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“connecting science to fields”
eFields Editorial

Welcome to the 2022 edition of the Ohio State eFields Report. 

The 2022 edition of the Ohio State eFields report showcases the dedication of all of our Ohio State team and collaborating 
partners. We want to say thank you to all that continue to support the eFields program and make it such a success. In 
particular, thank you to all of our farm partners that offer their time, resources and suggestions to each study. Also, we 
want to acknowledge the OSU Extension Educators, fields specialists, faculty, staff, students, industry partners and the 
many others that devote time and resources to all of the studies. eFields represents a cross collaboration of all sectors of 
agricultural production that help farmers and consultants utilize results to improve Ohio and regional crop production.

2022 is the 6th year of the eFields Report. As with every growing season, it was unique year and another opportunity to 
learn. It is hard to characterize the 2022 growing season across Ohio but in general, it was a tough start to many regions 
in Ohio due to the wet spring causing delayed planting, thereby shortening the growing season. There was good moisture 
into August with harvest turning dry and some areas becoming droughty in October and November. Unique to 2022, a 
long stretch of no rain started in mid-September, allowing most to harvest uninterrupted for over a month. Overall, crop 
yields were above average across many regions of the state. Perhaps the most notable challenge we faced in 2022 was 
the dramatic increase in input costs. Continuing supply chain issues and conflict between Russia and Ukraine drove the 
cost of inputs like fertilizer and chemicals up with some inputs seeing over a two-fold increase in price. Luckily, these 
increases in cost of production were mostly offset by increases in grain prices and profitability remained strong. Other 
challenges for 2022 in Ohio included Tar spot coming in late and waterhemp control continuing to be an issue. The dry fall 
made it hard on getting wheat and cover crops off to a good start.  

For the 2022 eFields Report, the team was able to conduct 292 studies in 49 counties. We continue to be excited about 
the number and variety of studies being conducted on an annual basis. The eFields team members are looking forward to 
more exciting projects in the future. You can find the library of eFields Reports ranging from 2017-2022 online at: go.osu.
edu/efields or explore the data more in depth at kx.osu.edu/efields.

We hope you find the 2022 eFields Report informative and valuable. If you are interested in cooperating with us in 2023 or 
have any feedback, please contact us at digitalag@osu.edu. 

Sincerely,

The 2022 eFields Team

The eFields Report is published on an annual basis. 
To view past reports, visit our website at  

go.osu.edu/efields.

eFields is a program at The Ohio State University dedicated to advancing production agriculture through the use of field-
scale research. The 2022 eFields Report is a culmination of the research conducted over the past year on partner farms 
throughout Ohio. Current research is focused on precision nutrient management strategies and technologies to improve 
efficiency of fertilizer placement, enable on-farm evaluation, automate machine functionality, enhance placement of 
pesticides and seed, and to develop analytical tools for digital agriculture. 

eFields has expanded from 39 on-farm research sites in 13 counties in 2017, to 95 on-farm research sites covering 25 
counties in 2018,  88  on-farm research sites in 30 counties in 2019, 218 on-farm research sites in 39 counties in 2020, 249 
on-farm research sites in 45 counties in 2021, and 292 on-farm research sites in 49 counties in 2022.

2022 Research Recap

3,810 Total Acres
• 1,963 Corn
• 1,098 Soybean
• 43 Small Grains
• 15 Forages
• 691 Other Studies

49 Counties
 292 On-Farm Research Sites

Disclaimer Notice: The information provided in this document is intended for educational purposes 
only. Mention or use of specific products or services, along with illustrations, does not constitute 
endorsement by The Ohio State University. The Ohio State University assumes no responsibility for 
any damages that may occur through adoption of the programs/techniques described in this document. 

2022 Research Recap
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Are you interested in contributing to the 2023 eFields Report? If so, visit go.osu.edu/efields to review study 
implementation plus tips and tricks. See below for details on how to get involved and who to contact. We look forward to 
working with you!

Growers
Growers interested in hosting on-farm research trials for publication in the annual eFields report should reach out to their 
county Agriculture and Natural Resources Extension Educator (agcrops.osu.edu/people). To view a list of those educators 
who are already involved,  see page 14. Standard protocols for seeding rates, nitrogen rates, and other management 
practices have been developed for statewide implementation. Contact us today to find out how to get involved. Additional 
protocols and topics are being developed and can be customized to fit your questions and needs!

Industry Representatives
We are always looking for new partners to conduct on-farm trials! If you are interested in determining how you can support 
Ohio State University On-Farm Research, reach out to your county Agriculture and Natural Resources (ANR) Extension 
Educator, email the Digital Ag Team (digitalag@osu.edu) or Dr. Elizabeth Hawkins (hawkins.301@osu.edu). We would 
love to discuss your involvement with the eFields program!

Extension Educators and Field Specialists
If you are a current ANR Educator and are interested in getting involved with eFields, contact us at digitalag@osu.edu or 
reach out to Dr. Elizabeth Hawkins (hawkins.301@osu.edu).

2023 Precision U and eFields Results Meetings
#AgTechTuesday

Get Involved

WHEN
January 10th, 17th, 24th, and 31st 

9AM EST

WHERE
Online Zoom Webinars

HOW
RSVP at  go.osu.edu/precisionu

Join the OSU Digital Ag Team in January for #AgTechTuesday. 
Precision U will take place in January with three webinars, 
January 10th, 17th, and 24th. This year's focus is on "Automation 
in Agriculture: The Future of Farming." Join us to learn about how 
automation technology may change the way we farm. January 
31st the webinar will shift focus to provide a more in-depth look 
at on-going eFields research projects. All webinars are free to 
attend so plan to attend one or all of the sessions. Find more 
information at go.osu.edu/PrecisionU.

Measuring management practices in our 

operation helps us determine what works best 

for us. We value on-farm research because 

it’s done under our weather conditions on 

our farms. We have lots of soil variability in 

our area and the localized data helps us with 

management decisions. Our whole farm is on-

farm research. 

- Les and Jerry Seiler
Seiler Farms

Our farm has been working with Ohio State 

Extension a lot more the last couple years. 

It has helped our farm increase revenue by 

scouting corn and beans for diseases and by 

helping us to know when the proper time to 

apply fungicide. We have also worked with them 

on yield trials following fungicide applications. 

They have been a great asset to our farm. 

-Buchman Farms

We appreciate the efforts of OSU Extension to 

help us plan and execute on-farm, non-biased 

trials, whose data will help us to improve our 

practices that result in a better ROI for us as 

well as other farmers. 

- Adam & Aubrey Bolender
Bolender Grain & Cattle, LLC

“

“

“
Photo Credit: David Ike
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ABOUT US
The Digital Agriculture Program at The Ohio State University embodies the best of the land grant mission – creation, 
validation, and dissemination of cutting-edge agricultural production technologies. The central focus of this program is 
the interaction of automation, sensing, and data analytics to optimize crop production in order to address environmental 
quality, sustainability, and profitability. Research is focused on execution of site-specific nutrient management practices, 
development of hand-held devices for in-field data capture, autonomous functionality of machinery, remote sensing 
solutions, and data analytics to enhance timing, placement and efficacy of inputs within cropping systems.

VISION
The Digital Agriculture Program at The Ohio State University strives to be the premier source of research-based 
information in the age of digital agriculture.

MISSION
• Uniting the private and public sectors to drive innovation for the benefit of farmers.
• Partnering with farmers to translate innovation into long-term profitability for production agriculture.
• Delivering timely and relevant information for the advancement of digital agriculture technologies.

WHAT IS DIGITAL AGRICULTURE?
The premise of digital agriculture includes the advancement of farm operations through implementation of precision 
agriculture strategies, prescriptive agriculture and data-based decision making. Digital agriculture is a holistic picture 
of the data space in agriculture, trends related to services directing input management and the value of data usage for 
improving productivity and profitability of farm operations.

“Digital Agriculture” combines multiple data sources with advanced crop and 

environmental analyses to provide support for on-farm decision making.

Ohio State Digital Ag Program

Digital Ag Initiatives
“Helping growers make the most of Precision and Digital Ag technologies”

PRECISION SEEDING
Utilizing the latest digital ag technologies to place every seed in an environment optimized 
for its growth and development.

HARVEST TECHNOLOGIES
Taking advantage of available technologies to improve harvest efficiencies and improve data 
quality.

PRECISION CROP MANAGEMENT
Management of crop inputs in a manner that maximizes efficiency and profitability.

APPS FOR AGRICULTURE
Embracing the power of smart phones and tablets to utilize mobile applications and farming 
smarter. 

REMOTE SENSING
Providing the ability to remotely assess field conditions, crop health, nutrient needs, and 
productivity levels on a sub-field scale.

PRECISION NUTRIENT MANAGEMENT
Ensuring that all applied nutrients are in a position to maximize crop uptake. Right source, 
right rate, right time, right place, right technology. 

PRECISION LIVESTOCK
Making use of data and digital tools to manage or automate animal well-being, food safety, 
pasture sustainability, waste products and more.

DATA ANALYSIS AND MANAGEMENT
Developing a digital strategy and making actionable decisions using data, from operational 
insights to field execution.

ON-FARM RESEARCH
Deploying field-scale studies to advance production agriculture through efficiency and 
profitability using data-driven decisions.

SOIL COMPACTION MANAGEMENT
Mitigation of soil compaction to enhance crop health and soil structure.

OHIO STATE 

DigitalAg
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments
(XXX)

Avg. Emergence
(plants/ac)

Moisture
(%)

Yield
(bu/ac)

Treatment Means with the same letter are not significantly different according to Fisher’s Protected Least 
Significant Differences (LSD) test at alpha = 0.1.

LSD:
CV:

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
The observations section of the report allows us to 
provide any relevant information that the researchers 
noticed throughout the growing season. Observations 
allow for a deeper understanding of the study results.

This section allows us to display the tools and 
technology used to make each study possible. The project contact section provides 

the name of the researcher along with 
their email address. We encourage 
you to contact them if you have 
questions about an indvidual study.

Here you will find visuals of the study with short descriptions.

Location Box
Look to see the county where the 

study was conducted.

The study design provides a background on 
the study. This could include a brief history 
of research, observations that led to the 
implementation of this study, explanation of the 
study design, etc.

Planting Date 5/3/2022

Harvest Date 10/20/2022

Variety Becks 6076V2P

Population 34,000 sds/ac

Acres 70

Treatments 5

Reps 7

Treatment Width 40 ft.

Tillage Conventional

Management Fertilizer, Herbicide, 
Insecticide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Crosby silt loam, 52% 
Celina silt loam, 48%

Find study information, objectives, study 
design, weather graph, and summary on 
the left page. Find results, summaries, 
project contact, and statistical summary 
on the right page.

RESULTS

WEATHER INFORMATION

• The summary section provides results and 
findings from the study.

• Thank you for taking the time to explore our 2022 
eFields Report!

Report Guide

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.39 5.52 4.30 7.44 2.62 1.59 24.86
Cumulative 
GDDs 248 603 1211 1917 2506 3194 3491
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Return above analysis allows farmers to consider not only yield increase, but also economic return which ultimately 
impacts the farm’s bottom line. For studies where economics were calculated, return above is labeled in the right-
most column of the results table. To standardize return above calculations state-wide, the OSU Extension budgets 
were used for a partial profit calculation, farmoffice.osu.edu.

Seed Costs: 
For the seeding rate studies, a uniform corn seed cost of 
$3.61/1,000 seeds was used. Soybean seed cost was 
$0.435/1,000 seeds. These are based on the Ohio Crop 
Enterprise Budgets developed by Barry Ward, OSU 
Extension. Learn more about the budgets on page 22.

Commodity Prices:
Price received was determined by the Chicago price at 
planting and adjusted with a historical basis to represent an 
Ohio price. The corn price used in the 2022 report is $6.00/
bu and the soybean price is $13.30/bu. We then calculated 
a 10% price increase and decrease to reflect price variability.

Nitrogen Costs:
A nitrogen cost of $0.85/lb used in this report is from the 
2023 Corn Production Budget. For the nitrogen timing 
studies, application costs were also considered. The average 
costs of application the report uses are from the 2022 Ohio 
Custom Farm Rates. Learn more about the 2022 custom 
rates on page 32.

Average Price

Seeding rate (sds/ac) 26,000 30,000 34,000 38,000

Cost of seed/1000 3.61 3.61 3.61 3.61

Total seed cost ($) 93.86 108.3 122.74 137.18

Yield (bu/ac) 220 230 260 250

Bushel Price ($/bu) 6.00 6.00 6.00 6.00

Gross Income ($) 1320 1380 1560 1500

Return above seed ($/ac) 1226 1272 1437 1363

The “Return above” line includes only the input expense of what was being studied (i.e. seed cost) to provide a clear 
indication of economic return. To calculate your own economic return, you can access the eFields Economic Calculators 
at: go.osu.edu/econcalculator.

Example economic calculator for corn seeding rate studies:

Nitrogen Application Costs

Application Method Rate ($/ac)

Dry Bulk 7.00

Liquid Knife 11.30

Liquid Spray 7.60

Anhydrous 15.20

Late Season Coulters 13.20

Late Season Drops 11.60

Corn
$/bushel

Soybeans
$/bushel

Ohio Crop Price 6.00 13.30

10% Decrease 5.40 14.63

10% Increase 6.60 11.97

To effectively collect, analyze, and interpret data, statistical calculations were made for each eFields study when 
possible. All statistical calculations were conducted using the OSU PLOTS Research App or calculated using the 
ANOVA spreadsheet, using Fisher’s Protected Least Significant Differences (LSD, alpha = 0.1) method to determine 
if treatment differences are statistically significant.

Stand Counts and Harvest Data:
All stand counts were conducted for individual plots by counting the number of plants in 30 linear feet along two adjacent 
rows. All yield data was collected using calibrated yield monitors or weigh wagons. Data was processed and cleaned to 
ensure accuracy with yields adjusted to a standard moisture prior to analysis.

Take a look at this example from a study:

Treatments Yield (bu/ac)

A 230 a

B 229 a

C 227 ab

D 225 b

LSD 3
CV 1.6%

Replication
• Allows one to estimate the error 

associated with carrying out the 
experiment itself.

• Without replication, it would be 
impossible to determine what 
factor contributed to any treatment 
differences.

• A minimum of 3 replications is required 
for a proper evaluation, with 4 or more 
recommended for field-scale research.

CV
Defined as the coefficient 
of variation (CV) is a 
measure of the variability 
between treatments 
(i.e.  yields)  reported as 
a percentage (%). CV 
is an indicator of data 
uniformity. Higher CV’s 
indicate more treatment 
or environmental 
variability.

LSD
Least Significant Difference (LSD) is 
used to compare means of different 
treatments that have an equal 
number of replications. For this 
report, a significance level of 0.1 (or 
10%) was used, which means when 
a treatment is statistically significant, 
a 90% confidence is attributed 
to that treatment actually being 
different from the comparisons. 

Randomization
• Randomization is as important as 

replication to help account for any 
variations in production practices and 
field conditions.

• Even if treatments are replicated, 
the conclusions you reach may not 
be correct if a treatment was always 
applied to the same part of the field.

• Randomization prevents data from 
being biased due to its field location.

Explanation:
• For treatment A to be statistically significant from 

treatment B, they must differ by at least 3 bu/ac. (They do 
not, so they are not statistically different and are marked 
using the same letter). “NS” denotes not significant in the 
results table.

• For treatment D to be statistically different from treatment 
A, they must differ by at least 3 bu/ac (here they differ 
by 5 bu/ac, so they are statistically significant and are 
marked using different letters).

In this example, since treatment A is different from treatment 
D by 3 bu/ac, there is 90% certainity that the results of the  
treatments were indeed different. Treatment differences are 
represented by using a letter beside the reported value. 
Since the averages for treatment A and treatment B differ by 
less than 3, it cannot be concluded that the treatments are 
different from each other, so the same letter (e.g. “a”) is used 
to indicate they are the same.

For more information and examples on statistics and experimental setup, visit go.osu.edu/efieldsinvolved.

Results show the average of the response 
variable (i.e. yield) for each treatment.

Calculations and Statistics
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2022 Growing Season Weather

Spring (March – May)
Spring got off to another warm start again across the Buckeye State, as March 2022 ranks as the 21st warmest March 
on record (1895-present). Cooler than average conditions followed in April, but May was warmer than average. The last 
spring freeze (32°F) occurred when expected, between April 21-30. Precipitation was on a bit of a rollercoaster as well, 
oscillating between wet and dry periods. While April was drier than average, March and May provided excess moisture 
across the state, especially across the southern Ohio. Areas from Clinton County northeastward to Fairfield County were 
particularly hard hit, with a swath of 10-12.5” of rain during May alone (Fig. 2). This led to severe planting delays and 
interruptions in spring activities in this area. Spring 2022 ranks as the 20th warmest and 56th wettest for Ohio.

Figure 1: (Left) Temperature departures (°F) and (Right) 
Precipitation departures (%) from the long-term (1991-2020) 

normal for March-November 2022. Figure courtesy of the 
Midwestern Regional Climate Center. 

Figure 2: Accumulated precipitation totals 
for May 2022 across southwest Ohio. 

Figure courtesy of CoCoRaHS.

Figure 4: Drought conditions in Ohio on November 8, 
2022. Figure courtesy of the U.S. Drought Monitor.

Fall (September – November)
Temperature-wise, fall provided everthing in terms of weather (cold, warmth, rain, snow, drought, and deluge). September 
was about average, with a cool October then a warmer than average November. The cool October was highlighted by a 
bit of an early freeze to some parts of the state during the first week of the month. This may have contributed to extended 

PROJECT CONTACTTOOLS OF THE TRADE
FARM (Field Application Resource Monitor)
This tool (farm.bpcrc.osu.edu) allows users to 
define their locations of interest and receive 
12- and 24-hour precipitation forecasts 
(current and historical) to aid in the application 
of fertilizer, manure, and/or pesticides.

For inquiries about this project, contact
Dr. Aaron B. Wilson, Extension Field 
Specialist - Ag Weather & Climate
(wilson.1010@osu.edu).

Figure 3: Accumulated precipitation (inches) for June-August 
2022. Figure courtesy of the Midwestern Regional Climate 

Center.

Summer (June – August)
Summer got off to a very warm start as temperatures 
across the state frequently soared well into the 90s in 
June and the first couple of weeks of July. On June 14th, 
Columbus officially recorded a dewpoint temperature (a 
measure of humidity) of 84°F, tying Miami, Florida for their 
all-time highest dewpoint temperature on record. While 
July started off warm as well, temperatures moderated 
throughout the remainder of the month and through 
August. Consistent with long-term trends, summer 
overnight lows were much warmer than average, ranking 
as the 14th warmest on record. Precipitation varied across 
the state throughout the summer. Southeastern counties 
experienced a wet June with up to three inches of above 
average rainfall while western counties remained dry. July 
and August featured plentiful and timely rainfall for all but 
west central and northeastern counties. This stretch of dry 
weather hampered grain development in these areas as 
soil moisutre decline, streamflows dropped, and drought 
conditions set in toward the end of summer. Figure 3 
shows the total rainfall for the state for June – August 
2022. Overall, the state averaged 12.97” of rain, about 
0.89” above average. Summer 2022 ranks as the 32nd 
warmest and 38th wettest on record. 

What a ride 2022’s growing season weather has 
been! From excess spring moisture to one of the 
driest falls in recent memory, the weather of 2022 
brought a handul of challenges and benefits to 
agriculture in Ohio. Compared to our long-term 
average (1991-2020), growing season temperatures 
(March – November) were about average (Fig. 1). 
This led to a total Modified Growing Degree Day 
accumulation for April – November of 3000-4000 
days, up to 400 days above average across the 
north. Precipitation was above average (100-125% 
of normal) for the season across central and eastern 
counties and a bit below average (75-100% of 
normal) elsewhere. Through November 2022 ranks 
as the 26th warmest and 35th wettest on record 
(1895-present) for Ohio according the National 
Centers for Environmental Information. For more 
in-season climate analysis, please visit the State 
Climate Office of Ohio. The following is a summary 
of the growing season and seasonal breakdown of 
2022.

dry down times  for impacted corn and soybeans 
and hit some late-season berry growers in the colder 
valleys. The cool October conditions however helped 
offset impacts from one of the driest Octobers in recent 
memory. Over a three-week stretch between the end 
of September and into October, western Ohio only 
received about 0.1” of rainfall. This created optimal 
conditions for numerous equipment and field fires as 
well as a prolonged 1300 acre fire in the Wayne National 
Forest in Lawrence County. These condtions, combined 
with decreaing soil moisture and stream flows led to 
an expansion of drought across Ohio, reaching peak 
coverage on November 8, 2022 (Fig. 4). The dry October 
created quite the reversal in the trend of suitable 
fieldwork days with many areas experiencing 25-30 
suitable field work days and non-stop fall activities. The 
overall trend has seen a decline of about 5 days for the 
month of October since 1995. As November wore on 
and the calendar turned to December, a wetter pattern 
was becoming established across Ohio with wet winter 
conditions in the outlook. Fall 2022 ranks as the 46th 
warmest and 37th driest on record. 
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Year Week of Reported 
Completion

2019 7/21/2019

1986 7/6/1986

2015 7/5/2015

2022 7/3/2022

1983 7/3/1983

1984 7/1/1984

Planting Progress and Suitable Days

PROJECT CONTACTSUMMARY
The 2022 spring planting season was slower than normal with both corn 
and soybean crops finishing later than usual. Late planting is becoming a 
common occurence as weather conditions pose challenges in Ohio and 
across the country. Favorable conditions in October and November led to 
higher than average days suitable for fieldwork and allowed for an efficient 
harvest this fall. 

