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Since issuing last year’s field research summary, a lot has happened in US crop 
production and within our Bayer Crop Science team as well.  

Our industry is quite used to changing weather patterns, but the last twelve months 
have been remarkable, to say the least. No matter the challenges we face raising 
crops, a couple things remain the same - every year is different, and each field 
needs to be managed to get the most out of it no matter the conditions.  

At Bayer Crop Science we are committed to doing field research across a wide 
range of environments that aims to deliver local recommendations to farmers in the 
form of “Tailored Solutions,” and we’re excited about the opportunity our broad 
portfolio of products and services has to offer.



Our integrated focus on seed genetics, weed management, insect control, disease 
management, seed protection and digital analytics combines modern science 
from Bayer with farmers’ ingenuity to sustainably manage resources, improve 
productivity and increase farm profitability.

The Bayer Market Development Team of more than 200 agronomists and technical 
representatives continues to look for innovative ways to conduct our field research 
to address the agronomy challenges our farmer face. In this Field Research Book, 
you will find more than 100 research reports  conducted in regions throughout the 
United States by our team members.

Driving smarter decisions and greater innovation for each field is at the core 
of Tailored Solutions. We hope you will find this research summary a valuable 
resource as you plan and prepare for the 2020 cropping season.

John Chambers
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Trial Objective
• The application of a fungicide can protect corn plants from foliar diseases and increase overall plant health, which 

can lead to increased grain yield.

• Yield increases observed from the application of fungicide greatly depend on corn product selection, as individual 
products respond differently to a fungicide application. While fungicide is often used as a high-yield management 
strategy, it can also be used to protect the yield of corn products with poor plant and stalk health ratings.

• The objective of this trial was to evaluate the impact that a fungicide application has on corn yield and late-season 
plant health.

Research Site Details

• 10 Kruger™ Seeds corn products were broken out into two different sets based on relative maturity, with the 
northern set located at Marble Rock, Storm Lake, and Huxley, and the southern set located at Atlantic, Victor, and 
Huxley.

• Plots were planted as strip trials at four locations, with Huxley arranged as a small-plot trial.

• The trial was replicated by location.

• Stay-green and disease ratings were collected during the growing season. Stalk strength and intactness were 
collected at harvest.

• Each site was sprayed with Delaro™ 325 SC fungicide (12 oz/acre) with a ground sprayer at brown silk.

Effect of Fungicide on Yield and Plant 
Health

Location          Soil Type         
Previous 

Crop 
Tillage Type Planting Date Harvest Date 

Fungicide 
Application Date 

Seeding Rate 
(seeds/acre)

Atlantic, IA 
(southern set)

Silty clay 
loam

Soybean Conventional 4/27/2018 10/31/2018 7/21/2018 35K

Huxley, IA
(both northern and 
southern sets)

Clay loam Soybean Strip tillage 5/9/2018 10/17/2018 7/17/2018 34K

Marble Rock, IA 
(northern set)

Loam Soybean Strip tillage 5/18/2018 10/24/2018 7/30/2018 36K

Storm Lake, IA 
(northern set)

Silty clay 
loam

Soybean Fall vertical 5/8/2018 10/26/2018 7/24/2018 39K

Victor, IA 
(southern set)

Silty clay 
loam

Soybean Conventional 4/30/2018 10/27/2018 7/18/2018 35K
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Effect of Fungicide on Yield and Plant Health

Table 1. Kruger™ Seeds brand blends used in the trial with their associated ratings for stalk strength, 
harvest appearance, and drydown. Ratings shown are general product ratings from the 2019 seed guide.

Figure 1. Yields of Kruger™ Seeds brand blends with and without fungicide.

Kruger™ Seeds Brand Blends Stalk Strength Harvest Appearance Drydown

KR-4802D 2 3 4

KR-4204D 3 3 3

KR-4704D 4 4 3

KR-4706 2 4 3

KR-4608D 2 4 4

KR-4111 3 4 4

KR-4511D 3 3 4

KR-4313 2 3 3

KR-4814 3 3 4
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Effect of Fungicide on Yield and Plant Health

• Across all corn products, spraying a fungicide offered a 17 bu/acre advantage vs. the unsprayed treatment. For this 
study, a 6.8 bu/acre response was considered a profitable response ($24/acre cost for fungicide application with 
$3.50 corn). 

• Fungicide use also increased plant health, as the average stay-green and intactness ratings improved from 5 to 3 
and 6 to 2, respectively, for the sprayed products compared to the unsprayed products (data not shown).  

• Fungicide application had a minimal effect on grain moisture, with a 0.6% difference in moisture between the 
sprayed and unsprayed treatments.

 

What Does This Mean for Your Farm?
• The 2018 growing season saw a range of moisture and temperature extremes occur across the state of Iowa. 

Generally, the research sites saw a wet June, a dry July, and a very wet late summer/harvest season. This led to 
high levels of stalk and plant health issues due to excess moisture, disease, and lack of nitrogen. 

• Such conditions may explain why a fungicide application was profitable across nearly all corn products tested in 
2018. While fungicides do not cure plant diseases, a timely application can prevent foliar diseases from infecting 
the upper canopy.

• The results of this study suggest that a healthier upper canopy leads to increased photosynthetic activity later in the 
growing season, which resulted in increased yield in corn products sprayed with fungicide. While plant health was 
notably improved by fungicide use, we did not observe dramatic differences in stalk health between sprayed and 
unsprayed corn products.

• Going forward, this trial will be repeated in 2019, with more focus placed on potential stalk health benefits derived 
from applying fungicide.

Unsprayed UnsprayedSprayed Sprayed

Figure 2. Pictures of KR-4111 brand blend taken on 9/11 (2 images on left) and at harvest on 10/30 (2 
images on right) at Atlantic, IA.
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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.

Monsanto Company is a member of Excellence Through Stewardship® (ETS). Monsanto products are commercialized in accordance with ETS Product Launch Stewardship 
Guidance, and in compliance with Monsanto’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. This product has 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.

B.t. products may not yet be registered in all states. Check with your seed brand representative for the registration status in your state.

SmartStax® multi-event technology developed by Monsanto Company and Dow AgroSciences.

IMPORTANT IRM INFORMATION: RIB Complete® corn blend products do not require the planting of a structured refuge except in the Cotton-Growing Area where corn earworm is 
a significant pest. SmartStax® RIB Complete® corn blend is not allowed to be sold for planting in the Cotton-Growing Area. See the IRM/Grower Guide for additional information. 
Always read and follow IRM requirements.

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 PESTICIDE LABEL DIRECTIONS. Roundup Ready technology contains genes that confer tolerance to glyphosate, an active ingredient in Roundup® 
brand agricultural herbicides. Agricultural herbicides containing glyphosate will kill crops that are not tolerant to glyphosate. Delaro®, Kruger Seeds and Design™, RIB Complete®, 
Roundup Ready®, Roundup®, SmartStax® and VT Double PRO® are registered trademarks of Bayer Group. Herculex® is a registered trademark of Dow AgroSciences LLC. LibertyLink® and 
LibertyLink® and the Water Droplet Design® are trademarks of BASF Corporation. ©2019 Bayer Group. All rights reserved. 181212075520 121318JMG

Effect of Fungicide on Yield and Plant Health
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Trial Objectives:
• Several years of research have indicated that corn yield has a positive correlation with seeding rate until a threshold 

is reached, beyond which yield decreases. Defining the seeding rate threshold for each corn product is difficult as 
it’s highly affected by management practices and the environmental conditions during the growing season.

• However, knowing the threshold is very critical as it forms the basis upon which other management practices, such 
as nitrogen rate, are based.

• The objective of this study was to determine the yield response of corn products to different seeding rates.

Research Site Details: 

Location          Soil Type         
Previous 

Crop 
Tillage 
Type 

Planting 
Date 

Harvest 
Date 

Potential 
Yield (bu/

acre)

Seeding 
Rate 

(seeds/
acre)

Huxley, IA Clay loam Soybean Strip tillage 04/30/2018 10/04/2018 240 32K, 36K, 40K

• Each corn product was planted at 32,000, 36,000, and 40,000 seeds/acre.

• The trial was carried out in 30-inch row spacing, 3 rows/seeding rate, and 200-ft long strips.

• An application of 140 lb/acre of 32% UAN was carried out in the spring as informed by Climate FieldView™.

• Weed management consisted of a pre- and post-emergence program.

Understanding the Results

Yield Response of Corn Products to Seeding 
Rate
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Figure 1. Yield response of early RM Channel® corn brand blends to seeding rate.

Page 10 

ENVIRONMENT



Table 1. Average performance of Kruger Seeds™ corn brand blends across all three seeding rates.

Corn Brand 
Blend

Harvest Population (seeds/acre) Average 
Grain 

Moisture (%)

Average Yield 
(bu/acre)

Average Yield 
Ranking32K 36K 40K Average

K0109SS 32 32 38 34.0 17.0 205.7 18

K4R-9802 28 35 39 34.0 17.6 245.8 9

K4R-9603 29 33 38 33.3 16.8 251.2 7

K4R-9704 29 33 36 32.7 16.5 242.9 10

K4R-9706 31 36 38 35.0 17.7 261.6 4

K0708SS 32 33 37 34.0 17.7 229.8 14

K0807SS 31 34 38 34.3 17.4 268.7 2

K4R-9608 32 37 38 35.7 17.2 267.2 3

K1005DP 30 35 39 34.7 17.4 277.0 1

K4R-9111 32 36 40 36.0 18.9 255.0 6

K4R-9811 32 37 39 36.0 18.5 241.7 12

K1204DP 31 36 39 35.3 18.4 256.9 5

K4R-9913 33 34 38 35.0 19.3 249.9 8

K4R-9814 32 33 39 34.7 18.5 241.6 13

K1403DD 30 34 38 34.0 19.1 242.7 11

K1501SS 33 36 36 35.0 19.6 228.4 16

K4R-9116 30 34 38 34.0 20.7 228.8 15

K1800DP 27 33 37 32.3 20.0 217.4 17

 

Yield Response of Corn Products to Seeding Rate
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Figure 2. Representative ears of early RM Channel® corn brand blends at the different seeding rates.

Yield Response of Corn Products to Seeding Rate 
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Figure 3. Yield response of Kruger Seeds™ corn brand blends (111 RM – 118 RM) to seeding rate.
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Figure 4. Representative ears of Kruger Seeds™ corn brand blends (111 RM – 118 RM) at the different seeding rates.

What does this mean for your farm?
• By rule of thumb, we consider a 5 bu/acre yield response in a 4,000 seeds/acre increment to be economical.

• Ten out of 19 corn products had an economical response from a 32,000 to 36,000 seeds/acre increase in seeding 
rate.

• Only seven out of 19 corn products had an economical response from a 36,000 to 40,000 seeds/acre increase in 
seeding rate.

• This is the first year on average that the jump from 36,000 to 40,000 wasn’t economical.

 » Several factors from this season, including nitrogen leaching after 17 inches of rain in June, may have caused the 
lack of yield response in the higher seeding rates.

• Contact your local Kruger Seeds™ representative when making product seeding rate decisions.  

Yield Response of Corn Products to Seeding Rate
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Legal Statement
The information discussed in this report is from a single-site, replicated demonstration trial. 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. 

FieldView™ is a trademark of The Climate Corporation. Kruger Seeds and Design™, Kruger Seeds™ is a registered trademark of Bayer Group. Climate FieldView™ services provide 
estimates or recommendations based on models. These do not guarantee results. Consult your agronomist, commodities broker and other service professionals before making financial, 
risk management, and farming decisions. More information at http://www.climate.com/disclaimers. All other trademarks are the property of their respective owners. ©2018 Bayer Group. 
All Rights Reserved. 181107105709 110718TAM

Yield Response of Corn Products to Seeding Rate 
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Trial Objective
• To measure the yield response of corn products using a range of seeding rates to help determine the optimum 

seeding rate for the region.

Research Site Details

• This trial was conducted in a single location, non-replicated, in six-row plots with 30-inch row spacing with four 
seeding rates spaced equally within an 850-ft plot length.

• Total nitrogen applied was 150 lb/acre.

Understanding the Results 

Corn Product Response to  
Seeding Rate - Southeast Iowa

Location          Soil Type         Previous 
Crop Tillage Type Planting 

Date 
Harvest 

Date 
Potential Yield 

(bu/acre)
Seeding Rate 
(seeds/acre)

Victor, IA Silty clay loam Soybean Conventional 04/24/18 10/04/18 240-260
32.5K, 35K, 
37.5K, 40K
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Figure 1. Average yields of ten Kruger™ Seeds brand blends at four seeding rates.
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Corn Product Response to Seeding Rate - 
Southeast Iowa
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Figure 2. Average yields of three Kruger™ Seeds brand blends at four seeding rates.

Figure 3. Average yields of three Kruger™ Seeds brand blends at four seeding rates.
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Corn Product Response to Seeding Rate -
Southeast Iowa
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Figure 4. Average yields of four Kruger™ Seeds brand blends at four seeding rates.

Legal Statements
The information discussed in this report is from a single 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.

Monsanto Company is a member of Excellence Through Stewardship® (ETS). Monsanto products are commercialized in accordance with ETS Product Launch Stewardship 
Guidance, and in compliance with Monsanto’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. This product has 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.

B.t. products may not yet be registered in all states. Check with your seed brand representative for the registration status in your state.

SmartStax® multi-event technology developed by Monsanto Company and Dow AgroSciences.

IMPORTANT IRM INFORMATION: RIB Complete® corn blend products do not require the planting of a structured refuge except in the Cotton-Growing Area where corn earworm is a 
significant pest. SmartStax® RIB Complete® corn blend is not allowed to be sold for planting in the Cotton-Growing Area. See the IRM/Grower Guide for additional information. Always read 
and follow IRM requirements.

ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Roundup Ready technology contains genes that confer tolerance to glyphosate, an active ingredient in Roundup® 
brand agricultural herbicides. Agricultural herbicides containing glyphosate will kill crops that are not tolerant to glyphosate. Herculex® is a registered trademark of Dow AgroSciences 
LLC. LibertyLink® and LibertyLink® and the Water Droplet Design® are trademarks of BASF Corporation. Kruger Seeds and Design™, Kruger Seeds™, RIB Complete®, Roundup Ready®, 
Roundup® and SmartStax® are trademarks of Bayer Group. ©2018 Bayer Group. All rights reserved. 181205122124 120318JMG
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Trial Objective
• This trial was designed to provide farmers in southern Iowa helpful row width comparisons (20- and 30-inch row 

width systems) on later maturity corn products in Iowa and to help determine the yield response of higher seeding 
rates within each row width system.

Research Site Details

• Five Kruger™ Seeds corn brand blends of 108 to 115 relative maturity were planted in two adjacent blocks at two 
different row spacings and at three different seeding rates within each row spacing:

 — 6-row, 30-inch row spacing planted at 33,000 (33K), 38,000 (38K), and 43,000 (43K) seeds/acre

 — 12-row, 20-inch row spacing planted at 33K, 38K, and 43K seeds/acre

• A variable row spacing Case IH® 1215 Early Riser® planter unit was used for all plantings at general planting depth 
settings.

• Both blocks received 150 lb/acre of anhydrous ammonia in the spring. Cultural practices were identical.

• Individual plots were approximately 200 feet long.

Understanding the Results
• Differences in yield potential between the 20- and 30-inch systems can vary from year to year based upon 

environmental conditions (heat units, moisture, disease, etc.).

• In 2018, yield levels were significantly lower in 20-inch rows at this location but close to parity in 2017.

• Independent of the row spacing system, products need an adequate seeding rate to realize full yield potential and 
return on investment.

The Effects of Row Spacing and Seeding 
Rate on Corn Yield Potential

Figure 1. Average yields by row spacing and seeding rate of five Kruger™ Seeds corn brand blends in 2018.

Location          Soil Type         Previous Crop Tillage Type Planting Date Harvest Date 
Potential Yield 

(bu/acre)
Seeding Rate 
(seeds/acre)

Victor, IA Silty clay loam Soybean Conventional 04/25/18 10/04/18 250 33K, 38K, 43K
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The Effects of Row Spacing and Seeding Rate on 
Corn Yield Potential

Figure 2. Yields of Kruger™ Seeds corn brand blends at each row spacing and seeding rate in 2018.

Figure 3. Yields of Kruger™ Seeds corn brand blends at each row spacing and seeding rate in 2018.
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The Effects of Row Spacing and Seeding Rate on 
Corn Yield Potential
Legal Statements
The information discussed in this report is from a single 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.

Monsanto Company is a member of Excellence Through Stewardship® (ETS). Monsanto products are commercialized in accordance with ETS Product Launch Stewardship 
Guidance, and in compliance with Monsanto’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. This product has 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.

B.t. products may not yet be registered in all states. Check with your seed brand representative for the registration status in your state.

SmartStax® multi-event technology developed by Monsanto Company and Dow AgroSciences.

IMPORTANT IRM INFORMATION: RIB Complete® corn blend products do not require the planting of a structured refuge except in the Cotton-Growing Area where corn earworm is a 
significant pest. SmartStax® RIB Complete® corn blend is not allowed to be sold for planting in the Cotton-Growing Area. See the IRM/Grower Guide for additional information. 
Always read and follow IRM requirements.

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 PESTICIDE LABEL DIRECTIONS. Roundup Ready technology contains genes that confer tolerance to glyphosate, an active ingredient in Roundup® 
brand agricultural herbicides. Agricultural herbicides containing glyphosate will kill crops that are not tolerant to glyphosate. Herculex® is a registered trademark of Dow AgroSciences 
LLC. LibertyLink® and the Water Droplet Design® is a trademark of BASF Corporation. Respect the Refuge and Corn Design® and Respect the Refuge® are registered trademarks of 
National Corn Growers Association. Kruger Seeds and Design™, RIB Complete®, Roundup Ready®, Roundup®, SmartStax® and VT Double PRO® are trademarks of Bayer Group. ©2019 
Bayer Group. All rights reserved. 181210075805 121218JMG
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Trial Objective
• Optimizing farm productivity requires the efficient and sustainable use of farm inputs and management practices, 

such as the choice of corn product, seeding rate, soil fertility, seed treatment, and pest management, that 
ultimately determine profitability. 

• This study was conducted to evaluate the economic impact of different management inputs and practices on corn 
yield and profitability.

Research Site Details

• Two corn products were used for this trial:

 — A 110-relative maturity SmartStax® RIB Complete® corn blend product 

 — A 114-relative maturity SmartStax® RIB Complete® corn blend product 

• Each product was planted at a regional standard rate of 33,000 (33K) seeds/acre and a higher rate of 38,000 (38K) 
seeds/acre.

• The trial was carried out in 30-inch row spacing, six rows per treatment, with two replications.

• Management practices that were tested were: choice of corn product, seeding rate, seed treatment, additional 
nitrogen, and fungicide application. These practices were compared in incremental stair-step treatments (Table 1).

• All treatments received a maximum return to nitrogen (MRTN) rate of 140 lb of nitrogen/acre in the form of 32% 
urea ammonium nitrate (UAN) in the spring during the strip-till operation. In the “N” treatments, an additional 45 lb/
acre of UAN was side dressed at the V5 growth stage. 

Management Practices for Optimizing Yield 
and Productivity in Corn 

Location Soil Type Previous Crop Tillage Type Planting Date Harvest Date Potential Yield
(bu/acre) 

Seeding Rate
(seeds/acre) 

Huxley, IA Clay loam Soybean  Strip tillage 04/30/2018 09/28/2018 225 33K, 38K

Treatments Input 110 RM Cost ($/acre) 114 RM Cost ($/acre)

33K  33,000 seeds/acre $ - $ -

33K+Q QuickRoots® Dry Planter Box Corn (Q), $6.19/acre $6.19 $6.19

33K+Q+N Side dress 32% UAN at V5 growth stage (N) $16.54 $16.54

33K+Q+N+F Fungicide application at VT/R1 growth stage (F) $48.54 $48.54

38K Additional 5,000 seeds/acre $25.50 $26.13

38K+Q QuickRoots® Dry Planter Box Corn (Q), $7.19/acre $32.63 $33.26

38K+Q+N Side dress 32% UAN at V5 growth stage (N) $42.98 $43.61

38K+Q+N+F Fungicide application at VT/R1 growth stage (F) $74.98 $75.61

Table 1. Treatments used in the trial with their associated costs.
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Management Practices for Optimizing Yield and 
Productivity in Corn
• All seed used was treated with the Acceleron® Seed Applied Solutions ELITE offering, consisting of fungicide, 

insecticide, and nematicide with Enhanced Disease Control (EDC) for the control of early- to mid-season diseases 
caused by Fusarium, Rhizoctonia, and Colletotrichum. 

• In the “Q” treatments, QuickRoots® Dry Planter Box Corn, a microbial seed inoculant, was added as a dry planter 
box formulation for enhanced nutrient availability. 

• In the “F” treatments, Delaro® 325 SC fungicide was applied at the VT/R1 growth stage.

Understanding the Results
• The early RM product produced higher yields than the late RM product in all treatments except for the 38KQNF 

treatment (Figure 1 and 2).

• There was a minimal yield response to QuickRoots® Dry Planter Box Corn in the early RM product, but a 4-6 bu/
acre yield improvement in the late RM product at both seeding rates (Figure 1 and 2).

• In general, for the early RM product, the addition of inputs did not substantially improve yields at the higher seeding 
rate. At the standard seeding rate, additional nitrogen produced the highest yield response (Figure 1 and 2).

• For the late RM product, yield increased incrementally with the addition of inputs at the higher seeding rate. At the 
standard seeding rate, QuickRoots® Dry Planter Box Corn and additional nitrogen improved yields but not fungicide 
(Figure 1 and 2).

• In both corn products, the higher seeding rate out-yielded the standard rate across all treatments (Figure 1 and 2).

Figure 1. Yield response of two corn products to production inputs at the standard seeding rate.
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Figure 2. Yield response of two corn products to production inputs at the higher seeding rate.
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Figure 3. Average yield and economic impact of corn products in response to production inputs. Corn price 
was set at $3.25/bu.

Management Practices for Optimizing Yield and 
Productivity in Corn
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• In terms of economic value, the early RM product was more profitable than the late RM product at all treatment 
levels, except when fungicide was applied at the higher seeding rate (Figure 3).

• The most profitable treatment in this trial was the early RM product planted at the standard rate with QuickRoots® 
Dry Planter Box Corn and additional nitrogen (33KQN) (Figure 3).

• At each treatment level, the yield difference between the two seeding rates was substantial enough for the higher 
rate to be more profitable than the standard rate. This is true for both corn products (Figure 3).

• For the late RM product, the treatment with the most inputs (38KQNF) produced the highest yield and the highest 
profit (Figure 3).

• Profit per acre was calculated by multiplying total yield of the treatment by $3.50 minus the inputs selected for each 
treatment. 

What Does This Mean For Your Farm?
• Corn products respond differently to farm inputs. Environmental factors during the growing season highly affect the 

yield response to inputs.

• Inputs like nitrogen will continue to provide positive yield responses and economic gains if it is used within the 
MRTN range for the region.

• Yield response to fungicides can be highly variable and depends on the growing season. It’s unclear why there 
wasn’t a consistent yield response to fungicide in this trial as there were minimal levels of gray leaf spot and 
northern corn leaf blight at the trial site.

• Where feasible, growers are encouraged to plant more than one corn product. This provides a good risk 
management strategy for their operation. They should also have a discussion with their trusted agronomists on how 
well a corn product of interest performs under different growing conditions and management practices.

