115RM-B and
EXP 115RM.

Key Learnings
•

Producers should work with their local seed sales team to identify how their branded corn products performed in
this study.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This informational piece is designed to report the results of this demonstration and is not
intended to infer any confirmed trends. Please use this information accordingly.
Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions may vary. Growers should evaluate data from multiple
locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
All other trademarks are the property of their respective owners. ©2020 Bayer Group. All rights reserved. 7006_R1_20

2020 Research Report • Page 3 of 3
Bayer and Bayer Cross Design are registered trademarks of Bayer Group. ©2020 Bayer Group. All rights reserved.

ENVIRONMENT

31

Corn Silage Response to Seeding
Rate

//////////

Trial Objective
•

Corn silage is a popular forage for ruminant animals because it is high in energy and digestibility.

•

Maximizing tonnage, while maintaining quality, is a key factor for farmers growing corn for silage.

•

The objective of this study was to determine the effect of seeding rate on corn silage tonnage and quality.

Research Site Details
Location

Soil Type

Previous Crop

Tillage Type

Planting Date

Harvest Date

Potential Yield
(bu/acre)

Planting Rate
(seeds/acre)

Gothenburg, NE

Hord silt loam

Soybean

Strip till

4/28/2020

9/22/2020

250

24K, 28K, 32K,
36K, 40K, 44K,
48K

•

This study was designed as a randomized complete block with five replications of the seven seeding rate
treatments.

•

A 113-day relative maturity (RM) corn product was planted in 30-inch row spacing at 24,000, 28,000, 32,000,
36,000, 40,000, 44,000, and 48,000 seeds/acre.

•

Corn was sprinkler irrigated. Fertility included 100 lb N/acre applied with a streamer bar on 4/27/20, and 90 lb
N/acre and 15 lb S/acre applied with 360 Y-DROP® applicators on 6/24/20. Weeds were controlled as needed
and no fungicides or insecticides were applied.

•

Silage was harvested at approximately half milk-line using a silage chopper and total biomass was collected and
weighed. A subsample of the freshly-chopped material was collected and sent to Dairyland Laboratories Inc. for
silage quality analysis.

Understanding the Results

Figure 1. The 113RM corn product planted at 40,000 seeds/acre.
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Corn Silage Response to Seeding Rate

Figure 2. Average silage yield by seeding rate.

Table 1. Silage quality analysis metrics, performed by Dairyland Laboratories Inc.
Seed
Rate

% DM

%
Starch

% NDF

NDFD
24

NDFD
48

uNDF
24

uNDF
240

IVSD
7hr

% ADF

% CP

TFA

Sugar

% TDN

Lignin
% DM

NEL

NEG

2006
milk/
ton

24k

40.5

43.3

29.3

45.4

57.7

15.4

9.3

68.5

17.5

8.7

2.5

4.6

69.6

2.7

0.69

0.54

3174.6

28k

40.2

42.1

31.1

43.4

55.3

16.9

10.8

68.4

19.1

8.7

2.3

5.4

68.3

3.1

0.67

0.52

3080.0

32k

42.5

47.5

28.2

45.4

58.2

14.6

8.1

67.7

16.5

8.3

2.6

3.4

68.2

2.3

0.67

0.55

3056.6

36k

41.5

46.9

28.8

44.7

57.2

15.2

8.6

67.7

17.2

8.2

2.6

3.4

68.7

2.5

0.67

0.55

3101.2

40k

42.6

42.4

32.3

47.0

58.2

16.5

9.9

68.6

19.3

8.2

2.6

3.3

67.3

2.9

0.65

0.52

2980.4

44k

44.1

46.2

30.2

45.9

57.7

15.6

9.3

68.4

18.5

8.2

2.7

3.1

66.2

2.8

0.64

0.54

2899.6

48k

45.4

47.1

29.8

46.0

57.8

15.4

9.3

67.9

18.1

8.3

2.7

2.9

66.3

2.8

0.64

0.54

2899.0

LSD
(0.1)

1.7

3.3

2.2

2.1

1.7

1.1

1.1

0.9

1.4

0.3

0.2

0.7

0.9

0.3

0.01

0.02

70.5

DM – Dry matter; NDF – Neutral detergent fiber; NDFD – Incremented measurement of NDF; uNDF – undigested NDF residue; IVSD 7hr – In vitro starch digestibility after 7 hrs; ADF – Acid detergent
fiber; CP – Crude protein; TFA – Total fat; TDN Total digestible nutrients; NEL – Net energy for lactation; NEG – Net energy for gain.

•

For this trial, average silage yield was significantly higher for seeding rates at and above 32,000 seeds/acre
compared to seeding rates at and below 28,000 seeds/acre. There was no significant difference in average
silage yields among seeding rates greater than 32,000 seeds/acre (Figure 2). Results were different from research
conducted in 2019 where the highest tonnage was observed at 48,000 seeds/acre with no significant differences
in tonnage between 40,000, 44,000, and 48,000 seeds/acre (see page 29 of the 2019 Central Plains Field
Research book).

•

Seeding rate impact on silage quality varied in all parameters tested (Table 1). However, the planting rate of
36,000 seeds/acre resulted in significantly higher milk per ton of silage compared with the higher seeding rates
of 40,000 seeds/acre or more, indicating that it was the best balance between tons/acre (quantity) and milk/ton
(quality) for this study.
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Corn Silage Response to Seeding Rate
Key Learnings
•

Using a seeding rate of 32,000 seeds/acre provided the highest tonnage in 2020 while 48,000 seeds/acre
provided the highest tonnage in 2019. Weather variability happens between years but a seeding rate below
32,000 seeds/acre consistently provided lower tonnage in both 2019 and 2020.

•

Producers should work with their local seed sales team to choose a corn product and seeding rate that
optimizes their production system.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This informational piece is designed to report the results of this demonstration and is not
intended to infer any confirmed trends. Please use this information accordingly.
Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions may vary. Growers should evaluate data from multiple
locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields. All other trademarks are the property of their respective
owners. ©2020 Bayer Group. 7006_R5_20

2020 Research Report • Page 3 of 3
Bayer and Bayer Cross Design are registered trademarks of Bayer Group. ©2020 Bayer Group. All rights reserved.

ENVIRONMENT

34

Tailoring Irrigated Corn Systems with
Seed, Weed, and Disease Management

//////////

Trial Objective
•

Decisions about what pest management system in corn is the best can be difficult with limited information
comparing weed and disease control options.

•

The objective of this study was to evaluate the yield effects of combining corn products, weed control, and
disease control from Bayer to a competitive system.

Research Site Details
Location

Soil Type

Previous Crop

Tillage Type

Planting Date

Harvest Date

Potential Yield
(bu/acre)

Seeding Rate
(seeds/acre)

Gothenburg, NE

Hord silt loam

Sorghum

Strip till

4/30/20

10/31/20

260

36,000

•

This study was setup in a split-plot design with three replications. The weed and disease control systems were
the whole plot, and corn products were the sub-plot.

•

The Bayer corn system included three Bayer corn products paired with three Bayer pesticide application
programs.

•

The competitive corn system included one competitor corn product paired with a competitor pesticide
application program.

•

Table 1 contains details of the weed and disease control products used in the study, as well as the application
timing when the products were applied.

•

A total of 10 inches of sprinkler-irrigation was applied in addition to the 12 inches of rain received during the
growing season.

•

Fertility application included:

•

»

70 lb phosphorus/acre, 15 lb sulfur (S)/acre, and 27.5 lb nitrogen (N)/acre banded with strip till on 4/26/20,

»

100 lb N/acre applied with a streamer bar on 4/28/20, and

»

15 lb S/acre and 90 lb N/acre Y-drop applied with 360 Y-DROP® applicators on 6/26/20.

Average yield of each corn system was calculated from shelled corn weight, moisture, and test weight.
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Tailoring Irrigated Corn Systems with Seed,
Weed, and Disease Management
Table 1. Treatment descriptions including applications and timings.
Treatment (#)1

Corn Product
Brand Blend

Corn System

1

111-Relative
Maturity (RM)

1

2
3

113-RM
120-RM

Pesticides Used
Corvus® herbicide

0.125 qt/acre

Application
Timing (Date)
Pre-emerge
(5/1/2020)

®

Roundup PowerMAX herbicide

1 qt/acre

Atrazine 4L herbicide

1 qt/acre

Ammonium sulfate (AMS)

17 lb/100 gal

Delaro® 325 SC fungicide

0.125 qt/acre

DiFlexx herbicide

12 fl oz/acre

Roundup PowerMAX herbicide

1 qt/acre

AMS

17 lb/100 gal

Delaro 325 SC fungicide

0.25 qt/acre

VT (7/24/20)
Pre-emerge
(5/1/2020)

®

2

Rate

V5 (6/10/20)

4

111-RM

Corvus herbicide

0.125 qt/acre

5

113-RM

Roundup PowerMAX herbicide

1 qt/acre

6

120-RM

Atrazine 4L herbicide

1 qt/acre

AMS

17 lb/100 gal

DiFlexx herbicide

12 fl oz/acre

Roundup PowerMAX herbicide

1 qt/acre

AMS

17 lb/100 gal

Delaro 325 SC fungicide

0.25 qt/acre

VT (7/24/20)

Balance® Flexx herbicide

0.125 qt/acre

Pre-emerge
(5/1/2020)

7

111-RM

8

113-RM

Atrazine 4L herbicide

1 qt/acre

9

120-RM

Roundup PowerMAX herbicide

1 qt/acre

AMS

17 lb/100 gal

DiFlexx herbicide

12 fl oz/acre

Roundup PowerMAX herbicide

1 qt/acre

AMS

17 lb/100 gal

Delaro 325 SC fungicide

0.25 qt/acre

VT (7/24/20)

Resicore® Herbicide

1.25 qt/acre

Durango DMA herbicide

1.09 qt/acre

Pre-emerge
(5/1/2020)

AMS

17 lb/100 gal

Resicore® Herbicide

1.25 qt/acre

Durango® DMA® herbicide

1.09 qt/acre

AMS

17 lb/100 gal

DuPontTM Aproach® Prima fungicide

0.1875 qt/acre

10

113-RM Competitor

3

V5 (6/10/20)

4

®

®

V5 (6/10/20)

V5 (6/10/20)

VT (7/24/20)

Treatments 1 through 9 use Bayer Crop Science corn and pesticide products. Treatment 10 uses competitor corn and pesticide
products.
1
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Tailoring Irrigated Corn Systems with Seed,
Weed, and Disease Management
Understanding the Results

270
261.5

259.8

260

Average Yield (bu/acre)

252.1

251.6

250
240
230
220
210
200
Bayer 1

Bayer 2

Bayer 3

Competive 4

Corn System
Figure 1. Average yield response by corn system.
•

There were no significant yield differences between corn systems. However, the three Bayer systems (systems 1,
2, and 3) produced a higher average yield than the competitive system (system 4) in the trial.

•

The highest average yield in this trial was from Corn System 1, which included two applications of Delaro® 325
SC fungicide applied at V5 and R1 growth stages.

•

Corn System 3 included a Delaro 325 SC fungicide application at VT growth stage. This system had slightly
lower average yields than Corn System 1.

•

Corn System 2 was treated with Delaro 325 SC fungicide plus Corvus® herbicide at the VT growth stage. This
system had the lowest average yield of the Bayer systems.

Key Learnings
•

Evaluating complete systems of corn products, herbicides, and disease management tools can be difficult
because there are a limited number of system combinations that can be addressed in a given trial.

•

The four systems researched here are all viable systems currently used in irrigated corn production.

•

There may be some value in multiple fungicide applications, as observed in Corn System 1.

•

Corn System 3 provided a good combination of corn, herbicide, and fungicide products that produced high
average yields for this trial.

•

Corn product selection is a critical component of a tailored solution, please consult your seed representative to
help you select the best corn products for your farm.
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Tailoring Irrigated Corn Systems with Seed,
Weed, and Disease Management
Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This informational piece is designed to report the results of this demonstration and is not
intended to infer any confirmed trends. Please use this information accordingly.
ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions
may vary. Growers should evaluate data from multiple locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
Balance® Flexx and Corvus® are restricted use pesticides. Not all products are registered in all states and may be subject to use restrictions. The distribution, sale, or use of
an unregistered pesticide is a violation of federal and/or state law and is strictly prohibited. Check with your local dealer or representative for the product registration status in
your state. Tank mixtures: The applicable labeling for each product must be in the possession of the user at the time of application. Follow applicable use instructions, including
application rates, precautions and restrictions of each product used in the tank mixture. Not all tank mix product formulations have been tested for compatibility or performance
other than specifically listed by brand name. Always predetermine the compatibility of tank mixtures by mixing small proportional quantities in advance. Balance®, Bayer, Corvus®,
Delaro®, DiFlexx® and Roundup PowerMAX® are registered trademarks of Bayer Group. All other trademarks are the property of their respective owners. For additional product
information call toll-free 1-866-99-BAYER (1-866-992-2937) or visit our website at www.BayerCropScience.us. Bayer CropScience LP, 800 North Lindbergh Boulevard, St. Louis,
MO 63167. ©2020 Bayer Group. All rights reserved. 1021_R9_20
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Effect of Irrigation System on Corn
Yield

//////////

Trial Objective
•

Irrigation is a common practice in Central Nebraska and research is constantly being performed to improve its
efficiency. Irrigation system design could have an impact on the amount of water absorbed by plants versus
water lost to evaporation.