For inquiries about this project, contact
Elizabeth Hawkins             
(hawkins.301@osu.edu), Aaron Wilson 
(wilson.1010@osu.edu), or John Fulton 
(fulton.20@osu.edu).

OBJECTIVE eFields Collaborating Farm 
OSU Extension

Statewide

Summarize Ohio planting progress and 
days suitable for fieldwork reported 
each year the National Agricultural 
Statistics Service (USDA-NASS).

Corn Planting Progress
Corn planting pace was yet again slower than normal due to wet weather across some areas of the state. In 2022, Ohio 
farmers reached the 50% planted mark for corn on May 22nd and completed planting by June 26th. Figure 1 illustrates 
Ohio’s corn planting progress for all years between 1979 and 2022. The slow start gave way to steady progress through 
most of May and June and NASS reported corn planting was completed in Ohio on the week ending June 26, 2022. This 
places 2022 as the second latest corn planting completion on record. Table 1 shows the years with the five latest corn 
planting completion dates on record. Four of these five late finishes have occured in the past five years, underscoring the 
challenges caused by reduced working days due to more extreme weather patterns.

Figure 1. Ohio corn planting progress reported by USDA NASS from 
1979 – 2022. 2022 progress is shown by the scarlet dashed line. 

Data source: USDA NASS

Table 1. Five latest reported corn 
planting completion dates in Ohio since 
1979. Data source: USDA NASS

Year Week of Reported 
Completion

2019 7/14/2019

2022 6/26/2022

2020 6/21/2020

1983 6/19/1983

2018 6/17/2018

Soybean Planting Progress
Soybean planting progress was also 
slower than normal in 2022. Figure 
2 shows Ohio’s soybean planting 
progress for all years between 1979 
and 2022. Ohio reached 50% planted 
on May 29th and soybean planting 
was reported completed on July 3rd. 
Table 2 shows the years with the five 
latest soybean planting completion 
dates on record. 2022 is tied for the 
fourth latest finish on record.

Figure 2. Ohio soybean planting progress reported by USDA NASS 
from  1979 – 2022 2022 progress is shown by the scarlet dashed line.               

Data source: USDA NASS

Table 2. Five latest reported soybean 
planting completion dates in Ohio since 
1979. Data source: USDA NASS

Days Suitable for Fieldwork
The 2022 season got off to a slow start with fewer than average days 
suitable for fieldwork in April, May, and June. Conditions switched in October 
and harvest season featured excellent harvest conditions, if not a little dry, 
and harvest was completed in a timely fashion, with many farms completed 
by Thanksgiving. (Figure 3). 

Figure 3. Monthly days suitable for fieldwork. The average number of days 
per month from 1995 to 2021 (scarlet squares) compared to the number of 
days available for fieldwork per month in 2022 (gray circles). Monthly totals 

are calculated based on weekly reports. Data source: USDA NASS
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Ohio Crop Enterprise Budgets

CORN PRODUCTION BUDGET- 2023
Conservation Tillage Practices: N-Source - NH3
Reflects 2000 acres, Conservation Tillage Corn/No-Till XtendFlex Soybeans

Updated:
YOUR PRICE PER YIELD (bu/A)1 YOUR
PROD. UNIT BUDGET

NUMBERS 147.0 183.7 220.4 220.0
RECEIPTS

Corn1 $6.00 /bu 881.76 1,102.20 1,322.64 1,320.00
ARC/PLC Payment (paid October 2022)2 0.00 0.00 0.00 0.00
Crop Insurance Indemnity 0.00 0.00 0.00 0.00
Ad Hoc Payment 0.00 0.00 0.00 0.00
Grower or Market Premium 0.00 0.00 0.00 0.00

TOTAL RECEIPTS 881.76 1,102.20 1,322.64 1,320.00
VARIABLE  COSTS

Seed (kernels)3 28000 32000 34000 34000 $3.61 /1000 101.15 115.60 122.83 122.83
Seed Cost Per Bag $289.00 /bag

Fertilizer4

Starter Fertilizer 0.00 0.00 0.00 0.00
N (lbs.) 178.0 194.0 210.0 210.0 0.85 /lb 161.95 175.61 189.27 189.27
P2O5(lbs) 51.4 64.3 77.2 77.0 0.96 /lb 49.46 61.82 74.19 74.04
K2O(lbs) 29.4 36.7 44.1 44.0 0.71 /lb 20.82 26.02 31.23 31.17
Lime(ton) 0.25 0.25 25 /ton 6.25 6.25 6.25 6.25

Chemicals5 Herbicide 51.03 51.03 51.03 51.03
Fungicide 0.00 0.00 0.00 0.00
Insecticide 0.00 0.00 0.00 0.00

Drying6 20.0 % moisture at harvest 0.047 /cent/bu/point 34.54 43.17 51.80 51.70
Hauling7 $0.490 /per bushel 72.01 90.01 108.02 107.80
Fuel, Oil, Grease8 29.70 29.70 29.70 29.70
Repairs9 33.75 33.75 33.75 33.75
Crop Insurance10 27.00 30.00 40.00 40.00
Miscellaneous11 5.69 5.69 5.69 5.69
Hired Custom Work12 22.40 22.40 22.40 22.40
Hired Labor13 0.00 0.00 0.00 0.00
Int. on Oper. Cap.14 7 mo. 6.00% 16.88 18.48 19.82 19.81

TOTAL VARIABLE COSTS -Per Acre 632.62 709.53 785.97 785.43
-Per Bushel 4.30 3.86 3.57 3.57

FIXED COSTS
Labor Charge15 2.25 hours 18.00 /hr 40.50 40.50 40.50 40.50
Management Charge16 5% of gross revenue 44.09 55.11 66.13 66.00
Mach. And Equip. Charge17 93.20 93.20 93.20 93.20
Land Charge18 Rent 175.00 228.00 283.00 283.00
Miscellaneous19 21.17 21.17 21.17 21.17

TOTAL FIXED COSTS 373.96 437.98 504.01 503.87
TOTAL COSTS -Per Acre 1,006.58 1,147.52 1,289.98 1,289.31

-Per Bushel 6.85 6.25 5.85 5.86

RETURN ABOVE VARIABLE COSTS20 249.14 392.67 536.67 534.57
RETURN ABOVE VARIABLE AND LAND COSTS 74.14 164.67 253.67 251.57
RETURN ABOVE TOTAL COSTS -124.82 -45.32 32.66 30.69
RETURN TO LAND 50.18 182.68 315.66 313.69
RETURN TO LABOR AND MANAGEMENT -40.23 50.29 139.30 137.19
RETURN TO LAND, LABOR AND MANAGEMENT 134.77 278.29 422.30 420.19

ITEM EXPLANATION
10/21/2022

Key points to remember when utilizing the budget sheets:
• The budgets represent common, workable, combinations of inputs that can achieve a given output.
• Amounts of seed, types and quantities of fertilizer, chemicals, and other items reflect university recommendations and 

the experience of many Ohio farmers.
• The combinations of inputs and prices presented will not likely precisely reflect any given farm.
• In practice, actual costs will be higher or lower than shown. Thus the most important column is “Your Budget”.

Characteristics of an Enterprise Budget:
• Estimates the costs and returns expected for a single enterprise. 
• Represents one combination (from among hundreds available) of inputs such as seed, chemicals, and fertilizer to 

produce some level of output. 
• A written plan for a future course of action including estimated costs and returns for that particular enterprise. 
• Provides a format and a basis for developing enterprise budgets appropriate for a given farm situation. 

Things not implied by an Enterprise Budget:
• It is not the only combination of inputs that can be used to produce this crop.
• It does not imply that anyone whose costs are different from this must have incorrect data or poor records.
• It does not imply that all producers can achieve these costs and yields. Different soil types, different ways in which the 

soil has been utilized and cared for in the past, and different weather in a given season all can cause the actual results 
to vary greatly from what is presented. 

Yield Levels
Three yields are provided in each 
budget sheet. The middle yield is the 
long term trend yield for Ohio. The 
other two yields are 20% lower and 
higher than the middle yield. These 
yields levels reflect differing yield 
potential.

Variable Costs
Seed, fertilizer, and chemical 
requirements are based on 
agronomists’ recommendations. 
Fertilizer amounts vary by yield level 
to reflect crop removal, based on 
typical soil test values for P2O5 and 
K2O. These quantities and prices 
can changed to reflect your soil tests 
and local prices to provide a more 
accurate estimate of your costs of 
production.

Fixed Costs
Five items are included as fixed 
costs, some of which may or 
may not be fixed for a particular 
operation. These items include 
labor, management, machinery and 
equipment, land, and miscellaneous 
charges.

Costing Methods
The budgets report all costs including 
cash, depreciation, and opportunity 
costs. Cash costs likely include 
categories such as seed, fertilizer, 
and chemical costs. Depreciation 
on machinery is included in the 
“Machinery and Equipment Charge.” 
Some items may contain opportunity 
costs, which reflect returns to 
a producer’s labor, capital, and 
managerial resources. Opportunity 
costs should be included in budgeting 
because they account for the use of a 
producer’s resources.

Pricing Methods
Prices for crops and inputs reflect 
estimates for the given year. Crop 
prices are estimates of harvest 
prices. No costs are included for 
grain storage. If an improved price is 
acheived by your farm due to storage 
or marketing strategies, then any 
increased costs to achieve that price 
should either be netted out of returns 
or added to costs.

Interpretation of Returns
All budgets report “return above 
variable costs” and “return above total 
costs”. Return above variable costs 
is useful in examining decisions that 
must be made within a year. Return 
above total costs would be used to 
examine “long-run” decisions.

What are Enterprise Budgets?
Enterprise Budgets have been developed by faculty of the College of Food, Agricultural, and Environmental Sciences 
(CFAES) for several decades. The 2023 Ohio Crop Enterprise Budgets were developed by Barry Ward, Leader, 
Production Business Management at Ohio State. The budgets are tools that growers can use to examine different 
scenarios on their operation to help in decision making. The Enterprise Budgets can be found on Excel spreadsheets that 
users can download. Growers can then input their own production and price levels to calculate their own outputs. As seen 
below, the budgets have color coded cells that will allow users to plug in their own numbers and calculate bottom lines for 
different scenarios.

Cell Color Key:
Yellow:Yellow: Values may be changed to assist in computing the “Your Budget” Column using macros embedded within the 
spreadsheet.
Light Blue:Light Blue: Values will be calculated for the user based on data entered. These cells may be input manually, but macros will 
be overwritten!
Gray:Gray: Values are stand-alone cells that require direct input from the user.

PROJECT CONTACTTOOLS OF THE TRADE
Enterprise Budget
You can access the Ohio Crop Enterprise 
Budgets by visiting go.osu.edu/enterprise_
budgets or by using the QR code to visit the 
site.

For inquiries about this information, 
contact Barry Ward (ward.8@osu.edu).
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Ohio Farm Custom Rates

Planting Operations - Conventional Till Avg Std Median Max Min Range

Plant Corn 30” Rows / Acre $22.50 $5.04 $22.00 $35.00 $12.00 $27.54 $17.46
Plant Corn w/ Starter Fertilizer 30” Rows / Acre $23.60 $7.54 $23.00 $50.00 $12.00 $31.14 $16.06
Variable Rate Corn Planting / Acre $26.00 $6.30 $26.00 $37.00 $15.00 $32.10 $19.50
Plant Soybeans 15” or 30” Rows / Acre $22.40 $6.19 $21.00 $50.00 $13.00 $28.59 $16.21
Variable Rate Soybean Planting / Acre $24.00 $5.18 $25.00 $32.00 $15.00 $29.18 $18.82
Drill Soybeans / Acre $20.60 $7.96 $18.00 $50.00 $12.00 $28.56 $12.64
Drill Small Grains / Acre $19.70 $8.04 $18.00 $50.00 $10.00 $27.74 $11.66

Planting Operations - No-Till Avg Std Median Max Min Range

Plant Corn 30” Rows / Acre $24.40 $6.91 $22.00 $50.00 $15.00 $31.31 $17.49
Plant Corn w/ Starter Fertilizer 30” Rows / Acre $25.00 $6.88 $24.00 $50.00 $15.00 $31.88 $18.12
Variable Rate Corn Planting / Acre $28.10 $6.53 $28.00 $38.00 $18.00 $34.63 $21.57
Plant Soybeans 15” or 30” Rows / Acre $23.40 $6.29 $22.00 $50.00 $15.00 $29.69 $17.11
Variable Rate Soybean Planting / Acre $23.90 $4.51 $25.00 $30.00 $17.00 $28.41 $19.39
Drill Soybeans / Acre $20.90 $8.02 $18.00 $50.00 $12.00 $28.92 $12.88
Drill Small Grains / Acre $21.20 $7.62 $20.00 $50.00 $12.00 $28.82 $13.58

Fertilizer Application - Ground Avg Std Median Max Min Range

Dry Bulk / Acre $6.90 $1.55 $7.00 $10.00 $3.50 $8.45 $5.35

Liquid Knife / Acre $13.00 $4.44 $13.00 $25.00 $4.50 $17.44 $8.56

Liquid Spray / Acre $8.40 $1.68 $8.00 $13.00 $5.00 $10.08 $6.72
Anhydrous / Acre $15.50 $3.47 $16.00 $24.00 $6.00 $18.97 $12.03
Late Season N Application - Coulters / Acre $14.60 $1.83 $15.00 $18.00 $12.00 $16.43 $12.77
Late Season N Application - Drops / Acre $11.80 $2.45 $12.00 $16.00 $8.00 $14.25 $9.35
Variable Rate Fertilizer / Acre $7.80 $1.87 $7.75 $14.00 $5.25 $9.67 $5.93

Custom work is common in farming, especially for tasks that require specialized equipment or expert knowledge of 
that task. Barry Ward, Leader, Production Business Management along with John Barker and Eric Richer (Extension 
Educators) worked to develop the 2022 Ohio Farm Custom Rates. This publication provides an extensive list of 
average custom rates that were derived from a statewide survey of 223 farmers, custom operators, farm managers, and 
landowners. The Ohio Farm Custom Rates publication is a resource you can use on your operation as a reference in your 
economic analyses. All the provided rates (except where noted) include the implement and tractor if required, all variable 
machinery costs such as fuel, oil, lube, twine, etc., and the labor for the operation.

Some of the custom rates provided in the publication vary widely, due to 
the following variables:
• Type or size of equipment used
• Size and shape of fields
• Condition of the crop
• Skill level of labor
• Amount of labor needed in relation to the equipment capabilities
• Cost margin differences for full-time custom operators compared to 

farmers supplementing current income

The custom rates provided in the publication summarize the survey respondents. The reported numbers are the average 
(or mean), standard deviation, median, minimum, maximum, and range. Average custom rates are a simple average of all 
survey responses. As a custom provider, the average rates reported in this publication may not cover your total costs for 
performing the custom service. As a customer, you may not be able to hire a custom service for the average rate noted 
in this fact sheet. Calculate your own costs carefully before determining the rate to charge or pay. The data from this 
survey are intended to show a representative farming industry cost for specified machines and operations in Ohio. The 
Ohio Farm Custom Rates publication includes other resources that can help you calculate and consider the total costs of 
performing a given machinery operation.

Total Nitrogen Rate in lbs/ac 160

Cost of N/lb 0.85

Total N Cost 136.00

Cost of Application in $/ac 14.60

Yield 218

Price/bu 6.00

Gross Income 1380

Return Above N ($/ac) 1172

Treatment: Rate 1

V2/V3 Application (lbs N/ac) 160

Late Application (lbs N/ac) N/A

Total Application (lbs N/ac) 160

NDVI 0.84

Moisture (%) 17.8

Yield (bu/ac) 218

The eFields nitrogen studies utilize the Ohio Farm Custom Rates to calculate return above total N. As you read 
through our nitrogen studies, you can reference these rates to better understand our calculations. Below is a sample 
of how we utilize these rates for our return above N calculations. The treatment data below is from an eFields Late 
Season Nitrogen study. The total nitrogen rate and yield were entered in the Nitrogen Timing Calculator that is found 
in a downloadable Excel file at go.osu.edu/econcalculator.

In this example, the “Late Season N Application - 
Coulters/Acre” rate of $14.60 was used to calculate the 
return above N. After inputting the application rate, yield, 
and total N rate into the calculator, the Return Above N 
for this treatment is $772.00 per acre.

= PROJECT CONTACTTOOLS OF THE TRADE
Enterprise Budget
You can access the Ohio Crop Enterprise 
Budgets by visiting go.osu.edu/enterprise-
budgets or by using the QR code to visit the 
site.

For inquiries about this information, 
contact Barry Ward (ward.8@osu.edu).

PROJECT CONTACTTOOLS OF THE TRADE
2022 Farm Custom Rate Survey
You can access the Ohio Farm Custom Rates 
by visiting go.osu.edu/farmcustomrate or by 
using the QR code to visit the site.

For inquiries about this information, 
contact Barry Ward (ward.8@osu.edu).
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Waterhemp Biology
The following biological characteristics give waterhemp a competitive edge: 
• Immense seed production – from 100,000 in competitive situations to over 1 million in noncompetitive situations
• Fast growth rate – approximately 1 to 1 ¼ inches per day 
• Prolonged emergence window – can emerge later in the growing season than other weed species 
• High genetic diversity – male and female flowers are on separate plants and must outcross to reproduce 
• Herbicide resistance – due in part to high genetic diversity, waterhemp populations in the Midwest have developed 

resistance to several herbicides and even multiple resistance to two or more sites of action 

Waterhemp Control
Waterhemp produces a tremendous number of seeds, but the seeds are relatively short lived in the soil. Excellent control 
over 3-5 years can help eradicate this weed. Successful waterhemp control programs include:
• Prevention – evaluate potential sources of seed. Waterhemp can be introduced to and spread within an operation via 

contaminated equipment, livestock feed or manure, or seed for CREP or cover crops. 
• Control – start clean with a burndown application or tillage. Use a full rate of an effective preemergence herbicide with 

residual control. A timely POST application, before waterhemp reaches three inches in height, and an overlapping 
residual can facilitate season long control. See the Weed Control Guide for Ohio, Indiana, Illinois, and Missouri for 
product and application recommendations [ANR-789].

• Monitoring – late-season escapes are always a risk. Being able to identify waterhemp, scouting late-season, and 
removing plants before they set seed will greatly reduce contributions to the soil seedbank.  

• Mechanical – deep tillage in fields with large seedbanks can bury seed to prevent emergence.
• Cultural – control can be improved with the use of narrow row spacing and fall-seeded cover crops.    

Redroot pigweed
• Hairy stem and 

leaves
• Rough, egg-

shaped leaves
• Petioles often 

shorter than leaf

PROJECT CONTACTTOOLS OF THE TRADE
Pigweed Identification and Control
You can find more information on the 
identification and control of problematic 
pigweed species by visiting https://u.osu.edu/
osuweeds/super-weeds/pigweeds/  or using 
the QR code to visit the site. 

For inquiries about this project, contact 
Alyssa Essman (essman.42@osu.edu).

Identification
Pigweed or Amaranthus species can be difficult to differentiate from one another. Identification of the pigweed species 
commonly found in Ohio is important as they present varying degrees of economic concern. Below are pictures and key 
identifiers for five of the most common pigweed species in Ohio: redroot pigweed, waterhemp, Palmer amaranth, spiny 
amaranth, and Powell amaranth. These weeds inhabit agronomic crop fields, pastures, hay fields, stream or ditch banks, 
fencerows, and landscapes.

Figure 1. Seedlings and vegetation of commonly confused pigweed family weeds. Photo credit: Ohio State, 
Bruce Ackley; Clemson University (Spiny amaranth); Cornell University (Powell amaranth, vegetation). 