Legal Statements 
The information discussed in this report is from a single-site, replicated demonstration trial. 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. 

Monsanto Company is a member of Excellence Through Stewardship® (ETS). Monsanto products are commercialized in accordance with ETS Product Launch Stewardship 
Guidance, and in compliance with Monsanto’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. This product has 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.

B.t. products may not yet be registered in all states. Check with your seed brand representative for the registration status in your state.

IMPORTANT IRM INFORMATION: RIB Complete® corn blend products do not require the planting of a structured refuge except in the Cotton-Growing Area where corn earworm is 
a significant pest. SmartStax® RIB Complete® corn blend is not allowed to be sold for planting in the Cotton-Growing Area. See the IRM/Grower Guide for additional information. 
Always read and follow IRM requirements.

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 PESTICIDE LABEL DIRECTIONS. Roundup Ready technology contains genes that confer tolerance to glyphosate, an active ingredient in Roundup® 
brand agricultural herbicides. Agricultural herbicides containing glyphosate will kill crops that are not tolerant to glyphosate. Kruger Seeds and Design™ and Kruger Seeds™, 
Delaro®, QuickRoots®, RIB Complete®, Roundup Ready®, Roundup® and SmartStax® are registered trademarks of Bayer Group. Herculex® is a registered trademark of Dow AgroSciences 
LLC. LibertyLink® and the Water Droplet Design® are trademarks of BASF Corporation. All other trademarks are the property of their respective owners. ©2018 Bayer Group, All Rights 
Reserved. 181022185634 102518TAM

Management Practices for Optimizing Yield and 
Productivity in Corn
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Trial Objective
• To measure the impact of seed firmers and properly set row cleaners on corn yield potential.

• Previous work at the Monmouth Learning Center has illustrated the importance of proper planter settings and their 
impact on even emergence:

 — The Value of Proper Planter Settings – 2017 Monmouth Learning Center Demonstration Report

 — Click on the following link to view the Monmouth Learning Center video talking about planter settings recorded 
Spring of 2018. https://vimeo.com/262847274

• Choice of equipment can affect seed placement, seed-to-soil contact, and the quality of the seed bed. These 
factors can  impact evenness of seedling emergence and stand establishment, ultimately impacting yield.

Research Site Details

• This was a repeat of a trial we conducted in 2017 on no-till, continuous corn.  In 2018, the trial was located in a 
field with conventional tillage and in the second year of corn production.

• Treatments included:

 — Properly-set row cleaners with seed firmers

 — Properly-set row cleaners without seed firmers

 — Improperly-set row cleaners (not enough pressure) with seed firmers

 — Improperly-set row cleaners without seed firmers

• Each treatment had two replications.

Understanding the Results 
• When both seed firmers and row cleaners were used and set correctly, the two-year average yield was 287.6  

bu/acre.

• With properly-set row cleaners and seed firmers, we achieved an average of an additional 13.8 bu/acre. 

• Without seed firmers, the two-year average yield was 280.9 bu/acre, and with improperly-set row cleaners the  
two-year average yield was 279.9 bu/acre.

• Without seed firmers and improperly-set row cleaners, the two-year average yield was 273.8 bu/acre.

Impact of Planter Settings on Corn Yield

Location          Soil Type         Previous Crop Tillage Type Planting Date Harvest Date Potential Yield 
(bu/acre)

Planting Rate 
(seeds/acre)

Monmouth, IL Silt loam corn Conventional till 
(no-till in 2017) 4/30/18 10/1/18 250 36K
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Impact of Planter Settings on Corn Yield

What Does This Mean For Your Farm?
• Accurate seed placement, good seed-to-soil contact, and a clean seedbed are important factors in enabling corn 

seedlings to establish quickly and begin growing vigorously.

• Seed firmers can help improve seed-to-soil contact, leading to better establishment, more even emergence, and 
potentially higher yields.

• Properly set row cleaners can also provide an environment that promotes even emergence which can have a 
positive impact on crop yield potential.

Legal Statements 
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 IRM, where applicable, grain marketing and all other stewardship practices and pesticide label directions. Kruger Seeds and Design™ and Kruger Seeds™ are 
trademarks of Bayer Group. ©2018 Bayer Group. 181011164858 101718MW

Figure 1. Impact of planter settings on corn yield.

Figure 2. Impact of uneven corn emergence. 
Later-emerging plants lack the ability to compete 
for resources, resulting in lower yield potential. 
Properly adjusted planters can help prepare the 
seedbed and maximize seed-to-soil contact, 
which can help promote even emergence.
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Trial Objective
• Increasing stubble height can enhance snow capture and increase soil moisture.

• The benefits of cover crops include reduced erosion and increased organic matter, soil tilth, and infiltration.  

• Understanding how stubble height and cover crops interact can help when deciding which system to use in your 
cropping systems.

• The objective of this study was to evaluate the potential interaction of wheat stubble height and cover crop mixes 
when used prior to a dryland corn crop.

Research Site Details

• A single 110 RM corn product was planted at four replications in a randomized complete block design.

• The treatments consisted of all combinations of the following two factors:

 — Stubble height

 » Low: 8 inches

 » Medium: 18 inches 

 » High: 28 inches

 — Cover crop

 » No cover crop

 » Winter sensitive mix: spring lentil, black oats, spring barley, and diakon radish

 » Winter hardy mix: hairy vetch, winter triticale, winter barley, and diakon radish 

• Wheat was harvested on July 17, 2017 and stubble was cut to a height of 28 inches with a stripper header for the 
whole experiment.  

• On August 31, 2017, a straight header was used to cut the plots to the three different stubble heights.

• On September 7, 2017, the two cover crop mixes were planted.

• The winter sensitive and no cover crop plots were sprayed on March 28, 2018 with Roundup PowerMAX®  

herbicide to control volunteer wheat. 

• The winter hardy cover crop was terminated with Roundup PowerMAX® herbicide on May 3, 2018, two weeks prior 
to planting.

Impacts of Stubble Height and Cover Crop 
on Dryland Corn Yield

Location          Soil Type         
Previous 

Crop 
Tillage 
Type 

Planting 
Date 

Harvest 
Date 

Potential Yield 
(bu/acre)

Seeding Rate 
(seeds/acre)

Gothenburg, NE Hord silt loam
Wheat & cover 
crop

No tillage 05/17/18 11/12/18 180 24K
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Impacts of Stubble Height and Cover Crop on 
Dryland Corn Yield

Figure 2. Average corn yield by cover crop mix.

Understanding the Results
• No significant interaction was observed between stubble height and cover crop treatments.

• The winter hardy cover crop type resulted in corn yielding significantly lower than the winter sensitive or no cover 
crop plots.

• No impact on yield was observed for the different stubble heights. The low stubble height treatment was 8 
inches, which is below the height considered to maximize stored soil moisture. However, precipitation was 4.3 
inches above normal from May to July, 2018 at Gothenburg, which likely minimized yield differences among the 
treatments.    

Figure 1. Stubble height and cover crop treatments with low stubble height in the foregreound and taller 
stubble heights in the background on September 25, 2017.
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Impacts of Stubble Height and Cover Crop on 
Dryland Corn Yield

Figure 3. Average corn yield by stubble height.

Figure 4. (Left image) low stubble height with no cover crop at the end of the growing season. 

(Right image) low stubble height with the winter hardy mix at the end of the growing season.
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What Does This Mean for Your Farm? 
• There were no beneficial or negative interactions between wheat stubble height and cover crops in this study.

• The value of a cover crop may be limited in semi-arid production areas on dryland fields. Using a cover crop for 
a specific purpose, such as to decrease wind erosion over the winter on low residue fields, is very important.  
However, using a cover crop on all dryland fields in areas where precipitation is limited may adversely affect 
subsequent corn yields.

• Managing wheat stubble is an important water conservation tool on dryland fields. Research from Kansas State 
University indicated that a minimum wheat stubble height of around 14 inches is needed to maximize corn yield 
potential in a dryland production system.1

Source
1 Schlegel, A. 2013. Effects of wheat stubble height on subsequent corn and grain sorghum crops. Cropping and 
Tillage Systems. Kansas State University. Southwest Research-Extension Report of Progress 1088. P. 43.

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 PESTICIDE LABEL DIRECTIONS. J Kruger Seeds and Design™, Kruger Seeds™ and Roundup PowerMAX® are registered trademarks of Bayer Group. 
All other trademarks are the property of their respective owners. ©2019 Bayer Group. All rights reserved. 181212081348 122918CAM

Impacts of Stubble Height and Cover Crop on 
Dryland Corn Yield
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Corn Product Silage Quality

Trial Objective
• In order to get the most out of corn silage, the corn product should produce high tonnage with favorable silage 

quality characteristics.

• This study was conducted to determine the silage quality characteristics of various corn products.

Research Site Details

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

• Twenty corn products were evaluated.

• Corn was sprinkler irrigated and weeds were controlled as needed.  No fungicide or insecticide was applied.

• Silage quality was sampled for each corn product between ½ to ¾ milk line. Sampling date varied by relative 
maturity, but all sampling occurred in the first two weeks of September.  

• Corn products were hand-harvested one inch above the soil surface to provide a representative sample and were 
then chopped with a wood chipper.  

• A subsample of the freshly-chopped material was collected and sent to Dairyland Laboratories Inc. for silage quality 
analysis. 

Understanding the Results
• Corn products did vary in silage quality as there were significant differences in all characteristics tested as reported 

in Table 1.  

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

What Does This Mean for Your Farm?
• Silage quality characteristics varied across the twenty corn products tested.

• This silage quality test should help farmers choose corn products that provide more value to their operation.

Figure 1. Corn product 109RM-A (left), 105RM (center), and 114RM-B (right) at silage harvest.

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 04/28/18 09/2018 270 34K
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Corn Product Silage Quality

Table 1. Silage quality characteristics of the 20 corn products.

DM – Dry Mater; NDF – Neutral Detergent Fiber; NDFD - incremented measurement of NDF; uNDF - undigested NDF residue; IVSD 7 hr - 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

Legal Statements
The information discussed in this report is from a single 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.

Monsanto Company is a member of Excellence Through Stewardship® (ETS). Monsanto products are commercialized in accordance with ETS Product Launch Stewardship 
Guidance, and in compliance with Monsanto’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. This product has 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.

B.t. products may not yet be registered in all states. Check with your seed brand representative for the registration status in your state.

IMPORTANT IRM INFORMATION: RIB Complete® corn blend products do not require the planting of a structured refuge except in the Cotton-Growing Area where corn earworm is a 
significant pest. SmartStax® RIB Complete® corn blend is not allowed to be sold for planting in the Cotton-Growing Area. See the IRM/Grower Guide for additional information. Always read 
and follow IRM requirements. 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 PESTICIDE LABEL DIRECTIONS. Roundup Ready technology contains genes that confer tolerance to glyphosate, an active ingredient in Roundup® 
brand agricultural herbicides. Agricultural herbicides containing glyphosate will kill crops that are not tolerant to glyphosate. Kruger Seeds and Design™ and Kruger Seeds™, Roundup 
Ready®, Roundup®, are trademarks of Bayer Group.  SmartStax® are registered trademarks of Bayer Group. Herculex® is a registered trademark of Dow AgroSciences LLC. LibertyLink® 
and the Water Droplet Design® is a trademark of BASF Corporation. Respect the Refuge and Corn Design® and Respect the Refuge® are registered trademarks of National Corn Growers 
Association. All other trademarks are the property of their respective owners. © 2018 Bayer Group. All Rights Reserved. DOC ID 181029075646 

Corn Product
Kernel Milk 

Line at 
Harvest

% DM % 
Starch %NDF

NDFD 
24 hr % 
of NDF

NDFD 
48 hr % 
of NDF

uNDF
24 hr
% DM

uNDF
240 hr
% DM

IVSD
7 hr %ADF % CP TFA Sugar

2006 
% 

TDN

Lignin
% DM

2006 
NEL 

(Mcal/lb)

NEG 
(Mcal/

lb)

2006 
Silage 

Milk/Ton

109RM-A 1/2 32.43 37.35 35.70 51.58 60.67 16.88 10.46 66.91 22.01 7.14 2.27 6.93 74.3 2.86 0.74 0.51 3543.3

110RM-A 1/2 31.38 36.77 37.30 50.62 60.23 17.97 10.85 64.95 22.71 7.85 2.29 5.49 73.04 3.33 0.73 0.50 3447.0

114RM-A 1/2 29.64 35.31 41.79 47.29 59.56 21.27 11.81 62.64 25.55 8.11 2.12 3.38 70.33 3.78 0.70 0.47 3244.7

115RM-A 1/2 30.17 34.72 39.14 49.58 59.40 19.24 11.69 65.03 23.94 8.27 2.08 5.26 71.48 3.36 0.71 0.48 3329.3

97RM 3/4 37.61 39.73 38.36 51.74 61.41 18.11 10.72 61.77 23.13 7.56 2.38 3.71 72.4 3.06 0.72 0.51 3388.0

98RM 3/4 36.09 38.09 37.42 49.78 60.15 18.33 10.86 64.93 22.79 7.64 2.26 5.56 73.08 3.2 0.73 0.51 3454.7

102RM 1/2 34.41 34.52 39.61 48.91 59.55 19.7 11.58 65.28 24.28 7.56 2.08 5.25 70.95 3.46 0.70 0.47 3287.7

105RM 1/2 34.52 38.27 36.56 51.37 61.04 17.36 10.36 64.00 21.92 8.01 2.40 5.15 73.4 3.2 0.73 0.51 3471.0

109RM-B 1/2 30.37 33.44 39.66 50.35 60.23 19.19 11.57 65.02 24.32 8.22 2.13 5.56 71.41 3.41 0.71 0.48 3316.7

110RM-B 1/2 29.65 35.49 40.78 48.45 59.33 20.45 11.94 64.97 25.04 7.73 2.04 4.67 71.39 3.37 0.71 0.48 3327.7

113RM 1/2 33.18 35.63 37.90 50.89 60.47 18.12 10.96 63.63 23.12 8.73 2.18 5.03 72.25 3.35 0.72 0.49 3379.7

115RM-B 1/2 31.00 37.67 36.86 48.23 58.88 18.64 10.96 65.16 22.57 7.67 2.35 5.21 72.78 3.19 0.73 0.50 3441.3

114RM-B 1/2 31.57 40.69 35.32 48.70 58.94 17.71 10.46 65.72 21.90 7.52 2.33 5.05 73.99 3.08 0.74 0.51 3535.9

118RM 1/2 30.57 34.17 38.57 50.43 59.90 18.59 11.42 66.32 23.60 7.59 2.19 6.32 72.34 3.32 0.72 0.49 3391.3

104RM 3/4 35.57 38.01 36.64 52.67 62.83 16.94 9.81 63.76 22.33 8.01 2.33 4.94 73.11 3.09 0.72 0.51 3435.7

108RM COMP 1/2 29.34 37.67 35.74 52.46 60.57 16.59 10.68 67.15 22.44 8.15 2.14 4.95 73.52 2.96 0.73 0.51 3476.0

113RM COMP 1/2 29.96 37.47 37.86 49.22 59.81 18.75 11.06 64.64 23.92 8.28 2.22 4.06 71.89 3.11 0.71 0.49 3362.7

117RM COMP 1/2 31.38 33.24 38.82 49.25 59.64 19.17 11.42 65.53 24.67 8.03 1.98 5.76 70.83 3.45 0.70 0.48 3275.3

114RM COMP 1/2 30.32 31.96 40.74 62.51 71.04 14.92 8.20 63.96 24.13 8.06 2.05 5.49 75.15 2.33 0.72 0.52 3509.4

109RM COMP 1/2 32.23 32.71 39.26 57.43 66.28 16.29 9.60 64.55 23.96 7.88 2.09 6.04 73.51 2.86 0.72 0.50 3427.3

LSD (0.1) 2.75 5.30 3.93 3.75 2.89 2.16 1.20 1.83 2.44 0.50 0.21 1.22 2.22 0.38 0.03 0.03 173.2
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Impact of Irrigation Environment and 
Nitrogen Management on Corn Yield

Trial Objective
• High Plains farmers face many different irrigation environments when irrigating corn fields, such as limited amounts 

of pumping water, allocated amounts of water, and, in some cases, no restrictions on the amount of water that can 
be used. 

• Nitrogen management strategies are employed by farmers to determine when and how much nitrogen to apply.

• This study was conducted to determine if the irrigation environment impacts how the corn plant uses nitrogen 
under different nitrogen management strategies.  

Research Site Details

• The study was set up as a split-plot with irrigation environment as the whole plot and nitrogen management as the 
sub plot with three replications.

• A 111 RM Brand Blend Corn product was planted.

• Four different irrigation environments, via a sub-surface drip irrigation system, were used:

 — Dryland – no supplemental irrigation

 — 100% Full Irrigation (FI) – irrigated to meet the evapotranspiration needs of the crop (3 inches)

 — 50% FI – half the amount of irrigation applied over the growing season (1.5 inches)

 — V14 to R2 (corn growth stage) – 100% FI applied between the V14 to R2 growth stages with no irrigation for 
the remainder of the growing season (1 inch)

• All plots were strip-tilled before planting with 19 lb/acre of nitrogen (N), 40 lb/acre of P2O5, 17 lb/acre of sulfur, and 
0.25 lb/acre of zinc.

• Five different N management strategies were used:

 — Zero N – no additional N applied

 — Low N – 30 lb/acre of N applied preseason and 30 lb/acre applied at V9 (6/22/18)

 — Medium N – 60 lb/acre of N applied preseason and 60 lb/acre applied at V9

 — Medium Upfront – 120 lb/acre of N applied preseason

 — Moderate N - 120 lb/acre of N applied preseason and 60 lb/acre applied at V8

 — High N - 120 lb/acre of N applied preseason and 120 lb/acre applied at V8

• All weeds were controlled as needed. No fungicide or insecticide was applied in-crop.

• The study was conducted in collaboration with the University of Nebraska with faculty at the West Central Research 
and Extension Center.

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 05/01/18 10/17/18 220 35K
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Impact of Irrigation Environment and Nitrogen 
Management on Corn Yield

Table 1. Average test weights by irrigation environment and nitrogen management.

Figure 1. Average yields by irrigation environment.

Understanding the Results
• There was no significant interaction of the irrigation environment with the nitrogen management strategy on yield 

but there was an interaction for test weight as recorded in Table 1.

• For a majority of the nitrogen management treatments, higher test weights were observed when the crop was only 
irrigated from V14 to R2, with the exception of the Medium N treatment where test weight was higher for the 50% 
FI environment (Table 1).

• The 100% FI treatment had the highest yield with next highest yield recorded with the targeted FI during the V14 to 
R2 growth stage (Figure 1). 
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Impact of Irrigation Environment and Nitrogen 
Management on Corn Yield

Figure 2. Average yields by nitrogen management strategy.

• In a tough corn-on-corn environment, the nitrogen management treatments did impact yield with higher yields 
observed at higher application rates (Figure 2). However, the Medium Up-Front treatment did not have significantly 
different yields compared to the High N treatment and used 120 lb/acre less nitrogen, which would be a 
considerable cost savings.
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Impact of Irrigation Environment and Nitrogen 
Management on Corn Yield

Figure 4. Representative corn cobs from FI irrigation and nitrogen treatments.

Treatment - FI and High N

Treatment - FI and Zero N

What Does This Mean for Your Farm?
• The irrigation environment did not impact how nitrogen was used by the corn crop.  

• Producers should choose the nitrogen management system that works best for their operation.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This information 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.  Kruger Seeds and Design™ and Kruger Seeds™ are trademarks of Bayer Group. All 
other trademarks are the property of their respective owners. © 2018 Bayer Group, All Rights Reserved. 181029081710 102918CAM
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Trial Objective:
• To study the yield performance and the value of applying additional irrigation water to a DroughtGard® Hybrids corn 

product and an AQUAmax® corn product in water-limited to full-irrigation environments.

Research Site Details: 

• A 114 RM DroughtGard® Hybrids corn product and a 111 RM AQUAmax® corn product were planted in four 
unique irrigation environments with 4, 8, 12, and 16 inches of applied water.

• The Rainout Shelter is a highly controlled environment for researching the impact of irrigation water on crops.

 » The shelter is a 160 ft by 80 ft building on rails that can be moved to cover the corn plots to restrict rainfall, and 
can be moved off the plots during dry weather so the crop gets otherwise normal conditions.

• Starting soil moisture was near field capacity, which was provided by irrigation and rainfall during spring rain events.

• Fertilizer applied was 200 lb nitrogen/acre as 32-0-0, 40 lb phosphorus/acre as 10-34-0, 25 lb sulfur/acre as  
12-0-0-26S, and 0.5 lb zinc/acre as 7-0-0-9Zn.

• Weeds were controlled in the plots and no insecticide or fungicide were applied.

• Irrigation treatments were applied using surface drip irrigation targeting the growth stages when the irrigation would 
provide the most yield. The 4-inch irrigation treatment was targeted at the V16-R3 growth stage to help the plants 
pollinate and set kernels.

Rainout Shelter Comparison of 
DroughtGard® Hybrids and AquaMAX® 
Corn Products

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 Conventional 05/17/2018 10/09/2018 250 38K
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Figure 1. Irrigation distribution throughout the growing season. Rainfall did not occur in the trials so all water 
input came from irrigation.
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Figure 2. Average yield of a DroughtGard® Hybrids corn product compared to an AQUAmax® corn product 
in the 2018 trial.

Understanding the Results
• The DroughtGard® Hybrids corn product had higher yields across all irrigation environments when compared to the 

AQUAmax® corn product, which provided an average yield advantage of 22 bu/acre (Figure 2).

• We also saw a yield advantage with a DroughtGard® Hybrids corn product in a 2016 trial in the Rainout Shelter with 
irrigation environments spanning 4, 7, and 10 inches of applied irrigation.

• Corn yield increased with each 4-inch increase in irrigation. The 16-inch treatment yielded higher on average, but 
this result was not significant, indicating that the 12- and 16-inch treatments were nearing the evapotranspiration 
needs of the crop (Figure 3).
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Figure 3. Average yields of DroughtGard® Hybrids and AQUAmax® products combined at all irrigation levels.

Rainout Shelter Comparison of DroughtGard®  
Hybrids and AQUAmax® Corn Products
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• As expected, increased irrigation produced higher yields, but the rate of the yield increase per inch of water applied 
decreased incrementally. 

• The 4-inch treatment returned a 39 bu increase/inch of water with the assumption that yields would be 0 bu/acre 
with no irrigation because the corn would not pollinate with only utilizing stored soil moisture (Figure 4).

• If the bu/acre increase per inch of water were monetized using a $3.30/bu corn price, this would equate to a 
$128.70, $50.49, $23.10, and $6.60 return on investment for the 4-, 8-, 12-, and 16-inch treatments, respectively.

• This is a unique look at what the value of irrigation water or potential precipitation can be in water-stressed 
environments, and, depending on application costs, these results indicate where returns diminish to the point that it 
no longer pays to add extra irrigation water.

Figure 4. Bushels returned per inch of water applied. (Calculated by taking the yield gain over the yield of 
the previous treatment and dividing that by the amount of water needed to produce the extra bushels of 
corn. For example: for the 4-inch application, 156 bu/acre divided by 4 = 39; for the 16-inch application, 253-
245 bu/acre = 8 bu/acre divided by 4 = 2. Calculation assumes 0 yield if no irrigation water was applied.)

Table 1. Average yields of the corn products in each irrigation treatment.