•

The objective of this study was to determine the effect of irrigation system, Dragon-Line® drip-line tubing versus
standard sprinkler drop nozzles, on corn yield.

Research Site Details

•

Location

Soil Type

Previous Crop

Tillage Type

Planting Date

Harvest Date

Potential Yield
(bu/acre)

Seeding Rate
(seeds/acre)

Gothenburg, NE

Hord silt loam

Corn

Strip-till

5/1/20

10/28/20

250

35,000

This study was designed to compare yields from corn irrigated with either a standard irrigation sprinkler drop
nozzle with a rotating deflector to Dragon-Line® drip-line tubing. There were three replications of each treatment.
— Six inches of irrigation were applied in six, 1-inch irrigation applications.

•

The study used a 109 RM corn product.

•

Fertility included 100 lb nitrogen (N)/acre applied using a Chafer Fertilizer Stream Bar on 4/27/20, and 90 lb N/
acre and 15 lb sulfur/acre applied using a 360 Y-DROP® applicators on 6/26/20.

•

Weeds were controlled as necessary and no other pesticides were used.

•

Total shelled weight, test weight, and moisture content were collected to calculate yield.
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Effect of Irrigation System on Corn Yield

Figure 1. Dragon-Line® drip-line irrigation tubes between corn rows.

Understanding the Results
•

There was no significant difference in yield between irrigation type (Figure 2).

•

Dragon-Line tended to drift towards one row of corn rather than irrigate directly in between each row
(Figure 1). The standard deviation within plots was greater for plots irrigated using Dragon-Line compared
to standard nozzles (Table 1). This indicates some corn rows within the Dragon-Line plots received excess
irrigation, while other rows did not receive enough or full irrigation.
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Effect of Irrigation System on Corn Yield
300
260.1

261.9

Dragon-Line®

Standard

Average Yield (bu/acre)

250
200
150
100
50
0
Irrigation Type
Figure 2. Average corn yield from plots receiving irrigation via a Dragon-Line® drip-line tubing or a
standard sprinkler nozzle.

Table 1. Standard deviation of average yield between the rows of standard sprinkler nozzles and
Dragon-Line® drip-line tubing.
Treatment (plot)

Standard (101)

Dragon-Line (102)

Dragon-Line (201)

Standard (202)

Standard (301)

Dragon-Line (302)

Standard deviation

6.6

9.4

8.6

5.2

6.3

10.1

Key Learnings
•

The water use efficiency of irrigation systems can be a key component in a production system, and this study
found that the Dragon-Line and standard irrigation nozzles produced the same corn yields. While Dragon-Line
may have greater variability between rows, the variability did not influence overall yield.

•

A producer should choose the irrigation system that maximizes production and profitability for each field.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This informational piece is designed to report the results of this demonstration and is not
intended to infer any confirmed trends. Please use this information accordingly.
ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions
may vary. Growers should evaluate data from multiple locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
Bayer and Bayer Cross are registered trademarks of Bayer Group. All other trademarks are the property of their respective owners. ©2020 Bayer Group. All rights reserved.
1021_R11
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Limited Irrigation Water and the
Impact on Greensnap

//////////
Trial Objective
•

Greensnap is a challenge in the western corn belt because severe thunderstorms, often with high winds, are
common throughout the growing season.

•

The thunderstorms frequently coincide with the period of rapid growth between V12 and R1 which is around two
weeks prior and up to silking.

•

Many factors can influence greensnap including corn product, temperature, growth stage, growth rate, fertility,
wind speed, herbicide applications, fungicide applications, and even soil moisture. This variability can cause parts
of one field to greensnap unacceptably, and another to be okay under seemingly similar conditions.

•

This trial investigates the impact of early season irrigation management on greensnap.

Research Site Details
Location

Soil Type

Previous Crop

Tillage Type

Planting Date

Harvest Date

Potential Yield
(bu/acre)

Seeding Rate
(seeds/acre)

Gothenburg, NE

Hord silt loam

Soybean

Strip tillage

5/7/20

11/6/20

270

36,000

•

The study was setup in a split-plot design with four replications. Irrigation treatments were the whole plot, and
corn products were the sub-plot.

•

Thirty corn products were planted in four irrigation environments that simulate different irrigation strategies.

•

All corn was sprinkler irrigated with a linear machine that had variable rate irrigation (VRI) installed to allow variable
applications to the trial.

•

Table 1 contains details of the irrigation strategies used.

•

The growing season was relatively dry. Irrigation was started on 7/4/20 and terminated on 9/22/20 with a total of
seven passes.

•

This trial was not managed to full irrigation because of some mechanical challenges with the irrigation system.
Full irrigation would have been 10 inches on the season, and this trial was managed at about 70% of full irrigation
on the year.

•

A severe thunderstorm on 7/10/20 caused corn to greensnap in the trial.

•

Fertility applied was 70 lb phosphorus/acre, 15 lb sulfur (S)/acre, and 27.5 lb nitrogen (N)/acre banded with strip
till on 4/7/20, 100 lb N/acre applied with stream bar on 4/23/20, and 15 lb S/acre and 90 lb N/acre applied with
360 Y-DROP® applicators on 6/26/20.

•

Weed control consisted of a pre-emergent application of 3.0 oz/acre Balance® Flexx herbicide plus 2.0 pt/acre
Harness® herbicide plus 1 qt/acre atrazine 4L and 1 qt/acre Roundup PowerMAX® herbicide on 5/1/20 followed
by a post-emergent application of 3.0 oz/acre Laudis® herbicide plus 3 pt/acre Warrant® herbicide and 24 oz/
acre Moxy® herbicide on 6/10/20.

•

Greensnap ratings were taken and corn grain yields were collected at harvest. Greensnap ratings were taken on
a 1-9 scale with 1 representing no plants snapped and 9 representing 90% to 100% of plants snapped in the
plot.
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Limited Irrigation Water and the Impact on
Greensnap
Table 1. Irrigation treatment information.
Treatment

Description

Application Rate/Pass

Season Total

Percent of Full Irrigation

100% Trial Irrigation

Maximum trial irrigation applied
to trial

1 inch

7.0 inches

70%

50% of Trial Irrigation

Trial Irrigation reduced by 50%
with VRI

0.5 inch

3.5 inches

35%

60% Trial Irrigation to V16 100%
after V16

Irrigation reduced during vegetative
growth and returned during the
reproductive stages.

0.6 inch before V16 and 1.0
inch after V16

5.8 inches

58%

100% Trial Irrigation to R2 and
60% after R2

Full trial irrigation in vegetative
stages and reduced irrigation from
the early reproductive stage onward.

1.0 inch before R2 and 0.6
inch after R2

5.8 inches

58%

Understanding the Results
•

After the 7/10/20 storm, greensnap was observed in the
trial and severe in some treatments (Figure 1).

•

Analysis showed a lower greensnap rating in the
irrigation treatments where irrigation water was more
limited early in the growing season (Table 2).

•

Irrigation applications were made to all treatments one
day prior (7/9/20) and six days prior (7/4/20) to the
thunderstorms. The treatments with higher snap ratings
had 2 inches of irrigation applied in the week before
the storm, and the treatments with lower snap ratings
received 1 inch (50% Trial Irrigation) and 1.2 inches (60%
Trial Irrigation to V16 and 100% after V16).

•

When looking at specific products, the pattern of more
greensnap with higher early irrigation water application
and less greensnap with lower early irrigation water
application held true across corn products that had low,
moderate, and high potential for greensnap (Figures 2, 3,
and 4).

•

The treatments with lower irrigation water were likely
water stressed at the time of the storm and had
decreased turgor pressure which can lower the risk of
greensnap.

Table 2. Greensnap rating by irrigation treatment.
Irrigation Treatment

Greensnap Rating

100% Trial Irrigation (TI)

2.4

50% of Trial Irrigation

1.9

60% Trial Irrigation to V16 100% after V16

1.8

100% Trial Irrigation to R2 and 60% after R2

2.3

LSD P=0.1

0.23

Figure 1. Greensnap as noted by the plants that
are missing tops at or just above the ear node
(see circle). Photo taken on 7/28/20 showing
some of the brown tops still hanging on to the
corn stalk (see arrow).
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Greensnap Rating (1-9)

Limited Irrigation Water and the Impact on
Greensnap
9
8
7
6
5
4
3
2
1
0

1.3

1

100% TI

50% TI

1
60% TI to V16 100%
after V16
Irrigation Treatment

1
100% TI to R2 and 60%
after R2

Greeensnap Rating (1-9)

Figure 2. Impact of irrigation treatments on corn product with high greensnap tolerance ratings where 1
is excellent and 9 is poor.

9
8
7
6
5
4
3
2
1
0

2

100% TI

1.8

1.3

50% TI

60% TI to V16 100%
after V16
Irrigation Treatment

2

100% TI to R2 and 60%
after R2

Figure 3. Impact of irrigation treatments on corn product with moderate greensnap tolerance ratings
where 1 is excellent and 9 is poor.
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Greeensnap Rating (1-9)

Limited Irrigation Water and the Impact on
Greensnap
9
8
7
6
5
4
3
2
1
0

6

6
4.8
3.5

100% TI

50% TI

60% TI to V16 100%
after V16
Irrigation Treatment

100% TI to R2 and 60%
after R2

Figure 4. Impact of irrigation treatments on corn product with low greensnap tolerance ratings where 1 is
excellent and 9 is poor.

Key Learnings
•

Greensnap is a challenge to corn production everywhere, but it is one that is especially common on the Great
Plains.

•

The best managed and best looking corn fields seem to be the ones most affected by greensnap in a given
event, and there are many factors that can enhance it.1

•

Irrigation supplied to the crop can be one of those factors where doing a better job of meeting plant requirements
can cause higher greensnap amounts.

•

When scouting fields after a storm, pay attention to environmental factors that may have increased corn
greensnap vulnerability. Don’t write off a corn product if there is greensnap in one environment because variation
in the growing environment can play a large role in what happened in one environment. Instead, look across
multiple environments and discuss product greensnap tolerance with your local Bayer seed representative.

Source
1

White, M. and Pope, R.O. 1998. Green snap opinions vary. Integrated Crop Management News. 2283. http://lib.dr.iastate.edu/cropnews/2283.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This informational piece is designed to report the results of this demonstration and is not
intended to infer any confirmed trends. Please use this information accordingly.
Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions may vary. Growers should evaluate data from multiple
locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
ALWAYS READ AND FOLLOW GRAIN MARKETING AND ALL OTHER STEWARDSHIP PRACTICES AND PESTICIDE LABEL DIRECTIONS. Balance® Flexx is a restricted use pesticide.
Not all products are registered in all states and may be subject to use restrictions. The distribution, sale, or use of an unregistered pesticide is a violation of federal and/or state
law and is strictly prohibited. Check with your local dealer or representative for the product registration status in your state. Balance®, Harness®, Laudis®, Roundup PowerMAX®
and Warrant® are registered trademarks of Bayer Group. All other trademarks are the property of their respective owners. For additional product information call toll-free
1-866-99-BAYER (1-866-992-2937) or visit our website at www.BayerCropScience.us. Bayer CropScience LP, 800 North Lindbergh Boulevard, St. Louis, MO 63167. ©2020
Bayer Group. All rights reserved. 1021_R12_20
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The Impact of Seeding Rate and
Reduced Irrigation on Corn Products

//////////

Trial Objective
•

Determining the optimal seeding rate for a variety of corn products grown under 50% full irrigation (FI) can help a
farmer maximize yield while reducing irrigation costs.

•

The objective of this trial was to compare the yields of nine corn products planted at multiple seeding rates and
grown under 50% FI.

Research Site Details

•

Location

Soil Type

Previous Crop

Tillage Type

Planting Date

Harvest Date

Potential Yield
(bu/acre)

Seeding Rate
(seeds/acre)

Texas County,
OK

Clay loam

Wheat

Strip till

5/8/20

10/18/20

150

18K, 28K, 32K,
36K, 40K, 48K

Nine corn products were grown at six seeding rates under reduced irrigation conditions of 50% FI in Texas
County, OK.
— The corn products ranged in maturity from 106 to 113-RM.
— The seeding rates were: 18,000, 28,000, 32,000, 36,000, 40,000, and 48,000 seeds/acre.
— The trial was irrigated with 50% FI water using zone control sprinklers.

•

Total shelled weight, test weight, and moisture content were collected to calculate yield.

•

Weeds were controlled uniformly, and no additional insecticide or fungicide was applied.

•

Each treatment was replicated twice and only averages are reported in this report as no statistical analysis was
performed.
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The Impact of Seeding Rate and Reduced
Irrigation on Corn Products
Understanding the Results
200

Average Yield (bu/acre)

180
160
140
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18,000

28,000

Corn Product
32,000
36,000

40,000
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1R
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0R
M
11
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10

9R
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-a
9R
M
10

2R
M
11

-a
1R
M
11

8R
M
10

10

6R
M

60

48,000

Figure 1. Average yield of nine corn products grown under six seeding rates and 50% FI, Texas County,
OK (2020) (2 replications).
•

No seeding rate was consistent at producing the greatest yields across the nine products.

•

The 108-RM and 111-RMa products tended to have the greatest yields across the seeding rates under 50% FI.

•

The range of average yields for the nine products grown under 50% FI was 101.3 to 191.7 bu/acre.