Seedlings can be identified by looking at the cotyledons and first true leaves. Identification at this stage is critical as 
pigweeds are most effectively controlled between two and three inches in height. There are some key identifying 
characteristics that can be helpful in distinguishing between these similar-looking pigweeds. Smooth pigweed is another 
common species, similar to redroot pigweed but has more sparse hair and a more highly branched flower.
Key Identifiers

Waterhemp
• Hairless stem and 

leaves
• Long narrow 

leaves
• Petioles often 

shorter than leaf

Spiny amaranth
• Hairless stem and 

leaves
• Long ovate 

leaves, may have 
watermark

• Spines on leaf 
nodes

Powell amaranth
• Sparsely hairy stem
• Diamond shaped 

leaves
• Petioles can be 

longer than leaf

Figure 2. Key identifying characteristics of five pigweed family species commonly found in Ohio. 
Photo credit: Ohio State, Bruce Ackley; Cornell University (Powell amaranth); Missouri University 

(Spiny amaranth, top); and Clemson University (Spiny amaranth, bottom).

Waterhemp Distribution
OSU weed science evaluates the frequency and distribution of 
problematic weed species by conducting a driving survey late-season 
in soybean fields throughout Ohio. The migration of waterhemp and 
Palmer amaranth in the state has been closely monitored. These 
weeds are especially difficult to control and pose a serious threat to 
crop yields. Palmer amaranth has been reported in various regions 
around Ohio. Upon discovery, it has generally been confined to the 
areas of introduction or eradicated. In the years conducting this 
survey, it has been uncommon to spontaneously encounter Palmer 
amaranth. Waterhemp has become increasingly common and can 
now be found in crop fields across Ohio. In 2021, waterhemp was 
identified in 77% of the surveyed counties and in 6.5% of the 3600 
fields evaluated. In 2022, waterhemp was found in 94% of the 
counties surveyed and 11% of the 4200 fields evaluated (Figure 3).

Figure 3. Results of the 2022 driving survey. 
A county labeled with 0% does not mean no 

waterhemp exists, but that it was not encountered.

Palmer amaranth
• • Hairless stem and Hairless stem and 

leavesleaves
• • Egg-shaped leaves Egg-shaped leaves 
• • Petioles often Petioles often 

longer than leaflonger than leaf

Pigweed ID and Management
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Soybean cyst nematode is silently gaining territory in Ohio as SCN numbers are rising (Fig. 1). The ability to reproduce on 
soybean cultivars with ‘SCN-resistance’ will lead to an imminent loss in our battle to protect Ohio soybean production. To 
act, we need to know our numbers! Managing SCN begins with an adequate and correct soil sample. We are excited to 
continue sampling soybean fields in Ohio to test for SCN. Our goal is to sample more soybean fields, targeting those that 
have consistently been yielding low, under continuous soybean or double crop, and with weed issues. We are excited to 
help with this task by processing up to TWO soil samples, per grower, to be tested for SCN, free of charge. Download and 
complete this Soil Sample Submission Form and mail your samples to:

OSU Soybean Pathology and Nematology Lab 
Attn: Horacio Lopez-Nicora, Ph.D.
110 Kottman Hall
2021 Coffey Rd.  
Columbus, Ohio 43210
lopez-nicora.1@osu.edu

The soybean cyst nematode (SCN) is the most economically important pathogen of soybean in North America and 
continues to spread throughout Ohio. One of the main reasons the soybean cyst nematode (SCN) remains the most 
economically important pathogen of soybean is that it can cause yield loss between 15 to 30 % with absolutely no visible 
symptoms. Resistance to SCN remains the most effective management strategy when rotating to a non-host crop is not 
an option. The predominant source of resistance in most commercially available soybean cultivars comes from Plant 
Introduction (PI) 88788, which confers resistance to SCN Type 0 (formerly race 3). Soybean varieties labeled ‘SCN-
resistant’ most likely have resistance from PI 88788. The use of the same source of resistance exerted selection pressure 
on SCN populations resulting in a shift in virulence to adapt and parasitize PI 88788-derived resistant soybean cultivars. 
In other words, nematodes are becoming resistant to the resistance.
With funding from the soybean check-off through Ohio Soybean Council and The SCN Coalition, and in collaboration with 
OSU Extension Educators and growers, we extensively sampled soybean fields in Ohio. From 2018 through 2022, a total 
of 1,074 soil samples from 60 (of 88) counties in Ohio were submitted for SCN testing (Fig. 1). 

Soil samples were processed and SCN 
eggs per 100 cm3 soil were quantified for 
each soil sample. SCN was identified in 
more than 65% of submitted samples (Fig. 
2). Most populations were less than 200 or 
2,000 eggs/100 cm3 soil. Less than 10% of 
fields had an SCN population greater the 
5,000 eggs/100 cm3 soil, which can cause 
significant yield reduction. 
SCN Type tests (a modified HG Type test) 
were performed for soil samples with SCN 
populations above 500 eggs/100 cm3 
soil. SCN Type tests included PI 548402 
(Peking), PI 88788, and PI 437654 as 
indicator lines; and cv. Williams82 and 
Lee74 as susceptible checks to generate 
a female index (FI). The virulence profile 
of 61 SCN populations was determined 
(Fig. 3). More than 85% of these SCN 
populations can reproduce on PI 88788 
(SCN Type 2) at levels from 30 to 60% 
compared to a susceptible soybean. Few 
SCN populations can reproduce on Peking 
(SCN Type 1) at very low levels (10 to 30% 
of susceptible), and no SCN population was 
able to reproduce on PI 437654 above 10% 
of a susceptible soybean. Only 10% of these 
samples were SCN Type 0, for which any 
source of resistance would be effective.

STUDY DESIGN

CONCLUSIONS

Figure 1. Distribution of SCN counts (eggs/100cc soil) in Ohio.

Figure 2. Levels of SCN (eggs/100cc soil) in Ohio.

Figure 3. SCN population type in Ohio.

INTRODUCTION

PROJECT CONTACT
For inquiries about this project, contact 
Horacio Lopez-Nicora (lopez-nicora.1@
osu.edu).

Soybean Cyst Nemotode in Ohio
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When Fires Strike in the Field
Dry weather conditions led to an increase in combine and field fires this harvest season. Fires, caused by a lethal combination 
of high temperatures and ready source of highly combustible materials, are hard to detect, spread quickly and are difficult 
to extinguish. Crop residue build-up, lubricant and fuel leaks, poor preventive measures, mechanical and electrical failures 
are contributing factors to combine fires. Birds and wildlife are known to make nests in the engine compartment or exhaust 
manifolds – which can add fuel sources for unsuspecting combine operators. 
Data analyzed from the National Fire Incident Reporting System (2000 – 2018) shows Ohio ranks fourth in the nation for 
combine fires. Other states on the list include Minnesota (1st), Iowa (2nd), Illinois (3rd), Kansas (5th), Nebraska (6th) and 
South Dakota (7th).
Harvest fires come with a cost to farmers, insurance companies, and local emergency management agencies. Fires can 
compromise the safety of the workers as well as leave farm operations with costly down time for equipment repair or 
replacement. Fires can also lead to property damage of farm structures when parked equipment is not inspected for hot 
spots or smoldering residues. Field fires can also spread quickly into nearby woodlots or homes on fields’ borders. Beyond 
loss of property, there are also costs for Fire and EMA personnel for training and equipment to be prepared to respond to 
agricultural fires.  
A team of four OSU Agricultural Systems Management students focused their 2021 Capstone project on combine fires. 
They evaluated the four primary causes of harvester fires, including environmental conditions, actions of the operator, 
design and maintenance of the machine, and available technology to detect or suppress a fire.  
Looking beyond prevention measures, their team researched possible solutions for fire detection and suppression systems 
appropriate for agricultural equipment. To aid their work, they relied on after-market technology devices, albeit these 
products had limited availability and application to farm machinery.
Fire detectors, similar to the common smoke detector, can detect high temperatures and smoke before a fire ignites. These 
sensors are unlikely solutions due to their inability to differentiate between normal combine functions and fire. With heat 
sensors placed near ‘hot zones’ in the engine compartment, it is difficult for them to distinguish between engine heat and 
other heat produced by smoldering debris. Optical sensors also fail to separate the differences between smoke and dust. 
Besides, too many optical sensors would be needed within the different spaces of a harvester to quickly detect flames.

Have a daily maintenance plan during the harvest period. Minimize combustibles by cleaning up spills, and blowing 
off chaff, leaves and other plant materials on a regular basis. Reduce heat sources by inspecting faulty wires, check for 
over-heated bearings, leaking fuel or hydraulic oil. Check electrical connections and properly lubricate bearings and chains. 
Perform nightly inspections looking for hot-spots or smoldering areas as the machine is cooling down.
Eliminate static electricity. A chain may be mounted on the bottom of the machine to drag on the ground while in the field. 
This decreases the buildup of static electricity.

For inquiries about this article contact Dee Jepsen (jepsen.4@osu.edu), with acknowledgement to capstone team 
members Shay Pond, Alex Koopmans, Josh Hollinger, and Ben Schmitmeyer.

PROJECT CONTACT

TIPS TO PREVENT COMBINE FIRES:

Call 911 or your local first responders at the first sign of a fire. Don’t wait for the fire to grow - rapid response is 
important to saving valuable equipment. Agricultural fires are often in remote locations where a specific address may not be 
available and access is limited. Emergency response time will be longer in these areas.
Have (2) ABC fire extinguishers mounted on the combine. A 10-pound ABC dry chemical fire extinguisher in the cab or 
near the ladder of the cab is quick access to protect the operator. A second extinguisher (20-pound ABC) is recommended 
to be mounted on the outside of combines where it is accessible from the ground. It’s possible that one unit will extinguish a 
small fire; having the second unit will help with any additional flare-ups. Perform annual fire extinguisher inspections at the 
beginning of the season to ensure the units are fully charged.

IF A FIRE BREAKS OUT, HAVE AN EMERGENCY PLAN:

Fire suppression systems function in several ways. 
One way involves a foam to extinguish flames 
automatically or manually. Mounted within the harvester 
compartments, this system smothers the engine 
compartment during a fire. It also requires cleaning and 
re-setting after any discharge. A second suppression 
system removes oxygen from the heat source. With this 
option, a vacuum system on the machine is combined 
with a sealed engine compartment. Taking air away 
from the fire chokes and contains heat long enough 
for emergency responders to arrive. A third option from 
an after-market product involves continuous-use fans 
to blow debris away from the engine area. In each of 
these researched options, none were readily available 
by combine manufacturers.
Conclusions from the capstone team pointed back to 
the workers taking preemptive measures to prevent 
fires before they start. They recommended two basic 
solutions: regular maintenance and daily cleaning. 
They surmised a regular maintenance and cleaning 
schedule has a high success rate to thwart fires and 
reduces the number of insurance claims. 
Fire prevention is a collective approach of education 
and engineering technology. Together these methods 
benefit combine operators, manufacturers and 
insurers with measures to prevent, detect or suppress 
equipment fires.

Have a water truck positioned by the field. In 
extreme dry conditions, a water truck may help 
protect against field fires. Hot mufflers and catalytic 
converters from farm vehicles driving in the field 
can pose a risk to the dry field fodder. Smoldering 
materials may go unnoticed until a small wind gust 
is enough to start a fire. Never use water on fires 
that are electrical or fuel-sourced.  
Have an emergency plan in place and discuss 
it with the other workers or family members. 
Knowing what to do in the event of a fire emergency 
is important. Knowing the address to the field and 
how to contact fire departments directly instead 
of through the 911 system are important safety 
conversations for the entire harvest crew.



Soybean Forages Tech OtherSmall
Grains

Water
QualityCorn

34 | Ohio State Digital Ag Program 2022 eFields Report | 35

OBJECTIVE

GET UPDATES
Help grow the popularity of “The Digital 
Ag Download” by joining our email list and 
sharing with growers, industry professionals, 
and anyone interested in your neck of the 
woods! To sign-up, scan the QR Code or visit                           
go.osu.edu/DigitalAgDownload.

In an effort to bring you the latest news and 
research related to Digital Agriculture, The 
Ohio State Digital Ag Team has a newsletter. 
Special updates are sent out periodically 
for breaking news, important events, and 
research updates. The newsletter features 
articles, podcasts, videos, studies, and 
publications from our team to provide you 
with relevant information from the industry. 

Digital Ag Download

PODCASTS
From the Agronomy and Farm Management 
podcast, to Precision Ag Reviews, and 
Precision Farming Dealer, our team has 
been featured on more than a podcast or 
two. Whether you are in the office or on 
the go, find their most recent podcasts 
with indsutry updates from the Digital Ag 
Download.  

VIDEOS
If you are looking for more information 
on eFields studies, Precision University, 
or other demonstrations, the Digital Ag 
Download regularly features videos from 
across the state. Find information on 
the Knowledge Exchange, spray drone 
application demonstrations, and interviews 
with eFields partner farms there. 

PUBLICATIONS 
The Digital Ag website features seven 
different research focuses from precision 
seeding to remote sensing. Get timely 
updates right your inbox to help keep 
your operation running smoothly with the 
most recent work from our team with their 
research publications, quick start guides, 
and presentations. 

From tips for fine-tuning your planter, to protecting your harvest data, the Digital Ag 
Download covers it all and keeps you informed throughout each season. By joining 
our email list, you never have to worry about missing an update from our team.
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Knowledge Exchange (KX)

Explore Data

Enter eFields Online

Experience eFields

Examine the world of agricultural production in 
more detail than ever before with the eFields 
Hub, a new way to access on-farm research 
from Ohio producers and Extension at 
kx.osu.edu/efields.

Visualize data from eFields reports with our 
new Explore Data tool. Now you can easily pull 
charts to help make decisions for the farm. 

Interact with field-scale data by changing 
variables based on year, crop, and trial type. 
Group data by fall or spring tillage type or by 
county. Try it today!

Enter keywords to filter the reports in the table below.

Topic Select Reports To Merge

Fertility and Soil Management

Fertility and Soil Management

CropCountyAuthorsYearName

Clark

Clark

Corn

Corn

2016 In-Furrow Trial

2017 In-Furrow Trial

2018

2018

Ryan Haden, Steve Culman

Ryan Haden, Steve Culman

kx.osu.edu/efields

Search the Database
Discover a wealth of knowledge available in the yearly eFields Report now online. Easily find 
and print specific research reports from the last several years through the eFields searchable 
database. Filter your search by year, crop, topic, county, or report author. The latest 2022 reports 
will be available on our site in the spring.

Authors

Search

Year County Crop Topic

eFields
connecting science to fields

Filter

EquipmentMadison Corn2017 World Record Attempt 2017 Trey Colley

Download

Explore the world of digital ag with our eFields 
Experience. Interact with eFields data on an 
Ohio map and see where on-farm research 
happens. Listen to Extension and producer 
partners explain how they work together to 
develop effective trials and learn how you can 
get involved.

Learn more about the Knowledge Exchange at kx.osu.edu/about.

1. Over 60 researchers and educators have 
contributed to eFields research. To search 
by author, simply start typing the name, or 
select an author from the dropdown menu to 
see a list of the reports they’ve published.

2. Filter the 321 eFields reports based on the 
year of publication. To view reports from 
specific years, click the dropdown menu and 
select the year. Our database starts with the 
2017 edition.

3. More than 40 counties participate in eFields 
each year. To learn more about trials in a 
specific county, select the desired county in 
the dropdown to get started.

4. Looking for reports on a specific crop? 
Check out the “crop” filter to read about 
forages, corn, soybean, small grains, and 
other crops. 

5. Are you interested in overall topics? Use 
our “topic” filter to discover more about 
equipment, irrigation, crop protection, and 
other important management practices.

6. Want to print a report or save a PDF? Select 
the reports you want, check the download 
box in the far-right column, and click 
Download at the top of the column.

1 2 3 4 5

6

Research made 
accessible
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Follow us on Facebook, Twitter, and Instagram 
to get instant updates and special relseases 

from our team! Posts feature students, eFields 
contributors, helpful resources, and research 

completed by faculty in the department. 
Connect with us @OhioStatePA on each 

platform to ensure you are informed about 
trending topics and events in agriculutre. 

Social Media Highlights
Subscribe to our YouTube page  

@ohiostateprecisionag9203 to view past 
presentations, learn more about current 
research, and gain valuable insight for 

innovative farming strategies!

@OhioStatePA

@ohiostateprecisionag9203
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Corn

Growth Stages - Corn
For all corn studies in this eFields report, we define corn growth stages as the following:

VE - Emergence - coleoptile is fully visible, yet no leaves are fully developed. 

V1 - Full development of the first (flag) leaf, achieved when the collar of the leaf is fully visible. 

VN - N fully developed leaves with collars visible.

VT - Tassels fully visible and silks will emerge in 2-3 days.

R1 - Silking - silks are visible and pollination begins.

R2 - Blister - silks darken and dry out, kernels are white and form a blister containing clear fluid.

R3 - Milk - kernels are yellow and clear fluid turns milky white as starch accumulates, kernels contain 80% moisture.

R4 - Dough - starchy liquid inside kernels has dough-like consistency, kernels contain 70% moisture and begin to dent at   
 the top.

R5 - Dent - nearly all kernels are dented and contain about 55% moisture.

R6 - Black layer - physiological maturity is reached and kernels have attained maximum dry weight at 30-35% moisture.

For more corn research from Ohio State University Extension, explore the following 
resources:

For 2022, eFields corn research was focused on improving the production and 
profitability of corn in the greater Ohio area. Some exciting and innovating projects 
were conducted this year, with 47 unique studies implemented across the state. 2022 
eFields corn research investigated many of the topics listed in the eFields focus areas. 
Highlights include manure sidedress, fungicide, corn seeding rates, and many other 
innovative practices. Here is the 2022 eFields corn research by the numbers:

2022 Ohio Corn Performance Tests
The purpose of the Ohio Corn Performance Trials is to 
evaluate corn varieties for yield and other agronomic 
characteristics. This evaluation gives corn producers 
comparative information for selecting the best varieties 
for their unique production systems. For more information 
visit: go.osu.edu/corntrials.

Agronomic Crops Team - Corn Research
The Agronomic Crops Team performs interesting 
research studies on a yearly  basis. Resources, fact 
sheets, and articles on corn research can be found here 
on the  Agronomic Crops Team website: go.osu.edu/
CropsTeamCorn.

The Ohio State Digital Ag Program
The Ohio State Digital Ag Program conducts studies 
related to all aspects of corn production. Research 
related to planting, inputs, and harvesting technology can 
be found on the Digital Ag website: digitalag.osu.edu.

47 corn studies1,963 acres

Ohio State Corn Research

Image Source: University of Illinois Agronomy Guide, 1999.
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Aerial 19.4 243 a

Ground 20.2 239 a

Control 17.3 198 b

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 7
CV: 2.3%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
Plant stand was uniform across the field, but distinct 
visual differences were evident between the fungicide 
treated and control strips.     
 
    
    
    
    

Fungicide applications can be an important tool 
in crop management. Factors like plant genetics 
and environmental conditions contribute to the 
incidence and severity of plant diseases. When 
conditions are appropriate, fungicide applications 
can improve plant health and final yield. Use this 
QR code to watch a video and learn more about 
how it impacted the study!

For inquiries about this project, contact 
Chris Zoller (zoller.1@osu.edu).

Corn harvest on 11/4/2022. 

eFields Collaborating Farm 
OSU Extension 
Ashland County

This study was designed to compare any 
yield differences with fungicide application 
evaluating two application methods: ground 
and aerial. The study included four replications 
across the field. This study evaluated the 
impacts on plant health and final corn yield 
of fungicide application. The fungicide was 
applied using a ground sprayer and an 
airplane.  
  
  
  
  
  

Planting Date 5/15/2022

Harvest Date 11/4/2022

Variety Seed Consultants 1087

Population 33,000 sds/ac

Acres 100

Treatments 3

Reps 4

Treatment Width 120 ft.

Tillage No-Till

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Bogart Silt Loam, 71% 
Wheeling Silt 
Loam, 17%  
Glenford Silt Loam, 11%

Evaluate two fungicide application 
methods, aerial and ground, to 
determine any differences in plant 
health and final yield.

RESULTS

WEATHER INFORMATION

• There was no statistical difference between 
the application methods, but the application 
of fungicide resulted in a considerable yield 
difference compared to the control where no 
fungicide was applied.

• Diseases evident in the field included gray leaf 
spot, leaf blight, and tar spot late in the season.

• When comparing costs of the application methods 
used in this study, the aerial application was 
$3.78 per acre less than the ground application.

Harvest DatePlanting Date Fungicide Application
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Fungicide

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.40 6.42 4.15 6.35 3.75 5.65 29.72
Cumulative 
GDDs 149 592 1185 1892 2544 2986 2986
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Stronger Hybrid Drops 21.8 203 a

Stronger Hybrid Over Top 22.2 210 a

Stronger Hybrid Control 21.8 203 a

Weaker Hybrid Drops 22.5 205 a

Weaker Hybrid Over Top 22.2 204 a

Weaker Hybrid Control 22.8 205 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 8
CV: 3.9%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
Foliar disease was very visible in the untreated plots, 
with the hybrid with the weaker disease resistance 
showing greater disease in both the untreated and 
treated plots. The untreated plots also showed more cob 
rot than the treated plots.     
 