Corn Product Irrigation Treatment Average Yield (bu/acre)

DroughtGard® Hybrids 4 inch 172

DroughtGard® Hybrids 8 inch 225

DroughtGard® Hybrids 12 inch 258

DroughtGard® Hybrids 16 inch 260

AQUAmax® 4 inch 139

AQUAmax® 8 inch 209

AQUAmax® 12 inch 232

AQUAmax® 16 inch 247

LSD (0.1) NS

Rainout Shelter Comparison of DroughtGard®  
Hybrids and AQUAmax® Corn Products
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What Does This Mean for Your Farm?
• Understanding corn product responses to irrigation water is an important part of managing irrigation to limit water 

use while maximizing profits (see table 1).

• The Rainout Shelter provides a great tool to help understand corn products and take a detailed look at how water 
application rates impact yield.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This information 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 IRM, where applicable, grain marketing and all other stewardship practices and pesticide label directions. DroughtGard®, Kruger Seeds and Design™ and 
Kruger Seeds™ are registered trademarks of Bayer Group. All other trademarks are the property of their respective owners. ©2018 Bayer Group, All Rights Reserved. 181114134135 
112118CAM

Figure 5. DroughtGard® Hybrids corn product 
in the 4-inch irrigation treatment.

Figure 6. DroughtGard® Hybrids corn product 
in the 16-inch irrigation treatment.

Rainout Shelter Comparison of DroughtGard®  
Hybrids and AQUAmax® Corn Products
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Trial Objective
• Several years of research have indicated that corn yield is positively correlated with plant population until a 

threshold is reached, beyond which yield decreases. Defining the population threshold for each corn product 
is difficult as it is highly impacted by several factors including row spacing, management practices, and the 
environmental conditions during the growing season.

• Adjusting row spacing is one method to spread plant spacing to maximize agronomics and plant-to-plant 
competition.

• The objective of this trail was to compare corn product yield at 20-inch and 30-inch row spacing at three seeding 
rates.

Research Site Details

• Four corn products (100 RM, 105 RM, 110 RM and 114 RM) were each planted at 33,000 (33K), 38,000 (38K), 
and 43,000 (43K) seeds/acre at both 20-inch and 30-inch row spacing.

• The trial was carried out in 10-ft-wide by 100-ft-long plots with two replications.  

• A total fertilizer application consisted of 167-57-93-14-1 (N-P-K-S-Zn), of which 150 lb of nitrogen in the form of 
32% UAN was applied in the spring.

• Weed management consisted of an early post-emergence program.

• No fungicide or insecticide was applied. 

Understanding the Results
• Except for the 100 RM product, the seeding rate of 33K seeds/acre produced the highest yields in 20-inch row 

spacing (Figure 1) whereas 38K seeds/acre produced the highest yields in 30-inch row spacing (Figure 2).

• In both 20-inch and 30-inch row spacing, average yield (across all seeding rates) increased as the relative maturity 
of products increased, with up to a 40 bu/acre difference between the 100 RM and the 114 RM products in 20-
inch row spacing (Figure 1) and a 27 bu/acre difference in 30-inch row spacing (Figure 2).

• Across all products, 20-inch row spacing substantially out-yielded 30-inch row spacing at all seeding rates (Figure 
3). When averaged across all corn products, 33K seeds/acre was the highest yielding seeding rate in 20-inch row 
spacing and 38K seeds/acre was the highest yielder in 30-inch row spacing (Figure 3).

Comparison of Corn Row Spacing and 
Seeding Rate - Storm Lake, IA

Location          Soil Type         
Previous 

Crop 
Tillage Type Planting Date Harvest Date 

Potential Yield 
(bu/acre)

Seeding Rate 
(seeds/acre)

Storm Lake, IA Silty clay loam Soybean No tillage 05/08/2018 09/28/2018 250 33K, 38K, 43K
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Comparison of Corn Row Spacing and Seeding 
Rate - Storm Lake, IA

Figure 1. Effects of seeding rate on corn product performance in 20-inch row spacing.

Figure 2. Effects of seeding rate on corn product performance in 30-inch row spacing.
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Comparison of Corn Row Spacing and Seeding 
Rate - Storm Lake, IA

What Does This Mean for Your Farm? 
• At most production sites, 20 inches has been shown to be a better row spacing than 30 inches for corn 

production. Where equipment is available, this option should be considered. In this trial, an average yield advantage 
of 15 bu/acre was realized with 20-inch row spacing (Figure 3).

• By rule of thumb, we consider a 6.25 bu/acre response in a 5K seeds/acre increment to be economical. Thus, 38K 
seeds/acre was only economical in the 105 and 110 RM products in 30-inch row spacing. All other configurations 
were most economical at the 33K seeds/acre seeding rate.

• The research site experienced a tremendous amount of rainfall during the growing season. Such a growing 
condition affects nutrient status and does not favor high populations, especially in narrow row spacing. This may be 
part of the reason for the poor performance of the 43K seeds/acre seeding rate across the products. However, this 
doesn’t represent every year or what we should expect for a response next season.

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. Kruger Seeds and Design™ and Kruger Seeds™ are trademarks of Bayer Group. All 
other trademarks are property of their respective owners. ©2018 Bayer Group, All Rights Reserved. 181213100546 121918JMG

Figure 3. Effects of seeding rate and row spacing on corn product performance, averaged across all four 
corn products.
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Yield Response of Corn Products to 
Seeding Rate - Marble Rock, IA

Trial Objective
• Several years of research have indicated that corn yield has a positive correlation with plant population until a 

threshold was reached, beyond which, yield decreases. Defining this threshold for each corn product is difficult as it 
is highly influenced by several factors including management practices and the environmental conditions during the 
growing season.

• Knowing the threshold is critical as it forms the basis upon which other management practices, such as nitrogen 
rate, are based.

• The objective of this study was to determine the yield response of corn products at different seeding rates to find 
the optimum seeding rate.

Research Site Details

• Eight corn products were planted at 32,500 (32.5K), 35,000 (35K), 37,500 (37.5K), and 40,000 (40K) seeds/acre.

• The trial was carried out in 30-inch row spacing, with four rows in 150-ft-long plots with two replications.  

• Fertilizer application consisted of nitrogen and potassium with the strip tillage operation followed by 70 lb nitrogen 
side-dressed using 32% UAN. 

• Weed management consisted of a pre- and post-emergence program.

• Delaro® 325 SC fungicide was applied at VT.

Understanding the Results

Location          Soil Type         
Previous 

Crop 
Tillage Type Planting Date Harvest Date 

Potential 
Yield 

(bu/acre)

Seeding Rate 
(seeds/acre)

Marble Rock, IA Loam Soybean Strip tillage 5/18/18 10/24/18 220
32.5K, 35K, 37.5K, 
40K
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Figure 1. Yield response of Kruger™ Seeds brand blends to different seeding rates at Marble Rock, IA.
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Yield Response of Corn Products to Seeding Rate - 
Marble Rock, IA

Figure 2. Yield response of Kruger™ Seeds brand blends to different seeding rates at Marble Rock, IA. Data 
represent the average yields of the eight products used.

• Corn product response to seeding rate varied. The optimum yield for most products was realized at either 35K or 
37.5K seeds/acre, such as in K4R-9706 and K0708SS brand blends. In K4R-9900 brand blend, yield decreased 
with increasing seeding rate whereas there was no clear trend in K4R-9608 brand blend (Figure 1).

• In all products except K4R-9608 brand blend, the seeding rate of 40K seeds/acre produced the lowest grain yields 
(Figure 1).

• The average grain yield across all products indicated similar performance between the 35K and 37.5K seeds/acre 
seeding rates (Figure 2).

What Does This Mean for Your Farm?
• ‘We consider a 3 bu/acre response in a 2.5K seeds/acre increment to be economical. Thus, the seeding rate of 

35K seeds/acre was economical in 50% of the products, with 32.5K and 37.5K seeds/acre each being economical 
in 25% of the products (Figure 1). The most economical seeding rate, with more than a 14 bu/acre yield advantage, 
was 35K seeds/acre (Figure 2).

• Marble Rock had a tough growing season with a tremendous amount of rainfall. Such growing conditions affect 
nutrient levels and do not favor high populations. This may be part of the reason for the poor performance of the 
40K seeds/acre seeding rate across the products. However, this doesn’t represent every year or what we should 
expect for a response next season.
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Yield Response of Corn Products to Seeding Rate - 
Marble Rock, IA
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.

Monsanto Company is a member of Excellence Through Stewardship® (ETS). Monsanto products are commercialized in accordance with ETS Product Launch Stewardship 
Guidance, and in compliance with Monsanto’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. This product has 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.

B.t. products may not yet be registered in all states. Check with your seed brand representative for the registration status in your state.

SmartStax® multi-event technology developed by Monsanto Company and Dow AgroSciences.

IMPORTANT IRM INFORMATION: RIB Complete® corn blend products do not require the planting of a structured refuge except in the Cotton-Growing Area where corn earworm is a 
significant pest. SmartStax® RIB Complete® corn blend is not allowed to be sold for planting in the Cotton-Growing Area. See the IRM/Grower Guide for additional information. 
Always read and follow IRM requirements.

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 PESTICIDE LABEL DIRECTIONS. Roundup Ready technology contains genes that confer tolerance to glyphosate, an active ingredient in Roundup® 
brand agricultural herbicides. Agricultural herbicides containing glyphosate will kill crops that are not tolerant to glyphosate. Herculex® is a registered trademark of Dow AgroSciences 
LLC. LibertyLink® and the Water Droplet Design® is a trademark of BASF Corporation. Respect the Refuge and Corn Design® and Respect the Refuge® are registered trademarks of 
National Corn Growers Association. Delaro®, Kruger Seeds and Design™, RIB Complete®, Roundup Ready®, Roundup®, SmartStax® and VT Double PRO® are trademarks of Bayer Group. 
©2019 Bayer Group. All rights reserved. 181213100350 121818JMG
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Trial Objective
• Nitrogen fertilization is an integral part of corn production and is partly responsible for some of the drastic yield 

increases in corn production. Nitrogen is also the focus of a lot of the research in soil fertility and crop nutrition, with 
emphasis on finding the right rate, timing, source, and placement.

• It is important to understand how corn products respond to nitrogen fertilization. Concerns with environmental 
safety have mandated provisions of just the right amount of nitrogen for crop use to minimize nitrogen losses to 
the water system. This has led to the development of such technologies as the Nitrogen Advisor from Climate 
FieldView™ to help farmers monitor and maintain the right nitrogen status throughout the growing season. Knowing 
a corn product’s demand for nitrogen may also help save production costs in the face of dwindling farm profit 
margins.

• The objective of this study was to characterize corn products for their sensitivity to different nitrogen rates. Rates 
were selected to induce both nitrogen stress and luxury consumption.

Research Site Details

• The nitrogen rates tested were:

 — Low – 30 lb/acre for the corn-soybean rotations or 50 lb/acre for the corn-corn rotation

 — Medium – 160 lb/acre (Huxley only)

 — High – 230 lb/acre

• All nitrogen applications were made before planting.

• The trial was carried out in 30-inch row spacing, with four rows per treatment, and 45 ft long plots with two 
replications.

• Weed management consisted of a pre- and post-emergence program.

Understanding the Results 
• There was clear indication of nitrogen extremes as shown in Figure 1. Plants in the low rate treatment showed 

chlorotic symptoms due to nitrogen stress, whereas those in the other treatments did not.

• At all three locations, average yields increased with increasing nitrogen rate such that the low treatment had the 
lowest yields and the high treatment the highest yields (Figure 2–4).

• Although yields were highest at the Victor location, the largest nitrogen response was observed at Huxley, with an 
average of a 133 bu/acre yield difference between the low and high rates, followed by Marble Rock with a 57 bu/
acre difference and then Victor with a 49 bu/acre difference.

• The medium nitrogen rate at Huxley helped to identify products with very different nitrogen requirements, such as 
K4R-9802 and K1501SS (Figure 2).

Characterization of Corn Products for Their 
Response to Nitrogen Fertilization

Location Soil Type Previous 
Crop

Tillage Type Planting Date Harvest Date Potential Yield
(bu/acre) 

Seeding Rate
(seeds/acre) 

Huxley, IA Clay loam Soybean Strip tillage 4/30/2018 10/04/2018 225 34K

Marble Rock, IA Silty loam Soybean Strip tillage 5/17/2018 10/16/2018 220 34K

Victor, IA Silty clay loam Corn Conventional 5/02/2018 9/27/2018 240 35K
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Characterization of Corn Products for Their  
Response to Nitrogen Fertilization

Figure 1. An aerial image of the field layout of the nitrogen trial at the Huxley, IA site. Attention is drawn 
to the difference in foliage color due to the different nitrogen rates. The photo was taken around the V12 
growth stage.

Figure 2. Performance of Kruger Seeds™ brand blends in response to different nitrogen rates at Huxley, 
Iowa. The horizontal lines indicate the average performance of all the products for that nitrogen rate. Low 
p-value < 0.05, LSD = 30 bu/acre; medium p-value < 0.05, LSD = 39 bu/acre; high p-value < 0.05, LSD = 60 
bu/acre.
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Characterization of Corn Products for Their  
Response to Nitrogen Fertilization
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Figure 3. Performance of Kruger Seeds™ brand blends in response to different nitrogen rates at Marble 
Rock, Iowa. The horizontal lines indicate the average performance of all the products for that nitrogen rate. 
Low p-value < 0.05, LSD = 17 bu/acre; high p-value 0.08, LSD = 51 bu/acre.

Figure 4. Performance of Kruger Seeds™ brand blends in response to different nitrogen rates at Victor, 
Iowa. The horizontal lines indicate the average performance of all the products for that nitrogen rate. Low 
p-value < 0.05, LSD = 18 bu/acre; high p-value 0.06, LSD = 18 bu/acre.
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Characterization of Corn Products for Their 
Response to Nitrogen Fertilization
What Does This Mean for Your Farm?
• A corn plant’s yield response to nitrogen is a complex phenomenon and is substantially impacted by the weather 

during the growing season, the soil type, and the inherent soil fertility.

• Wet conditions in May and June at the Huxley location may have led to substantial nitrogen loss, which can 
increase stress on the plants. This may explain, in part, the very low yields observed at the low nitrogen rate 
treatment.

• The Victor location, on the other hand, presented a high inherent soil fertility which produced an average of 228 bu/
acre with only 50 lb/acre of nitrogen. Such a field needs to be sustainably managed to avoid nitrogen loss to the 
water system.

• At the current market trend of $0.23/lb of nitrogen and $3.75/bu for corn, a minimum of 12.3 bu/acre is required 
to pay for the difference between the low and high nitrogen rates. Thus, all the products were profitable at all 
locations. A minimum of 4.3 bu/acre is required between the medium and high rates at the Huxley location.

• Corn products respond differently to farm inputs and they should be tested on a small scale before they are 
deployed for the whole farm.

Legal Statements 
The information discussed in this report is from a single-site, replicated demonstration trial. 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. 

Monsanto Company is a member of Excellence Through Stewardship® (ETS). Monsanto products are commercialized in accordance with ETS Product Launch Stewardship 
Guidance, and in compliance with Monsanto’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. This product has 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.

B.t. products may not yet be registered in all states. Check with your seed brand representative for the registration status in your state.

SmartStax® multi-event technology developed by Monsanto Company and Dow AgroSciences.

IMPORTANT IRM INFORMATION: RIB Complete® corn blend products do not require the planting of a structured refuge except in the Cotton-Growing Area where corn earworm is a 
significant pest. SmartStax® RIB Complete® corn blend is not allowed to be sold for planting in the Cotton-Growing Area. See the IRM/Grower Guide for additional information. Always 
read and follow IRM requirements.

ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Roundup Ready technology contains genes that confer tolerance to glyphosate, an active ingredient in Roundup® 
brand agricultural herbicides. Agricultural herbicides containing glyphosate will kill crops that are not tolerant to glyphosate. Herculex® is a registered trademark of Dow AgroSciences LLC. 
LibertyLink® and the Water Droplet Design® is a trademark of BASF Corporation. Respect the Refuge and Corn Design® and Respect the Refuge® are registered trademarks of National 
Corn Growers Association. Kruger Seeds and Design™, Kruger Seeds™, RIB Complete®, Roundup Ready®, Roundup®, SmartStax® and VT Double PRO® are trademarks of Bayer Group. 
©2019 Bayer Group. All rights reserved. 181212072853 121218TAM
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Trial Objective
• This trial was designed to help determine optimum nitrogen rates for new corn products and to demonstrate 

the interaction of crop inputs with specific corn products. The summary contains two years of results for some 
products and also results from some products grown only in 2018.

Research Site Details

• Nitrogen (N) was applied at rates of 110, 140, and 170 total lb N/acre as anhydrous ammonia (NH3) in the spring 
5-9 days before planting. 

• Corn products were planted into each NH3 zone consisting of six 30-inch rows, approximately 370 feet long.

Understanding the Results 

Effects of Nitrogen Rate on Corn Yield 
Potential

Year Location Soil Type Previous Crop Tillage Type
Planting 

Date
Harvest 

Date
Potential Yield

(bu/acre) 
Seeding Rate
(seeds/acre) 

2017 Victor, IA Silty clay loam Soybean Conventional 4/21/2017 10/5/2017 220-260 35K

2018 Victor, IA Silty clay loam Soybean Conventional 4/25/2018 10/3/2018 220-260 35K

243

247
247

241

242

243

244

245

246

247

248

110 lb 140 lb 170 lb

A
ve

ra
ge

 Y
ie

ld
 (b

u/
ac

re
)

Spring Applied NH3 (total lb N/acre)

Two Year Results

Figure 1. Average yield response of Kruger Seeds™ brand blends at three nitrogen rates over two years.

• The two-year average yield for products in a corn-soybean rotation was most economical at 140 lb total N/acre. 
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Effects of Nitrogen Rate on Corn Yield Potential

Figure 2. Two-year average yield response of two individual Kruger Seeds™ brand blends at three nitrogen 
rates.

Figure 3. Yield response of four individual Kruger Seeds™ brand blends at three nitrogen rates in 2018.
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Effects of Nitrogen Rate on Corn Yield Potential

Figure 4. Yield response of four individual Kruger Seeds™ brand blends at three nitrogen rates in 2018.
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What Does This Mean for Your Farm?
• The crop response to nitrogen is dependent on several variables such as corn product, soil, and environment.

• Low nitrogen rates can limit yield potential, while excess rates are not beneficial for additional crop response and 
reduce the return on investment.

• The economic return to each additional unit of nitrogen will depend upon grain price and nitrogen price.

Legal Statements 
The information discussed in this report is from a single 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.

Monsanto Company is a member of Excellence Through Stewardship® (ETS). Monsanto products are commercialized in accordance with ETS Product Launch Stewardship Guidance, 
and in compliance with Monsanto’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. This product has 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. B.t. products may not yet be registered in all states. Check with your seed brand representative for the registration status in your state. SmartStax® 
multi-event technology developed by Monsanto Company and Dow AgroSciences. IMPORTANT IRM INFORMATION: RIB Complete® corn blend products do not require the planting of a 
structured refuge except in the Cotton-Growing Area where corn earworm is a significant pest. SmartStax® RIB Complete® corn blend is not allowed to be sold for planting in the Cotton-
Growing Area. See the IRM/Grower Guide for additional information. Always read and follow IRM requirements. ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Roundup 
Ready technology contains genes that confer tolerance to glyphosate, an active ingredient in Roundup® brand agricultural herbicides. Agricultural herbicides containing glyphosate 
will kill crops that are not tolerant to glyphosate. Herculex® is a registered trademark of Dow AgroSciences LLC. LibertyLink® and the Water Droplet Design® is a trademark of BASF 
Corporation. Respect the Refuge and Corn Design® and Respect the Refuge® are registered trademarks of National Corn Growers Association. Kruger Seeds and Design™, Kruger 
Seeds™, RIB Complete®, Roundup Ready®, Roundup®, SmartStax® and VT Double PRO® are trademarks of Bayer Group. ©2019 Bayer Group. All rights reserved. 181205123421 
120318JMG
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Nitrogen Application Timing Across 
Different Corn Products

Trial Objective
• Nitrogen is a substantial input cost in corn production. Knowledge of corn product response to nitrogen application 

timing can assist farmers in being more effective with input dollars. 

• The objective of this study was to determine if a relationship exists between nitrogen application timing and yield of 
corn products.

Research Site Details

• Fifteen corn products ranging from 108 to 116 relative maturity (RM) were planted at 36,000 seeds/acre on May 8th. 

• Nitrogen in the form of 32% urea and ammonium nitrate (UAN) (32-0-0) was used. 

• Two nitrogen strategies were used: 

 — Prior to planting 180 lb/acre of 32% UAN was applied and incorporated

 — Prior to planting 140 lb/acre of 32% UAN was applied and incorporated followed by 40 lb/acre of 32% UAN 
with a urease inhibitor side dressed at the V6 growth stage 

• Two replications of each treatment were used.

Understanding the Results
• The split application of nitrogen provided a yield increase over a single application across all products tested. The 

increase in yield ranged from just over 5 bu/acre to 38 bu/acre.  

Location          Soil Type         
Previous 

Crop 
Tillage Type Planting Date Harvest Date 

Potential 
Yield 

(bu/acre)

Seeding Rate 
(seeds/acre)

Monmouth, IL Silt loam Corn Conventional 05/08/18 09/26/18 250 36K
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Figure 1. Average yields of corn products in the different nitrogen strategies.
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Nitrogen Application Timing Across Different Corn 
Products
What Does This Mean for Your Farm?
• In 2018, nitrogen was a limiting factor for corn yield in Monmouth, IL. This was most likely due to delayed residue 

breakdown in the spring and a lack of rain in June and July.

• In 2018, most corn products showed a response to a split application of nitrogen.

• Individual products may respond differently to the timing of nitrogen application. Consult your local DSM or 
Technical Agronomist for recommendations.

• Consider all local costs when making nitrogen management decisions.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This information 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 IRM, where applicable, grain marketing and all other stewardship practices and pesticide label directions. Kruger Seeds™ and Design™ are 
registered trademarks of Bayer Group. All other trademarks are the property of their respective owners. ©2018 Bayer Group, All Rights Reserved. 181102081914 110518MW
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Trial Objective
• Nitrogen is a major investment in corn production and its placement influences nitrogen uptake by the crop and 

subsequent potential yield.

• The objective of this three-year study was to determine if an advantage exists for the placement of nitrogen in a 
sidedress application. Nitrogen was placed at the base of the plants or in the center of the row at V6 growth stage. 

Research Site Details

• A 114 RM SmartStax® RIB Complete® corn blend product was planted on April 27th using 32% urea and 
ammonium nitrate (UAN) (32-0-0) as a nitrogen source. 

• Prior to planting 80 lb/acre of actual nitrogen was applied and incorporated. At growth stage V6 (6 leaf collars), an 
additional 100 lb/acre of actual nitrogen was applied with a urease inhibitor. Applications were made using either a 
360 Y-DROP® applicator to the base of the plant, or a rolling coulter with a shallow knife applicator in the center of 
the row.  

• There were four replications of each treatment.  

Understanding the Results 
• The data from 2018 alone as well as the three-year average of data from 2016, 2017, and 2018 are shown in 

Figure 1. In 2018, the average yields for both methods of application were similar as was the average yield for all 
three years when made at the V6 growth stage. However, farmers should understand that corn height will limit 
application timing with a toolbar as compared to using a 360 Y-DROP® that has greater flexibility with regard to 
timing of application.