Key Learnings
•

Picking the right corn product for the right field when irrigation water is limited because of either pumping
capacity or water allocation is challenging. However, a corn product like 111-RMa has high end yield potential
across a wide range of seeding rates in a challenging, water stressed environment.

•

Contact a Bayer brand seed representative to determine which corn product and seeding rate best fits your
production system.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This informational piece is designed to report the results of this demonstration and is not
intended to infer any confirmed trends. Please use this information accordingly.
Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions may vary. Growers should evaluate data from multiple
locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
ALWAYS READ AND FOLLOW GRAIN MARKETING AND ALL OTHER STEWARDSHIP PRACTICES AND PESTICIDE LABEL DIRECTIONS. Bayer and Bayer Cross are registered
trademarks of Bayer Group. ©2020 Bayer Group. All rights reserved. 3021_R11
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Dryland Corn Seeding Rate Effect on
Product Yield

//////////

Trial Objective
•

The objective of this study was to determine the optimum seeding rate for multiple corn products under dryland
conditions that resulted in the greatest yield potential at two locations (Scott City, KS and Sublette, KS).

Research Site Details
Location

Soil Type

Previous Crop

Tillage Type

Planting Date

Harvest Date

Potential Yield
(bu/acre)

Seeding Rate
(seeds/acre)

Scott City, KS

Silt loam

Corn

No till

4/28/20

10/13/20

150

12K, 16K, 20K,
24K

Sublette, KS

Silt loam

Wheat

No till

4/29/20

9/20/20

150

12K, 16K, 20K,
24K

•

The study compared yield from 17 corn products planted at four seeding rates under dryland conditions.

•

Each treatment was replicated four times.
— Fourteen Bayer corn products, and three competitor products were used ranging in relative maturities (RM)
from 100-RM to 114-RM.
— The four seeding rates used were: 12,000, 16,000, 20,000, and 24,000 seeds/acre.
— The two locations of this study were Scott City, KS and Sublette, KS.

•

Weeds were controlled as needed.

•

Total shelled weight, test weight, and moisture were collected to calculate yield.

Understanding the Results
•

There was a significant interaction between product and seeding rate in this study.

•

There was no seeding rate or corn product that consistently produced the highest average yields at either
location (Figures 1 and 2). However, 14 of the 17 corn products had higher average yields with the 16,000,
20,000, or 24,000 seeds/acre seeding rates compared to the 12,000 seeds/acre seeding rate at both locations.

•

For this trial, overall average yields were higher at the Sublette, KS location compared to the Scott City, KS
location due to more rainfall at Sublette, KS during critical times of the growing season (Figures 1 and 2).
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Dryland Corn Seeding Rate Effect on Product
Yield
LSD(0.1) = 15.0
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Figure 1. Average yield of corn products grown at multiple seeding rates under dryland conditions in
Scott City, KS (* indicates a competitor product).

12,000

16,000

20,000

24,000

Figure 2. Average yield of corn products grown at multiple seeding rates under dryland conditions in
Sublette, KS (* indicates a competitor product).
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Dryland Corn Seeding Rate Effect on Product
Yield
Key Learnings
•

Dryland corn production can be challenging in tough, water stressed environments. In this dryland test, corn
product yields were highly variable across seeding rates and locations. The testing indicated that using a seeding
rate of 12,000 seeds/acre can be considered but higher yields were obtained across most of the corn products
when using a seeding rate of 16,000 seeds/acre or more.

•

Talk to your local Bayer representative to determine which product and seeding rate best fits your production
system.

Legal Statements
The information discussed in this report is from a multiple site, replicated demonstration. This informational piece is designed to report the results of this demonstration and is not
intended to infer any confirmed trends. Please use this information accordingly.
Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions may vary. Growers should evaluate data from multiple
locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
ALWAYS READ AND FOLLOW GRAIN MARKETING AND ALL OTHER STEWARDSHIP PRACTICES AND PESTICIDE LABEL DIRECTIONS. ©2021 Bayer Group. All rights reserved.
3021_R1_20
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Weed Control Comparison with
XtendFlex® Soybeans

//////////

Trial Objective
•

The Roundup Ready® Xtend Crop System with XtendFlex® soybeans provides growers with soybean products
that have herbicide tolerance to glufosinate, glyphosate, and dicamba.

•

In 2020, two herbicide tolerant soybean platforms launched, Enlist E3® soybeans and LibertyLink® GT27™
soybeans.
— Enlist E3® soybeans confer tolerance to 2,4-D choline, glyphosate, and glufosinate that allows growers to
use Enlist Duo® herbicide or Enlist One® herbicide to control weeds.
— LibertyLink GT27 soybeans have tolerance to glyphosate, glufosinate, and isoxaflutole. To date, Alite 27® is
the only group 27 herbicide product registered for use on GT27™ soybeans.

•

The objective of the trial was to evaluate the three soybean systems: Roundup Ready® Xtend Crop System
with XtendFlex soybeans, the Enlist™ weed control system with Enlist E3 soybeans, and the GT27™ Soybean
Performance with LibertyLink G27 soybeans.

Research Site Details
Location

Soil Type

Previous Crop

Tillage Type

Planting Date

Harvest Date

Potential Yield
(bu/acre)

Seeding Rate
(seeds/acre)

Salina, KS

Silt loam

Corn

Conventional

05/20/2020

10/05/20

50

160,000

Gothenburg, NE

Silt loam

Corn

Strip till

05/08/2020

10/20/20

50

160,000

•

Single replication demonstrations were planted on sites with very high Palmer amaranth pressure.

•

Plot size was 10 by 243 feet at Salina, KS and 10 by 250 feet at Gothenburg, NE.

•

Three soybean products for each weed control platform were used. The maturity groups ranged from 3.6 to 4.2
at Salina and 2.5 to 3.0 at Gothenburg.

•

Herbicide application dates
— Salina
—

Pre-emergence (PRE):

May 20

—

Early Post (EPOST):

June 9

—

Late Post (LPOST):

July 6

— Gothenburg

•

—

PRE:

May 8

—

EPOST: June 18

—

LPOST: July 2

Herbicide treatments included in Table 1, 2, and 3.
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Weed Control Comparison with XtendFlex®
Soybeans
Table 1. Roundup Ready® Xtend Crop System, XtendFlex® soybeans.
Herbicide Treatment

Location(s)

XtendiMax® herbicide with VaporGrip® Technology, a Restricted Use Pesticide

Gothenburg, Salina

Rate

Unit

Timing

22

fl oz/acre

PRE

Warrant Ultra herbicide
Drift Reducing Adjuvant (DRA)

Gothenburg, Salina

48

fl oz/acre

PRE

Gothenburg, Salina

0.5

% v/v

PRE

XtendiMax herbicide with VaporGrip Technology

Gothenburg, Salina

22

fl oz/acre

EPOST

Roundup PowerMAX® herbicide

Gothenburg, Salina

32

fl oz/a

EPOST

Warrant Ultra herbicide

Gothenburg, Salina

48

fl oz/acre

EPOST

Adjuvant

Gothenburg, Salina

1

% v/v

EPOST

DRA

Gothenburg, Salina

0.5

% v/v

EPOST

Liberty® 280 SL herbicide

Gothenburg, Salina

32

fl oz/acre

LPOST

Ammonium sulfate (AMS)

Gothenburg, Salina

3

% v/v

LPOST

Rate

Unit

Timing
PRE

®

Table 2. Enlist™ weed control system, Enlist E3® soybeans.
Herbicide Treatment

Location(s)

Enlist One herbicide with Colex-D Technology

Gothenburg, Salina

22

fl oz/acre

Sonic® herbicide

Gothenburg, Salina

4

fl oz/acre

PRE

Enlist One herbicide With Colex-D Technology

Gothenburg, Salina

22

fl oz/acre

EPOST

Liberty® 280 SL herbicide

Gothenburg, Salina

32

fl oz/acre

EPOST

Dual II Magnum herbicide

Gothenburg, Salina

16

fl oz/acre

EPOST

AMS

Gothenburg, Salina

3

% v/v

EPOST

Liberty® 280 SL herbicide

Salina

32

fl oz/acre

LPOST

AMS

Salina

2

% v/v

LPOST

Durango DMA Herbicide

Gothenburg

36

fl oz/acre

LPOST

AMS

Gothenburg

3

% v/v

LPOST

®

®

®

®

®

Table 3. GT27™ Soybean Performance System, LibertyLink® GT27™ soybeans.
Herbicide Treatment

Location(s)

Rate

Unit

Verdict® herbicide, powered by Kixor® herbicide Technology

Gothenburg, Salina

5

fl oz/acre

PRE

Durango® DMA® herbicide

Gothenburg, Salina

36

fl oz/acre

EPOST

Liberty® 280 SL herbicide

Gothenburg, Salina

32

fl oz/acre

EPOST

Outlook herbicide

Gothenburg, Salina

12

fl oz/acre

EPOST

AMS

Gothenburg, Salina

3

% v/v

EPOST

Liberty 280 SL Herbicide

Salina

32

fl oz/acre

LPOST

Durango DMA herbicide DMA

Salina

36

fl oz/acre

LPOST

AMS

Salina

2

% v/v

LPOST

®

Timing

•

Weed control efficacy ratings were taken on a scale of 0 to 100% with 0 indicating no control and 100%
indicating compete control of the evaluated weed species.

•

Weed control efficacy ratings for each system were averaged across the three soybean products for each system
for each rating date.

•

Yields were low at both sites due to late season moisture stress and were not reported.
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Weed Control Comparison with XtendFlex®
Soybeans
Understanding the Results
•

The early POST (EPOST) applications were applied to soybeans at the V4 growth stage when Palmer amaranth
plants were approximately 4.5 inches tall.

•

The late POST (LPOST) applications were applied to all soybeans prior the R1 growth stage when Palmer
amaranth plants were approximately 2-12 inches tall. A disparity in weed height was observed in this trial
because the EPOST Roundup Ready® Xtend Crop System with XtendFlex® soybeans treatment performed better
than the other two EPOST systems.

Table 4. Percent Palmer amaranth control for each soybean crop production system (2020).
Evaluation Date for Percent Palmer amaranth Control

Herbicide Treatment

Salina, KS
June 30

July 17

21 days after
EPOST

11 days after
LPOST

Roundup Ready® Xtend Crop System treatments with
XtendFlex® soybeans

82

94

Enlist™ weed control system treatments with Enlist E3®
soybeans

72

GT27™ Soybean Performance System treatments with
LibertyLink® G27™ soybeans

67

Soybean Crop Production System

Gothenburg, NE
July 2

July 16

14 days after
EPOST

14 days after
LPOST*

97

96

98

98

70

58

90

75

70

68

57

93

60

50

Near
Harvest

Near
Harvest

*Palmer amaranth was not initially controlled from the EPOST application for the Enlist™ and GT27™ systems. In addition, subsequent flushes of Palmer amaranth
gave the impression of poor control across the plot due to the rapid growth of Palmer amaranth.

Roundup Ready® Xtend Crop System
with XtendFlex® Soybeans

The Enlist™ Weed Control System with
Enlist E3® Soybeans

Soybean Performance with LibertyLink®
G27™ Soybeans

Figure 1. Images of the soybean weed control
systems 26 days after late post application,
July 28, 2020 at Gothenburg, NE.
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Weed Control Comparison with XtendFlex®
Soybeans
Key Learnings
•

Early season weed control efficacy initially appeared to be similar between the three weed control systems
at both sites with a small advantage for the Roundup Ready® Xtend Crop System with XtendFlex® soybeans
platform.

•

Differences in weed efficacy became more apparent as the growing season continued with the XtendFlex®
platform showing better weed control efficacy at both the mid-season and pre-harvest observations.

•

Palmer amaranth is a difficult weed for farmers to control effectively. A system like the Roundup Ready® Xtend
Crop System with XtendFlex® soybeans that can help provide season-long control by layering residuals is one
way to help achieve effective weed control.

•

Farmers should visit with their local Bayer Crop Science Sales Representative about the possible benefits the
Roundup Ready® Xtend Crop System with XtendFlex® soybeans platform can bring to their operation.