    
    
    
    

For inquiries about this project, contact 
Jason Hartschuh
(hartschuh.11@osu.edu).

Corn on the right was the control and the left was treated with 
fungicide.

eFields Collaborating Farm 
OSU Extension 

Crawford County

This experiment was designed as a 
randomized complete block design with split 
plots. The planter was split between 2 hybrids: 
one that was more susceptible to fungal 
disease and one that was more resistant. 
Three treatments were applied at VT/R1: an 
untreated control, fungicide applied over the 
top using 20 gallons per acre, and fungicide 
applied using 360 Yield Center Y-drops and 20 
gallons per acre of carrier. The fungicides used 
were Proline and Topguard.   
  

Planting Date 5/15/2022

Harvest Date 10/27/2022
Variety Channel 

210-79DGVT2PPRIB, 
209-15VT2PRIB

Population 35,000 sds/ac

Acres 78

Treatments 6

Reps 5

Treatment Width 20 ft.

Tillage No-Till 

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Pewamo Silty Clay 
Loam, 64%
Bennington Silt  
Loam, 22%  
Cardinton Silt Loam, 6%

Assess if fungicide application method 
or corn variety has an effect on corn 
yield. 
  

RESULTS

WEATHER INFORMATION

• Fungicide application did not have an effect 
on corn yield with either hybrid or fungicide 
application method.

• While replanted corn was removed from the trial, 
there was a lot of variability between blocks.

• Block had a significant effect in this trial with a 
strong yield gradient across the field due to early 
season rains. 

Harvest DatePlanting Date Fungicide Application
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Fungicide Application Method

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.38 5.71 1.92 6.34 6.20 2.53 26.08
Cumulative 
GDDs 141 580 1185 1876 2526 2996 2996
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Control 23.5 202 a

Miravis Neo Fungicide 22.9 199 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 4
CV: 1.1%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
Trucks were split between treat and untreated to test for 
DON levels at the elevator. The trucks with corn from 
the area treated with fungicide has 3 ppm lower DON 
levels.

For inquiries about this project, contact 
Jason Hartschuh
(hartschuh.11@osu.edu).

Corn not treated with fungicide had DON.

eFields Collaborating Farm 
OSU Extension 

Crawford County

This study was a randomized complete block 
design with 2 treatments: a control and a 
fungicide application of Miravis Neo when 
the majority of the field was in wet silk. The 
fungicide was applied with 20 gallons of 
water using a high clearance ground sprayer 
equipped with 24 pound drops on 30 inch 
centers with over the top nozzles in between.  
 
  
  
  
  
  

Planting Date 5/14/2022

Harvest Date 10/25/2022

Variety Pioneer 1108Q

Population 35,000 sds/ac

Acres 45

Treatments 2

Reps 3

Treatment Width 90 ft.

Tillage Minimum

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Luray Silty Clay 
Loam, 58%
Blount Silt Loam, 15%
Bono Silty Clay 
Loam, 13%

Assess the effect of foliar fungicide 
application applied at VT/R1 on corn 
yield.  
  

RESULTS

WEATHER INFORMATION
• Fungicide application did not significantly effect yield. 

In this study, the fungicide application yielded less 
than no fungicide.

• This field had significant water damage outside of the 
plot area, but the rainfall that caused this damage 
may have decreased yield in this trial. 

Harvest DatePlanting Date Fungicide Application
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Fungicide Application Method

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.38 5.71 1.92 6.34 6.20 2.53 26.08
Cumulative 
GDDs 141 580 1185 1876 2526 2996 2996
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Corn silage BMR on the right and conventional on the left.

NW Ag Research Station
OARDC 

Wood County

This study was designed as a randomized 
complete block split block design with hybrid 
as the main effect and fungicide application 
timing and method as the secondary effect.  
The three hybrids in this study were all silage 
type with one being conventional genetics and 
the other two being BMR of similar maturity. 
Miravis Neo fungicide was applied over the 
top at V5, over the top at VT, and with drops 
at VT. Plots were harvested with a plot forage 
harvester and samples were collected for 
laboratory analysis of quality and vomitoxin 
concentration. 

Planting Date 6/6/2022

Harvest Date 10/10/2022

Variety Brevant 06V52AM, 
06U78SXE, 05B24Q

Population 29,000 sds/ac

Acres 2

Treatments 12

Reps 4

Treatment Width 10 ft.

Tillage Minimum

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Corn

Row Spacing 30 in.

Soil Type Hoytville Clay 
Loam, 97%
Hoytville Silty Clay 
Loam, 3%

Assess the effects of the foliar 
fungicide Miravis Neo on silage yield 
and vomitoxin across multiple hybrids 
and fungicide application methods. 

WEATHER INFORMATION
Harvest DatePlanting Date Fungicide Applications
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Fungicide Application Method - Silage

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.50 3.74 3.54 4.05 5.27 3.03 21.13
Cumulative 
GDDs 137 600 1229 1930 2588 3064 3064

SUMMARY

PROJECT CONTACT

OBSERVATIONS
Heavy rain fall after planting caused poor emergence 
from all plots, greatly reducing population. The 
Conventional variety had the greatest stand reduction 
followed by BMR 2. If populations had not been reduced 
tonnage yield would have been higher. Fungicide 
application significantly reduced foliar disease across all 
varieties. BMR 1 had significantly higher foliar disease 
than the other two varieties.    

For inquiries about this project, contact 
Jason Hartschuh
(hartschuh.11@osu.edu) or Haley Zynda 
(zynda.7@osu.edu).

RESULTS

• Variety and fungicide had an effect on corn silage 
yield, moisture, and Deoxynivalenol, DON toxin.

• BMR 1 had significantly higher toxin levels 
than BMR 2 or the conventional silage variety. 
Fungicide application significantly reduced DON 
levels on BMR 1 and trended towards lower DON 
levels across all varieties.

• Comparing just fungicide treatment method 
across all varieties, there was a significant 
reduction in DON levels with drops or over the top 
at a wet silk application.

• The conventional variety saw the greatest 
population reduction, even though BMR genetics 
are often considered weaker. Variety had a 
greater effect on silage moisture than fungicide 
treatment.

Treatments Moisture (%)
Yield

(65% moisture 
tons/ac)

Deoxynivalenol 
(ppb)

Conventional Silage Control 62.8 13.2 d 1158

Conventional Silage VT/R1 
Drops 61.2 14.8 bc 613

Conventional Silage VT/R1 
Over top 62.3 14.0 cd 1128

Conventional Silage V5 Over 
top 61.8 15.0 abc 1475

BMR1 Silage Control 65.3 14.9 abc 9426

BMR 1 VT/R1 Drops 65.4 15.2 abc 1544

BMR 1 VT/R1 Over top 65.9 15.9 ab 248

BMR 1 V5 Over top 66.5 15.4 abc 830

BMR2 Silage Control 62.6 14.4 bcd 1624

BMR 2 VT/R1 Drops 62.6 15.9 ab 780

BMR 2 VT/R1 Over top 63.6 14.4 cd 210

BMR 2 V5 Over top 64.2 16.5 a 1310

Treatment Means with the same letter are not significantly different 
according to Fisher’s Protected Least Significant Differences (LSD) test 
at alpha = 0.1.

LSD: 2
CV: 9.5%
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Soybean Forages Tech OtherSmall
Grains
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QualityCorn

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Fly 14.0 211 a

Drive 13.0 214 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 8
CV: 1.6%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
Very little disease pressure was noticed in this field and 
many of the other fields in the county.    
 
    
    
    
    

The New Holland SP310F gives plenty of 
clearance for tall corn. The front mounted 
boom allows for precision while applying to 
corn late in the season.   

For inquiries about this project, contact 
Rob Leeds (leeds.2@osu.edu) or Jacci 
Smith (smith.11005@osu.edu).

Use the QR code above to view videos related to this study and 
others in Delaware County.

eFields Collaborating Farm 
OSU Extension 

Delaware County

This study was designed as a random block 
study. Treatments included fly, an aerial 
application of fungicide, and drive, a high 
clearance sprayer application of fungicide. A 
calibrated yield monitor was used to collect 
data.   
  
  
  
  
  

Planting Date 5/13/2022

Harvest Date 10/29/2022

Variety Pioneer 1197AM

Population 35,500 sds/ac

Acres 103

Treatments 2

Reps 3

Treatment Width 120 ft.

Tillage No-Till

Management Fertilizer, Fungicide, 
Herbicide, Insecticide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Glynwood Silt 
Loam, 51%
Blount Silt Loam, 29%
Stone Silty Clay Loam, 
12%

Evaluate two fungicide application 
methods, aerial and ground, to 
determine any differences in plant 
health, final yield, and economics.

RESULTS

WEATHER INFORMATION

• There is no statistical difference between the 
arial and the ground method of application of the 
fungicide to the corn.

• In general, disease pressure was low for these 
fields.

• No visual differences were seen during the growing 
season. Harvest DatePlanting Date
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Fungicide Application - Fly vs Drive

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 2.89 4.38 2.51 6.14 1.49 3.98 21.39
Cumulative 
GDDs 158 629 1244 1966 2595 3031 3031
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Check-No Fungicide 19.9 241 a

Hagie High Clearance
(20 gal/ac) 20.6 245 a

Rantizo Drone
(2 gal/ac) 20.0 238 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 10
CV: 3.0%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
Corn diseases were monitored all season and did 
not appear to be yield-limiting. Tar spot showed up in 
this location after September 1st. Disease ratings on 
September 15th indicated 75% incidence of tar spot 
on untreated check strips but at a severity of 1.2% leaf 
coverage; and 75% incidence of northern corn leaf 
blight (NCLB) on untreated check strips but at a severity 
of 2.0% leaf coverage. On that date, there were no 
significant differences in disease ratings between all the 
treatments.

Rantizo agricultural spray drones offer a 
complete turnkey system for farmers, custom 
applicators, agribusinesses, and agricultural 
retailers wanting to provide specialized 
services to their customers. Drones offer 
options to treat small, irregular fields and 
larger acres when field conditions are not 
ideal. (Photo courtesy of rantizo.com) 
 

For inquiries about this project, contact 
Eric Richer (richer.5@osu.edu).

The drone swath width was 20 feet and each load covered 
approximately 1.5 acres.

eFields Collaborating Farm 
OSU Extension 

Fulton County

This study was designed as a randomized 
complete block with four replications. The 
treatments were a no fungicide check, late-
season fungicide application with a Hagie high-
clearance sprayer at a 20 gallons per acre, 
and late-season fungicide application with a 
Rantizo agricultural spray drone at 2 gallons 
per acre. On August 15, Miravis Neo fungicide 
was applied at a rate of 13.7 fluid ounces per 
acre. The treatment length was 2,450 feet long 
by 40 feet (Rantizo) or 60 feet (Hagie) wide. All 
other field operations were the same across all 
treatments. Yield data was collected with John 
Deere GreenStar yield monitor from the center 
20 feet (8 rows) of each treatment.

Planting Date 5/13/2022

Harvest Date 10/14/2022

Variety Pioneer 0843AM

Population 35,000 sds/ac

Acres 31

Treatments 3

Reps 4

Treatment Width 40 ft.

Tillage Conventional

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Millgrove Loam, 44%
Brady Sandy Loam, 26% 
Digby Loam, 21%

Evaluate two late-season, foliar 
fungicide application systems on corn 
yield.   
  

RESULTS

WEATHER INFORMATION

• This trial shows no significant yield difference 
across all treatments. 

• With no significant difference in yield, the 
economic return (loss) is valued as the cost of the 
product plus application.

• More replications and year-over-year data under 
varying disease pressure will add to the validity of 
these results.
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Fungicide Timing for Tar Spot

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.33 4.15 3.73 4.50 5.78 1.34 20.83
Cumulative 
GDDs 115 540 1146 1848 2508 2965 2965
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Control 24.5 237 a

Xyway 25.7 242 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 11
CV: 2.0%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
During the growing season, there was a notable 
difference in plant health with less disease pressure. 
Overall, disease pressure was low across the entire 
plot, but some northern corn leaf blight infection 
occurred in late August.

For inquiries about this project, contact 
Richard Purdin (purdin.19@osu.edu).

Trial was harvested with a Case 9120 combine.

eFields Collaborating Farm 
OSU Extension 
Adams County

There has been interest in developing 
fungicides that can be applied early in the 
growing season and obtain effectiveness 
through the whole growing season. Xyway 
is a relatively new product that offers that full 
season protection. This study will evaluate 
the effects of crop growth and final yield on 
field corn applied with 28% nitrogen mixed 
with Xyway fungicide. There will be evaluation 
of return on investment by using a full 
season fungicide early in the growing season 
compared to just applying the conventional 
nitrogen source without the added fungicide. 
 

Planting Date 5/13/2022

Harvest Date 10/10/2022

Variety Pioneer 1359AM

Population 34,783 sds/ac

Acres 3

Treatments 2

Reps 8

Treatment Width 30 ft.

Tillage Vertical

Management Fertilizer, Fungicide, 
Herbicide, Insecticide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Jonesboro-Rossmoyne 
Silt Loams, 44%
Westboro-Schaffer Silt 
Loams, 37% 
Rossmoyne Silt  
Loam, 9%

Determine yield response to an at-
plant soil application of flutriafol 
(Xyway™) fungicide. 

RESULTS

WEATHER INFORMATION

• No statistically significant difference was 
observed between the control and the Xyway 
treated plots. 

• With no significant difference in yield, the 
economic return (loss) is valued as the cost of the 
product since no additional field operation was 
needed.

• Although disease pressure was low overall, lower 
disease severity was observed in the treated 
plots.

Harvest DatePlanting Date Fungicide Application
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Fungicide Xyway

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 4.01 5.88 7.45 3.82 7.28 1.76 30.20
Cumulative 
GDDs 197 706 1351 2137 2849 3355 3355
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Control 15.4 184 a

Xyway + Late Fungicide 15.5 190 a

Xyway 15.1 189 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 7
CV: 1.5%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
Low disease pressure was observed in southern Darke 
County throughout the season. Gray leaf spot and 
northern corn leaf blight came in late during grain fill.

For inquiries about this project, contact 
Taylor Dill (dill.138@osu.edu).

Sidedress application on 6/10/2022.

eFields Collaborating Farm 
OSU Extension 

Darke County

This study is a randomized complete block 
design with three replications and three 
treatments. The plots were field length and 40 
feet wide with 16 rows per plot. 
  
  
  
  
  

Planting Date 5/14/2022

Harvest Date 10/25/2022

Variety Pioneer 0806

Population 34,000 sds/ac

Acres 20

Treatments 3

Reps 3

Treatment Width 30 ft.

Tillage Minimum

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Crosby Silt Loam, 38% 
Pyrmont Silt Loam, 23% 
Brookston Silty Clay 
Loam, 17%

Determine yield response to an at-
plant soil application of flutriafol 
(Xyway™) fungicide. 

RESULTS

WEATHER INFORMATION

• In this study, there was no significant difference 
between each treatment in yield. Fungicide 
applications did not statistically affect yield. This 
may be the case because of the low disease 
pressure. 

• Disease evaluations show less disease pressure 
in the treatments with fungicide applications 
either with only Xyway or with Xyway and the late 
season application.

Harvest DatePlanting Date

0
10
20
30
40
50
60
70
80
90

100

0

1

2

3

M
A

X
. A

N
D

 M
IN

. T
E

M
P

E
R

AT
U

R
E

 (
°F

)
D

A
IL

Y
 P

R
E

C
IP

IT
AT

IO
N

 (I
N

)

Fungicide Xyway

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.01 8.28 3.5 4.63 1.88 1.75 23.05
Cumulative 
GDDs 162 644 1281 2020 2709 3206 3206
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Control 19.3 187 a

Xyway 19.1 186 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 6
CV: 2.0%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
Planting on this field was delayed due to wet spring 
conditions. Heavy rains within 48 hours after planting 
led to minor ponding across all treatments which 
resulted in small areas of poor emergence. This 
field showed minor incidence of gray leaf spot with 
the Xyway treated plots showing slightly lower leaf 
coverage. Tar spot developed later in the season and 
all plots were rated as 5% leaf coverage at R6 growth 
stage.

Ag Leader PF3000 yield monitor . A properly 
calibrated yield monitor can give on the go 
moisture and yield readings.

For inquiries about this project, contact 
Clint Schroeder  
(schroeder.307@osu.edu).

Flutrialfol fungicide was applied at planting.

eFields Collaborating Farm 
OSU Extension 

Henry County

A randomized complete block design with four 
replications was used for this study. Plots were 
30 feet wide and field length. Xyway LFR was 
applied at a rate of 15.2 ounces per acre. 
 
  
  
  
  
  

Planting Date 6/3/2022

Harvest Date 11/10/2022

Variety Stine MX601-G

Population 34,000 sds/ac

Acres 10

Treatments 2

Reps 4

Treatment Width 30 ft.

Tillage Vertical

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Hoytville Silty Clay 
Loam, 58% 
Haskins Loam, 27% 
Mermill Loam, 10%

Determine yield response to an at-
plant soil application of flutriafol 
(Xyway™) fungicide. 

RESULTS

WEATHER INFORMATION

• No statistical difference in yield was observed 
between control treatment and Xyway treatment. 
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Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.85 6.36 2.18 3.75 3.58 2.64 20.36
Cumulative 
GDDs 172 678 1348 2101 2786 3302 3302
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Control 18.5 236 a

Xyway LFR 18.5 244 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 11
CV: 3.2%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
During the production season, there we no yield 
limiting, environmental factors observed. Corn diseases 
were monitored all season. This location had very 
little disease pressure overall. Tar spot showed up in 
this location after September 1st. Disease ratings on 
September 15th indicated 40% incidence of tar spot 
on untreated check strips but at a severity of 2% leaf 
coverage or less. On that date, there were no significant 
differences in disease ratings between the treatments.

Xyway is a Liquid Fertilizer Ready (LFR) 
fungicide containing flutriafol is a product 
designed to provide early season protection 
against corn diseases. It was the soil-applied, 
at-plant fungicide used in this trial.

For inquiries about this project, contact 
Eric Richer (richer.5@osu.edu).

Xyway is designed to provide early season disease protection.

eFields Collaborating Farm 
OSU Extension 

Fulton County

This study was replicated four times in a 
complete block design. The two treatments 
were Xyway fungicide applied 2x2 at-plant and 
a no fungicide check.  Treatments were 30 
feet wide by 800 feet long. All field operations, 
seeding rates, and fertility were the same 
across all treatments.  The yield and moisture 
data was collected with a calibrated Ag Leader 
InCommand yield monitor.   
  
  
  
  
  

Planting Date 5/12/2022

Harvest Date 10/10/2022

Variety DeKalb 51-25RIB

Population 33,500 sds/ac

Acres 7

Treatments 2

Reps 4

Treatment Width 30 ft.

Tillage Conventional

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Corn

Row Spacing 30 in.

Soil Type Colwood Loam, 45%
Bixler Loamy Fine 
Sand, 23% 
Ottokee Fine Sand, 13%

Determine yield response to an at-
plant soil application of flutriafol 
(Xyway™) fungicide. 

RESULTS

WEATHER INFORMATION

• This trial shows no significant yield difference 
between the Xyway treatment and the untreated 
check.

• With no significant difference in yield, the 
economic return (loss) is valued as the cost of the 
product since no additional field operation was 
needed.

• More replications and year-over-year data will 
add to the validity of these results.

Harvest DatePlanting Date

0
10
20
30
40
50
60
70
80
90

100

0

1

2

3

M
A

X
. A

N
D

 M
IN

. T
E

M
P

E
R

AT
U

R
E

 (
°F

)
D

A
IL

Y
 P

R
E

C
IP

IT
AT

IO
N

 (I
N

)

Fungicide Xyway

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.33 4.15 3.73 4.50 5.78 1.34 20.83
Cumulative 
GDDs 115 540 1146 1848 2508 2965 2965
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Control 19.2 213 b

Xyway Soil-applied 
Fungicide 19.3 211 b

Miravis Neo Late-Season Foliar Fun-
gicide 19.2 220 a

Xyway Plus Miravis Neo 19.1 222 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 6
CV: 2.0%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
During the production season, there were no yield 
limiting, environmental factors observed. Corn diseases 
were monitored all season. This location had very little 
to no disease pressure on the date of foliar fungicide 
application, August 1st. Tar spot and northern corn 
leaf blight (NCLB) showed up in this location after 
September 1st.     
    
    
    
    

The Hagie high clearance sprayer allows 
for crop protection and nutrition products to 
be applied at any point during crop growth. 
 

For inquiries about this project, contact 
Eric Richer (richer.5@osu.edu).

