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Study Guidelines
A corn demonstration trial was conducted 
at the Monsanto Learning Center at Scott, 
MS to investigate how variability in seed 
placement affects corn yield.  The intent 
of the testing was to contribute to the 
body of knowledge on how variability 
affects yield, and to demonstrate a 
technique that can be used to collect 
the data.  DEKALB® Genuity® VT Triple 
PRO® DKC62-08 brand corn was used 
in the testing.  Plots were planted using 
various combinations of planter plates, 
vacuum pressures, and planting speeds 
to produce a range of variability in seed 
placement.  After plot establishment and 
corn emergence, data was collected using 
a standard barcode reading system.  A 
1-centimeter resolution barcode ruler and 
a Motorola Symbol reader was used to 
count the corn plants that emerged and 
the placement in two, 2-meter (2 rows X 
6 feet) samples from each plot (Figure 1).  
The data was transferred to a spreadsheet 
allowing further analysis, which included 
evaluations of established population 
(counting the number of observations) and 
calculating both standard deviation and 
average spacing.  Data was collected to 
investigate the impact of variability on yield 
as measured by standard deviation.

Results and Conclusions
Data analysis was used to help answer 
the question on how variability in seed 
placement affects corn yield.  Using the 
data recorded, a regression was run on 
standard deviation versus yield (Figure 2).  
Standard deviation represents a variability 
measurement that encompasses 68.2% of 
the population.  A standard deviation of 2 
means that 68.2% of the population is ± 
2 inches from where it should be from the 
mean distance in the testing.  
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Figure 1.  Barcode ruler and Motorola Symbol reader used to record the variability in 
uniform and non-uniform planting and seed placement. 
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Standard deviations ranging from 1.2 to 4.4 inches were 
generated in this test environment where average seed spacing 
should ideally be 4.72 inches at a population of 35,000 plants 
per acre on 38-inch row spacing.  With an R square of 56% and a 
plot mean yield of 220 bushels per acre, it was fairly accurate to 
regress yield and standard deviation.

The regression analysis indicated that a 1-inch increase in 
standard deviation gives a 5.05 bushel per acre decrease in 
yield (Figure 2).  Planting equipment, planting speed, and field 
conditions can all interact to determine the ultimate variability 
of a planted population.  Data analysis can show the impact of 
variability on yield as measured by standard deviation.

Summary
Data can be collected relatively easily using the techniques 
described in this testing.  A regression on yield versus standard 
deviation can be run using the data collected.  The methodology 
developed at the Monsanto Learning Center at Scott, MS can 
be used to quickly take this type of data and summarize results.  
Research conducted in the Midwest over previous years has 
attempted to quantify the impact of increasing variability (as 
measured by standard deviation) on corn yield.  This testing was 
conducted to contribute to that body of knowledge, which can have 
implications on how agronomic decisions are made.

Legals
The information discussed in this report is from a single site, 2 rep 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.

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. DEKALB 
and Design®, DEKALB®, Genuity®, Roundup Ready 2 Technology and Design®, 
Roundup Ready®, Roundup® and VT Triple PRO® are registered trademarks of 
Monsanto Technology LLC. Leaf Design® is a registered trademark of Monsanto 
Company. Respect the Refuge and Corn Design® and Respect the Refuge® are 
registered trademarks of National Corn Growers Association. All other products 
or service names are the property of their respective owners.  ©2013 Monsanto 
Company.  10122013TED

           

Figure 2.  Bivariate fit of Yield by standard deviation (Linear Fit:  
Yield = 230.43 - 5.05 x Standard Deviation).
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