Legal Statements
The information discussed in this report is from a multiple site, single replicated demonstration. This informational piece is designed to report the results of this demonstration and
is not intended to infer any confirmed trends. Please use this information accordingly.
Bayer is a member of Excellence Through Stewardship® (ETS). Bayer products are commercialized in accordance with ETS Product Launch Stewardship Guidance, and in
compliance with Bayer’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. Commercialized products have been approved for import into
key export markets with functioning regulatory systems. Any crop or material produced from this product can only be exported to, or used, processed or sold in countries where
all necessary regulatory approvals have been granted. It is a violation of national and international law to move material containing biotech traits across boundaries into nations
where import is not permitted. Growers should talk to their grain handler or product purchaser to confirm their buying position for this product. Excellence Through Stewardship®
is a registered trademark of Excellence Through Stewardship.
XtendiMax® herbicide with VaporGrip® Technology is part of the Roundup Ready® Xtend Crop System, is a restricted use pesticide and must be used with VaporGrip®
Xtra Agent (or an equivalent vapor reducing agent). For approved tank-mix products (including VRAs and DRAs), nozzles and other important label information visit
XtendiMaxApplicationRequirements.com.
ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. It is a violation of federal and state law to use any pesticide product other than in accordance with its labeling. NOT
ALL formulations of dicamba or glyphosate are approved for in-crop use with Roundup Ready 2 Xtend® soybeans. NOT ALL formulations of dicamba, glyphosate or glufosinate
are approved for in-crop use with products with XtendFlex® Technology. ONLY USE FORMULATIONS THAT ARE SPECIFICALLY LABELED FOR SUCH USES AND APPROVED FOR
SUCH USE IN THE STATE OF APPLICATION. Contact the U.S. EPA and your state pesticide regulatory agency with any questions about the approval status of dicamba herbicide
products for in-crop use with Roundup Ready 2 Xtend® soybeans or products with XtendFlex® Technology.
Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions may vary. Growers should evaluate data from multiple
locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
Roundup Ready 2 Xtend® soybeans contain genes that confer tolerance to glyphosate and dicamba. Products with XtendFlex® Technology contains genes that confer tolerance
to glyphosate, glufosinate and dicamba. Glyphosate will kill crops that are not tolerant to glyphosate. Dicamba will kill crops that are not tolerant to dicamba. Glufosinate will kill
crops that are not tolerant to glufosinate. Contact your seed brand dealer or refer to the Bayer Technology Use Guide for recommended weed control programs.
XtendiMax® is a restricted use pesticide. Not all products are registered in all states and may be subject to use restrictions. The distribution, sale, or use of an unregistered
pesticide is a violation of federal and/or state law and is strictly prohibited. Check with your local dealer or representative for the product registration status in your state. Tank
mixtures: The applicable labeling for each product must be in the possession of the user at the time of application. Follow applicable use instructions, including application
rates, precautions and restrictions of each product used in the tank mixture. Not all tank mix product formulations have been tested for compatibility or performance other
than specifically listed by brand name. Always predetermine the compatibility of tank mixtures by mixing small proportional quantities in advance. Bayer, Bayer Cross, Roundup
PowerMAX®, Roundup Ready 2 Xtend®, Roundup Ready 2 Yield®, Roundup Ready®, VaporGrip®, XtendFlex® and XtendiMax® are registered trademarks of Bayer Group.
Liberty®, LibertyLink® and LibertyLink® and the Water Droplet Design® are trademarks of BASF Corporation. All other trademarks are the property of their respective owners.
For additional product information call toll-free 1-866-99-BAYER (1-866-992-2937) or visit our website at www.BayerCropScience.us. Bayer CropScience LP, 800 North
Lindbergh Boulevard, St. Louis, MO 63167. ©2020 Bayer Group. All rights reserved. 4001_R7
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Performance of XtendFlex® Soybeans
Under Irrigated and Dryland Environments

//////////

Trial Objective
•

The characterization of new products helps provide product information for consumers and Bayer
representatives.

•

The objective of this comparison was to evaluate XtendFlex® soybeans under dryland and irrigated environments.

Research Site Details
Location

Soil Type

Previous Crop

Tillage Type

Planting Date

Harvest Date

Potential Yield
(bu/acre)

Seeding Rate
(seeds/acre)

Gothenburg, NE

Hord silt loam

Corn

Strip till

6/1/20

10/2/20

80

160,000

•

Twenty-six XtendFlex soybeans and seven Roundup Ready 2 Xtend® soybeans were grown under dryland and
irrigated conditions.

•

This comparison used single-replication, large plots of 0.13 acres and 0.03 acres for dryland and irrigated,
respectively.

•

No statistical analysis was performed.

•

The irrigated plots were sprinkler-irrigated.

•

Fertility applied with Chafer Fertilizer Streambar on 4/14/20 included 50 lb phosphorus/acre, 11 lb sulfur/acre,
and 20 lb nitrogen/acre.

•

Weeds were controlled as necessary and no other pesticides were used in this study.
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Performance of XtendFlex® Soybeans Under Irrigated
and Dryland Environments

Figure 1. Irrigated 2.5 maturity group (MG) Roundup Ready 2 Xtend® soybeans (left) and 2.5 MG
XtendFlex® soybeans (right). Bayer Crop Science, Gothenburg Water Utilization Learning Center,
Gothenburg, NE (2020).
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Performance of XtendFlex® Soybeans Under Irrigated
and Dryland Environments
Understanding the Results

80.0
76.3

75.4

Average Yield (bu/acre)

76.0

72.0
68.8
68.0

66.2

64.0

60.0
Dryland

Irrigated
Treatment

Roundup Ready
2 Xtend® soybeans

XtendFlex®
soybeans

Figure 2. Average yield of 7 Roundup Ready 2 Xtend® soybeans and 26 XtendFlex® soybeans under
dryland and irrigated environments. Bayer Crop Science, Gothenburg Water Utilization Learning Center,
Gothenburg, NE (2020).

•

In this trial, the XtendFlex® soybeans yielded similar to the Roundup Ready 2 Xtend® soybeans under both
dryland and irrigated environments.

•

The XtendFlex soybeans responded positively to irrigation with over a 9 bu/acre increase compared to the
dryland environment.

Key Learnings
•

The average yield of the XtendFlex soybeans tested was similar to the average yield of the Roundup Ready 2
Xtend soybeans tested with the added benefit of a third mode of action (glufosinate herbicide) for weed control.
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Performance of XtendFlex® Soybeans Under Irrigated
and Dryland Environments
Legal Statements
The information discussed in this report is from a single site, nonreplicated demonstration. This informational piece is designed to report the results of this demonstration and is
not intended to infer any confirmed trends. Please use this information accordingly.
Bayer is a member of Excellence Through Stewardship® (ETS). Bayer products are commercialized in accordance with ETS Product Launch Stewardship Guidance, and in
compliance with Bayer’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. Commercialized products have been approved for import into
key export markets with functioning regulatory systems. Any crop or material produced from this product can only be exported to, or used, processed or sold in countries where
all necessary regulatory approvals have been granted. It is a violation of national and international law to move material containing biotech traits across boundaries into nations
where import is not permitted. Growers should talk to their grain handler or product purchaser to confirm their buying position for this product. Excellence Through Stewardship®
is a registered trademark of Excellence Through Stewardship.
ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. It is a violation of federal and state law to use any pesticide product other than in accordance with its labeling. NOT
ALL formulations of dicamba or glyphosate are approved for in-crop use with Roundup Ready 2 Xtend® soybeans. NOT ALL formulations of dicamba, glyphosate or glufosinate
are approved for in-crop use with products with XtendFlex® Technology. ONLY USE FORMULATIONS THAT ARE SPECIFICALLY LABELED FOR SUCH USES AND APPROVED FOR
SUCH USE IN THE STATE OF APPLICATION. Contact the U.S. EPA and your state pesticide regulatory agency with any questions about the approval status of dicamba herbicide
products for in-crop use with Roundup Ready 2 Xtend® soybeans or products with XtendFlex® Technology.
Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions may vary. Growers should evaluate data from multiple
locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
Roundup Ready 2 Xtend® soybeans contain genes that confer tolerance to glyphosate and dicamba. Products with XtendFlex® Technology contains genes that confer tolerance
to glyphosate, glufosinate and dicamba. Glyphosate will kill crops that are not tolerant to glyphosate. Dicamba will kill crops that are not tolerant to dicamba. Glufosinate will kill
crops that are not tolerant to glufosinate. Contact your seed brand dealer or refer to the Bayer Technology Use Guide for recommended weed control programs.
Bayer, Bayer Cross, Roundup Ready 2 Xtend®, Roundup Ready 2 Yield® and XtendFlex® are registered trademarks of Bayer Group. LibertyLink® and the Water Droplet
Design® is a trademark of BASF Corporation. All other trademarks are the property of their respective owners. ©2020 Bayer Group. All rights reserved. 1018_R2
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Planting Speed Effect on Soybean
Yield

//////////

Trial Objective
•

The objective of this trial was to understand the effect of planting speed on soybean yield to address claims of
significant yield increases with reduced planter speed.

Research Site Details

•

Location

Soil Type

Previous Crop

Tillage Type

Planting Date

Harvest Date

Potential Yield
(bu/acre)

Planting Rate
(seeds/acre)

Gothenburg, NE

Hord silt loam

Corn

Strip tillage

5/11/2020

9/30/2020

60

60K, 120K

Treatments consisted of three planting speeds and two seeding rates for a total of six treatments.
— Planting speed – Planter passes were mapped using the Climate FieldViewTM Platform (Figure 1).
—

1.5 miles per hour (mph)

—

3.0 mph

—

4.5 mph

— Seeding rates
—

60,000 seeds/acre

—

120,000 seeds/acre

Figure 1. Speed of planter passes as reported in Climate FieldViewTM Platform.
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Planting Speed Effect on Soybean Yield
•

The study was setup as a randomized complete block with four replications of each of the six treatments, and all
planting speed by seeding rate combinations were evaluated.

•

A 2.5 maturity group soybean product was planted.

•

The plots were irrigated until mid-August. After that, irrigation was decreased during late pod fill due to a
mechanical issue with the lateral irrigation system.

•

Weeds were controlled and no fungicides or insecticides were applied.

•

Plots were combine-harvested, and a subsample of seed from each replication was taken to determine moisture
content, test weight, and total weight. Statistical analysis for Fisher’s LSD was performed.

Understanding the Results

Figure 2. Average soybean yield response to planting
speed across the two seeding rates.

•

Neither planting speed nor seeding rate
affected soybean test weight.

•

There was not a significant interaction
between planting speed and seeding
rate on soybean yield.

•

Planting speed had a significant effect
on average soybean yield in this trial
(Figure 2).
—

The 4.5 mph treatment had
significantly lower average yield
than either the 1.5 or 3.0 mph
treatments.

—

The 3.0 mph treatment had the
highest average yield but was
not significantly different than
the 1.5 mph treatment.

Key Learnings
•

We observed that planting speed affected average soybean yield in this first year, single-site study.

•

Further research is planned for next year. Farmers may want to consider taking these findings and trying a sideby-side comparison using the Climate FieldViewTM Platform on their farm by using the 3.0 mph planter speed
compared to the planting speed they typically use.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This informational piece is designed to report the results of this demonstration and is not
intended to infer any confirmed trends. Please use this information accordingly.
ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions
may vary. Growers should evaluate data from multiple locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
Services and products offered by The Climate Corporation are subject to the customer agreeing to our Terms of Service. Our services provide estimates or recommendations
based on models. These do not guarantee results. Before making financial, risk management and farming decisions, agronomists, commodities brokers and other service
professionals should be consulted. More information at http://www.climate.com/disclaimers. FieldView™ is a trademark of The Climate Corporation. ©2020 Bayer Group. All
rights reserved. 3011_R15_20
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Potential Inputs for Soybean Production

//////////

Trial Objective
•

Every year farmers evaluate which inputs they may want to use in their soybean production system to increase
yield and return on investment. To help farmers with this decision, different inputs such as seeding rate, planting
date, fungicide use, and fertilizer applications were evaluated for their potential impact on soybean yield.

Research Site Details

•

Location

Soil Type

Previous Crop

Tillage Type

Planting Date

Harvest Date

Potential Yield
(bu/acre)

Seeding Rates
(seeds/acre)

Gothenburg, NE

Hord silt loam

Corn

Strip tillage

5/1/2020,
5/28/2020

10/02/2020

90

160K, 220K

The study consisted of ten treatments with five categorized as base management (BM) and five categorized
as high management (HM) (Table 1). Treatments 1 and 6 were considered the base for BM and HM inputs,
respectively.

Table 1. Base management (BM) and high management (HM) treatments.
Fertilizer (Strip-Till Applied 4/22/2020)
Delaro® 325 SC Fungicide
(Applied 8/5/2020 at R3)
(fl oz/acre)

Treatment

Seeding Rate
(seeds/acre)

2020
Planting Date

Phosphorus
(lbs/acre)

Sulfur
(lbs/acre)

Nitrogen
(lbs/acre)

1 BM

160,000

5/28

2 BM

220,000

5/28

3 BM

160,000

5/1

4 BM

160,000

5/28

5 BM

160,000

5/28

6 HM

220,000

5/1

8

40

8.75

15.8

40

8.75

7 HM

160,000

5/1

15.8

8

40

8.75

15.8

8 HM

220,000

5/28

9 HM

220,000

5/1

8

40

8.75

15.8

40

8.75

10 HM

220,000

5/1

15.8

8

8

•

This study was designed as a randomized complete block with four replications.

•

A 2.6 maturity group soybean product was planted.

•

The plots were sprinkler irrigated and weeds were controlled as needed.

•

No insecticides were applied, and fungicides were applied as described in Table 1.

•

Plots were combine-harvested, and a subsample of grain from each replication was taken to determine moisture
content percent, test weight, and total weight.

•

Statistical analysis for Fisher’s LSD was performed.

•

Input costs:
»

Seed at $50/140,000 seed unit.

»

Fungicide and application at $23/acre.

»

Phosphorus/nitrogen mix at $445/ton and sulfur at $275/ton.

»

These costs do not account for additional savings farmers can realize when using Bayer PLUS Rewards.*

*See program terms & conditions for full details.
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Potential Inputs for Soybean Production
Understanding the Results
90

BM = Base Management; HM = High Management
Fungicide = 8 fl oz/acre Delaro® 325 SC Fungicide applied 8/5/2020.
Fertilizer (lb/acre) = 40 P; 8.75 S; 15.8 N applied via strip-till 4/22/2020.