Incidence of corn disease was extremely low 
on August 1st.

eFields Collaborating Farm 
OSU Extension 

Fulton County

This study was designed as a randomized 
complete block study. The four treatments 
were an untreated check (no fungicide); Xyway 
soil-applied, at plant fungicide at 15.2 oz/
acre; Miravis Neo late-season, foliar fungicide 
applied at 13.7 oz/acre at brown silk; Xyway 
soil-applied, at plant plus late-season, Miravis 
Neo foliar fungicide at brown silk. All other 
field operations were consistent across all 
treatments. Treatment subplots were 120 
feet wide with the center 40 feet (16 rows) 
harvested for yield data.  A calibrated Case 
IH Pro 700 yield monitor was used for data 
collection. 

Planting Date 5/30/2022

Harvest Date 11/9/2022

Variety Beck’s 5507

Population 34,000 sds/ac

Acres 110

Treatments 4

Reps 4

Treatment Width 120 ft.

Tillage Minimum

Management Fertilizer, Fungicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Ziegenfuss Clay 
Loam, 50% 
Nappanee Silt  
Loam, 41%
Wallkill Loam 2%

Evaluate the effect of at-plant, soil 
applied fungicide and late-season, 
foliar fungicide treatments on corn 
yield.  

RESULTS

WEATHER INFORMATION

• The foliar fungicide and the Xyway plus foliar 
fungicide out yielded the other two treatments.

• There was no significant difference in yield for the 
foliar fungicide alone and the Xyway plus foliar 
fungicide; those two treatments out yielded the 
Xyway and check treatments.

• Based on an economic analysis using $6.00/bu 
corn, $20/acre for Xyway, and $40/acre for foliar 
fungicide and custom application, the check, 
foliar fungicide and Xyway plus foliar fungicide 
treatments had similar returns on investment. 
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Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.63 3.84 3.72 2.68 4.23 1.26 17.36
Cumulative 
GDDs 112 539 1142 1837 2491 2948 2948
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Control 17.4 173 a

Xyway LFR 17.5 174 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 8
CV: 2.6%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
Disease ratings were taken at R1 and were 5% or less 
at that time.    

Xyway was applied through 360 Yield Center 
tanks mounted on the  tractor and applied 
with 10 gallons per acre of 28%. The solution 
was applied 2x2x0, which means it was 
placed on either side of the row on top of the 
ground.  

For inquiries about this project, contact 
Amanda Douridas  
(douridas.9@osu.edu).

Light disease pressure apparent late season.

eFields Collaborating Farm 
OSU Extension 

Madison County

This study utilized alternating strips of 2 
treatments and 4 replications comparing 
Xyway LFR and a check. Xyway was applied 
at 10 gal/ac rate with a 10 gal/ac rate of 28% 
UAN.  
  
  
  
  
  

Planting Date 5/18/2022
Harvest Date 10/17/2022

Variety LG Seeds 5643VT2RIB

Population 34,000 sds/ac

Acres 98

Treatments 2

Reps 4

Treatment Width 180 ft.

Tillage No-Till

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Kokomo Silty Clay 
Loam, 47% 
Crosby-Lewisburg Silt 
Loams, 36% 
Lewisburg Celina Silt 
Loams, 17%

Determine yield response to an at-
plant soil application of flutriafol 
(Xyway™) fungicide. 

RESULTS

• No statistical difference was found between the 
treated and untreated plots.

• Unfortunately, disease ratings could not be taken at 
R5 to determine final disease pressure. 

Fungicide Xyway

WEATHER INFORMATION
Harvest DatePlanting Date
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Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.45 5.78 2.83 5.12 3.98 2.21 21.37
Cumulative 
GDDs 147 600 1216 1931 2582 3055 3055
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Soybean Forages Tech OtherSmall
Grains

Water
QualityCorn

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Control 22.5 218 a

Xyway 22.5 223 a

Xyway+Foliar 22.2 221 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 4
CV: 1.2%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
We initially looked for any issues with emergence using 
the Xyway, and we found no issues with early season 
vigor. Later in the growing season, we scouted the field 
and gave scores on disease pressure based on percent 
coverage of leaf. We found that the combination of 
Xyway and foliar did a much better job of control of tar 
spot, grey leaf spot and northern corn leaf blight. 

360 Undercover Y-drop is a great nozzle to 
use on a ground applicator to help get the 
fungicide into the canopy.

For inquiries about this project, contact 
Nick Eckel (eckel.21@osu.edu).

Xyway was applied on 7/20/2022. 

eFields Collaborating Farm 
OSU Extension 

Wood County

Randomized complete block design, using 3 
treatments and 4 replications. The plot width 
was 60 feet by field length. Our treatments 
were control, Xyway, and Xyway plus a foliar 
application of Veltyma at VT growth stage. 
Xyway was applied in the 2x2 on the planter. 
 
  
  
  
  
  

Planting Date 5/15/2022

Harvest Date 10/20/2022

Variety Pioneer 1197AM

Population 36,000 sds/ac

Acres 60

Treatments 3

Reps 4

Treatment Width 60 ft.

Tillage Strip-Till

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Hoytville Clay  
Loam, 52% 
Tedrow Loamy Fine 
Sand, 23%
Mermill-Aurand  
Complex, 7%

Determine yield response to an at-
plant soil application of flutriafol 
(Xyway™) fungicide.  

RESULTS

WEATHER INFORMATION

• This trial shows no statistical yield difference 
between the three different treatments.

• More replications of this study in the future will help 
the determining the validity of these results.
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Fungicide Xyway

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.32 5.78 4.09 5.56 4.73 2.32 23.80
Cumulative 
GDDs 139 590 1229 1961 2624 3095 3095
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Soybean Forages Tech OtherSmall
Grains

Water
QualityCorn

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Control 22.0 223 c

Xyway 23.2 233 a

Xyway+Foliar 22.4 226 b

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 2
CV: 0.6%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
We initially looked for any issues with emergence 
with using the Xyway and we found no issues with 
early season vigor. Later in the growing season, we 
scouted the field and gave scores on disease pressure 
based on percent coverage of leaf. We found that the  
combination of Xyway and foliar did a much better job of 
control of tar spot, grey leaf spot, and northern corn leaf 
blight. 

Keeton Seed Firmer precisely place each 
seed in the bottom of the furrow to maximize 
emergence and improve seed-to-soil contact.

For inquiries about this project, contact 
Nick Eckel (eckel.21@osu.edu).

Xyway and foliar helped prevent tar spot, grey leaf spot, and 
northern corn leaf blight.

eFields Collaborating Farm 
OSU Extension 

Wood County

Randomized complete block design, using 3 
treatments and 4 replications. The plot width 
was 60 feet by field length. Our treatments 
were no Xyway, Xyway and Xyway plus a foliar 
application of Veltyma at VT growth stage. 
Xyway was applied in the 2x2 on the planter. 
 
  
  
  
  
  

Planting Date 5/23/2022

Harvest Date 11/2/2022

Variety Pioneer 0843AM

Population 34,000 sds/ac

Acres 48

Treatments 3

Reps 4

Treatment Width 60 ft.

Tillage Strip-Till

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Hoytville Clay  
Loam, 100% 

Determine yield response to an at-
plant soil application of flutriafol 
(Xyway™) fungicide. 

RESULTS

WEATHER INFORMATION

• This trial showed a statistical difference between the 
three treatments.

• There was a 10 bushel per acre advantage to run 
Xyway on the planter in the spring.

Harvest DatePlanting Date Fungicide Application
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Fungicide Xyway

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 0.99 3.16 2.48 3.72 3.85 1.19 15.39
Cumulative 
GDDs 108 556 1218 1983 2706 3208 3208
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Soybean Forages Tech OtherSmall
Grains

Water
QualityCorn

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Control 19.6 224 a

Xyway 20.0 226 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 3
CV: 0.7%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
This year’s growing season had lower disease pressure 
compared to 2021, and disease development occurred 
later in the season due to drier conditions in June. 
However, tar spot, NCLB, and GLS symptoms were first 
observed on August 11th in both treated and untreated 
plots following wetter conditions in July and August. 
Overall, there was high incidence of tar spot with low 
to moderate severity, and low incidence and severity of 
both NCLB and GLS. Treated areas appeared to have 
slightly lighter tar spot pressure than untreated plots.

For inquiries about this project, contact 
Stephanie Karhoff (karhoff.41@osu.edu) 
or Beth Scheckelhoff  
(scheckelhoff.11@osu.edu).

Corn facing disease pressure late season.

eFields Collaborating Farm 
OSU Extension 
Putnam County

The experiment was a randomized complete 
block design with four replications.  Xyway™ 
Capture LFR® fungicide was applied as 2x2 
at planting at the rate of 15.2 oz/ac to treated 
plots. Disease ratings were conducted at R5 
(dent) growth stage on the ear leaf of five 
plants per plot to assess percent severity of 
northern corn leaf blight (NCLB), gray leaf spot 
(GLS), and tar spot.  
  
  
  
  
  

Planting Date 5/14/2022

Harvest Date 10/8/2022

Variety Beck’s 6374V2P

Population 34,000 sds/ac

Acres 110

Treatments 2

Reps 4

Treatment Width 30 ft.

Tillage Conventional

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Lenawee Silty Clay 
Loam, 43%
Haskins Loams, 19% 
Del Ray Loam, 17%

Determine yield response to an at-
plant soil application of flutriafol 
(Xyway™) fungicide.  

RESULTS

WEATHER INFORMATION

• Tar spot, NCLB, and GLS were diagnosed in early 
August.

• A difference in tar spot severity was observed 
between treated and untreated plots at R5 
(dent) growth stage (P<0.10), but there was no 
significant difference in NCLB and GLS severity.

• Statistically, there was no yield difference 
between treated and untreated plots in 2022.

• Further testing should be completed to better 
understand the effect of at-plant application 
of flutriafol (Xyway™) fungicide under higher 
disease levels. 
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Fungicide Xyway

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.85 6.36 2.18 3.75 3.58 2.64 20.36
Cumulative 
GDDs 172 678 1348 2101 2786 3302 3302
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Soybean Forages Tech OtherSmall
Grains

Water
Quality

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Row cultivated with cover crop 19.6 251 a

Row cultivated no cover crop 19.8 248 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 16
CV: 2.7%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
The cover crop germinated and grew very slowly under 
the corn canopy. In spots where the corn canopy was 
thin, the cover crop grew quickly filling in the open areas 
and out competing the weeds. In the cultivated only 
plots weeds filled in the thin spots. 

For inquiries about this project, contact 
Jason Hartschuh
(hartschuh.11@osu.edu).

Red clover was used as a cover crop.

eFields Collaborating Farm 
OSU Extension 

Crawford County

The experiment was a randomized complete 
block design. The last cultivation pass was 
made when the corn was at V6. At this time, 
the cover crop of 5 pounds per acre of radish 
and 12 pounds per acre of red clover was 
planted using a broadcast seeder mounted 
on the row crop cultivator. The only herbicide 
used on the corn was a single post emergence 
passes of glyphosate.  

Planting Date 5/15/2022

Harvest Date 10/28/2022

Variety DeKalb 54-50

Population 36,000 sds/ac

Acres 30

Treatments 2

Reps 4

Treatment Width 20 ft.

Tillage Minimum

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Corn

Row Spacing 30 in.

Soil Type Cardington Silt  
Loam, 37%  
Condit Bennignton Silt 
Loams, 26%  
Lykens Silt Loam, 23% 

Assess if an interseeded stand of red 
clover and radish as part of the last 
cultivation pass impacts corn yield 
compared to no cover crop.

RESULTS

WEATHER INFORMATION

• Cover crop seeding had no effect on corn yield.

• The cover crop both the radish and the red clover 
established under the corn canopy. 
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Interseed Cover Crop Effect on Corn

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 2.94 3.79 2.69 5.57 3.58 2.07 20.64
Cumulative 
GDDs 146 596 1211 1918 2559 3028 3028
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Soybean Forages Tech OtherSmall
Grains

Water
Quality

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

The mix used included a combination of 
hairy vetch, peas, oats and radish.

eFields Collaborating Farm 
OSU Extension 

Fulton County

This study was designed as a randomized 
complete block. The three treatments that 
followed winter wheat were double crop 
soybeans (check), red clover, and a multi-
species cover crop mix (hairy vetch, peas, 
oats, and radish). Legume crops were planted 
in their ideal planting window: red clover frost 
seeded in March, double crop soybeans were 
planted in early July, and the multi-species mix 
was planted in early September. The study 
was replicated three times in two nitrogen 
environments: zero nitrogen and a 170 lbs 
N/acre Maximum Return to Nitrogen Rate 
(MRTN).

Planting Date 5/24/2022

Harvest Date 10/27/2022

Variety Rupp DO9-42

Population 35,000 sds/ac

Acres 11

Treatments 3

Reps 3

Treatment Width 40 ft.

Tillage No-Till

Management Fertilizer, Herbicide
Previous Crop Wheat

Row Spacing 30 in.

Soil Type Nappanee Loam, 73% 
Hoytville Clay  
Loam, 22%
Mermill Loam, 4%

Determine the yield impact of various 
legume cropping systems planted prior 
to corn.

WEATHER INFORMATION
Harvest DatePlanting Date
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Legume Crop Systems before Corn

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.38 4.52 3.27 3.36 4.66 1.73 18.92
Cumulative 
GDDs 135 593 1220 1926 2577 3040 3040

SUMMARY

PROJECT CONTACT

OBSERVATIONS
Soil health and biomass samples were collected by 
treatment just prior to cover crop termination and corn 
planting. Soil health results indicated organic nitrogen 
levels of 126.1 ppm in red clover, 60.8 ppm in the multi 
species, and 37.2 ppm in double crop soybean. Active 
Carbon (POxC) levels were also examined showing 462 
mg/kg in red clover, 443 mg/kg in the multi species, and 
431 mg/kg in the double crop soybeans. The biomass 
samples indicated dry matter of 1680 lbs/acre in the 
red clover while the multi species produced 532 lbs/
acre. Stand counts were taken at V5 and ranged from 
31,300 to 33,300. The multi species legume had poor 
establishment thereby producing the lower spring 
biomass than expected.

For inquiries about this project, contact 
Eric Richer (richer.5@osu.edu) or Courtney 
Krieger (krieger.117@osu.edu).

• Results indicated that the red clover treatment 
significantly out yielded the other two legume 
cropping system treatments in both the zero-
nitrogen and MRTN rate environments.

• There was no statistical corn yield difference 
between the multi-species cover crop mix and the 
double crop soybean treatment in either nitrogen 
rate environment.

• The results of this study align with past research 
that red clover provides a good amount of 
residual N for a subsequent crop.

• Additional replications of this study and year-
over-year data, especially in variable weather 
conditions, are needed to confirm the results of 
this study.  

Treatments
(MRTN N Rate)

Moisture
(%)

Yield
(bu/ac)

Corn after double crop soybeans 21.6 216 b

Corn after multi-species cover crop 21.1 211 b

Corn after red clover 22.7 226 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 8
CV: 2.1%

RESULTS

Treatments
(Zero Rate)

Moisture
(%)

Yield
(bu/ac)

Corn after double crop soybeans 21.8 113 b

Corn after multi-species cover crop 20.7 117 b

Corn after red clover 22.6 162 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 12
CV: 5.5%



76 | Ohio State Digital Ag Program 2022 eFields Report | 77

Soybean Forages Tech OtherSmall
Grains

Water
QualityCorn

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

A 55 foot toolbar with splash pans was used to extend the window of 
applying liquid livestock manure to growing corn.

eFields Collaborating Farm 
OSU Extension 
Marion County

The experimental design of this study was a 
randomized block design. There were three 
replications of the diagonal tractor application 
(20 degrees to planted corn rows) path. Each 
tractor path included six rows of damaged corn 
and two control rows. Yield was calculated 
from hand collection of ears for 1/1000th of an 
acre.  

Planting Date 5/13/2022

Harvest Date 10/14/2022

Variety Beck’s 6481

Population 32,000 sds/ac

Acres 63

Treatments 2

Reps 3

Treatment Width 40 ft.

Tillage No-Till

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Blount Silt Loam, 60%
Pewamo Silty Clay 
Loam, 40%

Access the corn yield reduction 
incurred by a tractor/splash bar 
application of liquid swine manure to 
growing corn at the V3 stage.

WEATHER INFORMATION
Harvest DatePlanting Date
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Manure Dragline Stand Reduction

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.16 6.22 5.21 6.75 1.16 4.11 26.61
Cumulative 
GDDs 158 627 1238 1944 2581 3049 3049

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
The tractor traveling at an angle to the planted corn 
rows provided stress to only 3% of the corn plants per 
acre. Planting into growing no-till corn with rye cover 
crop cushioned the hose movement across the field.  
Plants impacted by the tractor were stressed but did 
produce an ear. Final plant population was 27,000 for 
the plots. Ears were harvest at 29% moisture.

Use the QR code to view a video and learn 
more about this study. For inquiries about this project, contact 

Tim Barnes (barnes.821@osu.edu).

RESULTS

• Each of the three plots showed no significant yield 
difference across their group of eight rows. 

• Rows one and eight (no application tractor tracks) 
were the control in each plot.

Treatments Moisture
(%)

Yield
(bu/ac)

Control 29.2 140 a

Track 29.6 138 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 7
CV: 2.9%
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Soybean Forages Tech OtherSmall
Grains

Water
QualityCorn

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Anhydrous 25.6 231 b

Manure 26.9 243 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 11
CV: 1.3%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
The drag hose sidedress application did not impact 
the corn population across the field. Throughout the 
season, there was low disease and insect pressure. The 
location of this field was in a part of the county that had 
adequate rainfall over the growing season and during 
grain fill.

A Case IH 470 Quadtrac is effective 
in pulling the draghose for manure 
sidedressing and large tillage implements.

For inquiries about this project, contact 
Taylor Dill (dill.138@osu.edu).

The field was scouted throughout the season to check for disease 
and insect pressure.

eFields Collaborating Farm 
OSU Extension 

Darke County

The design of this study is a randomized 
complete block design. There are two 
treatments, an 8,000 gallon/acre manure 
application and a 200 lbs/acre anhydrous 
application. There were three replications.

Planting Date 5/14/2022

Harvest Date 10/3/2022

Variety Golden Harvest E109Y2, 
E111V7

Population 33,500 sds/ac

Acres 100

Treatments 2

Reps 3

Treatment Width 30 ft.

Tillage No-Till

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Crosby Silt Loam, 49% 
Brookston Silty Clay 
Loam, 38%
Celina Silt Loam, 5%

Evaluate the potential yield difference 
between finishing swine-beef manure 
and anhydrous applied at sidedress.

RESULTS

WEATHER INFORMATION

• There was a significant yield difference between 
anhydrous and the manure application providing a 12 
bu/ac advantage.

• At harvest, grain moisture of the corn was similar, but 
the manure treatment was about a point higher.

Harvest DatePlanting Date
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Manure Sidedress

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.31 5.05 2.00 4.88 3.69 2.08 21.01
Cumulative 
GDDs 145 605 1211 1930 2582 3055 3055
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

UAN 14.6 213 b

Swine Manure 16.6 217 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 1
CV: 0.2%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
The field was uniform in stand after the sidedress 
application. This location had adequate rain and low 
insect and disease pressure.  

For inquiries about this project, contact 
Taylor Dill (dill.138@osu.edu).

Corn was harvested on 10/24/2022.

eFields Collaborating Farm 
OSU Extension 

Darke County

This study design is a randomized complete 
block design. This experiment has two 
treatments which are finishing swine manure 
at 5,000 gallons per acre and 100 gallons 
of UAN. There were also three replications. 
 
  
  
  
  
  

Planting Date 5/13/2022

Harvest Date 10/24/2022

Variety Stine 9713, Seed  
Consultants 1067

Population 35,000 sds/ac

Acres 10

Treatments 2

Reps 3

Treatment Width 30 ft.

Tillage No-Till

Management Fertilizer, Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Blount Silt Loam, 66% 
Glynwood Silt 
Loam, 28% 
Pewamo Silty Clay 
Loam, 7%

Quantify the yield differences between 
a finishing swine manure sidedress 
application and a 28% UAN sidedress 
application using equal pounds of N 
per acre.  

RESULTS

WEATHER INFORMATION • In this study, there was a significant difference 
between the manure and the UAN application. 

• The manure treatment had an increased yield 
of 5 bushels per acre in comparison to the UAN 
application.

• Because the amount of N applied was coordinated 
to the amount of N in the manure applied, this shows 
the added benefit of using manure.

Harvest DatePlanting Date
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Manure Sidedress

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.31 5.05 2.00 4.88 3.69 2.08 21.01
Cumulative 
GDDs 145 605 1211 1930 2582 3055 3055
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

N alone 14.9 176 a

Instinct II 15.2 163 b

Radiate 15.2 166 b

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 10
CV: 4.5%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
Yields were significantly reduced with the addition of 
Instinct II and Radiate. Populations were similar, so yield 
reduction was not a result of stand reduction.  