Nitrogen Placement During
Sidedressing 

Location          Soil Type         
Previous 

Crop 
Tillage Type Planting Date Harvest Date 

Potential Yield 
(bu/acre)

Seeding Rate 
(seeds/acre)

Monmouth, IL Silt loam Corn Conventional 4/27/18 9/24/18 250 36K
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Figure 1. Average corn yield as influenced by nitrogen placement in 2018 and the three-year average       
(2016 – 2018) when applied at the V6 growth stage. 
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Nitrogen Placement During Sidedressing 

What Does This Mean For Your Farm?
• Corn height limits the use of a toolbar for nitrogen application. 

• A 360 Y-DROP® applicator allows for a wider application window and is not limited to just early-season 
applications.

• The ideal placement of sidedressed nitrogen can change from year to year due to weather and environment.

• Individual corn products may respond differently to the timing of nitrogen application. Consult your local seed 
specialists for recommendations.

• Yield differences may not be economically feasible when all costs are considered. Local costs should be evaluated 
when making nitrogen management decisions.

Legal Statements 
The information discussed in this report is from a single site, replicated demonstration. This information piece is designed to report the results of this demonstration and is not intended to 
infer any confirmed trends. Please use this information accordingly. 

Monsanto Company is a member of Excellence Through Stewardship® (ETS). Monsanto products are commercialized in accordance with ETS Product Launch Stewardship 
Guidance, and in compliance with Monsanto’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. This product has 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.

B.t. products may not yet be registered in all states. Check with your seed brand representative for the registration status in your state.

IMPORTANT IRM INFORMATION: RIB Complete® corn blend products do not require the planting of a structured refuge except in the Cotton-Growing Area where corn earworm is 
a significant pest. SmartStax® RIB Complete® corn blend is not allowed to be sold for planting in the Cotton-Growing Area. See the IRM/Grower Guide for additional information. 
Always read and follow IRM requirements.

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 IRM, where applicable, grain marketing and all other stewardship practices and pesticide label directions. Roundup Ready technology contains 
genes that confer tolerance to glyphosate, an active ingredient in Roundup® brand agricultural herbicides. Agricultural herbicides containing glyphosate will kill crops that are not 
tolerant to glyphosate. RIB Complete®, Roundup Ready®, Roundup® and SmartStax® are registered trademarks of Bayer Group. Herculex® is a registered trademark of Dow AgroSciences 
LLC. LibertyLink® and LibertyLink® and the Water Droplet Design® are trademarks of BASF Corporation. Kruger Seeds and Design™ and Kruger Seeds™ are trademarks of Bayer Group. 
All other trademarks are the property of their respective owners. ©2018 Bayer Group, All Rights Reserved. 181102084231 110518MW
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Trial Objective
• Nitrogen is a significant input cost for corn production. Knowing if agronomic practices, such as seeding rates and 

nitrogen application rates, are influenced by the specific product can help farmers manage nitrogen costs more 
efficiently.

• This study was conducted to determine if the response to nitrogen application rates and seeding rates are 
consistent across different corn products.

Research Site Details

• Four corn products with relative maturities of 110, 112, 113, and 114 were planted at 35,000 and                     
45,000 seeds/acre. 

• The nitrogen source used was 32% urea and ammonium nitrate (UAN) (32-0-0) applied before planting and 
incorporated at three different rates: 240, 60, and 0 lb/acre. 

• There were two replications for each treatment. 

Understanding the Results 
• The response to nitrogen and seeding rates was consistent across the four corn products evaluated.  

• At the higher nitrogen rates, the 45,000 seeds/acre seeding rate showed a yield increase; however, in terms of 
profit, the additional seed costs need to be considered.  

• The response to nitrogen rate provided the largest yield increase when compared to seeding rate.

Interaction of Nitrogen Rate with 
Seeding Rate and Corn Product

Location          Soil Type         Previous 
Crop Tillage Type Planting 

Date 
Harvest 

Date 
Potential Yield 

(bu/acre)
Seeding Rate 
(seeds/acre)

Monmouth, IL Silt loam Corn Conventional 05/08/18 09/28/18 250 35K, 45K
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60 lb N at 45K s/a 0 lb N at 35K s/a 0 lb N at 45K s/a

Figure 1. Average yields of corn products in the different nitrogen strategies.
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Interaction of Nitrogen Rate with Seeding Rate 
and Corn Product

What Does This Mean For Your Farm
• Yields increased with increasing nitrogen rate across all corn products.

• Higher populations take advantage of higher nitrogen rates.

• Individual corn products have unique interactions between nitrogen rate and seeding rate. Consult your local DSM 
or Technical Agronomist for recommendations.

• Increased inputs may not be economically feasible when all costs are considered. 

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This information 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 IRM, where applicable, grain marketing and all other stewardship practices and pesticide label directions. Kruger Seeds and Design™ and 
Kruger Seeds™ are trademarks of Bayer Group. All other trademarks are the property of their respective owners. ©2018 Bayer Group, All Rights Reserved. 181011165510 110518MW

Figure 2. Nitrogen rate X Population X Hybrid, (from left to right) 0lb/acre, 60lb/acre, 240lb/acre.

Page 60 



Trial Objective
• Nitrogen is a significant and required investment in corn production. There is considerable interest in applying 

nitrogen later in the growing season; therefore, knowing when corn plants are most responsive to a later-season 
application can help farmers determine the application timing for the best return on their investment.

• The objective of this study was to compare the yield impact of different nitrogen side-dress application timings 
during the growing season.

Research Site Details

• A 114 RM SmartStax® RIB Complete® corn blend product was planted on April 27th using 32% urea and 
ammonium nitrate (UAN) (32-0-0) as the nitrogen source.

• Prior to planting, 80 lb/acre of nitrogen was applied and incorporated into the soil for all treatments.

• The additional nitrogen treatments of 32% UAN were applied with a urease inhibitor using 360 Y-DROP® 
applicators at the rate of 100 lb/acre of actual nitrogen at three different growth stages: V4 (4 leaf collars), V8 (8 leaf 
collars), and VT (Tassel). 

• Three replications of each treatment were used.

Understanding the Results 
• There was a statistically significant difference between all nitrogen application timings with the application at V4 

providing the highest yield response (Figure 1). 

 — This is the third year that this study has been conducted. The results are inconsistent when compared to the 
previous years where the average differences for the combination of 2016 and 2017 results were minimal. 
The 2018 results may have been impacted by cold temperatures in the spring resulting in delayed residue 
decomposition, and leading to reduced nitrogen availability during the early growing season. 

• Differences in nitrogen stress between treatments were visually apparent throughout the season (Figure 2-4).

• The ideal timing of a later-season nitrogen application could change yearly because of weather and environmental 
challenges. Additionally, the cost to potentially obtain greater yields based on the timing of an application of 
nitrogen may not always be economically feasible when all costs are considered.

Timing of Nitrogen Application

Location Soil Type Previous Crop Tillage Type Planting Date Harvest Date
Potential Yield

(bu/acre) 
Seeding Rate
(seeds/acre) 

Monmouth, IL  Silt loam Corn Conventional 4/27/2018 9/24/2018 250 36K
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Timing of Nitrogen Application
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Timing of Nitrogen Sidedress Application

Figure 1. Average yield response to the timing of nitrogen application at Monmouth, IL in 2018.

LSD (0.05) = 6.01

Figure 2. Nitrogen applied at 
growth stage V4 (image taken on 
August 16, 2018).

Figure 3. Nitrogen applied at 
growth stage V8 (image taken on 
August 16, 2018).

Figure 4. Nitrogen applied at 
growth stage VT (image taken 
on August 16, 2018).
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Timing of Nitrogen Application

What Does This Mean For Your Farm?
• Nitrogen applications later in the growing season have the potential to improve yields and reduce potential nitrogen 

loss through leaching and nitrification.

• Environmental conditions and the costs associated with nitrogen applications should be considered when making 
fertility plans for each field.

• Use of 360 Y-DROP® applicators for later-season nitrogen applications can allow for greater flexibility in the timing 
of the application, allowing nitrogen applications in taller corn.

Legal Statements 
The information discussed in this report is from a single-site, replicated demonstration trial. 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. 

Monsanto Company is a member of Excellence Through Stewardship® (ETS). Monsanto products are commercialized in accordance with ETS Product Launch Stewardship 
Guidance, and in compliance with Monsanto’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. This product has 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.

B.t. products may not yet be registered in all states. Check with your seed brand representative for the registration status in your state.

IMPORTANT IRM INFORMATION: RIB Complete® corn blend products do not require the planting of a structured refuge except in the Cotton-Growing Area where corn earworm is 
a significant pest. SmartStax® RIB Complete® corn blend is not allowed to be sold for planting in the Cotton-Growing Area. See the IRM/Grower Guide for additional information. 
Always read and follow IRM requirements.

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 PESTICIDE LABEL DIRECTIONS. Roundup Ready technology contains genes that confer tolerance to glyphosate, an active ingredient in Roundup® 
brand agricultural herbicides. Agricultural herbicides containing glyphosate will kill crops that are not tolerant to glyphosate. Kruger Seeds and Design™ and Kruger Seeds™, 
RIB Complete®, Roundup Ready®, Roundup® and SmartStax® are registered trademarks of Bayer Group. Herculex® is a registered trademark of Dow AgroSciences LLC. LibertyLink® 
and LibertyLink® and the Water Droplet Design® are trademarks of BASF Corporation. All other trademarks are the property of their respective owners. ©2018 Bayer Group, All Rights 
Reserved. 181011170135 110518MW
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Advantages of a SmartStax® Corn Product 
in a Continuous Corn System

Trial Objective
• The corn rootworm (CRW) complex consists of the western and northern corn rootworm. This complex is the most 

economically damaging insect pest of corn in the U.S. 

• Control tactics include crop rotation to a non-corn crop, a pyramided CRW B.t. corn product (two B.t. proteins 
directed towards the larval stage), and insecticide applications. 

• Use of a pyramided corn product may be more effective in preventing economic injury than using a soil-applied 
insecticide on a non-CRW protected corn product. 

• The objective of this study was to compare the yield of a pyramided CRW B.t. corn product to a non-CRW 
protected corn product with and without a soil-applied insecticide.

Research Site Details

• The treatments included products from the same genetic family:

 — A pyramided CRW B.t. corn product - 114 relative maturity SmartStax® RIB Complete® corn product with and 
without Force® 3G insecticide applied at planting in-furrow.

 — A non-CRW protected corn product - 114 relative maturity VT Double Pro® RIB Complete® corn product with 
and without Force® 3G insecticide applied at planting in-furrow.

• There were five replications of each treatment.

• This trial location has been in corn-on-corn production for over five years. 

• CRW pressure was not measured in this trial.

Understanding the Results
• The average yield of the SmartStax® RIB Complete® corn product was 14 bu/acre above the VT Double Pro® RIB 

Complete® product from the same genetic family in this continuous corn production system.

• The yield of each corn product was increased by the inclusion of a soil-applied insecticide; about 6 bu/acre for 
the SmartStax® RIB Complete® corn product and about 10 bu/acre for the VT Double Pro® RIB Complete® corn 
product.

What Does This Mean for Your Farm?
• The CRW complex is always a risk in a continuous corn production system. 

• This trial showed that using a SmartStax® RIB Complete® corn product will provide more protection against CRW 
than a soil-applied insecticide alone.

Location          Soil Type         Previous Crop Tillage Type Planting Date Harvest Date 
Potential Yield 

(bu/acre)
Seeding Rate 
(seeds/acre)

Monmouth, IL Silt loam Corn Conventional 4/30/18 9/26/18 260 36K
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Advantages of a SmartStax® Corn Product in a 
Continuous Corn System

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This information piece is designed to report the results of this demonstration and is not intended to 
infer any confirmed trends. Please use this information accordingly. 

Force®3G insecticide is a restricted use pesticide- 3rd party.

Monsanto Company is a member of Excellence Through Stewardship® (ETS). Monsanto products are commercialized in accordance with ETS Product Launch Stewardship 
Guidance, and in compliance with Monsanto’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. This product has 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.

B.t. products may not yet be registered in all states. Check with your seed brand representative for the registration status in your state. 
IMPORTANT IRM INFORMATION: RIB Complete® corn blend products do not require the planting of a structured refuge except in the Cotton-Growing Area where corn earworm is 
a significant pest. SmartStax® RIB Complete® corn blend is not allowed to be sold for planting in the Cotton-Growing Area. See the IRM/Grower Guide for additional information. 
Always read abd follow IRM requirements.

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.

ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Roundup Ready technology contains genes that confer tolerance to glyphosate, an active ingredient in Roundup® 
brand agricultural herbicides. Agricultural herbicides containing glyphosate will kill crops that are not tolerant to glyphosate. Kruger Seeds and Design™ and Kruger Seeds™, RIB 
Complete®, Roundup Ready®, Roundup® and SmartStax® are registered trademarks of Bayer Group. Herculex® is a registered trademark of Dow AgroSciences LLC. LibertyLink® and 
LibertyLink® and the Water Droplet Design® are trademarks of BASF Corporation. All other trademarks are the property of their respective owners. ©2018 Bayer Group, All Rights 
Reserved. 181205124612 120518MW
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Figure 1. Average yields of the SmartStax® RIB Complete® corn product and the VT Double Pro® RIB 
Complete® corn product with and without a soil-applied insecticide in a continuous corn production 
system. 
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Trial Objective
• The monitoring of corn rootworm (CRW) beetle numbers in current corn and soybean fields can be used to help 

assess the potential risk of a CRW infestation reaching economic damage levels in corn and soybean fields during 
the next growing season.

• Use of this information may help guide decisions regarding management strategies including corn and soybean 
product selection.

• The objective of this project was to measure adult CRW population levels in corn and soybean fields in 2018 to 
assist in risk evaluation for 2019.

Research Site Details

• One to four Pherocon® AM non-baited trapping sites were established at 1499 field locations across the corn 
growing areas of IA, IL, IN, OH, MI, WI, MN, ND, SD, NE, KS, MO, and CO (Figure 1, Top).

• The trapping sites were installed in the interiors of corn and soybean fields that encompassed a variety of crop and 
management histories (Table 1).

• The Pherocon® AM traps were refreshed at 5- to 10-day intervals for 2-8 consecutive weeks through CRW adult 
emergence, mating, and egg laying phases (late July through late September). Following each sampling interval, 
the counts of adult northern and western CRW beetles were recorded and used to calculate the average number of 
CRW beetles/trap/day by field.

• At the end of the collective sampling period, the maximum capture value for each field was determined and the 
data were used in further analyses.

Understanding the Results

Using 2018 Cornroot Worm Beetle Counts 
to Help Evaluate the Risk of an Infestation 
for 2019

Table 1. Location of 2018 CRW beetle monitoring fields by crop (top) and characterization of 2018 sampled 
fields by present crop and previous crop with average maximum daily captures for western and northern 
CRW beetles (bottom).

Location Soil Type Previous Crop Tillage Type
Planting 

Date
Harvest 

Date
Potential Yield 

(bu/acre)
Seeding Rate 
(seeds/acre)

1499 fields 
Drained or well 
drained 

See Figure 1 Conventional --- --- 110-250 28K-36K 

2017 Crop
Previous 

Crop
Number of 

Sampled Fields 

Average peak number of Beetles/Trap/Day

Northern Corn 
Rootworm

Western Corn 
Rootworm

Total

Corn Corn 181 0.27 3.85 4.11

Corn Rotated 154 0.28 0.46 0.74

Corn Not Specified 842 0.05 1.26 1.30

Total Corn All Rotations 1177 0.18 1.78 1.97

Soybean Corn 322 0.02 0.40 0.42

Corn and Soybean All Rotations 1499 0.16 1.59 1.75
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Figure 1. Average number of beetles per trap per day summarized by crop and rotation. Data in this graph 
is the result of field trials conducted on 1499 field plots in 10 different states in 2018.

Using 2018 Cornroot Worm Beetle Counts to 
Help Evaluate the Risk of an Infestation for 2019

Categories for CRW beetle counts are based on action thresholds (beetles/trap/day) suggested by Extension 
entomologists at the Universities of Illinois and Iowa State and provide economic damage (ED) potential for the following 
season.1,2

• Less than 2 beetles indicate a low risk of ED.

• Greater than 1 beetle suggests a low risk for ED but could indicate populations are increasing.

• Greater than 2 beetles indicate ED is likely if control measures are not used.

• Control measures include CRW Bacillus thuringiensis (B.t.)-protected corn products or soil-applied insecticides.

• Greater than 5 beetles indicate ED is very likely and populations are expected to be very high.
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Figure 2. 2018 CRW trap counts taken from 1499 corn and soybean fields across the Corn Belt.

2018 CRW Beetle Survey Data

 — CRW populations were variable across the corn growing area. This suggests that environment and 
management are factors in determining CRW pressure levels.

 — 19% of corn fields had counts exceeding the action threshold of 2 beetles/trap/day (Figure 1). 

 — 11% of the corn fields were approaching action threshold levels (Figure 1).

 — Corn followed by corn had higher average maximum daily counts than 1st-year corn (4.7 vs. 0.74 beetles/trap/
day (Table 1).

 — 39% of continuous corn fields exceeded the action threshold (Figure 1).

 — Counts from soybean fields in IL and eastern IA were low (0.42 beetles/trap/day) (Table 1).

 — The threshold was exceeded in 5% of all soybean fields sampled (Figure 1).

 — Counts of 0 were recorded in 14% and 38% of corn and soybean fields, respectively (Figure 1).

2018 Data Interpolation (Figure 2)

 — Point data were interpolated to estimate populations and relative risk at the landscape level.

 — To account for variations in sampling density and distribution, interpolations were based on average maximum 
values calculated within a systematic grid applied to the estimation area.

 — On a broad scale, CRW populations, and consequently risk potential, is elevated in corn fields across eastern 
and southwest NE, northeast CO, west KS, southeast SD, as well as northwest, central, and east central IA.

 — Corn rootworm populations continue to be relatively low in many parts of ND, MO, IL, and southern WI; 
however, localized hot spots can be found every year.

 — Notable CRW beetle presence in soybean fields was isolated to small areas in north central IL and northeast IA.

Using 2018 Cornroot Worm Beetle Counts to 
Help Evaluate the Risk of an Infestation for 2019
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Figure 3. Corn root worm trap count from 1177 corn fields in 2018 (see the 2017 research report for 
previous CRW counts). 

Comparison of 2017 vs. 2018 CRW Beetle Data (Figure 3)

 — Absolute comparisons between 2017 and 2018 populations should be made with low confidence due to large 
differences in sampling intensity and distribution. However, trends may still be reliably identified.

 — Areas with large populations (i.e. “hot spots”) are consistent from year to year. Populations appear to have 
grown in some areas (e.g. IA) while are dissipating in others (e.g. portions of IL and southern WI).

What Does This Mean for Your Farm?
• CRW pose a threat to yield and profit, making it a pest that cannot be ignored. University research has 

demonstrated that even a moderate level of CRW feeding can cause yield losses averaging 15% with losses up to 
45% or more being possible.3

• In the absence of site-specific data, local/regional surveys may provide insight at the landscape level and can be 
used to make informed decisions regarding management and product selection decisions.

• Beetle numbers and infestation geographies change. Continue to monitor present and historical data to gain 
information regarding CRW infestation potential. Use this information to help prepare for the 2019 season by 
selecting B.t.-protected corn products to protect your risk of CRW larvae damaging roots the following year.

Using 2018 Cornroot Worm Beetle Counts to 
Help Evaluate the Risk of an Infestation for 2019
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Sources
1 Western corn rootworm. Diabrotica virgifera virgifera LeConte. Extension & Outreach. Department of Crop Sciences. 

University of Illinois. http://extension.cropsciences.illinois.edu/fieldcrops/insects/western_corn_rootworm.
2 Hodgson, E. and Gassmann, A. 2016. Guidelines for using sticky traps to assess corn rootworm activity. Integrated 

Crop Management. Iowa State University. https://crops.extension.iastate.edu/cropnews/2016/06/guidelines-using-
sticky-traps-assess-corn-rootworm-activity.

3 Evaluating corn rootworm risk and economic impact. 2017. Agronomic Spotlight. Monsanto Company. 

Websites verified 11/9/17. 171106192900

Legal Statements
For additional agronomic information, please contact your local brand representative. The information discussed in this report is from a multiple-site demonstration trial. 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 PESTICIDE LABEL DIRECTIONS. Kruger Seeds and Design™ and Kruger Seeds™ are trademarks of Bayer Group. All other trademarks are the property 
of their respective owners. ©2018 Bayer Group, All Rights Reserved. 181127100429 010819HKG

Using 2018 Cornroot Worm Beetle Counts to 
Help Evaluate the Risk of an Infestation for 2019

Page 70 



Influence of the Timing of Cereal Rye Cover 
Crop Termination on Corn Yield

Trial Objective
• Cereal rye has become a common crop to use in Midwest cropping systems; however, while cover crops can 

reduce erosion, utilize excess soil nutrients, and increase soil organic matter, they must be terminated in a timely 
manner in the spring to avoid negatively impacting the following cash crop. 

• In this trial, different termination timings with a burndown herbicide application were assessed to provide 
information to farmers on the most effective termination time to maximize the yield potential of the following corn 
crop.

Research Site Details

• The cereal rye was terminated using Roundup PowerMAX® herbicide with ammonium sulfate at four different 
dates: April 27th (26 days prior to planting), May 8th (15 days prior to planting), May 23rd (at planting), and May 
30th (7 days post planting).  

• Prior to planting 200 lb/acre of nitrogen in the form of 32% urea and ammonium nitrate (UAN) (32-0-0) was 
applied.

• Two replications of each treatment were used.

Figure 1. Average yields of corn by the cereal rye cover crop termination date. 

Location          Soil Type         Previous Crop Tillage Type Planting Date Harvest Date 
Potential Yield 

(bu/acre)
Seeding Rate 
(seeds/acre)

Monmouth, IL Silt loam
Corn followed by cereal rye 
planted in the fall after corn 
harvest in 2017

No-till into 
cereal rye 

5/23/18 10/1/18 250 36K
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Influence of the Timing of Cereal Rye Cover Crop 
Termination on Corn Yield
Understanding the Results
• A factor that may have reduced the rate of decompositon of the cereal rye in 2018 was the colder than average 

temperatures in the early spring. With the slower rate of decompostion, nitrogen availbility may have been limited 
during the early growth period of the corn crop.  

• Corn yield decreased with later termination dates (Figure 1). 

Figure 2. Cereal rye cover crop terminated 26 days prior to planting (photo taken June 11, 2018).

Figure 3. Cereal rye cover crop terminated 15 days prior to planting (photo taken June 11, 2018).
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Figure 4. Cereal rye cover crop terminated at planting (photo taken June 11, 2018).

Figure 5. Cereal rye cover crop terminated 7 days post planting (photo taken June 11, 2018).

Influence of the Timing of Cereal Rye Cover Crop 
Termination on Corn Yield

What Does This Mean for Your Farm?
• This trial conducted this year showed termination at least a month prior to planting had a beneficial impact on corn 

crop yield.

• Waiting too long to terminate a cover crop may reduce yield potential due to nitrogen tie up.

• Termination of a cereal rye cover crop close to planting may negatively impact yield due to competition with the 
emerging corn plants.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This information piece is designed to report the results of this demonstration and is not intended to 
infer any confirmed trends. Please use this information accordingly. 

Roundup Technology® includes glyphosate-based herbicide technologies.