LSD (0.1) = 2.3

87.9

88
86

85.6
83.6

84

Average Yield (bu/acre)

82.4

82.1

82
80

85

81.4

80.8

80.7

79.8

78
76
74
BM
160,000
5/28

BM
220,000
5/28

BM
160,000
5/1

BM
160,000
5/28
Fungicide

BM
160,000
5/28
Fertilizer
Treatments

HM
220,000
5/1
Fungicide
Fertilizer

HM
160,000
5/1
Fungicide
Fertilizer

HM
220,000
5/28
Fungicide
Fertilizer

HM
220,000
5/1
Fertilizer

HM
220,000
5/1
Fungicide

Figure 1. Average soybean yield (bu/acre) comparisons for base (BM) and high management (HM) inputs
at the Gothenburg Water Utilization Learning Center in Gothenburg, Nebraska.
•

The highest average yield (87.9 bu/acre) occurred
with the high management treatment that had a
fertilizer application via strip-till on April 22, an early
planting date of May 1, and a Delaro® 325 SC
Fungicide application on August 5. In this study, the
higher seeding rate of 220K seeds/acre appeared
to have a positive influence on yield. In previous
studies at the Bayer Crop Science, Gothenburg
Water Utilization Learning Center, there has been
minimal yield difference between a 220K and 160K
seeds/acre seeding rate as seen in an irrigated
study in 20171 and a dryland study in 2018.2

•

For the base management treatments in this study,
an earlier planting date of May 1 had a significant
positive impact on yield of a few bushels per acre
although the positive impact on yield can be higher
as seen in 2017.1 The May 1 planted soybeans
matured earlier (Figure 2).

Figure 2. Planting date impact on soybean maturity.
May 28 planting on the left is just starting to turn
yellow while May 1 planting on the right is about 50%
mature pod.
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Potential Inputs for Soybean Production
Table 2. Return of extra inputs over costs compared across different soybean commodity prices.
Treatment

Total Extra Cost*

$8/bu

$10/bu

$12/bu

1 BM

160K, 5/28

Treatment Inputs

$0.00

$638.40

$798.00

$957.60

2 BM

220K, 5/28

$21.43

$629.77

$792.57

$955.37

3 BM

160K, 5/1

$0.00

$656.80

$821.00

$985.20

4 BM

160K, 5/28, Fungicide**

$23.00

$623.40

$785.00

$946.60

5 BM

160K, 5/28, Fertilizer***

$30.80

$614.80

$776.20

$937.60

6 HM

220K, 5/1, Fungicide, Fertilizer

$75.23

$627.97

$803.77

$979.57

7 HM

160K, 5/1, Fungicide, Fertilizer

$53.80

$605.40

$770.20

$935.00

8 HM

220K, 5/28, Fungicide, Fertilizer

$75.23

$593.57

$760.77

$927.97

9 HM

220K, 5/1, Fertilizer

$52.23

$632.57

$803.77

$974.97

10 HM

220K, 5/1, Fungicide

$44.43

$635.57

$805.57

$975.57

*These costs do not account for additional savings farmers can realize when using Bayer PLUS Rewards.
**Fungicide = Delaro® 325 SC Fungicide, ***Fertilizer (lb/acre) = 40 P; 8.75 S; 15.8 N applied via strip-till 4/22/2020.

•

Economic observations for this study (Table 2):
»

Planting a soybean crop earlier doesn’t have traditional input costs such as fertilizer or pesticide
applications. However, depending on the growing season, there may be a cost to the entire operation
associated with moving to an earlier planting because some corn may be planted later than optimum. For
this scenario, there are no associated costs for the May 1 planting date as it is an easy way to potentially
increase soybean yield.

»

The high management treatment in this study had high yields, but also had the highest cost except for the
HM – Early Planting treatment which had similar costs. The HM treatment becomes more profitable as the
value of soybeans increase from $8 to $12/bu.

Key Learnings
•

Moving the planting date from the end of May to the end of April through the first week in May is an easy no cost
input that typically increases soybean yield.

•

When evaluating crop inputs for high management systems, the whole system should be considered. At the
Learning Center, there has been a consistent trend of putting multiple crop inputs together providing increased
yield potential. This was observed this year with the high management treatment. However, determining the value
of each individual input can be difficult. Year to year variations occur but understanding that inputs build on each
other in the system is an important point as farmers build-out their future soybean production plans.

Sources
1

Gothenburg Learning Center. 2017. Interaction of soybean planting date on seeding rate. Field Research Book.

2

Gothenburg Learning Center. 2018. Influence of row width on soybean yield. Field Research Book.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This informational piece is designed to report the results of this demonstration and is not
intended to infer any confirmed trends. Please use this information accordingly.
ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions
may vary. Growers should evaluate data from multiple locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
Bayer, Bayer Cross and Delaro® are registered trademarks of Bayer Group. For additional product information call toll-free 1-866-99-BAYER (1-866-992-2937) or visit our
website at www.BayerCropScience.us. Bayer CropScience LP, 800 North Lindbergh Boulevard, St. Louis, MO 63167. ©2020 Bayer Group. All rights reserved. 3011_R16_20
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Soybean Maturity Group and Seeding Rate
Effects on Yield Under Dryland Conditions

//////////

Trial Objective
•

To help maximize profit potential, soybean products should be selected based on yield potential, disease and
pest resistance, maturity group (MG), product traits, and plant height and standability.

•

The objective of this trial was to determine the effects of soybean maturity group and seeding rate on yield under
dryland conditions.

Research Site Details

•

Location

Soil Type

Previous Crop

Tillage Type

Planting Date

Harvest Date

Potential Yield
(bu/acre)

Planting Rate
(seeds/acre)

Gothenburg, NE

Cozad silt loam

Corn

No tillage

5/14/20

10/14/20

50

40K, 80K, 120K,
160K, 200K

Treatments consisted of two soybean maturity groups (MG) and five seeding rates for a total of 10 treatments
planted under dryland conditions.
— Soybean maturity groups:
—

2.9MG

—

3.6MG

— Seeding rates on 30-inch rows:
—

40,000 seeds/acre

—

80,000 seeds/acre

—

120,000 seeds/acre

—

160,000 seeds/acre

—

200,000 seeds/acre

•

The trial was setup as a randomized complete block and each treatment was replicated three times.

•

Fertility included 50 lb/acre phosphorus, 11 lb/acre sulfur, and 20 lb/acre nitrogen applied using a streamer bar
on April 14, 2020.

•

Weeds were uniformly controlled as needed across the study.

•

Soybean total weight, test weight and moisture data were collected to calculate total yield.
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Soybean Maturity Group and Seeding Rate
Effects on Yield Under Dryland Conditions
Understanding the Results

Figure 1. The 2.9 MG (left) and 3.6 MG (right) maturity groups planted at 120,000 seeds/acre treatments.
•

There was a significant interaction between soybean maturity group and seeding rate for this research with the
major difference occurring at the 40,000 seeds/acre rate (Figure 2).
— The average soybean yields from the 2.9 MG and 3.6 MG treatment plots were similar among all seeding
rates above 120,000 seeds/acre.
— The 3.6 MG soybean product planted at 160,000 seeds/acre produced the overall highest average yield in
this demonstration.
— Plants in plots planted at the 40,000 seeds/acre rate produced the lowest average soybean yields for both
soybean maturity groups.

•

Lower than expected average soybean yields for this demonstration were likely the result of insufficient moisture
on this dryland field. Especially dry conditions persisted from August through mid-September. Late-season soil
water deficits can create stress that hastens physiological maturity (R7), resulting in reduced yield potential.
60.0

50.0

Average Yield (bu/acre)

40.0

30.0

20.0

10.0

0.0
40,000

80,000

120,000

160,000

200,000

Seeding Rate (seeds/acre)
2.9 MG

3.6 MG

Figure 2. Effect of maturity group and seeding rate on average dryland soybean yield in 2020.
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Soybean Maturity Group and Seeding Rate
Effects on Yield Under Dryland Conditions
Key Learnings
•

Soybean maturity group and seeding rate influenced product yield potential in this research.

•

For dryland conditions in the Central Plains, this study would indicate that when planting a mid to late maturity
soybean product a minimum of 120,000 seeds/acre seeding rate should be used to help maximize yield
potential.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This informational piece is designed to report the results of this demonstration and is not
intended to infer any confirmed trends. Please use this information accordingly.
ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions
may vary. Growers should evaluate data from multiple locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
All other trademarks are the property of their respective owners. ©2020 Bayer Group. All rights reserved. 3011_R18_20
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XtendFlex® Soybeans and Roundup Ready
2 Xtend® Soybeans Across Irrigation
Environments

//////////

Trial Objective
•

Product performance across environments is one of the key evaluations made with new product releases.

•

Water drives crop production on the Great Plains and understanding how XtendFlex® soybeans perform under
irrigation compared to Roundup Ready 2 Xtend® soybeans is valuable information to farmers.

Research Site Details
Location

Soil Type

Previous Crop

Tillage Type

Planting Date

Harvest Date

Potential Yield
(bu/acre)

Seeding Rate
(seeds/acre)

Gothenburg, NE

Silt loam

Corn

No tillage

6/5/20

11/4/20

80

160,000

•

Trial design was a randomized complete block with three replications of eight treatments.

•

Two 3.6 maturity group soybean products with similar genetics were used in the trial:
— XtendFlex® soybean product MG3.6XF
— Roundup Ready 2 Xtend® soybean product MG3.6X

•

Soybean plots were planted on June 5, 2020 into plots with a full soil profile in the Rainout Shelter. The Rainout
Shelter prevents precipitation from reaching plots by closing over the plot area during precipitation events.
However, the building is open the rest of the season to allow for normal accumulation of sunlight and heat.

•

Irrigation treatments of 6, 10, 14, and 18 inches were applied through a surface drip irrigation system over an
8-week period (mid-July to mid-September).
— Applications were split equally during that time from 0.75 inches per week in the 6-inch treatments to 2.25
inches per week in the 18-inch treatment.

•

Weeds were controlled as necessary and no other pesticides or fertilizers were applied.

Figure 1. XtendFlex® soybeans and Roundup Ready 2 Xtend® soybeans planted in the Rainout Shelter at
the Bayer Water Utilization Center at Gothenburg, Nebraska. Plots show variation in yellowing because
of moisture stress. The shelter was closed over the plots to demonstrate how it covers the plots during
precipitation events.
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XtendFlex® Soybeans and Roundup Ready 2 Xtend®
Soybeans Across Irrigation Environments

Average Yield (bu/acre)

Understanding the Results

76.0
74.0
72.0
70.0
68.0
66.0
64.0
62.0
60.0
58.0
56.0

75.0

LSD (0.1) = 2.7
73.4

72.9

63.3

6

10
14
Irrigation Rate (inches)

18

Figure 2. Average soybean yield under four different irrigation rates.
•

For this trial, there was no significant interaction between irrigation rate and soybean products.

•

There was no significant difference in average yield between Roundup Ready 2 Xtend® soybeans and XtendFlex®
soybeans.

•

Average yields from 10-, 14-, and 18-inch irrigation rates were all statistically similar, and greater than the average
yield from the 6-inch rate.

Key Learnings
•

The two XtendFlex® soybean products tested in this trail maintained the same yield performance as Roundup
Ready 2 Xtend® soybeans across irrigation rates. This was true for the water stressed environment with a 6-inch
application through fully watered treatments.

•

Farmers should be confident that the yield potential of XtendFlex soybeans would be similar to the yield potential
of Roundup Ready 2 Xtend soybeans of similar genetics when exposed to field conditions with varying amounts
of available soil moisture.
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XtendFlex® Soybeans and Roundup Ready 2 Xtend®
Soybeans Across Irrigation Environments
Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This informational piece is designed to report the results of this demonstration and is not
intended to infer any confirmed trends. Please use this information accordingly.
Bayer is a member of Excellence Through Stewardship® (ETS). Bayer products are commercialized in accordance with ETS Product Launch Stewardship Guidance, and in
compliance with Bayer’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. Commercialized products have been approved for import into
key export markets with functioning regulatory systems. Any crop or material produced from this product can only be exported to, or used, processed or sold in countries where
all necessary regulatory approvals have been granted. It is a violation of national and international law to move material containing biotech traits across boundaries into nations
where import is not permitted. Growers should talk to their grain handler or product purchaser to confirm their buying position for this product. Excellence Through Stewardship®
is a registered trademark of Excellence Through Stewardship.
ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. It is a violation of federal and state law to use any pesticide product other than in accordance with its labeling. NOT
ALL formulations of dicamba or glyphosate are approved for in-crop use with Roundup Ready 2 Xtend® soybeans. NOT ALL formulations of dicamba, glyphosate or glufosinate
are approved for in-crop use with products with XtendFlex® Technology. ONLY USE FORMULATIONS THAT ARE SPECIFICALLY LABELED FOR SUCH USES AND APPROVED FOR
SUCH USE IN THE STATE OF APPLICATION. Contact the U.S. EPA and your state pesticide regulatory agency with any questions about the approval status of dicamba herbicide
products for in-crop use with Roundup Ready 2 Xtend® soybeans or products with XtendFlex® Technology.
Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions may vary. Growers should evaluate data from multiple
locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
Roundup Ready 2 Xtend® soybeans contain genes that confer tolerance to glyphosate and dicamba. Products with XtendFlex® Technology contains genes that confer tolerance
to glyphosate, glufosinate and dicamba. Glyphosate will kill crops that are not tolerant to glyphosate. Dicamba will kill crops that are not tolerant to dicamba. Glufosinate will kill
crops that are not tolerant to glufosinate. Contact your seed brand dealer or refer to the Bayer Technology Use Guide for recommended weed control programs.
Roundup Ready 2 Xtend®, Roundup Ready 2 Yield® and XtendFlex® are registered trademarks of Bayer Group. LibertyLink® and the Water Droplet Design® is a trademark of
BASF Corporation. ©2020 Bayer Group. All rights reserved. 1033_R1_20
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Impact of Seeding Rate on Irrigated
XtendFlex® Soybeans

//////////

Trial Objective
•

XtendFlex® soybeans is a new trait platform available for farmers to plant in the spring of 2021.