For inquiries about this project, contact 
Ed Lentz (lentz.38@osu.edu).

Corn was planted at 30-inch row spacing.

NW Ag Research Station
OARDC 

Hancock County

Corn was planted at 30-inch row spacing at 
the OARDC Northwest Agricultural Research 
Station near Custar, Ohio. The study consisted 
of three treatments: no additive, Instinct II (a 
nitrification inhibitor), and Radiant (a growth 
regulator).  Each treatment received 180 
pounds of injected nitrogen between the rows 
from UAN at sidedress two days after planting. 
Instinct II and Radiant were added to the 
nitrogen. Treatments were applied to 10 feet 
wide and 74 feet long plots. Plots consisted of 
four rows. The center two rows were harvested 
for grain yield. The experimental design was 
a completely randomized block replicated four 
times. Analysis was simple ANOVA.

Planting Date 5/31/2022

Harvest Date 11/7/2022

Variety Pioneer 0306Q

Population 34,000 sds/ac

Acres 1

Treatments 3

Reps 4

Treatment Width 10 ft.

Tillage Conventional

Management Fertilizer, Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Hoytville Silty Clay 
Loam, 99% 
Hoytville Clay Loam, 1%

Observe the effects of Instinct II and 
Radiate on corn yields.

RESULTS

WEATHER INFORMATION

• In some situations, Instinct II and Radiate may 
reduce yields when applied at planting.
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Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.50 3.74 3.54 4.05 5.27 3.03 21.13
Cumulative 
GDDs 137 600 1229 1930 2588 3064 3064
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments 
(lbs N/ac)

Moisture
(%)

Yield
(bu/ac)

Return over N 
($/ac)

70 15.9 199 d 1,135

100 17.2 239 c 1,349

150 17.9 256 b 1,409

200 18.3 263 a 1,408

250 18.7 264 a 1,372

Treatment Means with the same letter are not significantly different 
according to Fisher’s Protected Least Significant Differences (LSD) test 
at alpha = 0.1.

LSD: 3
CV: 0.8%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
This field lays in the middle of Darke County on the east 
side and had adequate rain during grain fill. There was 
low disease and insect pressure. 

For inquiries about this project, contact 
Taylor Dill (dill.138@osu.edu).

GreenSeeker identifies plant health and estimates the nitrogen 
needed by corn during the season.

eFields Collaborating Farm 
OSU Extension 

Darke County

The design of this study was a randomized 
complete block design with five nitrogen 
treatments. The treatments were 70, 100, 
150, 200, 250 lbs N per acre in the form of 
anhydrous. There were 4 replications. 
 
  
  
  
  
  

Planting Date 5/15/2022

Harvest Date 10/27/2022

Variety Golden Harvest G12S75

Population 33,500 sds/ac

Acres 50

Treatments 5

Reps 4

Treatment Width 40 ft.

Tillage No-Till

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Brookston Silty Clay 
Loam, 63% 
Crosby Silt Loam, 37%

Evaluate multiple N treatments to 
observe the optimal N application rate 
in Darke County, Ohio. 

RESULTS

WEATHER INFORMATION • There were significant differences in this study 
that are helpful to find the right rate for the farm. 
They show the tipping point for yield and where 
the farmer can adjust to a more economical rate.

• The 250 lbs N/acre and 200 lbs N/acre are 
statistically similar, showing that in this field that 
the yield plateaus with over 200 lbs of N applied 
per acre.

Harvest DatePlanting Date

0
10
20
30
40
50
60
70
80
90

100

0

1

2

3

M
A

X
. A

N
D

 M
IN

. T
E

M
P

E
R

AT
U

R
E

 (
°F

)
D

A
IL

Y
 P

R
E

C
IP

IT
AT

IO
N

 (I
N

)

Nitrogen Rate

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.13 5.62 2.85 6.22 1.77 2.15 21.74
Cumulative 
GDDs 156 613 1245 1974 2636 3119 3119
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments
Moisture 

(% without  
manure)

Moisture
(% with manure)

Yield 
(bu/ac without 

manure)

Yield
(bu/ac with 

manure)

MRTN 20.8 21.9 177 b 180 a

PSNT 21.3 21.8 181 ab 174 a

AR 21.6 22.1 186 a 175 a

Control 20.1 19.9 49 c 108 b

Treatment Means with the same letter are not significantly different according to 
Fisher’s Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 7
CV: 3.4%

LSD: 12
CV: 5.7%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
The site where pen pack manure was applied had 
no significant yield difference between treatments; 
however, compared to the control all of the treatments 
were significant. Where no pen pack manure was 
applied, the agronomic rate had a significantly higher 
yield than the MRTN rate. The PSNT rate yield was not 
significant compared to the agronomic & MRTN rates. 
All three N rates had yields that were significantly higher 
than the control.     
    
    
    

    

Corn Nitrogen Rate Calculator 
(http://cnrc.agron.iastate.edu/)                                      
A&L Labs Pre-Sidedress Nitrogen Test  

For inquiries about this project, contact 
Alan Leininger (leininger.17@osu.edu).

Nitrogen application during the growing season.

eFields Collaborating Farm 
OSU Extension 

Henry County

The experiment was a complete randomized 
block design with four treatments including 
the control and four replications. Treatment 
plot design was 30 feet by 300 feet. The three 
rates used were a pre-sidedress nitrogen 
test (PSNT) rate, a maximum return to 
nitrogen (MRTN) rate, and a traditional 180 lb 
agronomic rate (AR).  A 6-row head was used 
on a Gleaner combine to harvest the center 
of each treatment. All yield data collected was 
from a fully calibrated Ag Leader Yield Monitor. 

Planting Date 5/31/2022

Harvest Date 11/2/2022

Variety Seed Consultants 1087

Population 34,000 sds/ac

Acres 100

Treatments 4

Reps 4

Treatment Width 30 ft.

Tillage No-Till

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Wheat

Row Spacing 30 in.

Soil Type Hoytville Silty Clay 
Loam, 52%
Nappanee Silty Clay 
Loam, 29% 
Mermill Loam, 7%

Compare the economic differences 
between nitrogen rates and sources. 
 

RESULTS

WEATHER INFORMATION
Harvest DatePlanting Date
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Nitrogen Rate

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.19 2.93 3.00 4.35 4.86 1.52 17.85
Cumulative 
GDDs 150 626 1262 1999 2675 3150 3150

• Only two treatments showed a statistical 
difference in the study. 

• MRTN produced the greatest return on 
investment on the site with manure applied.

• The agronomic rate produced the greatest return 
on investment on the non-manure site. 

• All three nitrogen applications out performed the 
control with 0 N applied at sidedress.
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments 
(lbs N/ac)

Moisture
(%)

Yield
(bu/ac)

Return over N 
($/ac)

20 18.6 58 c 331

70 18.2 70 c 361

120 18.0 95 b 468

170 18.3 120 a 576

220 18.4 123 a 551

Treatment Means with the same letter are not significantly different 
according to Fisher’s Protected Least Significant Differences (LSD) test 
at alpha = 0.1.

LSD: 22
CV: 18.7%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
This growing season was extremely wet leading to poor 
growing conditions across the field. A starter N rate of 
30 lb/ac was used at planting. There was a great deal 
of variability across the replications and treatments.  
This field was planted to corn after wheat and a cover 
crop.   

For inquiries about this project, contact 
Wayne Dellinger (dellinger.6@osu.edu).

Corn harvest on 10/28/2022 with a Gleaner combine.

eFields Collaborating Farm 
OSU Extension 

Union County

Five sidedress nitrogen rates were randomized 
and replicated four times across the field. A 
constant population rate and starter nitrogen 
rate was used across all plots. Data collection 
included yield and harvest moisture. 
  
  
  
  
  

Planting Date 5/24/2022

Harvest Date 10/28/2022

Variety Ruff 196

Population 34,000 sds/ac

Acres 16

Treatments 5

Reps 4

Treatment Width 30 ft.

Tillage No-Till

Management Fertilizer, Herbicide

Previous Crop Wheat

Row Spacing 30 in.

Soil Type Blount Silt Loam, 65% 
Pewamo Silty Clay 
Loam, 31%  
Glynwood Silt Loam 4%

Observe the effects of different 
nitrogen rates in sidedress 
nitrogen application program on corn 
yield.

RESULTS

WEATHER INFORMATION
• There was no significant yield difference when 

comparing 20 lbs of sidedress N to 70 lbs or from 
170 lbs compared to 220 lbs.

• There was a significant increase in yield from the 
lower two rates compared to 120 lbs and a significant 
decrease in yield from the higher rates compared to 
the 120 lb rate.
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Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.22 5.06 2.60 1.63 1.11 1.83 13.45
Cumulative 
GDDs 154 620 1244 1966 2603 3055 3055
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

MRTN Variable Rate 22.3 173 a

Straight rate 22.1 173 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 4
CV: 2.0%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
The yield average for this field was lower this season. 
Rainfall for this area was short for July with an average 
planting date. There was low disease pressure during 
grain fill.    
    
    
    
    

Agrian- John Deere Variable Rate Tool was 
used to create the variable rate map based on 
desired N input.  

For inquiries about this project, contact 
Taylor Dill (dill.138@osu.edu).

This trial was planted on 5/12/2022. 

eFields Collaborating Farm 
OSU Extension 

Darke County

The experimental design is a randomized 
complete block design with replications. The 
treatments were a standard straight rate of 
45.6 gallons 28% UAN per acre and a variable 
rate based on MRTN.
  
  
  
  
  

Planting Date 5/12/2022

Harvest Date 10/15/2022

Variety Beck’s 5909

Population 35,000 sds/ac

Acres 30

Treatments 2

Reps 6

Treatment Width 30 ft.

Tillage No-Till

Management Fertilizer, Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Celina Silt Loam, 42% 
Crosby Silt Loam, 26% 
Brookston Silty Clay 
Loam, 17%

Evaluate the yield difference between 
MRTN recommended rates in a 
variable rate system by comparing the 
high and low rates from the MRTN tool.

RESULTS

WEATHER INFORMATION

• There was no significant yield difference between 
a straight rate application of N and the MRTN 
variable rate treatments. 
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Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.13 5.62 2.85 6.22 1.77 2.15 21.74
Cumulative 
GDDs 156 613 1245 1974 2636 3119 3119
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments
(lbs N/ac)

Moisture
(%)

Yield
(bu/ac)

Return over N 
($/ac)

50 16.9 110 e 618

100 17.2 140 d 755

150 17.8 169 c 887

180 18.0 182 b 939

250 18.6 202 a 1,000

Treatment Means with the same letter are not significantly different 
according to Fisher’s Protected Least Significant Differences (LSD) test 
at alpha = 0.1.

LSD: 10
CV: 7.6%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
Anhydrous ammonia was used as the nitrogen source. 
There were visual differences in the color of corn at the 
lower rates. Given the spread in yield and economic 
return between the 180 and 250 lb rate, it would be 
interesting to look at more rates between 180 and 250 
lbs to determine if there is a more economical rate that 
falls between these two treatments.  

For inquiries about this project, contact 
Amanda Douridas  
(douridas.9@osu.edu).

Anhydrous ammonia applied on 5/22/2022.

eFields Collaborating Farm 
OSU Extension 

Madison County

This study was laid out in a randomized 
checkerboard pattern with each block running 
planter width and 325 feet long. Five nitrogen 
rates were selected increasing in 50 lb 
intervals from 50 to 250 lbs/ac.

Planting Date 5/12/2022

Harvest Date 10/21/2022

Variety AgriGold 645-16VT-
2PRO

Population 34,000 sds/ac

Acres 12

Treatments 5
Reps 11

Treatment Width 30 ft.

Tillage Vertical

Management Fertilizer, Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Crosby-Lewisburg Silt 
Loam, 60%
Kokomo Silty Clay 
Loam, 40%

Determine the most economical rate of 
nitrogen in corn when applied prior to 
planting.

RESULTS

WEATHER INFORMATION

• In this preplant application, the 250 lb rate yielded the 
highest and was statistically significant.

• All treatments were statistically different from each other.

• The 250 lb rate also has a higher economic return 
compared with all other treatments returning $60.50 
more per acre more than the next highest treatment.
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Nitrogen Rate Preplant

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 2.51 4.52 2.53 7.72 4.18 1.94 23.4
Cumulative 
GDDs 151 621 1239 1951 2598 3071 3071

Ag Leader InCommand 1200 monitor runs 
prescriptions through the Raven AccuFlow 
and RTK keeps equipment lined up in the field 
between application and planting.
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
Anhydrous ammonia was used as the nitrogen source. 
There were visual differences in the color of corn at the 
lower rates.

Ag Leader InCommand 1200 monitor runs 
prescriptions through the Raven AccuFlow 
and RTK keeps equipment lined up in the field 
between application and planting.

For inquiries about this project, contact 
Amanda Douridas  
(douridas.9@osu.edu).

Anhydrous ammonia was applied on 6/5/2022.

eFields Collaborating Farm 
OSU Extension 

Madison County

This study was laid out in a randomized 
checkerboard pattern with each block running 
sidedress width and 300 feet long. Five 
nitrogen rates were selected increasing in 50 
pound intervals from 50 to 250 lbs/ac.

Planting Date 5/13/2022

Harvest Date 10/22/2022

Variety AgriGold 645-16VT-
2PRO

Population 34,000 sds/ac

Acres 19

Treatments 5

Reps 18

Treatment Width 30 ft.

Tillage Vertical

Management Fertilizer, Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Kokomo Silty Clay 
Loam, 51%
Crosby-Lewisburg Silt 
Loam, 49%

Determine the most economical rate of 
nitrogen in corn.

RESULTS

WEATHER INFORMATION • In this sidedress application, the 180 and 250 
lb rates yielded the highest, with no statistical 
difference between these two rates.

• Looking at the economic return, the 180 lb rate 
returned $5.50 per acre more than the 250 lbs of 
N rate despite the 250 lb rate yielding 9 bushels 
more. Given this result, the 180 lb rate would be 
the best choice to maximize net return.
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Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 2.51 4.52 2.53 7.72 4.18 1.94 23.4
Cumulative 
GDDs 151 621 1239 1951 2598 3071 3071

Treatments
(lbs N/ac)

Moisture
(%)

Yield
(bu/ac)

Return over N 
($/ac)

50 18.2 132 d 750

100 18.7 165 c 905

150 18.9 184 b 977

180 19.1 201 a 1,053

250 19.4 210 a 1,048

Treatment Means with the same letter are not significantly different 
according to Fisher’s Protected Least Significant Differences (LSD) test 
at alpha = 0.1.

LSD: 10
CV: 7.6%
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments
(lbs N/ac)

Moisture
(%)

Yield
(bu/ac)

Return over N 
($/ac)

0 18.5 177 b 1,062

60 18.9 186 b 1,065

120 19.8 250 a 1,398

180 20.7 256 a 1,536

240 20.5 258 a 1,344

Treatment Means with the same letter are not significantly different 
according to Fisher’s Protected Least Significant Differences (LSD) test 
at alpha = 0.1.

LSD:14
CV: 4.0%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
Prior to termination, biomass samples were pulled from 
the existing red clover crop. These samples showed that 
there were 1980 lbs of biomass in the field resulting in 
79 lbs of available nitrogen from red clover biomass. 

Red clover cover crop is a nitrogen building 
cover crop that can also help with weed 
suppression and the building of soils. This 
cover crop is very versatile and can be grown 
in many soil types and temperatures. 

For inquiries about this project, contact 
Eric Richer (richer.5@osu.edu) or 
Courtney Krieger 
(krieger.117@osu.edu).

Variance between ear development.

eFields Collaborating Farm 
OSU Extension 

Lucas County

This study was designed as a randomized 
complete block study. The five treatments 
were varying in pounds of nitrogen applied 
to the field after a red clover crop. The five 
treatments were zero (check), 60 lbs, 120 lbs, 
180 lbs, and 240 lbs. The red clover crop was 
terminated in the spring with regular spring 
tillage.  
 

Planting Date 5/13/2022

Harvest Date 10/19/2022

Variety DeKalb 5928

Population 34,000 sds/ac

Acres 11

Treatments 5

Reps 4

Treatment Width 20 ft.

Tillage Conventional 

Management Fertilizer, Fungicide

Previous Crop Wheat

Row Spacing 30 in.

Soil Type Mermill Loam, 83% 
Haskins, 15%
Bixler Loamy Fine Sand, 
2%

Determine the effect of a red clover 
cover crop on nitrogen rates in corn.

RESULTS

WEATHER INFORMATION

• Results showed that the 120, 180 and 
240-pounds of nitrogen significantly out yielded 
the other two treatments.  

• There was no statistical yield difference between 
zero and 60 pounds of nitrogen; the zero-rate 
yielded 177 bushels per acre. 

• Corn in the 240-pound nitrogen treatment had 
3,023 ppm of nitrate nitrogen left at the end of the 
season. Based on university recommendations, 
this rate is excessive (>2,000 ppm).

• Additional replications of this study and year-
over-year data, especially in variable weather 
conditions, are needed to confirm the results of 
this study. 
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Nitrogen Rate with Cover Crops

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.50 3.74 3.54 4.05 5.27 3.03 21.13
Cumulative 
GDDs 137 600 1229 1930 2588 3064 3064
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Treatments
(lbs N/ac)

Moisture
(%)

Yield
(bu/ac)

Return over N
($/ac)

46 20.2 144 c 825

98 20.5 178 b 985

139 20.7 209 a 1,136

200 20.7 214 a 1,114

251 20.9 215 a 1,077

Treatment Means with the same letter are not significantly different 
according to Fisher’s Protected Least Significant Differences (LSD) test 
at alpha = 0.1.

LSD: 8
CV: 7.6%

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE SUMMARY

PROJECT CONTACT

OBSERVATIONS

For inquiries about this project, contact 
Taylor Dill (dill.38@osu.edu).

Inside the tractor cab during nitrogen 
application.

eFields Collaborating Farm 
OSU Extension 

Darke County

Planting Date 5/10/2022

Harvest Date 9/29/2022

Variety Stewart 10CV457

Population 35,800 sds/ac

Acres 68

Treatments 5

Reps 41

Treatment Width 30 ft.

Tillage No-Till

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Brookston Silty Clay 
Loam, 61%
Crosby Silt Loam, 39%

RESULTS

WEATHER INFORMATION

• The results of this study present significant 
differences between treatments. 

• The highest yielding treatments were 139, 200, 
and 251 lbs N/acre. However, these treatments 
were statistically similar. 

• This suggests that lowering the N rate down to 
139 in a cover crop situation will have a similar 
yield to a 251 lbs N/acre application. 
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Nitrogen Rate with Cover Crops

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 2.61 4.78 2.47 4.38 1.88 1.99 18.11
Cumulative 
GDDs 166 663 1323 2083 2772 3291 3291

This study evaluated variable rate nitrogen on 
top of a field that had cover crops in prior to 
planting. The rates used for variable rate were 
46, 98, 139, 200, and 251 pounds nitrogen 
per acre as applied. The products used as 
sidedress were 28% UAN and ATS at 90% 
UAN and 10% ATS.  
  
  
  
  
  

Determine the agronomic and 
economic optimal corn nitrogen 
fertilizer rate in a field after cover 
crops.  

The field season in the area of Darke County that this 
plot was in had less than adequate rainfall with the high 
end of this nitrogen plot still being about 25 bushels 
per acre lower than normal. There was normal disease 
pressure with northern corn leaf blight and gray leaf 
spot. The parts of the field with lower N rates were a 
couple of stages behind the parts of the field that had 
higher N input.    
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments
(lbs N/ac)

Moisture
(%)

Yield
(bu/ac)

Return over N
($/ac)

0 15.3 159 a 954

30 15.2 156 a 911

60 15.2 152 a 861

Treatment Means with the same letter are not significantly different 
according to Fisher’s Protected Least Significant Differences (LSD) test 
at alpha = 0.1.

LSD: 10 
CV: 4.9%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
A dry start to the growing season may have impacted 
nitrogen availability to the crop, and early drought stress 
may have impacted yield.

Side dressing with nitrogen provides a 
second shot of this essential nutrient during 
the growing season when the corn crop can 
better utilize it, rather than providing it all at 
planting.

For inquiries about this project, contact 
Rachel Cochran  
(cochran.474@osu.edu) or Sarah 
Noggle (noggle.17@osu.edu).

Similar yields across all 
treatments. 

eFields Collaborating Farm 
OSU Extension 

Paulding County

In this study, we wanted to evaluate the levels 
of nitrogen the crop could pull out of the 
decaying cover crop residue. This study was a 
randomized complete block design. The three 
treatments were applied across rows of twelve 
and replicated four times. The treatments all 
received the same amount of 28% UAN at 
planting, (26 gal/~80 lbs N), but the sidedress 
rates of nitrogen were varied: 0 additional lb N/
ac, 30 additional lb N/ac, and 60 additional lb 
N/ac. All cropping practices were consistent 
across the field.