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 IRM, where applicable, grain marketing and all other stewardship practices and pesticide label directions. Kruger Seeds and Design™, Kruger 
Seeds™, Roundup PowerMAX® and Roundup Technology® are registered trademarks of Bayer Group. © 2018 Bayer Group, All Rights Reserved. 181031103723 103118MW
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Trial Objective
• Harness® MAX is a pre-mix herbicide containing acetochlor (Harness® herbicide) plus mesotrione. Harness® MAX 

has a flexible application window including pre-plant, pre-emergence, and post-emergence up to 11-inch corn.

• There are multiple premixes available that contain different combinations of mesotrione with a group 15 herbicide, 
and these products have a range of use rates listed on the label.

• The objective of this study was to compare weed control and yield from Harness® MAX and competitor herbicides 
applied pre-emergence across a range of use rates.

Research Site Details

• The trial was arranged in a split-plot design with three replications.

• Herbicide treatments are listed in Table 1.

• Kochia was emerged at planting, so kochia control assessments reflect both the foliar efficacy of the treatments in 
addition to residual control of kochia that emerged after planting and herbicide application. 

• Palmer amaranth and kochia pressure was extremely high (Figure 1).

Harness® MAX Herbicide for 
Pre-emergence Weed Control

Table 1. Herbicide treatments.

Location Soil Type
Previous 

Crop
Tillage Type

Planting 
Date

Corn 
Product

Seeding Rate 
(seeds/acre)

Herbicide 
Application Date 

Gothenburg, NE Clay loam Soybean Conventional 05/01/18 114 RM 34K 05/02/18

Treatment Herbicide Active Ingredients Use Rate/Acre

1 Harness® Xtra Acetochlor + Atrazine 2.6 qt

2 Resicore® Acetochlor + Mesotrione + Clopyralid 3 qt

3 Acuron® S-metolachlor + Mesotrione + Bicyclopyrone + Atrazine 3 qt

4 Harness® MAX Acetochlor + Mesotrione 75 fl oz

5 Harness® MAX + Atrazine Acetochlor + Mesotrione + Atrazine 75 fl oz + 1 qt

6 Harness® Xtra Acetochlor + Atrazine 2.2 qt

7 Resicore® Acetochlor + Mesotrione + Clopyralid 2.375 qt

8 Acuron® S-metolachlor + Mesotrione + Bicyclopyrone + Atrazine 2.75 qt

9 Harness® MAX Acetochlor + Mesotrione 64 fl oz

10 Harness® MAX + Atrazine Acetochlor + Mesotrione + Atrazine 64 fl oz + 1 qt

11 Harness® Xtra Acetochlor + Atrazine 1.8 qt

12 Resicore® Acetochlor + Mesotrione + Clopyralid 2.25 qt

13 Acuron® S-metolachlor + Mesotrione + Bicyclopyrone + Atrazine 2.5 qt

14 Harness® MAX Acetochlor + Mesotrione 55 fl oz

15 Harness® MAX + Atrazine Acetochlor + Mesotrione + Atrazine 55 fl oz + 1 qt
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Understanding the Results
• No crop injury was observed from any of the herbicide treatments.

• Numerical differences were observed in weed control between the different treatments for all species assessed, but 
significant differences were only observed for Palmer amaranth control (P = 0.06) (Figure 2).

• There were no significant differences in weed control between the herbicide treatments at the mid and high rates 
(Treatments 1-10).

• The addition of atrazine to Harness® MAX numerically improved weed control, and this treatment numerically 
provided the greatest level of control of all weed species compared to Harness® MAX alone, Acuron®, Resicore®, or 
Harness® Xtra.

• Harness® MAX provided statistically greater Palmer amaranth control and numerically greater kochia control 
compared to Resicore®.

• No significant differences in corn yield were observed (P = 0.14) (Figure 3).

Figure 1. Non-treated plot containing Palmer amaranth and kochia.

Harness® MAX Herbicide for Pre-emergence 
Weed Control
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Figure 2. Weed control 55 days after the treatments (only the lower-end rates are shown).

Figure 3. Average corn yield resulting from the different herbicide treatments.
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What Does This Mean for Your Farm? 
• Problematic weeds, such as Palmer amaranth and kochia, necessitate the use of pre-emergence and post-

emergence herbicides with both foliar and soil activity.

• At the lower end of use rates assessed, Harness® MAX plus atrazine provided the greatest control of Palmer 
amaranth, kochia, and green foxtail relative to competitive herbicide treatments.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This information 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 IRM, where applicable, grain marketing and all other stewardship practices and pesticide label directions. 

ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Harness® Herbicide and Harness MAX Herbicide are not 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. Kruger Seeds and Design™, Kruger Seeds™ and Harness® are registered trademarks of Bayer Group. All other trademarks are the property of their 
respective owners. ©2018 Bayer Group, All Rights Reserved. 181114135249 112118CAM

Harness® MAX Herbicide for Pre-emergence 
Weed Control
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Advantages of Soybean Seed Treatments

Trial Objective
• The increased interest in lower soybean seeding rates and earlier planting has spurred increased interest in the 

value of seed treatments.  

• Later planting dates may also benefit from the use of soybean seed treatments when lower seeding rates are used.  

• The objective of this study was to assess the value of Acceleron® Seed Applied Solutions STANDARD for use in 
soybean across different planting dates.  

Research Site Details

• A 2.8 maturity group Roundup Ready 2 Xtend® soybean product was planted on April 25th and May 18th. 

• On each date, the product was either treated with Acceleron® Seed Applied Solutions STANDARD or not treated.  

• There were two replications for each treatment. 

Understanding the Results
• The treatment with Acceleron® Seed Applied Solutions STANDARD, containing a fungicide and insecticide, 

provided the highest average yield for each planting date: 

 — There was an average of a 4.7 bu/acre yield advantage for the early planting date and an average of a 6.7 bu/
acre yield advantage for the late planting date when using Acceleron® Seed Applied Solutions STANDARD. 

Figure 1. Average yield of a 2.8 MG Roundup Ready 2 Xtend® soybean product as influenced by seed 
treatment and planting date.

Location          Soil Type         Previous Crop Tillage Type Planting Date Harvest Date 
Potential Yield 

(bu/acre) 
Seeding Rate 
(seeds/acre)

Monmouth, IL Silt loam Corn Conventional 04/25, 05/18/18 10/04/18 80 130K
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Advantages of Soybean Seed Treatments

What Does This Mean for Your Farm? 
• Average yield was higher across early and late planting dates when Acceleron® Seed Applied Solutions STANDARD 

was used. 

• While the majority of planting time studies for soybean conducted at the Monmouth Learning Center have found 
that early planting provides higher yield potential in soybean, that was not the case in this study.

• Protecting your seed investment with Acceleron® Seed Applied Solutions STANDARD may help seedlings establish 
more quickly, stay healthier, and ultimately result in higher yield potential.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This information piece is designed to report the results of this demonstration and is not intended to 
infer any confirmed trends. Please use this information accordingly. 

FOR SOYBEANS, each Acceleron® Seed Applied Solutions offering is a combination of separate individually registered products containing the active ingredients: BASIC Offering: 
metalaxyl, fluxapyroxad, and pyraclostrobin. STANDARD Offering: metalaxyl, fluxapyroxad, pyraclostrobin, and imidacloprid. STANDARD FN Offering: metalaxyl, fluxapyroxad, 
pyraclostrobin, and tioxazafen. ELITE Offering: metalaxyl, fluxapyroxad, pyraclostrobin, imidacloprid, and tioxazafen.

Monsanto Company is a member of Excellence Through Stewardship® (ETS). Monsanto products are commercialized in accordance with ETS Product Launch Stewardship 
Guidance, and in compliance with Monsanto’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. This product has 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 DIRECTIONS FOR USE ON PESTICIDE LABELING.  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. 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. 

Roundup Ready 2 Xtend® soybeans contains genes that confer tolerance to glyphosate 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 Technology Use Guide for recommended weed control programs. 

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 PESTICIDE LABEL DIRECTIONS. Kruger Seeds™ and Design™, Acceleron® and Roundup Ready 2 Xtend® are registered trademarks of Bayer Group. 
All other trademarks are the property of their respective owners. ©2018 Bayer Group, All Rights Reserved. 181105130146 110518MW

Figure 2. The two rows on the left are untreated, the two rows on the right are treated with Acceleron® 
Seed Applied Solutions STANDARD. 

Page 79



Impact of Fungicide on Soybean Yield

Trial Objective
• This study was conducted to evaluate if soybean products respond differently to a fungicide application and to 

determine the impact of a fungicide application on soybean yield, regardless of the level of disease pressure.

Research Site Details

• The study was set up as a split plot with three replications. Fungicide was the whole plot and soybean product was 
the subplot.

• Eighteen soybean products were evaluated ranging in maturity from a 2.0 to 3.5.

• Delaro® 325 SC fungicide was applied at 10 fl oz/acre at the R3 growth stage.

• Plots were sprinkler irrigated and weeds were controlled as needed.

• Some soybean diseases (septoria brown spot, phomopsis pod and stem blight, and anthracnose) were observed 
at low levels but no soybean disease was prevalent at an economic threshold.

Understanding the Results
• There was no significant interaction between soybean product and fungicide application even though there were 

some large differences in yield between the treated and untreated yields for a few products as seen in Table 1.  
However, there was an overall significant benefit for the application of a fungicide as reported in Figure 1.  

• The fungicide application provided a positive $2.95 return per acre. 

• Test weight and harvest moisture were unaffected by the fungicide application.

• For some soybean products, a noticeable difference was observed with more late-season growth from green stems 
with a fungicide compared to no fungicide (Figure 2).

Figure 1. Soybean yield as influenced by fungicide application.
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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 05/17/18 10/03/18 85 160K
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Impact of Fungicide on Soybean Yield

Figure 2. More late-season growth from green 
stems was observed with a fungicide treatment 
(left) compared to no fungicide (right).

Figure 3. Soybean stems showing symptoms of 
phomopsis pod and stem blight and anthracnose 
in the plot with no fungicide (left) vs. fewer disease 
symptoms and greener stems from the plot where 
fungicide was applied at the R3 growth stage (right).

• Soybean product did impact yields significantly.  Producers should work with their local seed sales team to identify 
how their branded soybean product performed in this study as detailed in Table 1.

What Does This Mean for Your Farm?
• A fungicide application may provide increased value even in years when soybean diseases are prevalent at low to 

moderate levels.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This information 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. 

Always read and follow grain marketing and all other stewardship practices and pesticide label directions. Kruger Seeds and Design™, and Delaro® are registered 
trademarks of Bayer Group. All other trademarks are the property of their respective owners. ©2018 Bayer Group, All Rights Reserved. 181011162321 101818CAM
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Table 1. Average yield for each soybean product when treated or not treated with a fungicide along with 
the average yield for the product across those two treatments.

Maturity Group Fungicide Application Yield Average Yield
bu/acre

2.4 A Yes 79.8 76.7
No 73.5

2.7 A Yes 92.9 89.6
No 86.2

2.6 A Yes 90.8 87.8
No 84.8

2.5 A Yes 85.3 84.8
No 84.3

2.8 A Yes 80.8 81.1
No 81.4

2.9 A Yes 86.6 86.8
No 86.9

2.2 A Yes 93.7 90.2
No 86.6

2.4 B Yes 91.1 87.9
No 84.6

2.5 B Yes 85.3 83.4
No 81.4

2.7 B Yes 91.7 86.5
No 81.3

2.9 B Yes 88.6 84.5
No 80.5

3.3 A Yes 88.0 86.7
No 85.5

2.0 A Yes 81.2 80.0
No 78.8

2.4 C Yes 86.9 83.2
No 79.5

2.4 D Yes 86.3 85.3
No 84.2

2.6 B Yes 84.2 77.8
No 71.4

3.3 B Yes 84.0 84.2
No 84.5

3.5 A Yes 85.4 85.8
No 86.2

LSD (0.1) NS 5.0

Impact of Fungicide on Soybean Yield
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Trial Objective
• To determine if various agronomic inputs could reduce the impact of environmental, weed, disease, and insect 

stresses in soybean.  

Research Site Details

• Two soybean products, a 2.8 and 3.7 relative maturity, were used and planted in a 30-inch twin-row configuration.   

• Treatments included:

 — RI: Rhizobium inoculant alone (Optimize®)

 — FF: Foliar fungicide alone (Delaro® 325 SC fungicide) applied at growth stage R3

 — RI + FF: Rhizobium inoculant + foliar fungicide at R3

 — FI: Foliar insecticide alone (Warrior®) at R3

 — RI + FI: Rhizobium inoculant + foliar insecticide at R3

 — FI + FF: Foliar insecticide at R3 + foliar fungicide at R3

 — RI + FI + FF: Rhizobium inoculant + foliar insecticide at R3 + foliar fungicide at R3

 — UTC: Untreated control

Stair Step Soybean Management 

Location          Soil Type         Previous 
Crop Tillage Type Planting Date Harvest Date 

Potential 
Yield 

(bu/acre)

Seeding Rate 
(seeds/acre)

Monmouth, IL Silt loam Corn Conventional 5/21/18 10/18/18 55 130K

Figure 1. Average yield of the two soybean products as influenced by the various inputs. 
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Understanding the Results 
• The combination of all three inputs, rhizobium inoculant, insecticide, and fungicide (RI + FI + FF), as well as the 

insecticide and fungicide combination (FI + FF) provided the highest average yield for both soybean products. 

What Does This Mean For Your Farm?
• Achieving maximum soybean yield potential depends on management practices that minimize plant stress and 

reduce the impact of environmental conditions on plant health.

• Reduction of stresses with the use of fertilizer, inoculant, fungicide, and insecticide can help achieve maximum yield 
potential.

• Agronomic practices, such as row spacing, proper planting date, and population, can help reduce the impact of 
environmental stresses.

Legal Statements 
The information discussed in this report is from a single site, replicated demonstration. This information 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. Kruger Seeds and Design™ and Kruger Seeds™, Delaro® 
and Optimize® are registered trademarks of Bayer Group. All other trademarks are the property of their respective owners. ©2018 Bayer Group, All Rights Reserved. 181030112823 
103118MW

Stair Step Soybean Management 

Figure 2. Average yield across both soybean products as influenced by the various inputs. 
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Influence of Soybean Seeding Rate at 
Three Planting Dates

Trial Objective
• Planting date is an important factor for potential soybean yield. An earlier planting date could be a low-risk/high-

return soybean management practice.

• A generally recommended practice is to increase the seeding rate when soybean planting occurs later in the 
season. 

• This trial was conducted to determine the effect of the seeding rate on the yield of soybean across three planting 
dates.  

Research Site Details

• A 3.7 relative maturity group Roundup Ready 2 Xtend® soybean product was planted at three planting dates (April 
25th, May 23rd, and June 4th) and four different seeding rates (60,000, 100,000, 140,000, and 180,000 seeds/
acre).  

• There were two replications for each treatment, all replications received the same weed management program.

Understanding the Results
• The average yields increased with earlier planting dates. The average yields across all seeding rates for the April 

25th, May 23rd, and June 4th planting dates were 74.2, 71.7, and 66.6 bu/acre, respectively. 

• The 140,000 seeds/acre seeding rate provided the highest yield at the earliest and mid-planting dates. At the latest 
planting date, there was only a 2.5 bu/acre difference in average yield between all seeding rates.

Figure 1. The influence of planting date and seeding rate on average soybean yield at the Monmouth 
Learning Center, 2018. 

Location          Soil Type         
Previous 

Crop 
Tillage Type Planting Date Harvest Date 

Potential Yield 
(bu/acre) 

Seeding Rate 
(seeds/acre)

Monmouth, IL Silt loam Corn Conventional 4/25, 5/23, 6/4/18 10/17/18 70
60K, 100K, 
140K, 180K
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Influence of Soybean Seeding Rate at Three Plant-
ing Dates
What Does This Mean for Your Farm?
• Our studies at the Bayer Learning Center at Monmouth, IL generally agree with regional University planting date 

studies in that early planting of soybean tends to provide a higher yield potential than later planting.

• Early planting assumes that the soil and weather conditions are suitable for seedbed preparation and seed 
germination; the actual planting date will vary year to year based on weather and field conditions.

• Contact your District Sales Manager or Technical Agronomist for planting recommendations.

• For this specific site and testing year there was no observed influence in different seeding rates and planting dates 
and this study will be repeated again in 2019.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This information piece is designed to report the results of this demonstration and is not intended to 
infer any confirmed trends. Please use this information accordingly. 

Monsanto Company is a member of Excellence Through Stewardship® (ETS). Monsanto products are commercialized in accordance with ETS Product Launch Stewardship 
Guidance, and in compliance with Monsanto’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. This product has 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 DIRECTIONS FOR USE ON PESTICIDE LABELING. 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. 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. 

Roundup Ready 2 Xtend® soybeans contains genes that confer tolerance to glyphosate 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 Technology Use Guide for recommended weed control programs. 

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 PESTICIDE LABEL DIRECTIONS. Kruger Seeds™ and Design™, and Roundup Ready 2 Xtend® are registered trademarks of Bayer Group. All other 
trademarks are the property of their respective owners. ©2018 Bayer Group, All Rights Reserved. 181105124113 110518MW
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Effects of Soybean Planting Date on Yield

Trial Objective
• By delaying soybean planting, the yield potential of the crop is decreased. University of Illinois data indicates that 

maximum soybean yield potential is achieved at a planting date of April 17, based on nine years of research from 
2008-2016.4

• Cold soil temperatures, common in early planting situations, can delay germination, increasing the risk of the seeds 
being damaged by insects, nematodes, and soil-borne pathogens, and limiting the potential benefit of an extended 
growing season. 

• This 2018 research study was conducted with the goal of further understanding and quantifying the yield impact of 
different planting dates in soybean.

Research Site Details

• This trial was conducted at Bayer Market Development sites in Sangamon, Piatt, and Woodford Counties, Illinois.  

• An identical set of soybean products was planted early (prior to May 5), normal (May 5 through May 20), and late 
(after May 20) at each location except at the Auburn location where unfavorable weather prevented the latest 
planting.  

• All planting dates were planted at a seeding rate of 140,000 seeds/acre and were harvested as they matured.  

• All seed used in this study was treated with Acceleron® Seed Applied Solutions STANDARD seed treatment.

• The number of nodes per plant were counted at harvest for each product and planting date.

• The 2018 growing season began favorably, with higher than normal temperatures and adequate precipitation early.  
Very little rainfall accumulated in July and early August before normal rainfall resumed.

Understanding the Results
• In this study, the earlier planting dates out-yielded the later planting dates (Figure 1). This trend was consistent 

across relative maturities and locations.  

• At the early and normal planting dates, there was not a significant difference in the number of nodes per plant 
(Figure 2).  However, there were significantly fewer nodes on later-planted soybean plants. This helps to explain 
some, but not all, of the yield differences observed.

• These results are consistent with data from multiple universities and grower experience, which suggest that there is 
a potential yield gain from planting soybean crops earlier than historical norms.

Location          Soil Type         Previous 
Crop Tillage Type Planting Date Harvest Date Potential Yield 

(bu/acre)
Seeding Rate 
(seeds/acre)

Roanoke, IL Silt loam Corn Conventional
4/25/18, 5/8/18, 
5/23/18

9/24/18, 
10/4/18 75 140K

Auburn, IL Silt loam Corn Conventional 5/2/18, 5/22/18 9/29/18 75 140K

Monticello, IL Silt loam Corn Conventional
5/1/18, 5/14/18, 
6/1/18 10/23/18 75 140K
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Effects of Soybean Planting Date on Yield
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Figure 2. Average nodes per plant by soybean planting date.

Figure 1. Average yield by soybean planting date.
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What Does This Mean for Your Farm?
• According to USDA statistics, the percentage of the soybean crop planted by the first week of May has increased 

from around 9% in 1982 to 16% in 2017.1 Planting early allows more nodes to accumulate throughout the growing 
season.  Increased node count is highly correlated with increased yield; node count is the physical trait that has 
the single highest effect on yield.2 University of Nebraska research indicates that nodes are consistently created 
at a rate of 0.27 nodes/day, regardless of weather conditions.3 Node accrual continues until the R5 growth stage. 
Therefore, for each week earlier the crop is in the ground, approximately two additional nodes are generated. The 
onset of the R5 growth stage is hastened by late-season stress, increasing the importance of early-season node 
creation.

• To help maximize soybean yield potential, growers should utilize solid agronomic insight when assessing 
soybean planting dates. In general, the University of Illinois does not recommend planting soybean seeds at soil 
temperatures below 50° F.5 The most common loss of soybean stand after planting is heavy rainfall between 
planting and emergence; therefore, the long-term weather forecast should be considered since early-planted 
soybean seeds can take longer to emerge.4

Sources
1USDA National Agricultural Statistics Service.  www.nass.usda.gov/Agcensus
2Ball, R.A., McNew, R.W., Vories, E.D., Keisling,T.C., and Purcell, L.C.  2001. Path analyses of population density 

effects on short-season soybean yield. Agronomy Journal. Volume 93.
3Bastidas, A.M., Setiyono, T.D., Dobermann, A., Cassman, K.G., Elmore, R.W., Graef, G.L. and Specht, J.E. 2008. 

Soybean sowing date: The vegetative, reproductive, and agronomic impacts. Crop Science. Volume 48.
4Nafziger, E. 2016. Planting date: Corn or soybean first? The bulletin: Pest management and crop development 

information for Illinois. http://bulletin.ipm.illinois.edu/?p=3564
5De Bruin, J.L. and Pedersen, P.  2008. Soybean seed yield response to planting date and seeding rate in the upper 

Midwest. Agronomy Journal. Volume 100.

Legal Statements
For additional agronomic information, please contact your local brand representative. The information discussed in this report is from a three-location demonstration trial. 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. 

FOR SOYBEANS, EACH ACCELERON® SEED APPLIED SOLUTIONS OFFERING is a combination of separate individually registered products containing the active ingredients: BASIC Offering: 
metalaxyl, fluxapyroxad, and pyraclostrobin. STANDARD Offering: metalaxyl, fluxapyroxad, pyraclostrobin, and imidacloprid. STANDARD FN Offering: metalaxyl, fluxapyroxad, pyraclostrobin, 
and tioxazafen. ELITEOffering: metalaxyl, fluxapyroxad, pyraclostrobin, imidacloprid, and tioxazafen. Upstream Treatment Offerings Only: Acceleron® B-200 SAT is included seamlessly 
in the Acceleron® Seed Applied Solutions STANDARD FN and ELITE tiers. The distribution, sale, or use of an unregistered pesticide is a violation of federal and/or state law and is strictly 
prohibited. Not all products are approved in all states. Please visit http://acceleronsas.com/stateapprovals regarding the approval status of products containing NemaStrike™ Technology 
for application to seeds in your state. 

ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. ILeVO® is a trademark of BASF Corporation. Kruger Seeds and Design™ and Kruger Seeds™,  Acceleron® and 
NemaStrike™ are trademarks of Bayer Group. All other trademarks are the property of their respective owners. ©2018 Bayer Group. All Rights Reserved. 181204075623 121418LGM

Effects of Soybean Planting Date on Yield
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Influence of Row Width on Soybean Yield

Trial Objective
• Deciding which row width to use when planting a crop is one of the many important decisions farmers make when 

trying to maximize the potential yield of a production system. Thirty-inch rows are the standard row width and are 
typically seeded with a planter, which provides improved seed-to-soil contact and seed singulation when compared 
to a drill. Rows narrower than 15 inches are typically seeded with a drill. By using a drill, crop canopy closure can 
be achieved earlier in the growing season, providing the crop a competitive advantage over weeds. In addition, 
drills are not used to plant corn and are likely readily available to plant soybean during the spring.