•

The objective of this trial was to help answer questions regarding the impact of planting rate on three XtendFlex
soybean products across two planting dates.

Research Site Details
Location

Soil Type

Previous Crop

Tillage Type

Planting Date

Harvest Date

Potential Yield
(bu/acre)

Seeding Rate
(seeds/acre)

Gothenburg, NE

Hord silt loam

Corn

Strip till

5/20/20 and
6/12/20

10/2/20 and
10/9/20

80

40K, 80K, 120K,
160K, 200K,
240K

•

This trial was a split plot design with planting date as the whole plot, seeding rate as the sub plot, and soybean
product as the sub-sub plot.

•

Planting dates:
— May 20, 2020
— June 12, 2020

•

Seeding rates:
— 40,000 seeds/acre
— 80,000 seeds/acre
— 120,000 seeds/acre
— 160,000 seeds/acre
— 200,000 seeds/acre
— 240,000 seeds/acre

•

Soybean products, by maturity group (MG):
— 2.3
— 2.5
— 2.7

•

Trial was sprinkler irrigated.

•

Nutrient application included nitrogen (N), sulfur (S), and phosphorus (P): 27.5 lb N/acre, 15 lb S/acre, and
70 lb P/acre strip-till applied prior to planting.

•

Weeds were controlled as needed and no additional fungicide or insecticides were used.

•

The May 20 planting date was harvested on October 2 and the June 12 planting date was harvested on
October 9. Total weight, test weight, and moisture content were collected to calculate yield per acre.
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Impact of Seeding Rate on Irrigated
XtendFlex® Soybeans
Understanding the Results

85
80

Average Yield (bu/acre)

75
70
65
60
55
50
LSD (0.1) = 1.9
Average of 3 products
and 2 planting dates

40,000

80,000

120,000

160,000

200,000

240,000

Seeding Rate (seeds/acre)

Figure 1. Average yield of three XtendFlex® soybean products planted at two planting dates (May 20 and
June 12) as influenced by seeding rate.

Figure 2. Representation of the planting date, soybean product, and seeding rates in August of 2020.
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Impact of Seeding Rate on Irrigated
XtendFlex® Soybeans
•

There was no significant interaction between seeding rate, soybean product, and planting date.

•

The impact of seeding rate followed the trend of previous research where average soybean yields steadily
increased from 40K to 120K seeds/acre and then leveled off (Figure 1).

•

The 160K seeds/acre rate had the highest average yield with no increase in yield observed with the 200K or
240K seeds/acre rates (Figure 1).

•

The 2.3 MG soybean product had the highest average yield at 75.5 bu/acre while the 2.5 MG and 2.7 MG
products yielded 72.1 and 74.4 bu/acre, respectively with an LSD (0.1) of 1.1.

•

No difference in yield was observed from planting date with each date having an average yield of 74 bu/acre.

Key Learnings
•

At this location, XtendFlex® soybeans planted around 160K seeds/acre helped maximize yield potential.

•

Farmers should work with their local seeds sales team member to help identify the best adapted XtendFlex®
soybean product for their production system.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This informational piece is designed to report the results of this demonstration and is not
intended to infer any confirmed trends. Please use this information accordingly.
Bayer is a member of Excellence Through Stewardship® (ETS). Bayer products are commercialized in accordance with ETS Product Launch Stewardship Guidance, and in
compliance with Bayer’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. Commercialized products have been approved for import into
key export markets with functioning regulatory systems. Any crop or material produced from this product can only be exported to, or used, processed or sold in countries where
all necessary regulatory approvals have been granted. It is a violation of national and international law to move material containing biotech traits across boundaries into nations
where import is not permitted. Growers should talk to their grain handler or product purchaser to confirm their buying position for this product. Excellence Through Stewardship®
is a registered trademark of Excellence Through Stewardship.
ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. It is a violation of federal and state law to use any pesticide product other than in accordance with its labeling.
NOT ALL formulations of dicamba, glyphosate or glufosinate are approved for in-crop use with products with XtendFlex® Technology. ONLY USE FORMULATIONS THAT ARE
SPECIFICALLY LABELED FOR SUCH USES AND APPROVED FOR SUCH USE IN THE STATE OF APPLICATION. Contact the U.S. EPA and your state pesticide regulatory agency with
any questions about the approval status of dicamba herbicide products for in-crop use with Roundup Ready 2 Xtend® soybeans or products with XtendFlex® Technology.
Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions may vary. Growers should evaluate data from multiple
locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
Products with XtendFlex® Technology contains genes that confer tolerance to glyphosate, glufosinate and dicamba. Glyphosate will kill crops that are not tolerant to glyphosate.
Dicamba will kill crops that are not tolerant to dicamba. Glufosinate will kill crops that are not tolerant to glufosinate. Contact your seed brand dealer or refer to the Bayer
Technology Use Guide for recommended weed control programs.
Roundup Ready 2 Yield® and XtendFlex® are registered trademarks of Bayer Group. LibertyLink® and the Water Droplet Design® is a trademark of BASF Corporation. ©2020
Bayer Group. All rights reserved. 3019_R1_20
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Soybean Response to LateSeason Irrigation

//////////

Trial Objective
The objective of this trial was to evaluate the response of soybean to different late-season irrigation treatments.

Research Site Details
Location

Soil Type

Previous Crop

Tillage Type

Planting Date

Harvest Date

Potential Yield
(bu/acre)

Planting Rate
(seeds/acre)

Gothenburg, NE

Hord silt loam

Corn

Strip

5/11/2020

9/28/2020

55

160K

•

This study was designed as a randomized complete block with four replications of five treatments.

•

A 2.9 maturity group soybean product was planted.

•

The plots were maintained under dryland conditions with no supplemental irrigation applied until August 25. A
hand probe was unable to penetrate the soil to evaluate soil moisture at that time as it was extremely dry.

•

Irrigation treatments consisted of the following with three total irrigation applications with each treatment (Table 1).

•

Irrigation was applied using a sub-surface drip irrigation system, and
weeds were controlled as needed. No fungicides or insecticides
were applied.

•

After August 25, only one precipitation event of 0.5 inches occurred
on September 8, 2020.

•

Plots were combine-harvested, and a subsample of seed from each
replication was taken to determine moisture content, test weight,
and total weight. Statistical analysis for Fisher’s LSD was performed.

Table 1. Irrigation treatments and
total water applied.
Total Water Applied
Treatment
(inches)
Dryland

0

0.5-inch/week

1.5

1.0-inch/week

3.0

1.5-inch/week

4.5

2.0-inch/week

6

Understanding the Results
60

LSD (0.1) = 2.6
58

Test Weight (lbs/bu)

56.8

57.2

55.9

56

54

52

51.6

51.7

Dryland

0.5

50
1

1.5

2

Irrigation Treatment (inch/week)

Figure 1. Impact of late-season irrigation treatments on soybean seed
test weight.
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Soybean Response to Late-Season Irrigation
•

Irrigation treatments significantly impacted test weight with seed sampled from plants receiving the dryland and
0.5-inch/week treatments having significantly lower test weights than seed from the 1.0-inch, 1.5-inch, and 2.0inch/week treatments (Figure 1).

•

The smaller soybean seed size can be seen in the dryland and 0.5-inch/week treatments compared to 1.0-inch/
week treatment in Figure 2.

Dryland
3,830 seeds/lb

0.5 inch/week
3,750 seeds/lb

1.0 inch/week
3,430 Seeds/lb

Figure 2. Soybean seed size of seed sampled from plants receiving the dryland, 0.5-inch, and
1.0-inch/week irrigation treatments.

60

LSD (0.1) = 3.1

58

Average Yield (bu/acre)

56.1

55.4

56

55.0

54
52
50

49.4

49.6

Dryland

0.5

48
46
44
1

1.5

2

Irrigation Treatment (inch/week)

Figure 3. Impact of irrigation treatments on average soybean yield.
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Soybean Response to Late-Season Irrigation
•

•

For this trial, irrigation treatments significantly
impacted average soybean yield with plants receiving
the dryland and 0.5-inch/week treatments having
significantly lower average yields (bu/acre) than the
plants receiving the 1.0-inch, 1.5-inch, and 2.0-inch/
week treatments (Figure 3).
°

For this trial, the 0.5-inch/week treatment did
not provide enough water to overcome the
drought stress conditions of experienced by the
soybean plants.

°

Soybean plants during the R5 to R6 growth
stages can use on average 0.2 to 0.25 inches
of water per acre per day.1

Minimal soil moisture was available to the soybean
plants toward the end of August. Plants appeared
drought stressed before the start of the irrigation
treatments on August 25 as seen in Figure 4.

Figure 4. Stressed soybean plants before irrigation
on August 25, 2020.

Key Learnings
•

Based on our observations for this trial, farmers could potentially improve soybean yields by applying late-season
irrigations when it is available.
°

•

Because soybeans use more water later in the growing season, late-season irrigation can be a strategy in
areas where water could be diverted from a short-season corn product if sufficient moisture is available in
the soil profile to fill-out the corn kernels.

Significant soybean yield losses could occur in years where end of season precipitation is limited and the
available moisture in the soil profile is not being actively managed. Warm air temperatures at the end of August
through mid-September can also negatively impact available moisture in the soil.

Source
1

Kranz, W.L. and Specht, J.E. 2012. Irrigating soybean. University of Nebraska-Lincoln Extension. G1367.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This informational piece is designed to report the results of this demonstration and is not intended to infer any
confirmed trends. Please use this information accordingly.
ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions may vary. Growers should
evaluate data from multiple locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
©2020 Bayer Group. All rights reserved. 6017_R1_20
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Wheat Systems Research

//////////

Trial Objective
•

Wheat products, seed treatments, and fungicides are common agronomic factors that can promote plant health
and grain yield.

•

The objectives of this trial were to:
— Determine interactions between agronomic factors.
— Find the combination of factors that maximized wheat grain yield.

Research Site Details

•

Location

Soil Type

Previous Crop

Tillage Type

Planting Date

Harvest Date

Potential Yield
(bu/acre)

Planting Rate
(seeds/acre)

Gothenburg, NE

Hord silt loam

Corn

Conventional

9/28/19

7/13/20

80

1M

A study was initiated to evaluate the impact on wheat yield from the following agronomic factors:
— Three WestBred® wheat products
—

WB-GRAINFIELD

—

WB4418

—

WB4792

— Two seed treatments
—

Untreated

—

Raxil® PRO Shield Seed Treatment (5 fl oz/100 lbs seed)

— Two fungicide treatments.
—

No Fungicide

—

Prosaro® Fungicide (8 fl oz/acre)

•

Trial setup included a randomized complete block study with four replications.

•

Wheat was sprinkler-irrigated with weeds controlled uniformly throughout the field.

•

Nitrogen (90 lb/acre), phosphorus (40 lb/acre), and sulfur (20 lb/acre) were applied with 360 Y-DROP® applicators
on 4/1/20.

•

Fungicide treatments were applied 6/20/20.

•

Wheat products were combine-harvested, and a subsample of each replication was taken to determine moisture
percent, test weight, and total weight.
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Wheat Systems Research

Figure 1. Average grain yield by wheat product, seed treatment, and fungicide treatment combination.

Figure 2. Average test weight by fungicide treatment.
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Wheat Systems Research
Understanding the Results
•

For this study, there was a significant interaction between wheat product, seed treatment, and fungicide
treatment for yield (Figure 1).
— Average yield in this study was increased for treatments that included fungicide application.
— The WestBred® WB4418 product had higher average yields across all treatments in the study, except WBGRAINFIELD with fungicide application.
— The overall highest average yield combination for this study was WestBred® WB4418 with a seed treatment
and a fungicide application.

•

Average test weight for all wheat products were greater when fungicide was applied compared to no fungicide
application (Figure 2).

Key Learnings
•

In this study, fungicide application to wheat had a positive effect on yield and test weight.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This informational piece is designed to report the results of this demonstration and is not
intended to infer any confirmed trends. Please use this information accordingly.
ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions
may vary. Growers should evaluate data from multiple locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
Not all products are registered in all states and may be subject to use restrictions. The distribution, sale, or use of an unregistered pesticide is a violation of federal and/or state
law and is strictly prohibited. Check with your local dealer or representative for the product registration status in your state. Prosaro®, Raxil® and WestBred® are registered
trademarks of Bayer Group. All other trademarks are the property of their respective owners. For additional product information call toll-free 1-866-99-BAYER (1-866-9922937) or visit our website at www.BayerCropScience.us. Bayer CropScience LP, 800 North Lindbergh Boulevard, St. Louis, MO 63167. ©2020 Bayer Group. All rights reserved.
1031_R1
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Irrigated and Dryland Wheat Yields

/////////////

Trial Objective
•

Understanding how wheat products respond to irrigated and dryland growing conditions can help farmers select
the right product for their production system.

