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Materials and 

Methods: Corn Trial 

A corn demonstration trial was conducted at the 
Monsanto Learning Center at Monmouth, IL to 
evaluate the yield response of corn to three 
different treatments representing past, current, 
and potential future production methods. Corn 
was planted May 17th, 2012 into soybean-corn 
rotated ground prepared with a chisel plow in the 
fall, followed by a soil finisher in spring. Nitrogen 
(N) was applied as 32% UAN at two levels per 
period treatment: a maximum N rate based on the 
amount of N needed to produce one bushel and a 
reduced rate to determine performance in low N 
environments. 

Past Treatment: A 111 relative maturity (RM) non
-traited corn product was planted at a seeding rate 
of 28,000 seeds/acre in 30-inch rows. Force® 3G 
insecticide was applied in-furrow. Weed 
management consisted of a pre-emergence 
application of Bicep II Magnum® herbicide, 
followed by post-emergence applications of 
Accent® and Hornet® herbicides. Nitrogen was 
applied at 220 lbs/acre (1.2 lbs N/bu) or 150 lbs/
acre as 32% UAN. 

Current Treatment: A 111 RM Genuity® VT Triple 
PRO® corn product was planted at a seeding rate 
of 36,000-38,000 seeds/acre in 30-inch rows. 
Weed management consisted of a pre-emergence 
application of Harness® Xtra 5.6L herbicide, 
followed by a post-emergence application of 
Roundup PowerMAX® herbicide. Nitrogen was 
applied at 200 lbs/acre (1 lb N/bu) or 140 lbs/acre 
as 32% UAN. Crops also received a foliar 
application of Headline® fungicide at the VT/R1 stage. 

Historical increases in grain yield have been attributed to genetic improvements by traditional breeding programs in conjunction with more 
efficient cultural practices3. Initially, biotechnology helped protect from potential yield loss from weed competition or insect feeding; however, 
it may have indirectly contributed to yield gain because the traits helped protect the rooting system, which could have allowed for a greater 
probability of nutrient and water uptake2. Using these three pillars, Monsanto is committed to helping farmers double corn, soybean, and 
cotton yields by 2030. This trial was designed to compare historic farming practices for corn and soybean with those of today; looking 
specifically at how breeding, biotechnology and agronomic practices have led to an increase in yield over time, as well as where it could 
potentially go in the future. 
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Figure 1. Historic yield data for both corn and soybean crops.  
Source: United States Department of Agriculture National Agricultural Statistics Service (USDA NASS) 
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Potential Future Treatment: A 111 RM Genuity® SmartStax® corn product was 
planted at a seeding rate of 48,000 seeds/acre in a 22.5-inch twin-row configuration. 
Weed management consisted of a pre-emergence application of Harness® Xtra 5.6L 
herbicide, followed by a post-emergence application of Roundup PowerMAX® 
herbicide. Nitrogen was applied as either 280 lbs/acre split between 180 lbs/acre as 
32% UAN combined with 100 lbs/acre applied in season (V6) as Koch Advanced 
Nitrogen® or 160 lbs split between 100 lbs/acre as 32% UAN combined with 60 lbs/
acre applied in season (V6) as Koch Advanced Nitrogen®. GreenSeeker® technology 
was used to provide the 60 lbs/acre recommendation. Crops also received a foliar 
application of Headline® fungicide at the VT/R1 stage.  

Results: Corn Trial  

Results of the three period treatments on corn production are shown in Figure 2. As 
expected, yield increased from the past to current and then again from current to 
future treatments. While it is not possible to draw any definitive conclusion from a 
single location trial, it is hypothesized that advancements in breeding technology, the 
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addition of B.t.-traited corn products, changes 
in herbicide programs, and also changes in N 
application products and methods resulted in 
higher yield potential as the treatment 
periods progressed. 

To investigate the nutrient uptake advantage 
proposed by Moose and Below in 2009, N 
response between the older, non-traited 
products and newer B.t.-traited products were 
compared. The N efficiency shown in Table 1 
was calculated by dividing the N rate by yield 
for all the observations in the Past and 
Current treatments. Percentage gain was 
then calculated by subtracting Current from 
Past and dividing by Past. There was a 25% 
average increase overall. Research has also 
shown that products have improved in their 
efficiency to use plant available N under both 
optimal and stressful conditions1.  

Materials and 

Methods: Soybean 

Trial 

In 2012, a trial was conducted at the 
Monsanto Learning Center at Monmouth, IL 
to evaluate the yield response of soybeans to 
five different treatments representing a range 
of production methods from the past through 
potential future methods. Soybeans were 
planted May 18th, 2012 in a corn-soybean 
rotated field prepared with a chisel plow in 
the fall, followed by a soil finisher in spring.  

Treatment 1: A 3.3 RM non-transgenic 
soybean product was planted in 30-inch rows 
at 180,000 seeds/acre. Weed management 
consisted of a pre-emergence application of 
Pursuit® Plus herbicide. 

Treatment 2: A 3.3 RM non-transgenic 
soybean product was drilled at 200,000 
seeds/acre. Weed management consisted of 

a pre-emergence application of DUAL® II Magnum® herbicide, followed by a post-
emergence application of Cobra® herbicide and another post-emergence application of 
Assure® II herbicide. 