• This trial was conducted to determine if row width impacts dryland soybean yield.

Research Site Details

• The study was set up as a split-plot with four replications. Row width was the whole plot and seeding rate was the 
subplot.

• A 2.4 maturity group soybean product was planted in all plots.

• Two row widths were used:

 — 30-inch row seeded with the planter

 — 7.5-inch row seeded with the drill

• Four seeding rates were used:

 — 120,000, 160,000, 200,000, and 240,000 seeds/acre

• Weeds were controlled as needed and no fungicide or insecticide was used on the plots.

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-till 06/01/18 10/16/18 65 Varied

Figure 1. Field (left) and plant architecture (right) of soybean in 30-inch rows at 160,000 seeds/acre.
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Influence of Row Width on Soybean Yield

Understanding the Results
• There was no interaction between row width and seeding rate.

• There was no significant difference in yields by row width with the 30-inch row soybean yielding 61 bu/acre and the 
7.5-inch row soybean yielding 64 bu/acre when averaged across the different seeding rates.

• Seeding rate did not influence yield significantly with the 120,000, 160,000, 200,000, and 240,000 seeds/acre 
rates yielding 61, 60, 61, and 61 bu/acre, respectively, when averaged across row widths.

What Does This Mean for Your Farm?
• On dryland fields with moderate yield potential, row width will likely not impact soybean yield.

• If soil conditions allow for good seed-to-soil contact from soybean seeded with a drill for 7.5 inch row, soybean 
yield will likely be on par with 30-inch row soybean seeded with a planter.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This information 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. Kruger Seeds and Design™ and Kruger Seeds™ are trademarks 
of Bayer Group. All other trademarks are the property of their respective owners. ©2018 Bayer Group, All Rights Reserved. 181030115751 111318CAM

Figure 2. Field (left) and plant architecture (right) of soybean in 7.5-inch rows at 160,000 seeds/acre.
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Trial Objectives:
• A critical agronomic decision is the choice of soybean products and their associated optimum seeding rate. 

Though soybeans compensate well at different plant populations, soybean products respond differently and the 
search for the optimum seeding rate continues. 

• The objective of this study was to determine the yield potential of soybean products at different seeding rates.

Research Site Details: 

Location          Soil Type         
Previous 

Crop 
Tillage 
Type 

Planting 
Date 

Harvest 
Date 

Potential Yield 
(bu/acre)

Seeding Rate 
(seeds/acre)

Huxley, IA Clay loam Corn No tillage 05/09/2016 10/17/2016 60
100K, 140K, 
180K

• Fourteen Kruger Seeds™ brand soybean products ranging from 1.8 to 3.3 maturity group (MG) were planted at 
100,000, 140,000, and 180,000 seeds/acre.

• The trial was planted in 30-inch spacing, 4 rows per product per seeding rate, and 200-ft long plots. 

• Weed management consisted of a rye burndown with Roundup PowerMAX® and a post-emergence application of 
XtendiMax® herbicide with VaporGrip® Technology, Warrant®, and Roundup PowerMAX®.

Understanding the Results:

Soybean Yield Response to Seeding Rate
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Figure 1. Average yields of early MG Kruger Seeds™ brand soybean products at three different seeding 
rates.
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Table 1. Performance of early MG Kruger Seeds™ brand soybean products at different seeding rates. Early 
stand count was taken at the V4 growth stage. Harvest population and lodging score were taken after the 
R8 growth stage. Lodging score was based on a 1-9 scale with 1 = 100% erect and 9 = 100% flat.

Kruger 
Seeds™ 
Brand

Seeding 
Rate (1000 
seeds/acre)

Early Stand 
Count (1000 
seeds/acre)

Harvest 
Population 

(1000 seeds/
acre)

Lodging 
Score

Grain 
Moisture 

(%)

Average 
Yield (bu/

acre)

Average 
Yield 

Ranking

K2X-1862

100K 77.5 79.5 1 10.9

59.7 7140K 107.5 107 1 11.2

180K 151.5 132.5 1.5 11.6

K2X-2052

100K 75.5 83 1 12.6

67.3 2140K 102.5 98 1 13.1

180K 146 126 1.5 13.3

K2X-2073

100K 94 99 1 12.2

68.2 1140K 114.5 113 1 12.1

180K 162.5 138 1.5 12.0

K2X-2172

100K 74.5 70 2 11.5

64.7 3140K 108 93 5 12.0

180K 142.5 123 5 11.7

K2X-2261

100K 84.5 92.5 1 11.8

62.9 5140K 117 114.5 1 12.1

180K 160 130.5 1 11.9

K2X-2442

100K 68 82 1 12.0

61.6 6140K 99 93 1.5 11.8

180K 123.5 114 2 12.3

K2X-2573

100K 79 71.5 1.5 11.1

63.9 4140K 124.5 102 1.5 11.4

180K 138.5 121 1.5 11.4
 

Soybean Yield Response to Seeding Rate
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Soybean Yield Response to Seeding Rate

Table 2. Performance of late MG Kruger Seeds™ brand soybean products at different seeding rates. The 
early stand count was taken at the V4 growth stage. Harvest population and lodging score were taken after 
the R8 growth stage. Lodging score was based on a 1-9 scale with 1 = 100% erect and 9 = 100% flat.

Kruger 
Seeds™ 
Brand

Seeding 
Rate (1000 
seeds/acre)

Early Stand 
Count (1000 
seeds/acre)

Harvest 
Population 

(1000 seeds/
acre)

Lodging 
Score

Grain 
Moisture 

(%)

Average 
Yield (bu/

acre)

Average 
Yield 

Ranking

K2X-2652

100K 74.5 64.5 4 11.8

59.7 5140K 104 94 3 11.4

180K 139 106.5 3 11.5

K2X-2673

100K 78 73.5 1 12.3

50.8 7140K 99.5 101 1 12.6

180K 154.5 122 1 12.0

K2X-2772

100K 58.5 61 1 12.5

57.7 6140K 83.5 84 1 12.6

180K 111.5 104 1 12.2

K2X-2863

100K 76 70 1 12.1

65.4 2140K 115.5 107.5 1 12.2

180K 152 135 1 12.0

K2X-2971

100K 90 87.5 1.5 12.7

63.3 4140K 118.5 106 2 12.8

180K 155 125 2 12.8

K2X-3271

100K 64 66 2 13.7

67.5 1140K 103 88.5 2 13.8

180K 136 116 2 13.8

K2X-3353

100K 84.5 79 1.5 13.0

64.5 3140K 116.5 111 2 13.6

180K 151 138.5 2 13.6
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Figure 2. Average yields of late MG Kruger Seeds™ brand soybean products at three different seeding 
rates.

• The decrease in plant population across the trial between the V4 and R8 growth stages was partly due to wet and 
rainy conditions at the research site in May and June, followed by a dry July. Such conditions result in poor seedling 
health and reduced crop stands.

• The seeding rate did not have an impact on lodging in most of the soybean products tested (Table 1 and 2). 
However, there were a few products where lodging increased with increased seeding rate (e.g. K2X-2172).

• In both the early and late MGs, yield increased as seeding rate increased, except for K2X-1862 and K2X-3353 in 
which the median seeding rate produced the highest yields.

• In the products in which yield increased with seeding rate, the biggest yield increase was from the 100,000 to 
140,000 seeds/acre rate increase (Figure 1 and 2).

What Does This Mean for Your Farm? 
• With the current soybean seed cost at $62/bag and soybean grain sold at $7.50/bu, a minimum of a 2.4 bu/acre 

yield increase is needed to justify a 40,000 seeds/acre seeding rate increase. 

• Thus, in the early MG, 180,000 seeds/acre was both the highest yielding and most profitable seeding rate for most 
products in this trial. For the others, 140,000 seeds/acre was the optimum seeding rate (Figure 1). 

• 180,000 seeds/acre was the highest yielding and the most profitable seeding rate for all but one product (K2X-
3353) in the late MG (Figure 2). 
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• This is our fourth year of research into germplasm response to seeding rate. Results from the 2015-2017 trials 
were product-specific and did not provide a consistent trend in response to seeding rate1. The 2018 results are 
consistent across almost all products tested, providing a good benchmark for future decision making. 

• Growers should consult their trusted agronomists and dealers in choosing the best products for their operation.

Reference: 
1Monsanto Learning Center at Huxley, Iowa Demonstration Reports, 2015-017.

 

LEGAL STATEMENT

The information discussed in this report is from a single-site, replicated demonstration trial. 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. 

XtendiMax® herbicide with VaporGrip® Technology is part of the Roundup Ready® Xtend Crop System and is a restricted use pesticide. ALWAYS READ AND FOLLOW DIRECTIONS FOR 
USE ON PESTICIDE LABELING. It is a violation of federal and state law to use any pesticide product other than in accordance with its labeling. XtendiMax® herbicide with VaporGrip® 
Technology and products with XtendFlex® Technology may not be approved in all states and may be subject to use restrictions in some states. Check with your local product dealer or 
representative or U.S. EPA and your state pesticide regulatory agency for the product registration status and additional restrictions in your state. For approved tank-mix products and 
nozzles visit XtendiMaxApplicationRequirements.com

Roundup Technology® includes glyphosate-based herbicide technologies.

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 PESTICIDE LABEL DIRECTIONS. Warrant® Herbicide is not 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. 
Kruger Seeds and Design™, Kruger Seeds™, Roundup PowerMAX®, Roundup Technology®, VaporGrip®, Warrant® and XtendiMax® are trademarks of Bayer Group. ©2018 Bayer Group. 
All Rights Reserved. 

181108083039 110918TAM
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Evaluation of Potential Inputs to Improve 
Late-planted Soybean Yield

Table 1. Treatments

Trial Objective
• Limited research is performed on late-planted soybean and farmers are actively seeking information on what 

input(s) will provide the most value to his/her operation when soybean is planted late. 

• The objective of this trial was to evaluate the impact that potential inputs have on the yield potential of late-planted 
soybean.

Research Site Details

• This study was comprised of ten treatments in a randomized complete block design with three replications. Four 
treatments added one component to the base management (BM) treatment as indicated with a ‘+’ and four 
treatments removed one component from the high management (HM) treatment as indicated with a ‘-‘ (Table 1).

• A 2.7 MG soybean product was planted in all treatments.

• Row spacing was 30 inches.

• Weeds were uniformly managed. 

• Hero® insecticide at 5 fl oz/acre was applied across all treatments at R6 to control salt marsh caterpillars.

• Soil test values: phosphorous – 14 ppm, potassium – 576 ppm, organic matter – 3.6%, pH – 7.0.

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 Conventional 06/14/18 10/23/18 75 120K, 180K

Treatment Inputs

BM Planted at 120,000 seeds/acre and received 60 lb P2O5/acre at strip-till

BM+KR3 BM + 15 lb K2O/acre foliar-applied at R3 as potassium thiosulfate

BM+Population BM with a seeding rate of 180,000 seeds/acre

BM+SZn BM + 25 lb sulfur/acre and 0.5 lb zinc/acre applied during strip-till

BM+InFu
BM + Hero® insecticide at 5 fl oz/acre and Delaro® 325 SC fungicide at 10 fl oz/acre applied 
at R3

HM
Planted at 180,000 seeds/acre and received 90 lb P2O5/acre, 25 lb sulfur/acre, and 0.5 lb
zinc/acre at strip-till, 15 lb K2O/acre foliar-applied at R3, and Hero® insecticide at 5 fl oz/acre 
plus Delaro® 325 SC fungicide at 10 fl oz/acre applied at R3

HM-KR3 HM without foliar-applied 15 lb K2O/acre at R3

HM-Population HM with a seeding rate of 120,000 seeds/acre

HM-SZn HM without 25 lb sulfur/acre and 0.5 lb zinc/acre during strip-till

HM-InFu
HM without Hero® insecticide at 5 fl oz/acre and Delaro® 325 SC fungicide at 10 fl oz/acre at 
R3
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Evaluation of Potential Inputs to Improve Late-
planted Soybean Yield

Figure 1. Soybean product response to the different treatments.

Understanding the Results

Base Management

• Good yields were obtained with the BM treatment considering that the soybean was planted six weeks past 
the optimum planting date of the first week in May.  

• Increasing the seeding rate, adding sulfur and zinc, or applying a fungicide and insecticide all had similar yield 
increases over the BM treatment.  

 — Diseases, such as septoria brown spot or anthracnose, could be controlled with a fungicide.

 — Insects, such as wooly bear caterpillars, grasshoppers, or bean leaf beetles, could be controlled with an 
insecticide.

• Potassium thiosulfate reduced yield and the most visual symptom was severe burning of the leaves.  
Potassium provided a positive yield response in 2017, but in that year, potassium was applied as potassium 
chloride to the base of the plants rather than using a foliar application, as was done in this trial.

• It is important to note that potassium thiosulfate can be safely applied but too high a rate was used with too 
little water and the fertilizer damaged the soybean plants.

High Management

• The HM treatment yielded more than the BM treatment.

• The highest yield in the study was obtained when removing the potassium thiosulfate treatment from the HM 
system, because the crop was not damaged by the foliar fertilizer application.

• Reducing the seeding rate from 180,000 to 120,000 seeds/acre, or removing the insecticide and fungicide 
application equally reduced yields compared to the HM treatment.
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What Does This Mean for Your Farm? 
• In late-planted soybean, the addition of a fungicide and insecticide or planting a higher seeding rate of 180,000 

seeds/acre consistently provided higher yields and greater returns to the soybean production system.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This information 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 PESTICIDE LABEL DIRECTIONS. Delaro® and Hero® are registered trademarks of Bayer Group. All other trademarks are the property of their respective 
owners. Kruger Seeds and Design™ and Kruger Seeds™ are trademarks of Bayer Group. © 2018 Bayer Group, All Rights Reserved. 181105122900 111318CAM

Evaluation of Potential Inputs to Improve Late-
planted Soybean Yield

Figure 2. Base Management with the 
fungicide and insecticide treatment.

Figure 4. Feeding from salt marsh caterpillar required the late application of insecticide on 9/20/18. 
Caterpillars moving from senesced early-planted soybean caused large amounts of defoliation to the 
border rows of this trial, and the trial was treated to prevent further defoliation.

Figure 3. High Management without the 
fungicide and insecticide treatment.
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Trial Objective
• Obtaining higher yields in soybean production involves the efficient and sustainable use of farm resources and 

management practices. 

• There are several inputs and practices that growers use each year that ultimately impact yield and profitability. 
Therefore, the objective of this study was to evaluate the economic impact of these inputs and practices.

Research Site Details

• A 2.0 maturity group soybean product was planted in 200-ft long strips.

• The trial was carried out in 30-inch row spacing, six rows per treatment, with two replications.

• Overall disease incidence and severity were low for this trial/location. 

• The management practices tested were two seed treatments, a nitrogen side-dress application, and a fungicide 
application. These practices were compared in incremental stair-step treatments (Table 1).

• Acceleron® Seed Applied Solutions STANDARD is a fungicide and insecticide seed treatment.

• ILeVO® is a systemic soybean seed treatment for protection against early-season damage caused by pathogenic 
nematodes and Fusarium virguliforme, which causes Sudden Death Syndrome (SDS).

• Delaro® 325 SC fungicide was applied at R3 for the fungicide treatment.

• 32% urea and ammonium nitrate (UAN) was applied at the R3 growth stage to deliver 40 lb/acre of nitrogen.

Understanding the Results
• All inputs improved yields over the untreated plot (UTC).

• The addition of ILeVO® seed treatment provided the largest yield response of all of the treatments.

• The addition of a fungicide application had a minimal effect on yield over the previous treatment and the addition of 
nitrogen did not provide a yield response over the previous treatment.

Management Practices for Optimizing Yield 
and Productivity in Soybean 

Location Soil Type Previous Crop Tillage Type Planting 
Date

Harvest Date
Potential 

Yield
(bu/acre)

Seeding Rate
(seeds/acre)

Huxley, IA Clay loam Corn No tillage 5/10/2018 10/17/2018 60 140K

Treatments Input 110 RM Cost ($/acre)

UTC Untreated $ -

A Acceleron® Seed Applied Solutions STANDARD (A) $7.00

A+I ILeVO® seed treatment (I) $19.00

AI+F Foliar fungicide application at R3 (F) $41.00

AIF+N Side dress 32% UAN at R3 (N) $50.20

Table 1. Treatments used in the trial with associated costs. Treatment cost does not include the price of 
seed.
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Management Practices for Optimizing Yield and 
Productivity in Soybean

• The yield gained by some of the systems (treatments A and AIFN) were not high enough to provide an economic 
incentive over the untreated plot (UTC).

• A system with just the two seed treatments provided the most economical input in this trial.

What Does This Mean For Your Farm?
• During the 2018 growing season, the research site experienced wet and rainy conditions in May and June followed 

by a dry July. Such conditions can result in poor plant health and may explain why the Acceleron® Seed Applied 
Solutions STANDARD with ILeVO® (AI) treatment was the most profitable. 

• Growers should consider performing small-scale trials on their fields to understand how their management systems 
impact their operations economically.

Legal Statements 
The information discussed in this report is from a single-site, replicated demonstration trial. 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. 

FOR SOYBEANS, EACH ACCELERON® SEED APPLIED SOLUTIONS OFFERING is a combination of separate individually registered products containing the active ingredients: BASIC Offering: metalaxyl, 
fluxapyroxad, and pyraclostrobin. STANDARD Offering: metalaxyl, fluxapyroxad, pyraclostrobin, and imidacloprid. STANDARD FN Offering: metalaxyl, fluxapyroxad, pyraclostrobin, and tioxazafen. ELITE Offering: 
metalaxyl, fluxapyroxad, pyraclostrobin, imidacloprid, and tioxazafen. Upstream Treatment Offerings Only: Acceleron® B-200 SAT is included seamlessly in the Acceleron® Seed Applied Solutions STANDARD 
FN and ELITE tiers.

The distribution, sale, or use of an unregistered pesticide is a violation of federal and/or state law and is strictly prohibited. Not all products are approved in all states. Please visit http://
acceleronsas.com/stateapprovals regarding the approval status of products containing NemaStrike™ Technology for application to seeds in your state.

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 PESTICIDE LABEL DIRECTIONS. ILeVO® is a trademark of BASF Corporation. Acceleron®, Delaro®, Kruger Seeds and Design™, Kruger Seeds™ and NemaStrike™ are 
trademarks of Bayer Group. All other trademarks are the property of their respective owners. ©2018 Bayer Group. All rights reserved.181129143915 112918TAM

Figure 1. Productivity of soybean under the different management systems. Soybean grain price was set at 
$7.50/bu.
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Trial Objective 
• To optimize yield potential, soybean growers often plant as early as possible within the recommended planting 

window. Such early planting predisposes seeds and young seedlings to early-season stressors, such as insects, 
diseases, and cool, wet soils, which can significantly affect stand establishment and overall plant and field health.

• To help alleviate some of the early planting challenges, the use of seed treatments has become an important tool in 
fields prone to early-season stressors. Insecticides, fungicides, and nematicides are the common components of 
most seed treatments, and the choice depends on the anticipated pest to be controlled.

• The objective of this study was to determine soybean product performance as influenced by two seed treatment 
options.

Research Site Details

• Twenty-seven soybean products ranging from 1.8 to 3.7 maturity group (MG) were planted at an average of 
140,000 seeds/acre.

• Each product received two types of seed treatments:

 — Base seed treatment (fungicide and insecticide)

 — Base + ILeVO® seed treatment

 — ILeVO® is a systemic soybean seed treatment for protection against early-season damage caused by 
pathogenic nematodes and Fusarium virguliforme, which causes Sudden Death Syndrome (SDS).

• The trial was planted in 30-inch row spacing, two rows per product per treatment, 200-ft long plots, and three 
replications. 

• There was a low level of SDS incidence at the research site.

• No symptoms of soybean cyst nematode (SCN) were observed at the research site. 2017 soil samples showed low 
SCN levels. 

• Weed management consisted of a rye burndown with Roundup PowerMAX® herbicide and a post-emergence 
application of XtendiMax® herbicide with VaporGrip® Technology, Warrant® Herbicide, and Roundup PowerMAX® 
herbicide. 

Management of Early-season Stressors in 
Soybean Production

Location          Soil Type         
Previous 

Crop 
Tillage Type 

Planting 
Date 

Harvest 
Date 

Potential Yield 
(bu/acre)

Seeding Rate 
(seeds/acre)

Huxley, IA Clay loam Corn No tillage 05/09/2018 10/17/2018 60 140K
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Table 1. Agronomic response of soybean products to seed treatments. The data represent the difference 
between the Base + IleVO® treatment minus the Base treatment. Early stand count was taken at the V4 
growth stage. Harvest population and lodging score were taken after the R8 growth stage. Lodging score 
was based on a 1-9 scale with 1 = 100% erect and 9 = 100% flat. SDS scores are the official scores from 
product seed guides and are based on a 1-9 scale with 1 = no disease and 9 = ≥ 80% incidence with severe 
symptoms.

Maturity 
Group

Early Stand Count 
(1000 seeds/acre)

Harvest Population 
(1000 seeds/acre)

Lodging 
Score

SDS Score Grain Moisture (%)

1.8 1.0 3.7 0.0 4.0 0.2
1.8 7.7 20.3 0.7 4.0 -0.4
1.8 5.0 -4.7 0.3 4.0 0.5
2.0 1.0 -0.3 -1.0 5.0 0.4
2.0 4.7 16.7 0.3 4.0 -0.3
2.1 4.3 3.3 0.0 4.0 0.4
2.2 3.3 -1.0 -0.3 4.0 0.5
2.2 4.0 13.3 0.0 5.0 0.0
2.2 3.0 -7.0 0.0 5.0 -0.1
2.3 14.0 4.3 2.0 4.0 0.5
2.4 -5.3 -1.0 0.0 3.0 0.1
2.4 5.0 15.3 0.3 4.0 0.0
2.6 7.0 6.3 0.0 5.0 -0.3
2.6 9.0 1.3 -1.3 3.0 0.0
2.7 -0.7 4.0 0.7 5.0 0.1
2.8 -3.0 1.0 0.0 4.0 0.1
2.8 -14.3 -13.0 0.0 3.0 -0.1
2.9 2.3 -4.0 -0.3 4.0 -0.1
2.9 5.3 -5.0 0.0 4.0 0.0
3.0 3.3 0.3 0.0 5.0 -0.1
3.1 1.0 -6.0 0.0 5.0 0.4
3.1 -14.0 -5.0 0.0 4.0 0.0
3.3 1.7 -2.3 0.0 3.0 -0.3
3.3 6.7 5.0 0.0 5.0 0.1
3.3 -4.0 -7.0 -0.3 3.0 -0.2
3.5 -1.7 -0.3 0.0 6.0 0.2
3.7 3.0 -0.7 0.0 5.0 -0.3
AVG 1.8 1.4 0.0 - 0.0

Understanding the Results
• In general, ILeVO® seed treatment did not substantially affect grain moisture content and stem lodging, but did 

have a remarkable affect on plant density in some products (Table 1).

• Of the 27 products tested, eight (approx. 30%) did not have a positive yield response to ILeVO® seed treatment. Of 
the remaining 70% that responded positively, the yield advantage ranged between 0.5 to 10.8 bu/acre (Figure 1).