•

The objective of this trial was to compare the yield response of seven wheat products in irrigated and dryland
production systems.

Research Site Details
Location
Gothenburg, NE

Soil Type
Hord silt loam

Previous Crop
Soybeans

Tillage Type
Strip Tillage

Planting Date
11/09/19

Harvest Date
7/28/20

Potential Yield
(bu/acre)
80

Planting Rate
(seeds/acre)
1M

•

Seven WestBred® wheat products, WB-GRAINFIELD, WB4269, WB4303, WB4418, WB4595, WB4699, and
WB4792, were evaluated under irrigated and dryland systems at the Bayer Learning Center at Gothenburg.

•

This study was set up in a randomized complete block design with four replications under the irrigated system
and three replications under the dryland system. Irrigated plots measured 40 ft wide by 220 ft long, and dryland
plots measured 40 ft wide by 300 ft long.

•

Wheat was sprinkler-irrigated using a linear with drop nozzles. Total irrigation was 2 inches, total rainfall was 10.6
inches. Weeds were controlled as needed and no fungicides or insecticides were applied to this study.

•

All treatments included 90 lb/acre nitrogen, 40 lb/acre phosphorus, and 20 lb/acre sulfur applied with 360
Y-DROP® applicators on 04/01/20.

•

Wheat products were combine-harvested, and a subsample of each replication was taken to determine moisture
percent, test weight, and total weight. Statistical analysis for Fisher’s LSD was performed using R version 4.0.2.
Irrigated

Dryland

90

Average Yield (bu/acre)

80
70
60
50
40
30
20
10
0
WB-GRAINFIELD

WB4269

WB4303

WB4418

WestBred®

WB4595

WB4699

WB4792

Wheat Product

Figure 1. Wheat product yields under irrigated and dryland conditions. Irrigated LSD (0.1) = 4.4;
Dryland LSD (0.1) = 8.6.
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Irrigated and Dryland Wheat Yields
Understanding the Results
•

The WB4269 and WB4699 products produced significantly greater grain yields in the irrigated scenario
compared to other products.

•

The dryland yield data was more variable across replications and more studies should be performed to accurately
characterize wheat product yield response to dryland conditions. WB4699 and WB4269 had significantly greater
yields than WB4418 in the dryland scenario.

Key Learnings
•

In this study, WB4269 and W4699 had a positive response to irrigation and experienced a greater than 6 bushel
increase in average yield compared to the dryland system.

•

Farmers should consult with their local seed sales team to determine which product would perform the best
under their specific management system.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This informational piece is designed to report the results of this demonstration and is not
intended to infer any confirmed trends. Please use this information accordingly.
ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions
may vary. Growers should evaluate data from multiple locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
©2020 Bayer Group. All rights reserved. 1029_R1
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Agronomy Spotlight

///////////////////

Determining Corn Growth Stages
Corn has two distinct phases of growth: vegetative and reproductive.

Vegetative Growth Stages in Corn
Vegetative stages are identified by the number of collars present on the plant. The leaf collar method is
generally used for staging vegetative (V) development of corn. When corn seedlings emerge from the soil and
no leaf collars have formed, plants are in the VE stage. When the plant has one visible leaf collar, it is in the
V1 stage. The leaf collar is a light-colored band located at the base of an exposed leaf blade, near the spot
where the leaf blade meets the stem of the plant. Leaves within the whorl, not fully expanded and with no
visible leaf collar, are not included in the staging. For example, a plant with three collars would be called a V3
plant; however, there may be five to six leaves showing on the plant (Figure 1). Corn plants generally develop
up to the V18 stage before reaching maximum height at tassel emergence (VT) and transitioning into the
reproductive (R) stages of growth.
Beginning at about V6, the lowest leaves may fall from the plant and dissection of the lower stalk may be
necessary to accurately stage the plant. To stage older plants, dig up the plant and split the stalk down into
the root ball. Find the triangular “woody” base of the stalk and locate the first internode above the base. The
woody, horizontal node is the point of attachment for the fifth leaf or collar. For example, if you can count five
visible leaf collars above this point, the corn plant is in the V10 growth stage.

Figure 1. Corn growth stages from emergence to maturity.
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Determining Corn Growth Stages
VE

Can occur 4 to 5 days after planting under ideal conditions, but up to 2 weeks or longer under
cool or dry conditions.

V1-V5

At V1, round-tipped leaf on first collar appears, nodal roots elongate. By V2, plant is 2 to 4
inches tall and relies on the energy in the seed. V3 begins 2 to 4 weeks after VE, and plant
switches from kernel reserves to photosynthesis and nodal roots begin to take over. Around V4,
broadleaf weeds should be controlled to avoid loss. By V5, the number of potential leaf and ear
shoots are determined. Plant is 8 to 12 inches tall and growing point remains below soil surface.

V6-V8

Beginning 4 to 6 weeks after VE, the growing point grows above the soil surface, increasing
susceptibility to hail, frost or wind damage. The nodal root system is dominant. At V7, rapid
growth phase and stem elongation begin. Number of kernel rows is determined and potential
kernels per row begins and continues through V15/16. By V8, the plant reaches 24 inches tall.

V9-V11

Around 6 to 8 weeks after VE, corn begins steady and rapid period of growth and dry matter
accumulation. At V9, tassel is developing rapidly, but is not yet visible. New leaves appear every
2 to 3 days and ear shoots are developing

V12-Vnth

By V12, the plant is about 4 feet tall or more. Nutrients and water are in high demand to meet
growth needs. All leaves are full size and roughly half are exposed to sunlight. Brace roots
are developing and the potential number of kernels per ear and size of the ear are still being
determined. Insect and hail injury can reduce the number of kernels that develop. The plant is
about two weeks away from silking at V15. The tassel is near full size, but not visible. Moisture
and nutrient deficiencies at this time can reduce the number of potential kernels per row
resulting in shorter ears and lower yield potential.

VT

Beginning around 9 to 10 weeks after emergence, corn enters a critical period where successful
pollination is required to convert potential kernels into viable, developing kernels. The plant has
reached full size. Tassels are fully visible, and silks will emerge in 2 to 3 days. Pollen shed begins
and continues for 1 to 2 weeks. Hail can be very damaging at this stage.

Reproductive Growth Stages in Corn
Corn plants enter reproductive growth after completing tassel emergence. Reproductive growth stages are
determined by kernel development and not plant collars.

Figure 2. Corn kernel fill
during reproductive stages.
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Determining Corn Growth Stages
Corn Growth Stages
R1 Silking

Silking is one of the most critical stages in determining yield potential. For an individual
plant it is when the silks are visible. For a field to be in the R1 stage, the average
silking date is used. The average silking date is when 50% of the plants have started
to silk. Pollination begins at the base and proceeds toward the tip. Potassium uptake
is complete, and nitrogen and phosphorus uptake is occurring rapidly. Physiological
maturity can be estimated by adding 50 to 55 days to the silking date.

R2 Blister

About 12 days after silking, silks darken and dry out. Kernels are white and form a small
blister containing clear fluid. Each kernel develops an embryo. Kernels contain 85%
moisture. Stress (especially drought) at this stage can reduce yield potential by causing
kernel abortion.

R3 Milk

About 20 days after silking, kernels are yellow and clear fluid turns milky white as starch
accumulates. Kernels contain 80% moisture. The effects of stress are not as severe after
this stage, but can still result in shallow kernels, stalk cannibalization, or lodging.

R4 Dough

About 26 days after silking, the starchy liquid inside the kernels has a dough-like
consistency. Kernels contain about 70% moisture, begin to dent at the top, and have
accumulated close to 50% of their maximum dry weight. Stress can produce unfilled or
shallow kernels and “chaffy” ears.

R5 Dent

About 38 days after silking, nearly all kernels are dented and contain about 55%
moisture. Cob has distinct color: white, pink or red. Silage harvest begins sometime
during this stage, depending on desired whole plant moisture.

R6 Black Layer

About 60 days after silking, physiological maturity is reached, and kernels have attained
maximum dry weight at 30 to 35% moisture. Total yield is determined, and frost has no
impact on yield.

Figure 3. Kernel at black
layer, note the darkened tip
indicating that full kernel
maturity has been reached.
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Determining Corn Growth Stages
Estimating Corn Growth Stage with Growing Degree Days 1,2
Corn growth stages can be estimated using corn growing degree days (GDD) accumulated daily from the
date of planting. Corn GDD are calculated by taking the maximum daily temperature plus the minimum daily
temperature to determine the average temperature in a 24-hour period. The average temperature is subtracted
from the base temperature of 50°F to obtain the corn GDD for the 24-hour period. Corn development slows
drastically when the temperature is above 86°F, so when the high temperature exceeds 86°F, it is used as the
default high temperature for the day.

]

GDD =

(Max Temp + Min Temp)
2

]

- Base Temp

Figure 3. Formula to calculate growing degree days (GDD).
Corn generally requires about 82 to 85 GDD from to complete a leaf collar emergence, up to growth stage
V10, later vegetative stages only require about 50 GDD for collar emergence. It usually takes 115 to 120
GDD for corn to emerge after planting. Therefore, if a field has accumulated 380 GDD from date of planting,
subtracting 115 GDD from 380 GDD equals 265 GDD, so the growth stage estimate for the field would be
early V3.
While corn GDD can be used to estimate growth stage, keep in mind that stress factors (especially drought)
can influence growth and relying on degree days may not provide an accurate estimation of growth stage.
A corn GDD tool is available at High Plains Research Climate Center, https://hprcc.unl.edu/agroclimate/gdd.
php, that can help track GDD and estimate corn maturity based on historical temperature data.

Sources
1

Nielsen, R.L. 2019. Predict leaf stage development in corn using thermal time. Purdue University Extension. https://www.agry.purdue.edu/ext/corn/news/timeless/VStagePrediction.html.

2

Nielsen, R.L. 2020. Heat unit concepts related to corn development. Purdue University Extension. https://www.agry.purdue.edu/ext/corn/news/timeless/HeatUnits.html.

Web sources verified 9/24/20.

Legal Information
Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions may vary. Growers should evaluate data from multiple locations and years whenever possible and should consider the
impacts of these conditions on the grower’s fields.
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Corn Diseases Calendar
Scouting for Corn Diseases
Early Season
Emergence to knee-high

Mid Season
Knee-high to tasseling

Late Season
Tasseling to maturity

Seedling Blights
Anthracnose Leaf Blight, Bacterial Wilt and Bacterial Leaf Blight (Stewart’s Wilt, Stewart’s Disease),
Goss’s Wilt, Physoderma Brown Spot, Common Smut, High Plains Virus
Northern Leaf Blight, Southern Leaf Blight, Common Rust, Southern Rust, Crazy
Top, Sorghum Downy Mildew, Anthracnose Top Dieback & Stalk Rot, Bacterial
Stalk Rot, Pythium Stalk Rot, Maize Chlorotic Dwarf Virus,
Maize Dwarf Mosaic Virus, Corn Lethal Necrosis
All Ear & Kernel Rots
Gray Leaf Spot, Head Smut, Charcoal Rot,
Diplodia Stalk Rot, Fusarium Stalk Rot,
Gibberella Stalk Rot, Red Root Rot]
Leaf Diseases

Anthracnose Leaf Blight

Stewart’s Bacterial Leaf Blight

Gray Leaf Spot

Northern Corn Leaf Blight

Physoderma Brown Spot

Eyespot

Southern Corn Leaf Blight

Goss’s Wilt

Common Rust

Southern Rust (front and back surface)

Tar Spot
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Ear Rots

Diplodia Ear Rot

Fusarium Ear Rot

Gibberella Ear Rot

Aspergillus Ear Rot

Smut/Virus /Fungal Systemic Diseases

Stalk & Root Rots

Common Corn Smut

High Plains Virus

Anthracnose Stalk Rot

Charcoal Rot

Corn Lethal Necrosis

Maize Chlorotic Dwarf Virus

Gibberella Stalk Rot

Red Root Rot

Diplodia Stalk Rot

Maize Dwarf Mosaic Virus

Fusarium Stalk Rot

Crazy Top

ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. DEKALB and Design® is a registered trademark of Bayer Group. ©Bayer Group. 1010_G1
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Assessing Corn Yield Potential
Estimating corn yield potential can be helpful with harvest planning and different methods can be used to estimate yield
potential at separate times during the growing season. Crop uniformity has a large influence on the accuracy of any
estimation method. Samples should be taken randomly throughout a field to provide the best yield estimate. One sample
for every 10 to 15 acres should be enough unless conditions are variable. More samples should be taken in a nonuniform
field to improve the accuracy of the estimate.
The corn yield component method and the corn ear weight method are two ways to estimate corn yield potential prior to
harvest. Each method can produce yield estimates that are within 20 bu/acre of actual yield.1

Corn Yield Component Method
This widely-used method can be used as early as the
milk growth stage (R3).2 Estimating the yield prior to R3
is risky because stresses can affect kernel development
and cause kernel abortion.3 This method is based on the
assumption that grain yield can be estimated using the
number of ears per acre, number of kernel rows per ear,
number of kernels per row, and kernel weight. The first
three components can be measured from field samples,
but kernel weight is unknown until physiological maturity
(black layer) and must be represented by a calculated
factor. The average value for kernel weight (90) is derived
using 85,000 kernels per 56-pound bushel (Table 1).4
Some agronomists think that a kernel weight of 80 to
85 is a more appropriate factor for current use because
kernel size has increased since this formula was first
developed many years ago.3

Step 1. At each sample site, measure 1/1000th of an acre
(Table 2). Do not sample abnormal ears, nubbins,
or aborted kernels, and avoid dropped ears or
ears on severely-lodged plants. Count kernels
where there are complete rings of kernels around
the cob, and avoid counting kernels on the
extreme ends of the ear (Figure 1).1
Step 2. Count the number of kernel rows per ear on every
fifth ear and determine the average.
Step 3. On the same fifth ears, count the number kernels
per row and determine the average.
Step 4. Determine an estimate of yield potential per acre
at each sample site by multiplying the number
of ears by the average number of rows and the
average number of kernels and dividing by 90 or
the factor that best represents growing conditions
(Table 1).
Yield (bu/acre) =
(ear #) × (average row #) × (average kernel #)/90
Step 5. Repeat this procedure at a representative number
of sample sites in the field. Calculate the average
yield potential of all the sites to get an estimate of
the yield potential of the entire field.
Table 1. Kernel number per bushel based on
growing conditions during grain filling.3

Figure 1. Example of normal ear and kernels to be
counted.