Planting Date 5/23/2022

Harvest Date 11/10/2022

Variety Seed Consultants 1043

Population 33,000 sds/ac

Acres 42

Treatments 3

Reps 4

Treatment Width 30 ft.

Tillage No-Till

Management Fertilizer, Herbicide

Previous Crop Wheat

Row Spacing 30 in.

Soil Type Latty Silty Clay, 92% 
Nappanee Loam, 6%
Mermill Loam, 2%

Determine the effect of cover crop 
residue on nitrogen need in corn.

RESULTS

WEATHER INFORMATION

• After issues with equipment during nitrogen 
application, we had to change the amounts of 
nitrogen per treatment. Because of this, our N 
rates are somewhat close to one another, which 
is not ideal for a nitrogen rate trial. 

• The yields are not significantly different for any 
treatment. However, we do see a small numerical 
yield bump in the treatment that did not receive 
any sidedress nitrogen. 

• From an economic standpoint, utilizing the 0 
additional lbs N rate would save the farmer a 
significant amount on their fertilizer bill.
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Nitrogen Rate with Cover Crops

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.73 4.43 1.69 5.02 5.53 2.59 20.99
Cumulative 
GDDs 159 640 1298 2041 2710 3192 3192
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments
(lbs N/ac)

Moisture
(%)

Yield
(bu/ac)

Return over N 
($/ac)

50 20.2 89 c 492

100 20.7 166 b 911

150 21.0 168 b 881

200 21.1 185 a 940

250 21.2 189 a 922

Treatment Means with the same letter are not significantly different 
according to Fisher’s Protected Least Significant Differences (LSD) test 
at alpha = 0.1.

LSD: 13
CV: 6.3%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
This field had liquid swine finishing manure applied 
at a rate of 6000 gallons per acre in the fall of 2021. 
A cover crop mix composed of Austrian Winter Peas, 
Harry Vetch, and Rapeseed was planted a week later. 
The corn was “planted green” and the cover crop was 
terminated using a herbicide after planting. Cover 
crop residue remained and continued to break down 
throughout the growing season. Dry conditions and 
excess heat during pollination and grain fill led to ear tip 
back and reduced yields.

For inquiries about this project, contact 
Clint Schroeder  
(schroeder.307@osu.edu) or Beth 
Scheckelhoff  
(scheckelhoff.11@osu.edu).

Corn in cover crop.

eFields Collaborating Farm 
OSU Extension 
Putnam County

This study was a randomized complete block 
design with four replications. Plots were 30 
feet wide and field length (1115 feet). Each 
treatment received 50 lbs of 28% UAN at 
planting, but the sidedress rates of nitrogen 
were varied. The sidedress rates were: 0 
additional lbs of N/ac, 50 additional lbs of N/ac, 
100 additional lbs of N/ac, 150 additional lbs of 
N/ac, and 200 additional lbs of N/ac.

Planting Date 5/13/2022

Harvest Date 10/22/2022

Variety Stine 9728E-20

Population 34,000 sds/ac

Acres 16

Treatments 5

Reps 4

Treatment Width 30 ft.

Tillage No-Till

Management Fertilizer, Herbicide

Previous Crop Wheat

Row Spacing 30 in.

Soil Type Hoytville Silty Clay 
Loam, 100%

Determine the effect cover crop 
residue has on nitrogen need in corn.

RESULTS

WEATHER INFORMATION

• The 100 and 150 pound rates of nitrogen were 
significantly different from the 50 pound rate. 

• The 200 and 250 pound rates were significantly 
different from the 100 and 150 pound rates. 

• There was not a significant difference between the 
200 and 250 pound rates.
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Nitrogen Rate with Cover Crops

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.85 6.36 2.18 3.75 3.58 2.64 20.36
Cumulative 
GDDs 172 678 1348 2101 2786 3302 3302
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
Pre-sidedress nitrate tests (PSNT) were pulled prior 
to sidedress and were found to be 18 parts per million 
(ppm). This field experienced intense heat and dryness 
in late June but ample rainfall in July and August. End of 
season corn stalk nitrate tests (CSNT) were evaluated 
to see how much nitrate-nitrogen was left at the end of 
the season. The CSNTs associated with the lower two 
treatment rates indicated that nitrogen could have been 
yield limiting at those rates (<250 ppm nitrate-N).  

Including alfalfa in the rotation can help break 
up pest cycles normally associated with 
shorter rotations. Mature alfalfa can provide 
up to one half of the nitrogen needed for the 
next corn crop.

For inquiries about this project, contact 
Eric Richer (richer.5@osu.edu).

Placement of nitrogen below the soil surface.

eFields Collaborating Farm 
OSU Extension 

Fulton County

This study was a randomized complete block 
design and replicated four times. Alfalfa was 
chemically terminated prior to planting. Four 
nitrogen rates were evaluated: 80 lbs N/
ac (no sidedress check), 120 lbs N/ac, 180 
lbs N/ac (farmer rate), and 240 lbs N/ac. All 
treatments received 80 lbs N/ac at planting 
and the remainder of the total nitrogen 
rate was added at sidedress during growth 
state V5. The nitrogen source used was 
28% UAN, and it was placed below the soil 
surface with a knife. All other field operations 
were consistent across all treatments. 

Planting Date 5/14/2022

Harvest Date 11/24/2022

Variety Pioneer 0843AM

Population 34,000 sds/ac

Acres 11

Treatments 4

Reps 4

Treatment Width 30 ft.

Tillage No-Till

Management Fertilizer, Herbicide

Previous Crop Alfalfa

Row Spacing 30 in.

Soil Type Nappanee Loam, 72%
Hoytville Clay  
Loam, 22%
Mermill Loam, 4%

Evaluate the effect of corn nitrogen 
rate on yield and profit when planted 
after mature alfalfa.

RESULTS

WEATHER INFORMATION

• The results of this study showed that there 
were no statistically significant yield differences 
between the 120-240 lbs N/ac rates. However, 
the check treatment did yield significantly less 
than the other three rates.

• An economic analysis based on $6.00/bu corn 
and $1.00 per lb N, showed that the 120 lb N/ac 
rate had the highest return on investment of $984/
acre.
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Nitrogen Rate with Cover Crops

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.33 4.15 3.73 4.50 5.78 1.34 20.83
Cumulative 
GDDs 115 540 1146 1848 2508 2965 2965

Treatments
(lbs N/ac)

CSNT 
(ppm)

Moisture
(%)

NUE  
(lbs N/ac)

Yield
(bu/ac)

Return over N
($/ac)

80 103 15.6 0.46 172 b 952

120 140 15.7 0.65 184 a 984

180 433 15.7 0.97 186 a 937

240 848 15.6 1.28 188 a 885

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 6
CV: 2.6%
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
This field experienced intense heat and dryness in 
late June but ample rainfall in July and August. End of 
season corn stalk nitrate tests (CSNT) were evaluated 
to see how much nitrate-nitrogen was left at the end of 
the season. The CSNTs indicated that all nitrogen rates 
could have been yield limiting (<250 ppm nitrate-N). No 
other yield limiting observations were noted.

Wheat stand evaluation should take place at 
or just before Feeke’s stage 5 to determine if 
there are at least 25 plants per foot of row.  

For inquiries about this project, contact 
Eric Richer (richer.5@osu.edu).

Nitrogen treatment application at sidedress during growth stage.

eFields Collaborating Farm 
OSU Extension 

Fulton County

This study was a randomized complete block 
design and replicated four times. This corn 
nitrogen rate trial followed a failed wheat crop. 
All treatments received 80 lbs N/ac at planting 
and the remainder of the total nitrogen rate 
was added at sidedress during growth state 
V5. The nitrogen source used was 28% UAN, 
and it was placed below the soil surface with a 
knife. All other field operations were consistent 
across all treatments. Yield data was collected 
using the Ag Leader Integra yield monitor and 
by harvested the center 20 feet of the nitrogen 
rate swath.

Planting Date 5/18/2022

Harvest Date 11/24/2022

Variety Pioneer 0843AM

Population 34,000 sds/ac

Acres 9

Treatments 4

Reps 4

Treatment Width 30 ft.

Tillage No-Till

Management Fertilizer, Herbicide, 
Insecticide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Tedrow Loamy Fine 
Sand, 30%
Ottokee Fine Sand, 24%
Gilford Fine Sandy 
Loam, 17%

Evaluate the effect of corn nitrogen 
rate on yield and profit when planted 
after failed wheat.

RESULTS

WEATHER INFORMATION

• The results of this study showed that there 
were clear statistical yield differences among all 
nitrogen rates.

• Based on CSNT results, the corn crop used all 
of the nitrogen it was provided. Perhaps nitrogen 
yield was limiting. 

• An economic analysis based on $6.00/bu corn 
and $1.00 per lb N, showed that the 240 lbs N/
ac rate had the highest return on investment of 
$1,008/acre.
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Nitrogen Rate with Cover Crops

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.38 4.52 3.27 3.36 4.66 1.73 18.92
Cumulative 
GDDs 135 593 1220 1926 2577 3040 3040

Treatments
(lbs N/ac)

CSNT 
(ppm)

Moisture
(%)

NUE  
(lbs N/ac)

Yield
(bu/ac)

Return over N 
($/ac)

80 93 16.7 0.57 140 d 762

120 83 16.8 0.68 177 c 943

180 230 17.2 0.92 196 b 995

240 225 17.1 1.15 208 a 1,008

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 7
CV: 3.0%
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Aerial view of the study design midseason.

eFields Collaborating Farm 
OSU Extension 

Wood County

We used a randomized complete block 
design using 3 treatments and 4 replications. 
We applied 90 units of Nitrogen at planting 
then came back and sidedressed 2 of the 
treatments to have a total of 175 and 250 
units of nitrogen. Dry pack cattle manure was 
applied as a blanket coverage in the fall. The 
Manure nutrient analysis was a 14-12-12 and 
was applied at 8 ton per acre.
  
  
  

Planting Date 5/24/2022

Harvest Date 11/2/2022

Variety Stewart 01DD220

Population 35,000 sds/ac

Acres 18

Treatments 3

Reps 4

Treatment Width 60 ft.

Tillage Vertical

Management Fertilizer, Herbicide

Previous Crop Wheat

Row Spacing 30 in.

Soil Type Hoytville Clay 
Loam, 100%

Determine what nitrogen credits we 
gain from using red clover as a cover 
crop along with a fall application of dry 
pack cattle manure.

WEATHER INFORMATION
Harvest DatePlanting Date
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Nitrogen Rate with Cover Crops 

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.52 3.38 3.21 4.48 4.48 1.00 18.07
Cumulative 
GDDs 148 639 1306 2072 2805 3322 3322

Treatments
(lbs N/ac)

Moisture
(%)

Yield
(bu/ac)

Return over N
($/ac)

90 16.8 119 c 638

173 18.2 201 b 1,059

253 20.0 233 a 1,183

Treatment Means with the same letter are not significantly different 
according to Fisher’s Protected Least Significant Differences (LSD) test 
at alpha = 0.1.

LSD: 8
CV: 3.3%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
Scouting the plot late season we noticed that the 
ear placement, ear size and kernel depth were more 
consistent on the higher rates of N through the field. The 
90 units of nitrogen treatments had more zipper ears 
and did not pollinate well. 

A Yetter closing wheel is used on the back of 
the knife on an applicator to help close the 
trench to reduce the loss of nitrogen.

For inquiries about this project, contact 
Nick Eckel (eckel.21@osu.edu).

RESULTS

• There were no statistical differences between the 
plots.

• From these results, the contribution of the red 
clover and dry pack manure may have contributed 
an additional 30 units of nitrogen in the 90 and 175 
treatments.
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Each treatment was 10 feet wide.

NW Ag Research Station
OARDC 

Hancock County

The study consisted of four treatments applying 
180 lbs N from urea-ammonium nitrate as 
single applications at different growth stages 
and split applications with different nitrogen 
rates. 1) single application two days after 
planting 2) single application at growth stage 
(GS) 4 3) 30 lbs two days after planting followed 
by 150 lbs at GS 4 and 4) 150 lbs two days 
after planting followed by 30 pounds at GS 4. All 
nitrogen applications were soil injected between 
the rows. Treatments were applied to 10 feet 
wide and 74 feet long plots. Plots consisted of 
four rows. The center 2 rows were harvested 
for grain yield. The experimental design was a 
completely randomized block. 

Planting Date 5/31/2022

Harvest Date 11/7/2022

Variety Pioneer 0306Q

Population 34,000 sds/ac

Acres 1

Treatments 3

Reps 4

Treatment Width 10 ft.

Tillage Conventional 

Management Fertilizer, Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Hoytville Silty Clay 
Loam, 99%
Hoytville clay Loam, 1%

Observe the effects of different N 
combinations in a split N application 
program on yield. 

WEATHER INFORMATION
Harvest DatePlanting Date
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Nitrogen Timing

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.50 3.74 3.54 4.05 5.27 3.03 21.13
Cumulative 
GDDs 137 600 1229 1930 2588 3064 3064

Treatments
(lbs N/ac)

Avg. Emergence
(plants/ac)

Moisture
(%)

Yield
(bu/ac)

180 at planting 27,625 14.9 176 a

180 at sidedress 28,375 17.1 177 a

30/150 split 30,500 16.7 182 a

100/80 split 27,750 16.1 179 a

Treatment Means with the same letter are not significantly different according to Fisher’s Protected Least 
Significant Differences (LSD) test at alpha = 0.1.

LSD: 11
CV: 4.7%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
Yields were similar among the four treatments. Even 
though emergence and stand establishment were 
reduced and slowed because of the cool and wet 
conditions after planting, the lack of a yield advantage 
to split application would imply minimal N loss during 
that period. After the early growth period, most of the 
growing season was dry and not conducive to N loss. 
There was a significant trend that the larger amount of N 
at planting resulted in drier grain at harvest. Populations 
were statistically the same. 

For inquiries about this project, contact 
Ed Lentz (lentz.38@osu.edu).

RESULTS

• Application time was not a factor at this site this 
year. Yields were not reduced by delaying the first 
N application to GS V4. 

• For this study, there was no advantage to having 
N available early -- possibly because the at 
planting N was applied between the rows rather 
than in a 2 x 2 band. 

• The poor growing conditions early in the season 
may have prevented the young seedlings from 
reaching the N band until later growth stages. 
However, yield was not affected if this was the 
case. 

• Previous studies have shown that split and 
delayed applications often have larger yields than 
applying the total N at planting.
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Stand count collection.

eFields Collaborating Farm 
OSU Extension 

Madison County

The maximum return to nitrogen (MRTN) tool was 
used to determine the economic optimum N rate for 
this field in 2022. The MRTN analysis was run prior 
to planting and estimated the economic optimum N 
rate at 175 lbs N per ac. The 175 lbs N/ac value was 
then used to establish the N rates for the treatments 
other than the 0 lbs N/ac. One treatment included 
applying all the N at planting (170/0) with another 
applying all the N at sidedress (175-0). The other 3 
treatments included splitting the N applied between 
planting and sidedress; 30-145, 50-125 and 87.5-
87.5. UAN 28% with stabilizer was sidedressed on 
6/17/2022. Stand counts and vegetative stage were 
collected after side-dress the V5/V6 growth stage. A 
calibrated yield monitor was used to collect yield and 
grain moisture per strip.

Planting Date 5/31/2022

Harvest Date 11/7/2022

Variety Brevant 07H01AM

Population Variable 

Acres 51

Treatments 6

Reps 6

Treatment Width 40 ft.

Tillage Vertical

Management Fertilizer, Fungicide, 
Herbicide, Insecticide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Kokomo Silty Clay 
Loam, 32%
Westland Silty Clay 
Loam, 25%
Crosby-Lewisburg Silt 
Loams, 22%

Understand the impact of N timing on 
corn yield.

WEATHER INFORMATION
Harvest DatePlanting Date
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Nitrogen Timing

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.45 5.78 2.83 5.12 3.98 2.21 21.37
Cumulative 
GDDs 147 600 1216 1931 2582 3055 3055

Treatments
Planter 
2x2x2 

(lbs N/ac)

Side-dress 
(lbs N/ac)

Avg.  
Emergence
(plants/ac)

Growth
V-stage

Moisture
(%)

Yield
(bu/ac)

No N Applied 0 0 33,520 5.8 15.4 91 d 

Sidedress - Full 
Rate 0 175 33,852 5.8 15.4 220 c

Split 30 145 33,977 6.0 15.4 224 bc

Split 50 125 34,433 6.0 15.4 227 ab

Split 88 88 34,143 6.0 15.4 231 a

Planter Only - 
Full Rate 175 0 33,479 6.0 15.4 222 bc

Treatment Means with the same letter are not significantly different according to Fisher’s Protected Least Significant 
Differences (LSD) test at alpha = 0.1.

LSD: 5
CV: 2.0%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
Largest visual differences and lodged treatments were 
the zero N treatments. Lodging did not affect harvest 
operations. Good and routine rain occurred in this field 
over the growing season. The corn emerged uniformly 
across the study site. By V3, the 0 lbs N/ac and the 
sidedress full-rate treatments showed an off-green color 
indicating N deficiency. The slight off-green color persisted 
for the 0 lbs N/ac through the R stages. For the sidedress 
full-rate, the light green occurred from V3 to V8 before the 
corn plants started to green up. As in past years with N 
timing studies, differences in plant height and growth stage 
existed with the 0 lbs/ac and sidedress full-rate being at 
least 1/2 growth stage behind the other treatments. Mid-
season scouting noted no plant stress (other than the 0 
lbs N treatment) along with good soil moisture over the 
growing season provided insight into well above average 
yield for this field. 

J&M’s 5000 Series NitroGro Nitrogen Applicators 
provide an option to apply N accurately during 
side-dress. Features of the toolbar includes a 
flexing main frame and hydraulic down force to 
maintain the target placement depth even as soil 
conditions varies. The VRT capabilities allows 
for simple N or liquid fertilizer studies to be 
conducted on-farm.

For inquiries about this project, contact 
John Fulton (fulton.20@osu.edu).

RESULTS

• 

• $0.68 per lb N was the 2022 cost used for economics.  
As expected, N is required for growing corn profitably (0 
lbs N/ac = 90.9 bu/ac)  

• Split application of N in corn was the most profitable in 
corn for this field in 2022 since applying full-rate of N at 
planting or side-dress limited maximum economic return. 

• Significant yield differences existed. Maximum yield 
occurred for the 50-125 (227 bu/ac) and 87.5-87.5 (231 
bu/ac) treatments.  These two treatments were not 
significantly different from each other.  

• The vegetative stage for the zero and full rate 
treatments were slightly less plus more variable than 
other treatments.  

• Grain moisture was consistent across treatments at the 
time of harvest.
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Growing conditions were hot and dry when the N and Utrisha were 
applied on 7/11/2022.

NW Ag Research Station
OARDC 

Hancock County

Pioneer 0306Q was planted at 30-inch row 
spacing. Utrisha N was applied as a broadcast 
over the plants in the morning and well water 
was the carrier. Nitrogen was injected between 
the rows as urea-ammonium nitrate. Fertilizer 
and Utrisha N were applied at growth stage 
(GS) V6. Treatments were applied to 10 feet 
wide and 74 feet long plots. Plots consisted of 
four rows. The center 2 rows were harvested 
for grain yield. The experimental design was 
a completely randomized block replicated four 
times. Analysis was simple ANOVA.

Planting Date 5/31/2022

Harvest Date 11/8/2022

Variety Pioneer 0306Q

Population 34,000 sds/ac

Acres 1

Treatments 3

Reps 4

Treatment Width 10 ft.

Tillage Conventional 

Management Fertilizer, Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Hoytville Clay Loam, 
100%

Observe the effects of Utrisha N on 
corn yields.

WEATHER INFORMATION
Harvest DatePlanting Date
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Nitrogen Utrisha

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.50 3.74 3.54 4.05 5.27 3.03 21.13
Cumulative 
GDDs 137 600 1229 1930 2588 3064 3064

SUMMARY

OBSERVATIONS
Yields significantly increased with each larger rate 
of N. There was no statistical difference between 
treatments receiving Utrisha N and only N at a given 
N rate. Growing conditions were hot and dry when the 
N and Utrisha were applied, which may have affected 
the survival of the N-fixing bacteria survival or its 
mechanism to fix N. However, the Utrisha product was 
applied in the morning when temperatures were cooler.

RESULTS

• There was no yield benefit to the addition of 
Utrisha N in this study. 

• However, dry weather conditions may have 
affected the effectiveness of the product. 

PROJECT CONTACT
For inquiries about this project, contact 
Ed Lentz (lentz.38@osu.edu).