• The average yield response to ILeVO® seed treatment for all products was 2.53 bu/acre; however, when looking 
only at the products that showed a positive yield response with ILeVO® seed treatment, the average yield response 
was 4.8 bu/acre (Figure 1).

• In general, products with an SDS score of 3 had the lowest yield response to ILeVO® seed treatment (Figure 2).

Management of Early-season Stressors in Soybean 
Production
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Figure 1. Yield advantage of ILeVO® seed treatment (base seed treatment of fungicide and insecticide 
components + ILeVO® seed treatment over a base seed treatment alone). The gray line indicates a 1.6 bu/
acre economic break even yield for ILeVO® seed treatment.

Figure 2. Impact of a soybean product’s SDS score on the yield response to ILeVO® seed treatment. SDS 
scores are the official scores from product seed guides and are based on a 1-9 scale with 1 = no disease 
and 9 = ≥ 80% incidence with severe symptoms.
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Management of Early-season Stressors in Soybean 
Production
What Does This Mean for Your Farm?
• Several seed treatment options are available to growers and a decision should be based on the challenges of the 

operation and the expected economic value (ROI).

• Fungicides and insecticides should be the platform upon which other seed treatment options are based, where 
needed.

• Not all SDS infections produce foliar symptoms. Thus, the disease could be robbing yields without growers 
knowing. ILeVO® seed treatment is mainly recommended for SDS control and could be an important addition to the 
seed treatment platform of the operation.

• With the current soybean grain price at $7.50/bu, a minimum of a 1.6 bu/acre yield increase was needed in this trial 
to offset the cost of ILeVO® seed treatment (approx. $12.0/acre) (Figure 1).

• In this trial, product tolerance (an SDS score of 3) provided good control of the disease, thus ILeVO® was not 
warranted. Where product tolerance is lacking, ILeVO® could provide more than a 2 bu/acre economic gain for the 
operation (Figure 2).

• As always, growers are encouraged to conduct small-scale trials on their fields to evaluate the value of new 
practices to their operations. They should also consult their trusted agronomists and dealers when choosing the 
best seed products for their operations.

Legal Statements
The information discussed in this report is from a single-site, replicated demonstration trial. 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.

XtendiMax® herbicide with VaporGrip® Technology is part of the Roundup Ready® Xtend Crop System and is a restricted use pesticide. ALWAYS READ AND FOLLOW 
DIRECTIONS FOR USE ON PESTICIDE LABELING. It is a violation of federal and state law to use any pesticide product other than in accordance with its labeling. XtendiMax® herbicide with 
VaporGrip® Technology and products with XtendFlex® Technology may not be approved in all states and may be subject to use restrictions in some states. Check with your local product 
dealer or representative or U.S. EPA and your state pesticide regulatory agency for the product registration status and additional restrictions in your state. For approved tank-mix products 
and nozzles visit XtendiMaxApplicationRequirements.com

FOR SOYBEANS, EACH ACCELERON® SEED APPLIED SOLUTIONS OFFERING is a combination of separate individually registered products containing the active ingredients: BASIC 
Offering: metalaxyl, fluxapyroxad, and pyraclostrobin. STANDARD Offering: metalaxyl, fluxapyroxad, pyraclostrobin, and imidacloprid. STANDARD FN Offering: metalaxyl, fluxapyroxad, 
pyraclostrobin, and tioxazafen. ELITEOffering: metalaxyl, fluxapyroxad, pyraclostrobin, imidacloprid, and tioxazafen. Upstream Treatment Offerings Only: Acceleron® B-200 SAT is included 
seamlessly in the Acceleron® Seed Applied Solutions STANDARD FN and ELITE tiers.

The distribution, sale, or use of an unregistered pesticide is a violation of federal and/or state law and is strictly prohibited. Not all products are approved in all states. 
Please visit http://acceleronsas.com/stateapprovals regarding the approval status of products containing NemaStrike™ Technology for application to seeds in your state.

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 PESTICIDE LABEL DIRECTIONS. Warrant® Herbicide is not 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. 
ILeVO® is a trademark of BASF Corporation. Acceleron®, Kruger Seeds and Design™, Kruger Seeds™,  NemaStrike™, Roundup PowerMAX®, VaporGrip®, Warrant® and XtendiMax® are 
trademarks of Bayer Group. ©2019 Bayer Group. All rights reserved. 181129144802 112918TAM
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Trial Objective
• We continue to see a trend of growers planting earlier maturity group (MG) soybeans in Iowa and managing them at 

a higher level with seed treatments and foliar applications of fungicide and insecticide. 

• This trend, dubbed “MG shift”, is becoming increasingly important in some locations.

• There are many benefits of planting early MG soybeans including, but not limited to, earlier harvest timing, earlier 
cover crop seeding, and risk management benefits. 

• The objective of this trial was to determine the yield impact of early MG soybean product selection against the 
normal MG products for the location.

Research Site Details

• This trial was broken into two sets, North and South Iowa, with a total of eight locations – four locations in the north 
set and four locations in the south set:

 — North Set – Fonda, Storm Lake, Marble Rock North, and Marble Rock South

 — South Set – Huxley, Atlantic, Shenandoah, and Victor

• Each set consisted of 18 unique soybean products:

 — Nine products are considered early MG 

 � North Set – 1.1 MG to 1.8 MG

 � South Set – 2.0 MG to 2.4 MG

 — Nine products are considered normal MG

 � North Set – 2.0 MG to 2.4 MG

 � South Set – 2.9 MG to 3.5 MG

 — The nine 2.0 to 2.4 MG products were the same products for both the north and south sets.

• The plots consisted of four, 15-ft-long rows in 30-in row spacing with three replications.

• The Shenandoah site exhibited above average levels of frogeye leaf spot and insect feeding.

• Above average levels of sudden death syndrome were observed at the Victor site.

• The Marble Rock North site was impacted with hail on August 28th. 

Yield Observations When Shifting To Earlier 
Maturity Group Soybeans

Location          Soil Type         Previous Crop Tillage Type Planting Date Harvest Date
Potential Yield 

(bu/acre)
Seeding Rate 
(seeds/acre)

Fonda, IA Silty clay loam Corn No tillage 5/25/18 10/19/18 65 140K

Storm Lake, IA Silty clay loam Corn Conventional 5/25/18 10/20/18 65 140K

Marble Rock, IA – North Loam Corn Strip tillage 5/22/18 10/18/18 55 140K

Marble Rock, IA - South Loam Corn Strip tillage 5/22/18 10/18/18 55 140K

Huxley, IA Clay loam Corn No tillage 5/19/18 10/17/18 60 140K

Atlantic, IA Silty clay loam Corn Conventional 5/29/18 10/16/18 65 140K

Shenandoah, IA Silty clay loam Corn No tillage 5/31/18 10/15/18 60 140K

Victor, IA Silty clay loam Corn Conventional 5/18/18 9/24/18 60 140K
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Understanding the Results
• The effect of maturity group on soybean yield was variable and highly dependent on the location. For example, 

Victor saw an 8 bu/acre yield advantage with early MG products, whereas Huxley realized a 7 bu/acre advantage 
with normal MG products.

• In general, Atlantic, Victor and Storm Lake saw some level of yield advantage with early MG soybean products 
versus the other locations where normal MG products gained some yield advantage. However, average site 
performance across all locations was nearly similar at 58 bu/acre.

What Does This Mean for Your Farm?
• In general, early MG soybean products yield close to late MG products, especially when conditions are favorable.

• This trial experienced unfavorable growing conditions in the locations where the normal MGs succeeded, including:

 — Excessive rain, wind, and hail in season followed by weather-delayed harvest

 — Lower management (no R3 growth stage fungicide/insecticide application)

• Finding the proper genetic package for a maturity group is still critical when considering planting early soybeans.  

• More research is needed in the genetic pipeline to better understand which soybean products are better suited for 
the south.

• It should be noted that a MG shift may not be right for every operation and that its benefits could be defined in 
terms other than yield.

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. Kruger Seeds and Design™ and Kruger Seeds™ are trademarks of Bayer Group. All other trademarks are property of their respective 
owners. © 2018 Bayer Group, All Rights Reserved. 181213100712 121718JMG
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Yield Observations When Shifting To Earlier 
Maturity Group Soybeans

Figure 1. Average yields of the nine products in each MG range at each location. There was severe insect 
and frogeye leaf spot damage at Shenandoah and hail damage at Marble Rock North.
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2017 Trial Objective
• Warrant® Herbicide is often used postemergence (POST) in soybean to provide additional residual control of       

small-seeded broadleaves and grasses.

• Clethodim products (ACCase inhibitors), such as Select Max® Herbicide with Inside Technology™, are often        
tank-mixed with Warrant® Herbicide to provide volunteer corn control in soybean. 

• With the widespread adoption of Roundup Ready 2 Xtend® soybeans, new dicamba products have also been     
tank-mixed with clethodim products.

• In the past few years, there have been instances regarding decreased volunteer corn control with these tank-mixes.

• The objective in 2017 was to evaluate volunteer corn control in soybean from tank mixes of Warrant® Herbicide and 
ACCase inhibitors.

Research Site Details

• Commercial glyphosate-resistant corn from the prior season (bin-run) was planted in the middle of the 30-inch 
soybean rows to establish a consistent volunteer corn stand. 

• Plot size was 10 ft x 30 ft with three replications per location.  

• Warrant® Herbicide was applied preemergence (PRE) to all treatments for control of other weeds.  

• A factorial treatment design was utilized with two factors:

 — POST herbicide treatment

 — Application timing

• The seven POST herbicide treatments are listed in Table 1.  

• Two application timings were chosen targeting 12- and 24-inch-tall volunteer corn, resulting in a total of 14 
treatments.

Location          Soil Type         Previous Crop Tillage Type Planting Date
Seeding Rate 
(seeds/acre)

Mapleton, MN Silty loam Corn Conventional 05/07/17 140K

Janesville, WI Silty loam Corn Conventional 05/30/17 120K

Investigating Potential Antagonism of Select Max® 
Herbicide When Mixed with Warrant® Herbicide 
and Dicamba
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Table 1. POST Herbicide Treatments in 2017.*

Treatment # Product

Rate 

(fl oz/acre)

12” 24”

1 Select Max® Herbicide 6 6

2 Select Max® Herbicide 6 6

2 Warrant® Herbicide 48 48

3 Select Max® Herbicide 6 6

3 Warrant® Herbicide 48 48

3 Crop Oil Concentrate** 1** 1**

4 Select Max® Herbicide 12 12

4 Warrant® Herbicide 48 48

5 Select Max® Herbicide 12 12

5 Warrant® Herbicide 48 48

5 Crop Oil Concentrate** 1** 1**

6 Fusilade® DX Herbicide 6 6

6 Warrant® Herbicide 48 48

7 Fusilade® DX Herbicide 6 6

7 Warrant® Herbicide 48 48

7 Crop Oil Concentrate** 1** 1**

*All herbicide treatments included Roundup PowerMAX® Herbicide at 32 fl oz/acre 
and N-Pak® AMS Liquid Adjuvant at 2.5% v/v

**Crop Oil Concentrate application rate % v/v instead of fl oz/acre 

Investigating Potential Antagonism of Select Max® Herbicide 
When Mixed with Warrant® Herbicide and Dicamba

Page 109



a

b

a
a

a

a a

40

50

60

70

80

90

100

%
 V

ol
un

te
er

  C
or

n 
C

on
tr

ol

Similar letters denote no significant difference

cd

f

de

bc

ab

a a

40

50

60

70

80

90

100

%
 V

ol
un

te
er

  C
or

n 
C

on
tr

ol

Similar letters denote no significant difference

Figure 1. Percent volunteer corn control 28 days after the 12-inch-height application timing at Mapleton, 
MN and Janesville, WI (2017).

Figure 2. Percent volunteer corn control 28 days after the 24-inch-height application timing at Mapleton, 
MN and Janesville, WI (2017).
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A B C
Figure 3. Varying levels of volunteer corn control depending on herbicide treatment in Mapleton, MN (2017). 
Pictures were taken 28 days after the 24-inch application. A) Untreated check; B) Treatment 1 (Select Max® 
Herbicide); C) Treatment 2 (Select Max® Herbicide + Warrant® Herbicide).

Understanding the Results
• Overall, the control of volunteer corn increased when herbicide treatments were applied to 12-inch-tall volunteer 

corn compared to 24-inch-tall volunteer corn.

• Control of volunteer corn decreased when Warrant® Herbicide was tank-mixed with Select Max® Herbicide 
(Treatment 2) compared to Select Max® Herbicide alone (Treatment 1).

• The addition of crop oil concentrate (COC) to Warrant® Herbicide and Select Max® Herbicide (Treatment 3) 
overcame the reduced efficacy seen in Treatment 2 at both application timings, but was still not sufficient in 
achieving a standard of 90% control of volunteer corn at the later timing.

• Increasing the rate of Select Max® Herbicide (Treatment 4) overcame the decreased control from adding Warrant® 
Herbicide to the tank.

• Fusilade® DX Herbicide consistently provided among the highest level of volunteer corn control when tank-mixed 
with Warrant® Herbicide at both application timings with and without COC.

Investigating Potential Antagonism of Select Max® Herbicide 
When Mixed with Warrant® Herbicide and Dicamba
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2018 Trial Objective
• To determine whether adding dicamba to Select Max® Herbicide affects volunteer corn control with and without 

Warrant® Herbicide.

• To test a 33% increase of the recommended rate of Select Max® Herbicide to maintain the desired level of volunteer 
corn control.

Research Site Details

• Similar to the 2017 study, commercial glyphosate-resistant corn from the prior season (bin-run) was planted to 
establish a consistent stand of volunteer corn at both locations. 

• Warrant® Herbicide was applied as a blanket PRE to all treatments for control of other weeds. 

• Eight combinations of a graminicide herbicide at varying rates (Select Max® Herbicide or Fusilade® DX Herbicide), 
Warrant® Herbicide (48 fl oz/acre), and XtendiMax® herbicide with VaporGrip® Technology (22 fl oz/acre) were 
utilized at two different application timings. 

• The POST herbicide treatments are listed in Table 2.

• Two application timings were chosen targeting 12- and 24-inch-tall volunteer corn, resulting in a total of 16 
treatments.  

Location          Soil Type         Previous Crop Tillage Type Planting Date 
Seeding Rate 
(seeds/acre)

Collinsville, IL Silty loam Corn Conventional 05/07/18 140K

Janesville, WI Silty loam Corn Conventional 05/17/18 140K

Investigating Potential Antagonism of Select Max® Herbicide 
When Mixed with Warrant® Herbicide and Dicamba
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Treatment # Product

Rate 
(fl oz/acre)

12” 24”

1 Select Max® Herbicide 6 9

2
Select Max® Herbicide
(33% increase)

8 12

2 Warrant® Herbicide 48 48

3
Select Max® Herbicide
(33% increase)

8 12

3
XtendiMax® herbicide with 
VaporGrip® Technology

22 22

4
Select Max® Herbicide
(33% increase)

8 12

4
XtendiMax® herbicide with 
VaporGrip® Technology

22 22

4 Warrant® Herbicide 48 48

5 Select Max® Herbicide 12 16

5 Warrant® Herbicide 48 48

6 Select Max® Herbicide 12 16

6
XtendiMax® herbicide with 
VaporGrip® Technology

22 22

7 Select Max® Herbicide 12 16

7
XtendiMax® herbicide with 
VaporGrip® Technology

22 22

7 Warrant® Herbicide 48 48

8 Fusilade® DX Herbicide 6 6

8
XtendiMax® herbicide with 
VaporGrip® Technology

22 22

8 Warrant® Herbicide 48 48

* All herbicide treatments included Roundup PowerMax® at 32 fl oz/acre
and non-ionic surfactant (NIS) at 0.25% v/v. All treatments except 1, 2, and 5 contained an 
approved drift reduction adjuvant (DRA) at 0.5% v/v.

Table 2. POST herbicide treatments in 2018.*

Investigating Potential Antagonism of Select Max® Herbicide 
When Mixed with Warrant® Herbicide and Dicamba
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Figure 4. Percent volunteer corn control 28 days after the 12-inch-height application timing at Collinsville, 
IL and Janesville, WI (2018).

40

50

60

70

80

90

100

%
 V

ol
un

te
er

  C
or

n 
C

on
tr

ol

Similar letters denote no significant difference

cd
de

a-c

f

b-d

ab

b-d

a

Figure 5. Percent volunteer corn control 28 days after 24-inch-height application timing at Collinsville, IL 
(2018). Wisconsin data were left out of the analysis due to a tank-mixing error.

Select Max® 
6 fl oz/acre

Select Max® 
9 fl oz/acre

Select Max®   
8 fl oz/acre + 
Warrant® 48 fl 

oz/acre  

Select Max®   
12 fl oz/acre + 
Warrant® 48 fl 

oz/acre  

Select Max®   
8 fl oz/acre + 
XtendiMax® 

herbicide with 
VaporGrip®  

Technology 22 fl 
oz/acre

Select Max®   
12 fl oz/acre 

+ XtendiMax® 
herbicide with 

VaporGrip®  
Technology 22 fl 

oz/acre

Select Max®   
8 fl oz/acre + 
XtendiMax® 

herbicide with 
VaporGrip®  
Technology 

22 fl oz/acre + 
Warrant® 48 fl 

oz/acre 

Select Max®   
12 fl oz/acre 

+ XtendiMax® 
herbicide with 

VaporGrip®  
Technology 

22 fl oz/acre + 
Warrant® 48 fl 

oz/acre 

Herbicide Treatment

Herbicide Treatment

All treatments included Roundup PowerMAX® at 32 fl oz/acre 
and NIS at 0.25% V/V. When used, an approved DRA applied 
at 0.5% V/V.

All treatments included Roundup PowerMAX® at 32 fl oz/acre 
and NIS at 0.25% V/V. When used, an approved DRA applied 
at 0.5% V/V.

Select Max®   
12 fl oz/acre 

+ XtendiMax® 
herbicide with 

VaporGrip®  
Technology 

22 fl oz/acre + 
Warrant® 48 fl 

oz/acre 

Select Max®   
16 fl oz/acre 

+ XtendiMax® 
herbicide with 

VaporGrip®  
Technology 

22 fl oz/acre + 
Warrant® 48 fl 

oz/acre 

Fusilade®   DX 
6 fl oz/acre + 
XtendiMax® 

herbicide with 
VaporGrip®  
Technology 

22 fl oz/acre + 
Warrant® 48 fl 

oz/acre 

Fusilade®   DX 
6 fl oz/acre + 
XtendiMax® 

herbicide with 
VaporGrip®  
Technology 

22 fl oz/acre + 
Warrant® 48 fl 

oz/acre 

Select Max®   
12 fl oz/acre 

+ XtendiMax® 
herbicide with 

VaporGrip®  
Technology 22 fl 

oz/acre

Select Max®   
16 fl oz/acre 

+ XtendiMax® 
herbicide with 

VaporGrip®  
Technology 22 fl 

oz/acre

Select Max®   
12 fl oz/acre + 
Warrant® 48 fl 

oz/acre

Select Max®   
16 fl oz/acre + 
Warrant® 48 fl 

oz/acre

Investigating Potential Antagonism of Select Max® Herbicide 
When Mixed with Warrant® Herbicide and Dicamba

Page 114 



Figure 6. Varying levels of volunteer corn control depending on herbicide treatment at Collinsville, IL (2018). 
Pictures were taken 28 days after the 24-inch application. A) Untreated; B) Treatment 1 (Select Max® 
Herbicide at 9 fl oz/acre); C) Treatment 2 (Select Max® Herbicide at 12 fl oz/acre + Warrant® Herbicide at 48 
fl oz/acre); D) Treatment 3 (Select Max® Herbicide at 12 fl oz/acre + XtendiMax® herbicide with VaporGrip® 
Technology at 22 fl oz/acre); E) Treatment 4 (Select Max® Herbicide at 12 fl oz/acre + XtendiMax® herbicide 
with VaporGrip® Technology at 22 fl oz/acre + Warrant® Herbicide at 48 fl oz/acre).

A B

D E
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Understanding the Results
• The 24-inch-tall volunteer corn was more difficult to control than the 12-inch-tall volunteer corn.

• A 33% increase in the Select Max® Herbicide rate (Treatment 2) was not sufficient to overcome antagonism with 
Warrant® Herbicide when spraying volunteer corn at a 12-inch height. 

• Using Select Max® Herbicide rates of 8 or 12 fl oz/acre at 12- and 24-inch-tall volunteer corn, respectively, when 
XtendiMax® herbicide with VaporGrip® Technology was a tank-mix partner (Treatment 3) provided equal control 
of volunteer corn compared to the suggested label rate of Select Max® Herbicide alone (Treatment 1) at both 
application timings.

• Volunteer corn control with Fusilade® DX Herbicide was among the highest at both application timings.

What Does This Mean for Your Farm?
• Using Warrant® Herbicide PRE and/or POST in soybeans can provide additional residual control of small-seeded 

broadleaves and grasses.

• XtendiMax® herbicide with VaporGrip® Technology is an excellent PRE and/or POST option in dicamba-tolerant 
soybeans for control of broadleaf weeds, particularly those that are resistant to glyphosate.

• Controlling small volunteer corn (12 inches or less) can provide more consistent performance from your POST 
herbicide application.

• Visit www.roundupreadyplus.com to learn more about potential incentives when utilizing Warrant® Herbicide or 
Select Max® Herbicide in a crop management solution.

Investigating Potential Antagonism of Select Max® Herbicide 
When Mixed with Warrant® Herbicide and Dicamba
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Select Max® Herbicide

 — A tank-mix combination of XtendiMax® herbicide with VaporGrip® Technology + Select Max® Herbicide (8 fl oz/
acre) + a Roundup® brand glyphosate-only agricultural herbicide + labeled DRA can provide control of small 
volunteer corn. This is consistent with Valent’s recommendation to increase the rate of Select Max® Herbicide 
by 33% when tank-mixing with products other than a Roundup® brand glyphosate-only agricultural herbicide, 
Cobra® Herbicide, or Phoenix™ Herbicide.

 — Warrant® Herbicide + Select Max® Herbicide (12 fl oz/acre) can provide consistent control of small volunteer 
corn when used with a Roundup® brand glyphosate-only agricultural herbicide. 

Fusilade® DX Herbicide

 — A tank-mixture of Warrant® Herbicide or Warrant® Herbicide + XtendiMax® herbicide with VaporGrip® 
Technology with Fusilade® DX Herbicide (6 fl oz/acre) can provide control of 12- and 24-inch volunteer corn 
when used with a Roundup® brand glyphosate-only agricultural herbicide and a labeled DRA where required.

Legal Statements
The information discussed in this report is from a three-site demonstration trial. 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. 

XtendiMax® herbicide with VaporGrip® Technology is part of the Roundup Ready® Xtend Crop System and is a restricted use pesticide. ALWAYS READ AND FOLLOW 
DIRECTIONS FOR USE ON PESTICIDE LABELING. It is a violation of federal and state law to use any pesticide product other than in accordance with its labeling. XtendiMax® herbicide with 
VaporGrip® Technology and products with XtendFlex® Technology may not be approved in all states and may be subject to use restrictions in some states. Check with your local product 
dealer or representative or U.S. EPA and your state pesticide regulatory agency for the product registration status and additional restrictions in your state. For approved tank-mix products 
and nozzles visit XtendiMaxApplicationRequirements.com. 

