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Variable Rate Seeding for Soybean 
Production… 



Variable-Rate Seeding for Soybean Production
• Many producers have access to variable rate technology for 

soybean production
• In Nebraska, 30” and 15” row spacings are common; often 

corn and soybeans are planted with the same unit
• This can be challenging with most 7 ½” row spacings:



Variable-Rate Seeding for Soybean Production
• Several options exist for creating in-field trials
• Field-length strips can be used, much simpler if manual rate 

adjustments are made



Variable-Rate Seeding for Soybean Production
• Prescription maps may also be used to create more 

complex field studies:

• Each block contains 
4 treatments 
(seeding rates)

• Sufficient gaps were 
included between 
seeding rates

• 16 total blocks were 
designed into this 
experiment



Variable-Rate Seeding for Soybean Production
• As-applied data is a critical piece of the puzzle
• Collect this information if at all possible during field studies



Variable-Rate Seeding for Soybean Production
• Often control systems don’t respond as we intend them to:



Variable-Rate Seeding for Soybean Production
• Summary of results (for this particular field):

• Of 16 intended blocks (4 treatments per block), only 8 resulted had good seed rates
• With 8 replications, we were able to detect yield differences within 3 bu/ac
• In the end, we need to consider profitability (Marginal Net Return, MNR) to ensure 

that we’re benefitting from these applications



Setting up on-farm research to ensure good 
data collection and decision support…



Step 1: On Farm Research Experiments
• Decide what issue you’re looking at for experimentation…do some homework 

on what’s been done
• Remember, that the most year-to-year persistent issues are likely to show 

positive results if a treatment/solution exists to test 



Step 2: Experiment Setup and Design
• Design field trials must with replicated and randomized treatments 

organized into blocks…don’t forget check strips

• Rates changes should span a wide enough range to ensure 
equipment can control rates at each level and a crop response can be 
noted

• Consider applicator/planter widths and harvester widths

• The amount of data collected (or area for each treatment) should be 
similar across all treatments

• Resources for learning these techniques are available at: 
https://cropwatch.unl.edu/on-farm-research

https://cropwatch.unl.edu/on-farm-research


Step 2: Experiment Setup and Design
• Trust but verify prescription (Rx) maps: After upload to in-cab monitor…plot 

locations/sizes changed:



Step 3: Data Collection
• Collect as much data as is feasible/possible

• As-applied data

Locations in grey show where as-
applied planting data matched target 

rates +/- 10%



Step 3: Data Collection
• In-season scouting/imagery

Locations where severe wind damage 
affected crop stand 



Digital In-season Scouting Data
• Scouting Apps can tie field reports directly to test 

trials…SMS Mobile is an example of such an app

Create Field Trials Identify Plots for Scouting



Digital In-season Scouting Data
• The app direct you to each plot identified in your 

.shp scouting file
• Entries are recorded and tied to each treatment 

block
Direct & Distance are provided Data is saved in the attribute table for later analysis



Digital In-season Scouting Data
• Tying these data to our in-field trials will help with future questions…pest pressure, 

disease, etc…until more robust imagery tools are available
• We will use the emergence counts to compare to intended and as-applied rates to 

ensure trial quality



Step 3: Other data to collect?
• Georeferenced emergence stand counts/stalk counts at harvest
• In-field georeferenced crop scouting (typical) throughout the 

growing season for diseases/pests
• Aerial imagery (when feasible) can provide insights/locations of 

where other factors may have impacted crop performance



Step 3: Data Collection
• Yield monitor data

Locations in blue show where yield 
data were harvested within 
appropriately planted areas



Step 4: Data Analysis/Decisions
• Yield monitor data cleaning/post-processing for 

error removal
• Statistical analysis for differences observed (yield, 

moisture, economics)

Raw Yield Data Clean Yield Data
Target 
Seed 

Populati
on

Avg. Yield 
(bu/ac)

Avg. Yield 
St. Dev. 
(bu/ac)

Partial
Profit
($/ac)

Avg. Yield 
(bu/ac)

Avg. Yield 
St. Dev. 
(bu/ac)

Partial 
Profit
($/ac)

32K 237 27 690A 241 18 707A

36K 242 30 691A 243 20 695B

40K 239 34 663B 244 18 680C



Step 4: Data Analysis/Decisions
• Number of field trial blocks (and treatments) is 

important for averaging out blocks that may be 
outliers

• How many blocks were not representative of the 
average?

• How many did the highest rate represent the 
highest MNR? 



NE Extension On-Farm Research Database
• The online database can allow for searches based on different filters



NE Extension On-Farm Research Database
• Entries data back to the early 1990s
• Reports share as much information as 

possible regarding background of field site 
and how the study was conducted

• This level of information is critical for 
understanding the study and those wanting 
to compare their own data for benchmarking!



NE Extension On-Farm Research Database
• Most recently, soybean seeding rate studies have been of major interest for those trying 

to determine most economical rates
• Since 1990, 295 studies have been accomplished with cooperating producers and 

published online for soybeans alone!
• Irrigated & non-irrigated conditions with a variety of production systems topics: 



Parting thoughts…
• Consider best management practices in on-farm research as you plan such 

studies to get the best information possible (randomized, replicated test 
strips with check strips (if applicable)

• As with many applications…the most persistent year-to-year issues will 
provide the most opportunity for quicker returns when solutions are 
applied.

• Plan ahead for applicator/planter widths and harvester widths as well as 
potential field pass directions
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