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Trial Objective

e When it comes to tillage, several factors are considered in the decision-making process including weed and pest
management, soil and water conservation, and time and input costs.

e Today, farmers have access to an array of tillage options, ranging from conventional tillage to minimum tillage to
no-till. Farm operations deploy different tillage types to meet the productivity and sustainability requirements of
each piece of land. It is necessary to periodically evaluate the continued suitability of tillage systems for any piece
of land.

e The objective of this trial was to evaluate the productivity of three tillage systems in both corn and soybean
operations.

Research Site Details

. . . ) . Potential Yield | Planting Rate
Location Soil Type Previous Crop Tillage Type Planting Date Harvest Date (bu/acre) (seeds/acre)
Conventional
o ' 5/9/18, 9/27/18,
Huxley, 1A Clay loam Soybean Etgl[t)l Itllllage, 5/16/19 10/30/19 220 34K
Conventional, {5171 9/27/18
Huxley, 1A Clay loam Corn Etorli)”’?llage, 5/16/19 10/9/19 60 140K

e The trial was carried out in 2018 and 2019.

e |n 2018, a 112 relative maturity (RM) VT Double PRO® RIB Complete® corn product and a 2.4 maturity group
(MG) soybean variety were used for the trial.

e |n2019, a 112 RM SmartStax® RIB Complete® corn product and a 2.2 MG soybean variety were used for the
trial.

e In both years and in both crops, the trials were carried out in 15 x 500 ft plots with 30-inch spacing and 6
replications.

e Conventional tillage consisted of a chisel plow followed by a soil finisher. The chisel plow consisted of a two-gang
disk unit followed by ripping shanks that went about 18 inches deep, followed by a set of chisels to smooth out
the soil surface and incorporate residue. The soil finisher unit was comprised of a disk gang, a cultivator, and tine
harrow units.

e  Strip tillage was carried out in conjunction with liquid nitrogen application. The strip bar unit consisted of a no-
till coulter in the front, followed by a liquid nitrogen knife, followed by a Vulcan strip-till unit comprised of row
cleaners, no-till coulters that penetrated 2 to 3 inches deep and 7 inches wide, and a rolling basket to break any
large soil clumps and smooth the soil surface for planting.

e Alltillage operations were carried out in the spring.

e Weed management and the amount of nitrogen applied were the same in all tillage systems.
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Understanding the Results
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Figure 1. Corn yield response to three tillage Figure 2. Soybean yield response to three tillage
systems over a two-year period in central lowa. systems over a two-year period in central lowa.

e Yields were generally higher in 2019 than in 2018 in both crops.

e |ncorn, yield was lowest for conventional tillage but nearly the same for strip tillage and no-till in both years
(Figure 1).

e |n soybean, yields were nearly the same for strip tillage and no-till in both years. While conventional tillage
produced the lowest yield in 2018, it yielded the highest in 2019. On average, however, there wasn’t much
difference between the three systems over the two-year period (Figure 2).

Key Learnings

e Crop yield response to tillage can be widely variable and site-specific, often impacted by environmental factors,
soil type and drainage, and the cropping sequence. Thus, it requires multiple years of research to truly determine
the productivity of tillage systems.

e This trial suggests that the type of tillage system is not a major factor in soybean production at the trial location.
To save on production costs, however, no-till could be recommended if an efficient weed management strategy
(such as chemical control) is available. In corn, strip tillage and no-till yielded 12 bu/acre better than conventional
tilage over the two-year period, also suggesting that conventional tillage could be eliminated if an effective weed
management strategy is available.

e |rrespective of the crop chosen, the right tillage type should be the one that provides the best economic returns
while still ensuring better environmental stewardship.
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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 Commaodity 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 PESTICIDE LABEL DIRECTIONS. 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. 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.

Roundup Ready® 2 Technology contains genes that confer tolerance to glyphosate. 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. RIB Complete®, Roundup Ready 2 Technology and Design™, Roundup Ready®, SmartStax® and VT

Double PRO® are trademarks of Bayer Group. All other trademarks are the property of their respective owners. ©2019 Bayer Group. All rights reserved. 1008_R2

Before opening a bag of seed, be sure to read, understand
and accept the iship requi 1ts, including applicabl \
refuge requi for insect resi for Ro undup A

q 8!
A the biotechnology traits expressed in the seed as set forth in the
Management LL Monsanto Technology/Stewardship Agreement that you sign. By Re ad ® ® ® T,_? EERSEPFEUCGT E
Plating Retugs, Presenvng Tchnology  OP€NING and using a bag of seed, you are reaffirming your obliga- y
tion to comply with the most recent stewardship requirements. TECHNOLOGY LU i ®
A
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