Treatment 3: A 3.2 RM Genuity® Roundup Ready 2 Yield® soybean product was 
planted in 30-inch rows at 160,000 seeds/acre. Weed management consisted of a pre-
emergence application of Valor® XLT herbicide, followed by a post-emergence  
application of Roundup PowerMAX® herbicide. A foliar application of Headline®  
fungicide and Warrior II with Zeon Technology® insecticide was made at R3 growth stage. 
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Table 1.  Nitrogen efficiency for Past and Current Treatments at both high and 
low N rates. 

N Efficiency Low N rate High N rate 

Past 0.88 1.29 

Current 0.69 0.93 

Percentage gain  
in N response 

22% 28% 

Figure 2.  Corn yield shown by treatments: Past, Current, and Potential Future. 
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Treatment 4: A 3.4 RM Genuity® Roundup 
Ready 2 Yield® soybean product was planted 
in 30-inch rows at 150,000 seeds/acre. Weed 
management consisted of a pre-emergence 
application of Valor® XLT herbicide, followed 
by a post-emergence application of Roundup 
PowerMAX® herbicide. A foliar application of 
Headline® fungicide and Warrior II with Zeon 
Technology® insecticide was made at R3 
growth stage. 

Treatment 5: A 3.4 RM Genuity® Roundup 
Ready 2 Yield® soybean product inoculated 
with Vault® SP was planted in 20-inch rows at 
130,000 seeds/acre. Weed management 
consisted of a pre-emergence application of 
Valor® XLT herbicide, followed by a post-
emergence application of Roundup 
PowerMAX® herbicide. Multiple foliar 
applications were made: CoRoN® 25-0-0 at 
R1 growth stage, Headline® fungicide at R1 
and R5 growth stages,  and Warrior II with 
Zeon Technology® insecticide at R1 and R5 
growth stages. 

Results: Soybean 

Trial  

Results of the five period treatments on 
soybean production are shown in Figure 3. 
The largest yield advantage was recognized 
between Treatments 2 and 3 with a 23 bu/
acre yield increase. The major difference 
between Treatments 1 and 2 versus 3 
through 5 is the seed used. The introduction 
of the Genuity® Roundup Ready 2 Yield® 
soybean platform, as well as improvements in 
production practices had the most positive 
effect on yield potential based on trial results.  

There is essentially no yield difference 
between Treatments 3 and 4, which is 
favorable given the only difference in 

treatments is the RM of the products and the seeding rate, which was actually reduced 
by 10,000 seeds per acre. Past data from Monsanto Learning Center trials would 
suggest that the narrower row spacing and more intensive management practices in 
Treatment 5 would lead to increased yields. However, the extreme heat and drought 
experienced in 2012 may have negated the gains we typically see. 

Summary Comments 

Overall, yield levels have increased over time in both corn and soybean due to better 
management practices, breeding improvements, and biotechnology. 

Breeding for higher yield potential in corn appears to have also contributed to more 
efficient use of plant available N in both optimal and stressful N environments. Based on 
the experimental average, a 25% increase in N efficiency for modern products over 
older products was observed. As Monsanto continues toward the goal of doubling corn 
yields by 2030, breeding practices and biotechnology traits should continue to be 
focused on N utilization. 

Weed management systems (particularly in soybean) were revolutionized by the 
Roundup Ready® trait that allowed for simplified solutions that limited weed competition 
within the crop. In soybeans, the Genuity® Roundup Ready 2 Yield® platform keeps the 
simplistic approach to post-emergence weed control, but also begins to build upon 
genetic improvements in yield potential through biotechnology. Moving forward, 
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Figure 3.  Soybean yield shown by period treatments 1-5 (1 representing oldest, 5 
representing potential future, as described in text)  
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implementation of high-yield management strategies such as foliar fungicide, early planting, and especially the use of Roundup Ready® 
products is the key to further driving yield improvement. 
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The information discussed in this report is from a single site, non-replicated, one-year 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 Biotechnology Industry Organization. 
 

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

Roundup Technology® includes Monsanto's glyphosate-based herbicide technologies. Individual results may vary, and performance may vary from location to location and from 
year to year. This result may not be an indicator of results you may obtain as local growing, soil and weather conditions may vary. Growers should evaluate data from multiple locations 
and years whenever possible.  
 

ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Roundup Ready® crops contain genes that confer tolerance to glyphosate, the active ingredient in Roundup® 

brand agricultural herbicides. Roundup® brand agricultural herbicides will kill crops that are not tolerant to glyphosate. Harness® is a restricted use pesticide and is not registered in all 
states. 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 Monsanto dealer or 
representative for the product registration status in your state. Genuity®, Harness®, Roundup PowerMAX®, Roundup Ready 2 Technology and Design®, Roundup Ready 2 Yield®, 
Roundup Ready®, Roundup Technology®, Roundup®, SmartStax®, Technology Development by Monsanto and Design® and VT Triple PRO® are trademarks of Monsanto Technology 
LLC. LibertyLink® and the Water Droplet Design® is a registered trademark of Bayer. Herculex® is a registered trademark of Dow AgroSciences LLC. Headline® is a registered trademark 

of BASF Corporation. Cobra® is a registered trademark of Valent U.S.A. 
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. ©2012 Monsanto 
Company. 12122012JMG 

IMPROVEMENTS IN MODERN CORN AND 

SOYBEAN PRODUCTION 