Growing conditions

Factor

Range in kernel
number/bushel

Excellent

75-80

75,000-80,000

Average

85-90

85,000-90,000

Poor

90-105

95,000-105,000
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Assessing Corn Yield Potential
Example: Harvestable ear count is 30. The average
number of kernels per ear from every fifth ear is 511.
Growing conditions were average (85). The estimated
yield potential for that site would be 30 multiplied by 511
and divided by 85, or a 180 bu/acre estimate of yield
potential.
Poor conditions during grain fill can cause lower kernel
weights, resulting in an underestimation of yield potential
with the yield component method. Conversely, it can
overestimate yield potential if kernel weight is higher than
normal, during superior growing conditions.3
Kernel size and weight can vary by corn product and
environmental conditions, which can compromise the
accuracy of the estimate.

Step 2. Calculate the average yield potential at each site:
a. Multiply the number of ears by the average
ear weight.
b. Multiply average grain moisture by
the factor 1.411.
c. Add 46.2 to the average grain moisture and
multiply by 1.411 (b).
d. Divide result from (a) by the result from (c).
e. Multiply result from (d) by 1,000.
Example: The number of harvestable ears is 24.
Average ear weight of every fifth ear is 0.5 lb.
The average grain moisture is 30%.

Corn Ear Weight Method
This method should only be used after corn has
reached physiological maturity or black layer (R6). This
method may be more accurate than the corn yield
component method because it is based on actual kernel
weight. However, it does account for average shell out
percentage.3
Step 1. Sample several representative sites in a field.
Count the number of harvestable ears in
1/1000th of an acre at each site (Table 2)
at several random sites throughout the field.
At each site:
a. Weigh every fifth ear and calculate the average
ear weight per site.
b. Hand shell kernels from those ears.
c. Determine the average grain moisture with a
moisture tester.
Table 2. Measurements to calculate number of
plants in 1/1000th acre based on row width.2
Row Width (inches)

Row Length for 1/1000th acre

20

26’2”

22

23’9”

30

17’5”

36

14’6”

38

13’9”

The estimated yield potential is
[(24 × 0.5)/ (1.411 × 30) + 46.2)] x 1,000
= 135 bu/acre.2,5
There are several other methods to estimate corn
yield potential that are less widely used than the yield
component and ear weight methods.2

Sources
Nafziger, E. D. 2002. Illinois agronomy handbook, 24th edition. Chapter 2. University of Illinois Printing Services.
Urbana, IL. 23-25. http://extension.cropsciences.illinois.edu/.
1

Lauer, J. L. 2002. Methods for calculating corn yield. Agronomy Advice. Corn Agronomy. University of Wisconsin.
http://corn.agronomy.wisc.edu/.
2

Thomison, P. 2015. Estimating corn yields. C. O. R. N. Newsletter. Agronomic Crops Network. Ohio State University Extension. https://agcrops.osu.edu/.
3

Nielsen, R. L. 2018. Effects of stress during grain filling in corn. Corny News Network, Purdue University.
https://www.agry.purdue.edu/.
4

Birkey, N. 2009. Estimating grain yields in corn. Michigan State University Extension. https://www.canr.msu.
edu/news/.
5

Web sites verified 6/24/2020
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Soybean Growth and Development
Soybean growth stages begin with the emergence of cotyledons from the soil surface (VE). When the unifoliate
leaves unfold, the plant has reached the VC stage. When the first trifoliate leaves are fully expanded, numbers are
used to signify each vegetative (V) and reproductive (R) stage of growth. When the plant begins to set flowers,
the growth stages become reproductive and the plant progresses through pod development, seed development,
and plant maturity. Vegetative growth stages begin to overlap reproductive stages at about R1. A new growth
stage is established when 50% or more of the plants meet the requirements of the growth stage.

Determining Growth Stages in Soybeans

Figure 1. Soybeans are largely either indeterminate or determinate in growth habit. For indeterminate
products, vegetative growth continues after flowering, and the rate of development is directly related
to temperature. Determinate products generally complete vertical growth by the time flowering is
completed.

Figure 2. Reproductive growth stages. With growing conditions in the Corn
Belt, up to 75 percent of soybean flowers abort and never contribute to
yield.2
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Soybean Growth and Development
Emergence (VE) Through First Trifoliate (V1)
After absorbing adequate moisture and depending
on temperature, product, and planting depth, the
primary root or radical emerges from a soybean seed
and pulls the cotyledons with it to the soil surface
(VE). Cotyledons supply the plant’s nutrient needs for
7 to 10 days after emergence. Loss of one cotyledon
during this time has a limited effect on plant growth;
however, loss of both cotyledons at or soon after VE
may reduce yield potential 5 to 10%.1,2 Soon after the
cotyledons are fully exposed, unifoliate leaves emerge
at the second node and begin creating energy
through photosynthesis (the VC stage). Development
and full extension of the first trifoliate leaflets (node
3) establishes the V1 stage of growth, and with each
fully developed trifoliate on the main stem, another V
stage is established.

Second Trifoliate (V2)
During the V2 stage, the second trifoliate leaf is
established, and root nodules begin to develop.
Nitrogen (N) fixation by the plant begins to occur
when plants reach 6 to 8 inches in height. As plants
switch from soil-available N to fixed N, the plants
may become yellowish. Lateral roots are developing
rapidly in the top 6 inches of soil.

Third to Fifth Trifoliate (V3 to V5)
Axillary buds develop into flower clusters (racemes)
in the top of the stem. Determinate varieties stop
producing nodes on the main stem soon after the
onset of flowering.3 For indeterminate varieties, the
total number of nodes the plant can produce on the
main stem is established at V5. Axillary buds that
develop on an indeterminate soybean plant can help
plants recover from damage. This is typically the time
that iron chlorosis deficiency symptoms become
visible in impacted fields.

Sixth Trifoliate (V6)
Plants develop new growth stages about every 3
days, depending on environmental conditions. At this

stage, lateral roots should overlap in 30-inch rows or
less. A 50% loss of leaves at this stage may reduce
yield potential by about 3%.2

Beginning Bloom (R1)
Flowering begins on the third to sixth node, continues
up and down the main stem, and eventually moves to
the branches. Nodes on the main stem usually have
at least one flower. Vertical roots as well as secondary
roots and root hairs continue to grow rapidly until R4
or R5.

Full Bloom (R2)
An open flower develops at one of the top two nodes
of the main stem. The plant has accumulated about
25% of its total dry weight and nutrients and about
50% of its mature height.2 Nitrogen fixation by root
nodules is increasing rapidly. Loss of up to 50% of
plant leaves from hail, insects, or disease at this stage
may reduce yield potential by 6%.2

Beginning Pod (R3)
A pod on at least one of the upper-most four nodes
is 3/16-inch long or longer. Heat or moisture stress at
this stage can reduce pod numbers, seed number
per pod, or seed size, which may reduce yield
potential. The ability for soybean plants to recover
from temporary stress decreases from R1 to R5.5.
Favorable growing conditions during this period may
result in greater pod number and increased yield
potential.

Full Pod (R4)
Pods are growing rapidly, and seeds are developing.
At least one ¾-inch long pod has developed on
at least one of the four upper-most nodes. Stress
during this period (and through R6) can cause more
reduction in yield potential than at any other growth
stage. Timely rainfall or irrigation may help reduce the
potential for yield loss.
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Soybean Growth and Development
Beginning Seed (R5)
At least one 1/8-inch long seed is present in a pod
at one of the four upper-most nodes. About half of
the nutrients required for seed filling come from the
plant’s vegetative parts and about half from N fixation
and nutrient uptake by the roots. Nitrogen fixation
peaks. Stress at this stage can reduce pod numbers,
the number of seeds per pod, seed size, and yield
potential. Plants attain maximum height, node
number, and leaf area at this stage.

Full Seed (R6)
This “green bean” stage marks the beginning of the
full seed stage. At least one of the four upper-most
nodes should have a pod with a green seed filling the
pod cavity. Total pod weight peaks and leaves begin
to yellow.

Beginning Maturity (R7)
At least one normal pod on the main stem reaches
its brown or tan mature color. Seed dry matter begins
to peak. Seeds and pods begin to lose green color.

Plants are safe from a killing frost. Yield potential may
be reduced if pods are knocked from plants or seeds
are shattered from pods.

Full Maturity (R8)
When at least 95% of the pods on a plant have
reached their mature color, the plant is fully mature.
Typically, 5 to 10 days of good drying weather after
the R8 stage has been reached are needed to obtain
a harvest seed moisture content of less than 15%.

Sources
Rees, J., Specht, J., Elmore, R., Nygren, A., and Mueller, N. 2019. Considerations after crusted soybean. University
of Nebraska-Lincoln.
1

2015. Soybean growth and development. University of Wisconsin-Madison. http://corn.agronomy.wisc.edu/Crops/
Soybean/L004.aspx
2

Purcell, L.C., Montserrat, S., and Ashlock, L. 2014. Soybean growth and development. Arkansas Soybean Production Handbook, Chapter 2.
3

Kandel, H. and Endres, G. 2019. Soybean production field guide for North Dakota. North Dakota State University.
A1172.
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Soybean Diseases Calendar
Stage I
Seedling

Stage II
Vegetative

Stage III
Reproductive

Fusarium Seedling Blight, Pythium
Seed Decay/Damping Off
Bacterial Blight, Bean Pod Mottle Virus, Soybean Mosaic Virus
Phytophthora Root and Stem Rot, Rhizoctonia Root Rot
Bacterial Pustule, Downy Mildew, Soybean Vein Necrosis Virus, Target
Spot
Aerial Blight, Asian Soybean Rust,
Cercospora Leaf Blight, Frogeye
Leaf Spot, Septoria Brown Spot
Anthracnose, Brown Stem Rot,
Charcoal Rot, Sclerotinia Stem Rot
(White Mold), Stem Canker, Sudden
Death Syndrome
Bleeding Hilum, Bud Blight
(via Tobacco Ringspot Virus),
Phomopsis Seed Decay, Pod and
Stem Blight, Purple Seed Stain (via
Cercospora)
Seedling

Foliar

Root and Stem

Pod and Seed Diseases

Seedling Diseases

Fusarium Seedling Blight
(Stage I)

Pythium Seed Decay/ Damping Off (Stage I)

Photo courtesy of Darin Mueller, Iowa State University,
Bugwood.org.
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Soybean Diseases Calendar
Foliar Diseases

Bacterial Pustule
(Stages II, III)

Bacterial Blight
(Stages I, II, III)

Bean Pod Mottle Virus
(Stages I, II, III)

Downy Mildew
(Stages II, III)

Soybean Vein Necrosis
Target Spot (Stages II, III)
Virus (SVNV) (Stages II, III)

Aerial Blight (Stage III)

Asian Soybean Rust
(Stage III)

Cercospora Leaf Blight
(Stage III)

Septoria Brown Spot
(Stage III)

Photo courtesy of Edward Sikora, Auburn University,
Bugwood.org

Soybean Mosaic Virus
(Stages I, II, III)

Photo courtesy of Daren Mueller, Iowa State University,
Bugwood.org

Frogeye Leaf Spot
(Stage III)

Photo courtesy of Daren Mueller, Iowa State University,
Bugwood.org.

Photo courtesy of Dr. Padgett, Mississippi State
University

Pod and Seed Diseases

Bud Blight (via Tobacco
Ringspot Virus) (Stage III)

Phomopsis Seed Decay
(Stage III)

Photo courtesy of Daren Mueller, Iowa State University,
Bugwood.org.

Purple Seed Stain (via
Cercospora) (Stage III)

Picture courtesy of Adam Sisson, Iowa State University.
Bugwood.org.
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Root and Stem Diseases

Phytophthora Root and Stem Rot
(Stages I, II, III)

Brown Stem Rot
(Stage III)

Charcoal Rot
(Stage III).

Rhizoctonia Root Rot (Stages I, II, III)
Photo on left courtesy of Daren Mueller, Iowa State University, Bugwood.org.

Sudden Death Syndrome
(Stage III)

Anthracnose
(Stage III)

Photo courtesy of Daren Mueller, Iowa State
University, Bugwood.org.

Stem Canker
(Stage III)

Sclerotinia Stem Rot (Stage III)

Photos courtesy of Daren Mueller, Iowa State University, Bugwood.org.
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