Monsanto Company is a member of Excellence Through Stewardship® (ETS). Monsanto products are commercialized in accordance with ETS Product Launch Stewardship 
Guidance, and in compliance with Monsanto’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. This product has 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 DIRECTIONS FOR USE ON PESTICIDE LABELING. 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. 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. 

Roundup Ready 2 Xtend® soybeans contains genes that confer tolerance to glyphosate 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 Monsanto’s Technology Use Guide 
for recommended weed control programs. 

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 PESTICIDE LABEL DIRECTIONS. Warrant® Herbicide is not 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. 
Kruger Seeds and Design™ and Kruger Seeds™, Roundup Ready 2 Xtend®, VaporGrip®, Warrant® and XtendiMax® are registered trademarks of Bayer Group. Select Max® is a registered 
trademark of Valent U.S.A. Corporation. All other trademarks are the property of their respective owners. © 2019 Bayer Group, All Rights Reserved. 181009091605 101518LGM
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Trial Objective
• In northern geographies, it is more difficult to get a cover crop established with the shorter growing season. 

Selecting an early maturing soybean product may allow time for better cover crop establishment, but could this 
practice negatively impact the yield potential of the farming operation?

• Eliminating a tillage pass through the field is another cropping system decision, but is there a yield penalty 
associated with no tillage?

• The objective of this study was to evaluate different cropping systems that integrate no-till, conventional tillage, 
cover crops, and product maturity selection.

Research Site Details

• Four cropping systems were evaluated:

 — System 1 – Early soybean maturity (1.1 MG), early cover crop establishment, and no tillage.

 — System 2 – Normal soybean maturity (2.4 MG), late cover crop establishment, and no tillage.

 — System 3 – Early soybean maturity (1.1 MG), no cover crop, and no tillage.

 — System 4 – Normal soybean maturity (2.4 MG), no cover crop, and conventional tillage.

• Plots were 20-ft wide and 340-ft long strip trials with five replications.

• Soybeans were planted into the cereal rye cover crop in the cover crop systems.

• Cereal rye was terminated with an early post-emergence herbicide program.

• All treatments were treated with the same late post-emergence herbicide program.

Understanding the Results

Cover Cropping and Tillage Systems in 
Soybean Production

Figure 1. Field picture showing the established cereal rye cover crop used for the trial. Dense vegetation 
on the right is the early established cover crop and the sparse vegetation on the left is the late established 
cover crop. Picture was taken just before soybean planting.

Location          Soil Type         
Previous 

Crop 
Tillage Type Planting Date Harvest Date 

Potential Yield 
(bu/acre)

Seeding Rate 
(seeds/acre)

Storm Lake, IA Silty clay loam Corn Conventional & no tillage 5/24/18 9/17/18 70 140K
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Cover Cropping and Tillage Systems in Soybean 
Production

• Figure 1 indicates that the time of cover crop establishment made a tremendous difference in cover crop biomass 
at the time of soybean planting.

• With the two cover crop systems, the early MG soybean product with early cover crop establishment (System 1) 
out-yielded the normal MG product and late cover crop establishment (System 2) (Figure 2).

• In this study, no tillage with an early MG soybean product (System 3) out-yielded conventional tillage with a normal 
MG soybean product (System 4).

• In all trials, each soybean product performed similarly across the systems; however, the early MG product (Systems 
1 and 3) out-performed the normal MG product (Systems 2 and 4).

What Does This Mean for Your Farm? 
• Choosing the proper genetics is the most vital component of any cropping system. In this trial, the early MG 

soybean product provided over a 2.5 bu/acre advantage over the normal MG product in the cover crop systems 
(Systems 1 and 2). Thus, if chosen properly, early maturing soybeans could be a better fit in the cover crop system 
with little to no yield penalty. 

• In this trial, no-till did not show any yield drag when compared to conventional tillage, thus saving money with less 
trips across the field. In some situations, no-till may provide a yield advantage in some years.

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. Kruger Seeds and Design™ and Kruger Seeds™ are trademarks of Bayer Group. All 
other trademarks are the property of their respective owners. ©2018 Bayer Group, All Rights Reserved. 181214101607 121718JMG

Figure 2. Average yields of four soybean cropping systems. Systems 1 and 2 are the cover crop trials with 
the early MG product (System 1) and normal MG product (System 2). System 3 is the early MG product in 
no-till, and System 4 is the normal MG product in conventional tillage.
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Trial Objective
• Starting weed-free at planting is important for season-long weed control and maximum yield potential.

• Most kochia emerges in early spring with subsequent smaller flushes throughout the growing season, while Palmer 
amaranth emerges later in the year for an extended period of time.

• When environmental conditions are challenging for weed control prior to planting, failure of burndown control of 
kochia can occur, which could result in kochia present at planting time.

• The objective of this study was to determine the best strategy for managing kochia that escaped a burndown 
herbicide treatment in soybean with planting-time and early post-emergence applications.

Research Site Details

• The trial was arranged in a randomized complete block design with three replications.

• Kochia was treated with a blanket application of 4 fl oz of XtendiMax® herbicide with VaporGrip® Technology 
(approximately 1/5 the labelled application rate) two weeks prior to planting to simulate a lack of control scenario.

• Kochia was approximately 3-6 inches in height at the pre-application timing (PRE).

• Early post-emergence applications (POST) were applied at the V2 growth stage. At this time, kochia was 
approximately 9-12 inches in height and Palmer amaranth was approximately 4 inches in height.

• Rainfall one day after the POST application (Table 1) resulted in a new flush of Palmer amaranth.

• Some volunteer corn was present in the trial (Figure 5, 7, and 8).

Location Soil Type
Previous 

Crop
Tillage Type Planting Date

Soybean 
Product

Seeding Rate 
(seeds/acre)

Herbicide 
Application Date 

Gothenburg, NE Clay loam Corn Conventional 5/8/18 2.4 MG 140K
5/9 (PRE) 6/5 
(POST)

Date Rainfall (inches) Date Rainfall (inches)

5/10/2018 0.68 5/27/2018 2.0

5/13/2018 0.7 6/06/2018 0.68

5/18/2018 2.5 6/19/2018 1.4

5/19/2018 2.0 6/20/2018 1.8

Table 1. Rainfall amounts.

Early-season Weed Control in Roundup 
Ready 2 Xtend® Soybean

Page 119

WEED CONTROL



Understanding the Results
• At 21 days after the PRE treatment, kochia and Palmer amaranth control was significantly greater in plots that 

received a treatment with XtendiMax® herbicide with VaporGrip® Technology + Roundup PowerMAX® herbicide 
+ a residual herbicide (Treatments 2, 3, and 4) compared to XtendiMax® with VaporGrip® Technology + Roundup 
PowerMAX® herbicide alone, indicating that Tricor® 4F and Valor® SX contributed to better control of kochia      
(Figure 1).

• Kochia control was significantly greater when using XtendiMax® herbicide with VaporGrip® Technology + Roundup 
PowerMAX® herbicide compared to paraquat or parquat + metribuzin (Treatments 5 and 6) at 48 days after the 
PRE treatment (Figure 2).

• The highest level of Palmer amaranth control at 48 days after the PRE treatment resulted from XtendiMax® 
herbicide with VaporGrip® Technology + Roundup PowerMAX® herbicide + either Valor® SX or Warrant® Herbicide + 
Tricor® 4F (Treatments 2 and 4) (Figure 2).

• Including Warrant® Herbicide or Warrant® Ultra Herbicide with XtendiMax® herbicide with VaporGrip® Technology 
+ Roundup PowerMAX® herbicide in the POST treatment (Treatments 8 and 9) resulted in a significant increase in 
Palmer amaranth control 21 days after the POST application (Figure 2).

Table 2. Herbicide treatments.

Treatment Herbicide (rate/acre) Adjuvant (rate/acre) Application Timing

1
XtendiMax® herbicide with VaporGrip® Technology (22 fl oz)
Roundup PowerMAX® herbicide (32 fl oz)

Class Act® Ridion™ (1%) 
INTACT™ (0.5 %)

At planting (PRE to soybeans)

2
XtendiMax® herbicide with VaporGrip® Technology (22 fl oz)
Roundup PowerMAX® herbicide (32 fl oz)
Valor® SX (2 oz)

Class Act® Ridion™ (1%) 
INTACT™ (0.5 %)

At planting (PRE to soybeans)

3

XtendiMax® herbicide with VaporGrip® Technology (22 fl oz)
Roundup PowerMAX® herbicide (32 fl oz)
Valor® SX (2 oz)
Tricor® 4F (8 oz)

Class Act® Ridion™ (1%) 
INTACT™ (0.5 %)

At planting (PRE to soybeans)

4

XtendiMax® herbicide with VaporGrip® Technology (22 fl oz)
Roundup PowerMAX® herbicide (32 fl oz)
Warrant® Herbicide (48 fl oz)
Tricor® 4F (8 fl oz)

Class Act® Ridion™ (1%) 
INTACT™ (0.5 %)

At planting (PRE to soybeans)

5
Paraquat (48 fl oz)
Tricor® 4F (8 fl oz)

Fire-Zone® (1%) At planting (PRE to soybeans)

6 Paraquat (48 fl oz) Fire-Zone® (1%) At planting (PRE to soybeans)

7
XtendiMax® herbicide with VaporGrip® Technology (22 fl oz)
Roundup PowerMAX® herbicide (32 fl oz)

Class Act® Ridion™ (1%) 
INTACT™ (0.5 %)

Early post (V2 soybeans)

8
XtendiMax® herbicide with VaporGrip® Technology (22 fl oz)
Roundup PowerMAX® herbicide (32 fl oz)
Warrant® Herbicide (48 fl oz)

Class Act® Ridion™ (1%) 
INTACT™ (0.5 %)

Early post (V2 soybeans)

9
XtendiMax® herbicide with VaporGrip® Technology (22 fl oz)
Roundup PowerMAX® herbicide (32 fl oz)
Warrant® Ultra Herbicide (48 fl oz)

Class Act® Ridion™ (1%) 
INTACT™ (0.5 %)

Early post (V2 soybeans)

Early-season Weed Control in Roundup Ready 2 
Xtend® Soybean
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Figure 2 . Weed control on June 26th (48 days after the PRE application (left box) and 21 days after the 
POST application (right box)).

Figure 1. Weed control on May 30th (21 days after the PRE application).
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Figure 3. Non-treated plot 23 days after planting.

Figure 4. Plot 21 days after the PRE treatment with XtendiMax® herbicide with VaporGrip® Technology + 
Roundup PowerMAX® herbicide (Treatment 1).
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Figure 5. Plot 21 days after the PRE treatment with paraquat (Treatment 6).

Figure 6. Plot 21 days after the PRE treatment with XtendiMax® herbicide with VaporGrip® Technology + 
Roundup PowerMAX® herbicide + Valor® SX (Treatment 2).
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Figure 7. Plot 21 days after the PRE treatment with XtendiMax® herbicide with VaporGrip® Technology + 
Roundup PowerMAX® herbicide + Warrant® Herbicide + Tricor® 4F (Treatment 4).

Figure 8. Plot 21 days after the PRE treatment with paraquat + Tricor® 4F (Treatment 5).
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What Does This Mean for Your Farm? 
• Starting clean with an effective burndown herbicide and including a residual herbicide at planting resulted in the 

best control of kochia and Palmer amaranth.

• Including a residual herbicide in post-emergence applications significantly improved Palmer amaranth control.

• Delaying the herbicide application until the V2 growth stage resulted in applications to large kochia plants and a 
dense canopy of Palmer amaranth plants, which reduces the effectiveness of post-emergence herbicides.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This information piece is designed to report the results of this demonstration and is not intended to 
infer any confirmed trends. Please use this information accordingly.   

XtendiMax® herbicide with VaporGrip® Technology is part of the Roundup Ready® Xtend Crop System and is a restricted use pesticide. ALWAYS READ AND FOLLOW 
DIRECTIONS FOR USE ON PESTICIDE LABELING. It is a violation of federal and state law to use any pesticide product other than in accordance with its labeling. XtendiMax® herbicide with 
VaporGrip® Technology and products with XtendFlex® Technology may not be approved in all states and may be subject to use restrictions in some states. Check with your local product 
dealer or representative or U.S. EPA and your state pesticide regulatory agency for the product registration status and additional restrictions in your state. For approved tank-mix products 
and nozzles visit XtendiMaxApplicationRequirements.com

Monsanto Company is a member of Excellence Through Stewardship® (ETS). Monsanto products are commercialized in accordance with ETS Product Launch Stewardship 
Guidance, and in compliance with Monsanto’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. This product has 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 DIRECTIONS FOR USE ON PESTICIDE LABELING. 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. 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. 

Roundup Ready 2 Xtend® soybeans contains genes that confer tolerance to glyphosate 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 Technology Use Guide for recommended weed control programs. 

Roundup Technology® includes glyphosate-based herbicide technologies.

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 IRM, where applicable, grain marketing and all other stewardship practices and pesticide label directions. Warrant® Herbicide and Warrant® 
Ultra Herbicide are not 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. Kruger Seeds and Design™ and Kruger Seeds™,  Roundup 
PowerMAX®, Roundup Ready 2 Xtend®, Roundup Technology®, VaporGrip®, Warrant® and XtendiMax® are registered trademarks of Bayer Group. Cobra®, Fierce®, Select Max® and 
Valor® are registered trademarks of Valent U.S.A. Corporation. All other trademarks are the property of their respective owners. ©2018 Bayer Group, All Rights Reserved. 181120070952 
112418CAM
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Trial Objective
• Weed control in soybean continues to be a challenge as difficult-to-control and herbicide-resistant weed 

populations continue to develop. 

• The objective of this study was to compare the yields of Roundup Ready 2 Xtend® soybean products to competitor 
LibertyLink® soybean products.

Research Site Details

• Herbicide programs specific to each location were used to create trials with minimal weed pressure. All plots at 
each location received the same herbicide treatments. 

• Trials were small plots with three replications at each site. 

• Each treatment was two rows (30-inch rows) wide and 15 feet long.

Understanding the Results 
• For the mid and late maturity groups, strong performance of the Roundup Ready 2 Xtend® soybean products was 

observed when compared to the LibertyLink® soybean products. 

Yield Comparisons of Roundup Ready 2 Xtend® 
Soybean Products to LibertyLink® Soybean Products - 
Missouri 

Location          Soil Type         Previous Crop Tillage Type Planting Date Harvest Date 
Potential Yield 

(bu/acre)
Seeding Rate 
(seeds/acre)

Camden Point, MO Silt loam Soybean Minimal 05/18/18 10/22/18 70 160K

Rich Hill, MO Clay loam Corn Minimal 06/04/18 10/17/18 60 160K

Lentner, MO Silt loam Soybean Minimal 05/31/18 10/24/18 60 150K

Novelty, MO Silt loam Corn Conventional 05/24/18 10/27/18 60 150K

Roundup Ready 2 
Xtend® soybean 

entries

LibertyLink® soybean 
entries

All seed products 47 19

3.3 to 3.8 maturity group 14 10

3.9 to 4.4 maturity group 23 5

4.5 to 5.0 maturity group 10 4

Table 1. Number of products evaluated by herbicide-tolerant trait in each maturity group.
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Yield Comparisons of Roundup Ready 2 Xtend® Soybean 
Products to LibertyLink® Soybean Products - Missouri
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Figure 1.  Yield comparisons of Roundup Ready 2 Xtend® soybean products to LibertyLink® soybean 
products. 

What Does This Mean for Your Farm?
• Based on this trial the Roundup Ready® Xtend Crop System was shown to provide improved yield potential and 

weed management.

Legal Statements
The information discussed in this report is from multiple sites and replicated at each site 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.

Monsanto Company is a member of Excellence Through Stewardship® (ETS). Monsanto products are commercialized in accordance with ETS Product Launch Stewardship 
Guidance, and in compliance with Monsanto’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. This product has 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 DIRECTIONS FOR USE ON PESTICIDE LABELING.  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.   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. 

Roundup Ready 2 Xtend® soybeans contains genes that confer tolerance to glyphosate 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 Technology Use Guide for recommended weed control programs. 

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 PESTICIDE LABEL DIRECTIONS. Kruger Seeds and Design™ and Kruger Seeds™, Roundup Ready 2 Xtend® and Roundup Ready® are registered 
trademarks of Bayer Group. LibertyLink® is a trademark of BASF Corporation. All other trademarks are the property of their respective owners. ©2018 Bayer Group. All Rights Reserved. 
181110105242 111218DLB
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Trial Objective
• Planting cereal rye as a cover crop can provide numerous short- and long-term agronomic and environmental 

benefits such as improved soil quality, decreased soil erosion and nutrient loss, and weed suppression.

• Cereal rye is a popular cover crop choice in Indiana due to its winter hardiness and ease of termination with 
herbicides or a roller/crimper.

• The objective of this study was to evaluate the difference in soybean stand, weed control, and crop yield between 
soybean planted into a cereal rye cover crop and no-till soybean without a cover crop.

Research Site Details

• The trial was planted with a 3.0 maturity group Roundup Ready 2 Xtend® soybean product.

• This trial was a split-block design with two replications. Each block (cereal rye and no-till) was one acre. Soybeans 
were planted in 30-inch rows with eight rows per treatment. Eight total rows were harvested for crop yield and 
averaged per treatment.

• Cereal rye was drilled at a 50 lb/acre seeding rate on November 10, 2017 after corn harvest and fall tillage.

• Crimping of cereal rye was conducted after planting when rye was in the flowering stage.

• Percent weed control ratings were taken 21 days after the POST treatment.

• The entire trial area was tilled in the fall of 2017.  No spring tillage occurred in the trial area in 2018, and the trial 
was planted into a stale seedbed (i.e. “no-till” block) and the established cereal rye block on May 24.

Cereal Rye as a Cover Crop in 
Soybean - Indiana 

Location          Soil Type         Previous Crop Tillage Type Planting Date Harvest Date 
Potential Yield 

(bu/acre)
Seeding Rate 
(seeds/acre)

West Lafayette, IN Silt loam Corn
Fall tillage; no 
spring tillage

05/24/2018 10/18/2018 55 140K

Treatment Application Timing Treatment Applied

1

At Planting Crimp (Cereal Rye) with Roundup PowerMAX® herbicide (No-Till)

POST Roundup PowerMAX® + XtendiMax® herbicide with VaporGrip® Technology + DRA*

2
Burndown 
14 DPP**

Roundup PowerMAX® + XtendiMax® herbicide with VaporGrip® Technology + DRA*

3
Burndown 
At Planting

Roundup PowerMAX® + XtendiMax® herbicide with VaporGrip® Technology + DRA*

4
Burndown
14 DPP**

Roundup PowerMAX® + XtendiMax® herbicide with VaporGrip® Technology + Valor® SX + DRA*

5

Burndown
14 DPP**

Roundup PowerMAX® + XtendiMax® herbicide with VaporGrip® Technology + Valor® SX + DRA*

POST Roundup PowerMAX® + XtendiMax® herbicide with VaporGrip® Technology + Warrant® Herbicide + DRA*

*DRA – Drift Reduction Agent    **DPP – Days Prior to Planting

Table 1. Treatments and application timing.
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Cereal Rye as a Cover Crop in Soybean - Indiana 

Understanding the Results 

Table 2. Percent weed control 21 days after postemergence application timing.

Block Treatment Grass* Small Seeded 
Broadleaf Weeds**

Large Seeded 
Broadleaf Weeds***

No-till 1 99 99 99

Rye 1 99 99 99

No-till 2 35 40 50

Rye 2 30 88 65

No-till 3 45 88 83

Rye 3 58 97 90

No-till 4 50 85 83

Rye 4 68 93 93

No-till 5 99 99 99

Rye 5 99 99 99

*Grass – barnyardgrass, giant foxtail
**Small-Seeded Broadleaf weeds – common lambsquarters, pigweed species
***Large-seeded Broadleaf weeds – velvetleaf, giant ragweed

Figure 1. Average no-till soybean yield with and without a cereal rye cover crop in 2018.

51

26

51
55

66

50

57 57
62 62

57 59

0

10

20

30

40

50

60

70

Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 Average

A
ve

ra
g

e 
Y

ie
ld

 (b
u/

ac
re

)

Treatment

No-Till

Cereal Rye

Page 129



Cereal Rye as a Cover Crop in Soybean - Indiana  

Understanding the Results
• Soybean emergence in the cereal rye block was a couple days later than in the no-till block regardless of treatment. 

Final stand counts were similar for each block.

• Soybean crop response from Valor® SX herbicide (i.e. leaf crinkling) was evident in the no-till block but absent in the 
cereal rye block.

• Cereal rye suppressed the emergence and growth of small- and large-seeded broadleaf weeds compared to the 
no-till block (Table 2). Grass control was similar between the two blocks.

• When averaged over all five treatments, utilizing a cereal rye cover crop resulted in an average 9 bu/acre yield 
advantage over no-till. 

Figure 2. Cereal rye cover crop treatments: rye ready to be crimped (A), herbicide application 14 days prior 
to planting (B), herbicide application at planting (C), soybean planted into rye prior to crimping (D), crimping 
of cereal rye following soybean planting (E).
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D E
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Cereal Rye as a Cover Crop in Soybean - Indiana  

What Does This Mean for Your Farm?
• Cereal rye is one of the best cool-season cover crops for outcompeting weeds and has allelopathic suppression on 

some winter annuals, marestail, and some small-seeded summer annuals like pigweed species.1

• In this demonstration, utilizing cereal rye as a cover crop helped to suppress the emergence and growth of small- 
and large-seeded broadleaf weeds and showed a 9 bu/acre yield advantage over no-till (see * in research site 
details). 

Sources:
1 Bradley, K. 2017. A review of the effects of various cover crop species on winter and summer annual weed emergence. University of Missouri. http://weedscience.missouri.edu.

Legal Statements 
XtendiMax® herbicide with VaporGrip® Technology is part of the Roundup Ready® Xtend Crop System and is a restricted use pesticide. ALWAYS READ AND FOLLOW 
DIRECTIONS FOR USE ON PESTICIDE LABELING. It is a violation of federal and state law to use any pesticide product other than in accordance with its labeling. XtendiMax® herbicide with 
VaporGrip® Technology and products with XtendFlex® Technology may not be approved in all states and may be subject to use restrictions in some states. Check with your local product 
dealer or representative or U.S. EPA and your state pesticide regulatory agency for the product registration status and additional restrictions in your state. For approved tank-mix products 
and nozzles visit XtendiMaxApplicationRequirements.com

Monsanto Company is a member of Excellence Through Stewardship® (ETS). Monsanto products are commercialized in accordance with ETS Product Launch Stewardship 
Guidance, and in compliance with Monsanto’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. This product has 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 DIRECTIONS FOR USE ON PESTICIDE LABELING.  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.  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. 

Roundup Ready 2 Xtend® soybeans contains genes that confer tolerance to glyphosate 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 Technology Use Guide for recommended weed control programs. 

Roundup Technology® includes glyphosate-based herbicide technologies.

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 PESTICIDE LABEL DIRECTIONS. Warrant® Herbicide is not 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. Kruger Seeds and Design™ and Kruger Seeds™ are trademarks of Bayer Group. Roundup PowerMAX®, Roundup Ready 2 Xtend®, Roundup Technology®, VaporGrip®, Warrant® 
and XtendiMax® are registered trademarks of Bayer Group. Valor® is a registered trademark of Valent U.S.A. Corporation. All other trademarks are the property of their respective owners. 
©2018 Bayer Group. All rights reserved. 181025164718 11142018
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