Treatments
(lbs N/ac)

Moisture
(%)

Yield
(bu/ac)

0 12.1 53 d

0 plus Utrisha 13.2 59 d

40 13.9 105 c

40 plus Utrisha 13.1 102 c

120 13.8 170 b

120 plus Utrisha 13.8 170 b

200 14.7 192 a

200 plus Utrisha 14.4 189 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD:10
CV: 5.9%
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Treatments Moisture
(%)

Yield
(bu/ac)

Pivot, Vitalize Silver, Xyway 20.7 197 a

Vitalize Silver, Xyway 21.3 195 a

Check 21.1 197 a

Vitalize Silver 21.1 194 a

Vitalize Silver, Pivot Bio 20.9 194 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 19
CV: 6.4%

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments were applied in alternating strips to compare Xyway, 
Pivot Bio, and Vitalize Silver.

eFields Collaborating Farm 
OSU Extension 
Fayette County

This study utilized alternating strips of 5 
treatments and 3 replications comparing 
Xyway, Pivot Bio and Vitalize Silver with a 
check. Nitrogen rate was consistent across all 
treatments.  
  
  
  
  
  

Planting Date 4/29/2022

Harvest Date 9/26/2022

Variety Pioneer 1197

Population 34,000 sds/ac

Acres 40

Treatments 5

Reps 3

Treatment Width 90 ft.

Tillage Vertical

Management Fertilizer, Fungicide, 
Herbicide, Insecticide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Brookston Silty Clay 
Loam, 34%
Celia Silt Loam, 35%
Miamian Silt Loam, 20%

Compare three products in 
combination and separately to 
determine which may provide a yield 
benefit.

WEATHER INFORMATION
Harvest DatePlanting Date Field Op 1
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Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.91 9.55 3.41 5.81 2.46 1.71 26.85
Cumulative 
GDDs 163 640 1296 2066 2739 3233 3233

SUMMARY

PROJECT CONTACT

OBSERVATIONS
Disease ratings were taken at R1 and were 5% or less 
at that time; therefore, there was no statistical difference 
found in nitrogen content.

For inquiries about this project, contact 
Amanda Douridas  
(douridas.9@osu.edu).

RESULTS

• Despite having a 3 bu/ac spread between some 
treatments, due to high variability in the field as 
a result of uncontrollable factors, no statistical 
difference was seen between treatments. 

• There was no difference in tissue tests pulled for 
nitrogen at R1 across any of the treatments. 

Pivot Bio, Xyway, and Vitalize Silver
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

8120 Case IH combine during harvest.

eFields Collaborating Farm 
Beck’s Hybrids

Pickaway County

There have often been questions about 
spring vs. pneumatic vs. hydraulic downforce 
and the potential ROI on each system. To 
test this, hydraulic cylinders in a constant 
pressure were used to simulate springs set 
to standard settings that surveyed growers’ 
use in a light and a heavy application. The 
“optimal” active downforce was also used to 
see what the system could do to keep the seed 
at the perfect depth. Additionally, this planter 
was equipped with wing downforce to help 
distribute the weight and keep the planter level 
during operation. 

Planting Date 05/24/2022

Harvest Date 10/26/2022

Variety Beck’s 6414 V2P

Population 35,000 sds/ac

Acres 100

Treatments 5

Reps 4

Treatment Width 80 ft.

Tillage Vertical

Management Fertilizer, Herbicide, 
Insecticide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Loudon Silt Loam, 76% 
Westboro Schafer Silt 
Loams,  23%

Study the effect of different downforce 
settings on final yield.  

WEATHER INFORMATION
Harvest DatePlanting Date

0
10
20
30
40
50
60
70
80
90

100

0

1

2

3

M
A

X
. A

N
D

 M
IN

. T
E

M
P

E
R

AT
U

R
E

 (
°F

)
D

A
IL

Y
 P

R
E

C
IP

IT
AT

IO
N

 (I
N

)

Planter Hydraulic Downforce

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 2.90 5.65 2.60 4.44 5.47 2.96 24.02
Cumulative 
GDDs 184 670 1306 2074 2784 3291 3291

Treatments Moisture
(%)

Yield
(bu/ac)

150 DFD 19.0 236 a

250 DFD 19.0 233 a

400 DFD 18.9 229 a

Heavy Auto 19.1 235 a

Normal Auto 18.7 230 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 5
CV: 1.8%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
This field was planted in marginal conditions right before 
a rain this past year. The field then had flood damage 
in the waterways from corresponding rains. Planting for 
this location was also delayed due to wet conditions.  
Planting was completed 8 to 9 mph at a depth of 2.25 
inches. Throughout the growing season, the crop 
continued to get timely rains and had no crop stress 
and good weed control. Other than the lost stand from 
flooding, no yield limiting factors were observed.

Delta Downforce, a product of Precision Planting, is 
a hydraulic cylinder that replaces springs or air bags 
on your existing planter. I works in coordination 
with a sensor on the gauge wheels measuring back 
pressure with readings 10 times per second. This 
allows the row unit to maintain depth and the seed 
to have optimal conditions across all soil types as 
soil types change across a field. 

For inquiries about this project, contact 
Andrew Klopfenstein  
(klopfenstein.34@osu.edu).

RESULTS

• There was no significant difference in corn yield 
between treatments for this growing season.  

• No difference in the grain moisture at harvest 
between treatments. 
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Seeding rates varied throughout this field.

eFields Collaborating Farm 
OSU Extension 

Miami County

A randomized complete block (RCB) design 
was used for this corn study. The five seeding 
rate treatments included 28,000; 32,000; 
36,000; 40,000; and 44,000 seeds/ac planted 
in strips and replicated 4 times. A pivot irrigation 
exists in this field with the study site located 
under the irrigation. The as-planted map was 
used for verifying the actual seeding rate with 
stand counts collected across 3 transects for 
emergence estimates within each treatment. 
All other management practices were kept 
the same across the field. A John Deere 
S680 combine with a calibrated yield monitor 
was used at harvest. Statistical analysis was 
conducted using a confidence interval of 0.1.

Planting Date 4/29/2022

Harvest Date 9/28/2022

Variety Ebberts 6883

Population Variable

Acres 58

Treatments 5

Reps 4

Treatment Width 30 ft.

Tillage Conventional

Management Fertilizer, Fungicide, 
Herbicide, Insecticide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Eldean Loam, 83%
Warsaw Silt Loam, 12%
Eldean-Casco Gravelly 
Loams, 5%

Determine the economic optimum corn 
seeding rate for a field.

WEATHER INFORMATION
Harvest DatePlanting Date
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Seeding Rate 

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.12 3.77 4.09 6.07 2.04 2.79 21.88
Cumulative 
GDDs 169 639 1259 1989 2652 3128 3128

Treatments
(seeds/ac)

Avg. Emergence
(plants/ac)

Moisture
(%)

Yield 
(bu/ac)

Return Above 
Seed ($/ac.)

28,000 27,132 18.8 235 c 1,309

32,000 31,405 19.7 251 b 1,390

36,000 35,014 19.6 257 ab 1,412

40,000 38,706 19.8 258 a 1,404

44,000 42,191 19.8  256 ab 1,377

Treatment Means with the same letter are not significantly different according to 
Fisher’s Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 7
CV: 2.2%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
Timely rains plus irrigation provided excellent soil 
moisture over the growing season in this study. Stand 
counts coupled with early season scouting indicated 
excellent emergence across the study site regardless of 
treatment. The percent stand ranged between 96% and 
98% for all treatments. No snapped stalks or lodging 
was observed during harvest on 9/28/2022. However, 
the 40,000 treatment had slightly smaller stalk diameter.

 

For inquiries about this project, contact 
John Fulton (fulton.20@osu.edu).

RESULTS

• Significant yield differences existed with the 36,000, 
40,000, and 44,000 treatments generating the 
highest yield (≤ 256 bu/ac).

• As expected, the 28,000 treatment produced the 
lowest yield of 235 bu/ac.

• Grain moisture at harvest for the 28,000 seeds/
ac treatment was 1 point less than the other        
treatments.
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

John Deere S760 Combine at harvest.

eFields Collaborating Farm 
OSU Extension 

Tuscarawas County

Variable rate seeding prescriptions
have the potential to better match seeding rate 
to productivity zones in an effort to optimize 
profits. Arranged in a strip-trial format, this 
study was replicated three times.

Planting Date 5/9/2022

Harvest Date 10/8/2022

Variety Channel 210-79DG

Population Variable

Acres 10

Treatments 3

Reps 3

Treatment Width 30 ft.

Tillage No-Till

Management Fertilizer, Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Wheeling Silt 
Loam, 32%
Chili Loam, 22%
Chili Silt Loam, 18%

Determine the effect of plant population 
on final yield.

WEATHER INFORMATION
Harvest DatePlanting Date
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Seeding Rate

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.29 4.01 4.09 4.35 3.68 3.36 22.78
Cumulative 
GDDs 180 653 1257 2001 2677 3139 3139

Treatments
(Seeds/ac.)

Avg. Emergence
(plants/ac)

Moisture
(%)

Yield
(bu/ac)

Return Above 
Seed ($/ac.)

31,000 29,140 18.9 194 a 1,052

33,000 31,680 19.2 198 a 1,069

35,000 32,550 18.7 195 a 1,044

Treatment Means with the same letter are not significantly different according to 
Fisher’s Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 9
CV: 2.7%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
This field was planted timely, but a lack of moisture 
throughout the growing season, especially at pollination, 
negatively impacted yield. Disease pressure was 
minimal, there were no insect pest concerns, and weed 
control was excellent.

For inquiries about this project, contact 
Chris Zoller (zoller.1@osu.edu).

RESULTS

• This trial evaluated three seeding rates: 31,000, 
33,000, and 35,000 seeds per acre. No significant 
yield difference was observed.  

• This field suffered from a lack of moisture, especially 
during pollination, as evidenced by ear tips that were 
not filled completely.  

• There were no major disease or insect problems 
observed.
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Treatments
(Seeds/ac)

Avg. Emergence
(plants/ac)

Moisture
(%)

Yield
(bu/ac)

Return Above 
Seed ($/ac.)

36,000 35,000 19.6 257 a 1412

Rx 34,100 19.8 256 a 1412

Treatment Means with the same letter are not significantly different according to 
Fisher’s Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 2
CV: 8.9%STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Early season image of corn study just 
after side-dress.

eFields Collaborating Farm 
OSU Extension 

Miami County

A randomized complete block (RCB) design was 
used for this corn study. The two treatments included 
a fixed population of 36,000 seeds/ac (farmer typical 
population for this field) and an prescription (RX 
treatment. All treatments were planted in strips and 
replicated 4 times. A pivot exists in this field with 
the study site located under the irrigation. The RX 
included seeding rates ranging from 31,000 seeds/
ac up to 38,000 seeds/ac with an average estimated 
seeding rate of 34,300 seeds per acre for the field. 
The as-planted map was used for verifying the actual 
seeding rate with stand counts collected across 
3 transects for emergence estimates within each 
treatment. All other management practices were kept 
the same across the field. 

Planting Date 4/29/2022

Harvest Date 9/28/2022

Variety Ebberts 6883

Population Variable

Acres 120

Treatments 5

Reps 4

Treatment Width 20 ft.

Tillage Conventional

Management Fertilizer, Fungicide, 
Herbicide, Insecticide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Eldean Loam, 62%
Warsaw Silt Loam, 14%
Eldean-Casco Gravelly 
Loam, 13%

Understand the yield impact of 
varying corn seeding rates within Ohio 
considering in-field variability and 
cultural practices implemented.

WEATHER INFORMATION
Harvest DatePlanting Date

0
10
20
30
40
50
60
70
80
90

100

0

1

2

3

M
A

X
. A

N
D

 M
IN

. T
E

M
P

E
R

AT
U

R
E

 (
°F

)
D

A
IL

Y
 P

R
E

C
IP

IT
AT

IO
N

 (I
N

)

Seeding Rate RX

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.12 3.77 4.09 6.07 2.04 2.79 21.88
Cumulative 
GDDs 169 639 1259 1989 2652 3128 3128

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
The average Rx target population was 34,300 seeds/ac 
with the target fixed population equal to 36,000 seeds/ac. 
Therefore, the average seeding rate was 1700 seeds/ac. 
Visual differences between the two treatments could be 
seen within the strips in some regions up until about V6.   

       

As-planted Maps serve to verify what was 
completed within a field by a planter. These 
maps provide value by verifying what 
occurred in terms of planted population and 
other planter performance across fields. They 
can also help direct scouting once a crop 
emergences to evaluate plant stands and 
note possible issues.

For inquiries about this project, contact 
John Fulton (fulton.20@osu.edu).

RESULTS

• No significant yield differences existed between 
the two treatments. 

• Grain moisture at harvest were the same between 
the fixed and RX treatments.

• The RX treatment approach provided a seed 
savings of around 1700 seeds/ac versus the 
fixed-rate treatment.



Soybean Forages Tech OtherSmall
Grains

Water
Quality

126 | Ohio State Digital Ag Program 2022 eFields Report | 127

Corn

126 | Ohio State Digital Ag Program 2022 eFields Report | 127

Soybean Forages Tech OtherSmall
Grains

Water
QualityCorn

Treatments
(mph)

Stand Count 
(plants/ac)

Moisture
(%)

Yield
(bu/ac)

5 30,037 23.7 198 ab

7.5 29,803 23.7 201 a

10 30,689 23.8 196 b

12 29,857 23.9 193 b

Treatment Means with the same letter are not significantly different according to Fisher’s Protected Least 
Significant Differences (LSD) test at alpha = 0.1.

LSD: 5
CV: 1.9%

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE eFields Collaborating Farm 
OSU Extension 

Union County

Four planting speeds were randomized and
replicated four times across the field. A
constant population rate was used across all
plots. Data collection included stand counts
for emergence evaluation, yield, and harvest
moisture.

Planting Date 5/14/2022

Harvest Date 10/11/2022

Variety AgriGold 644-32

Population 34,000 sds/ac

Acres 44

Treatments 4

Reps 4

Treatment Width 40 ft.

Tillage No-Till

Management Fertilizer, Fungicide, 
Herbicide, Insecticide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Blount Silt Loam, 75%
Pewamo Silty Clay 
Loam, 25%

Evaluate the effect of planter speed on 
corn emergence and yield.

WEATHER INFORMATION
Harvest DatePlanting Date
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Speed Planting

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.22 5.06 2.60 1.63 1.11 1.83 13.45
Cumulative 
GDDs 154 620 1244 1966 2603 3055 3055

SUMMARY

PROJECT CONTACT

OBSERVATIONS
There was no difference among the treatments 
observed across this field. Moisture was adequate, and 
stands were as expected. 

For inquiries about this project, contact 
Wayne Dellinger (dellinger.6@osu.edu).

RESULTS

• A slight significant difference in yield was noticed 
across the treatments, but the consistency related to 
planting speed was not correlated.  

• This was a no-till field so reaching the higher 
treatment speeds was difficult under the conditions 
on the planting date.

The plots were planted with a John Deere 1775NT Exact Emerge 
planter.
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Corn was harvested on 11/7/2022.

NW Ag Research Station
OARDC 

Hancock County

Two treatments were applied, 180 lbs of 
nitrogen from urea-ammonium nitrate as a split 
application: 30 lbs N at planting followed by 
another 150 lbs N at GS V4. One treatment 
was 20 lbs of S from ammonium thiosulfate 
added to the planting application. UAN was 
adjusted with the ammonium thiosulfate so the 
total N rate was 30 at planting. Fertilizer was 
soil injected between the rows 2 days after 
planting. Treatments were applied to 10 ft wide 
and 74 ft long plots. Plots consisted of 4 rows. 
The center 2 rows were harvested for grain 
yield. Experimental design was a randomized 
block replicated four times. 

Planting Date 5/31/2022

Harvest Date 11/7/2022

Variety Pioneer 0306Q

Population 34,000 sds/ac

Acres 1

Treatments 3

Reps 4

Treatment Width 10 ft.

Tillage Conventional

Management Fertilizer, Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Hoytville Silty Clay 
Loam, 99%
Hoytville Clay Loam, 1%

Observe the effects of sulfur on yield in 
corn production.   

WEATHER INFORMATION
Harvest DatePlanting Date

0
10
20
30
40
50
60
70
80
90

100

0

1

2

3

M
A

X
. A

N
D

 M
IN

. T
E

M
P

E
R

AT
U

R
E

 (
°F

)
D

A
IL

Y
 P

R
E

C
IP

IT
AT

IO
N

 (I
N

)

Sulfur

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.50 3.74 3.54 4.05 5.27 3.03 21.13
Cumulative 
GDDs 137 600 1229 1930 2588 3064 3064

Treatments Moisture
(%)

Yield
(bu/ac)

Control 16.7 182 a

Sulfur 16.0 184 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 11
CV: 3.5%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
There was no yield benefit to adding sulfur. Cool and 
wet conditions early in the growing season may have 
delayed mineralization of soil sulfur, potentially causing 
a deficiency. However, since seeds were germinating 
and emerging slowly, little sulfur would have been 
needed. Additionally, the no sulfur treatment had 
significantly more plants at harvest than the sulfur 
treatment, which may have skewed the yield data to 
favor the no sulfur treatment.  

For inquiries about this project, contact 
Ed Lentz (lentz. 38@osu.edu).

RESULTS

• There was no yield advantage of adding sulfur to 
the fertilizer. This is consistent with other studies 
that have been completed in Ohio.

• Soils with low OM or coarse texture are prone to 
sulfur deficiencies, and the soil at this site was 
neither. OM was near 4% and the texture was 
medium to fine, similar to most of the soils in the 
area.
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Sulfur application at sidedress.

eFields Collaborating Farm 
OSU Extension 

Darke County

The experimental design is a randomized 
complete block design. In this study, there 
are two treatments and four replications. The 
plots are field length and had a width of 40ft.  
The treatments were 5 gals/acre of Thio-sul at 
planting as a control and 5 gal/acre of Thio-sul 
at planting and 5 gals/acre at sidedress.

Planting Date 5/13/2022

Harvest Date 10/22/2022

Variety Pioneer 0806

Population 34,000 sds/ac

Acres 30

Treatments 2

Reps 4

Treatment Width 30 ft.

Tillage Minimum

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Crosby Silt Loam, 62% 
Pyrmont Silt 
Loam, 17% 
Brookston Silty Clay 
Loam, 13%

Compare yield differences in sulfur 
application timings.

WEATHER INFORMATION
Harvest DatePlanting Date
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Sulfur Application Timing

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.01 8.28 3.5 4.63 0.81 1.75 21.98
Cumulative 
GDDs 162 644 1281 2020 2691 3188 3188

Treatments Moisture
(%)

Yield
(bu/ac)

Control 17.3 183 a

Sulfur Sidedress 17.4 180 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 13
CV: 3.2%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
Spring weather and field conditions were very wet. 
However, there was a flash drought in the area just 
after sidedress application with low amounts of rain 
there after. The yields in this study reflect that weather 
pattern. There was low disease pressure, but northern 
corn leaf blight and gray leaf spot were present. 

Thio-Sul  is a 12-0-0-26 solution from Crop 
Vitality. This product can be mixed with UAN 
for at plant and sidedress  applications, 
as well as used in irrigation systems, 
broadcasting, and banding.  

For inquiries about this project, contact 
Taylor Dill (dill.138@osu.edu).

RESULTS

• This study does not show a significant difference 
between treatments. This reveals that a sidedress 
application of sulfur in combination with an 
at plant application may not be necessary for 
attaining the desired yield. 

• Furthermore, on average though it was not 
statistically different, and the control yield average 
is higher than the sulfur sidedress treatment.
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Corn experiencing heat stress. 

eFields Collaborating Farm 
OSU Extension 

Sandusky County

This study was a randomized complete block 
design with 3 treatments. The three treatments 
were no sulfur, 20 pounds of sulfur, and 30 
pounds of sulfur. The product was a blend of 
elemental and sulfate sulfur which release 
at different times during the growing season. 
The trial was in a section of the field that only 
contained clay loam soils.  

Planting Date 5/11/2022

Harvest Date 10/20/2022

Variety Pioneer 0720C

Population 33,000 sds/ac

Acres 40

Treatments 3

Reps 4

Treatment Width 15 ft.

Tillage Strip-Till

Management Fertilizer, Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Cardington Silt  
Loam, 37%
Condit Bennington Silt 
Loams, 26%
Lykens Silt loam, 23%

Asses the affects of sulfur application 
at planting on corn yield on clay loam 
soil.  

WEATHER INFORMATION
Harvest DatePlanting Date
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Sulfur-Corn on Clay/Loam

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 0.99 3.16 2.48 3.72 3.85 1.19 15.39
Cumulative 
GDDs 108 556 1218 1983 2706 3208 3208

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
Sulfur application lowered foliar disease severity at 
three fourths black layer by 5%. The plots that received 
sulfur were visually a darker green than the untreated 
control, but there were no visual differences between 
sulfur applications.

Planter 2x2 low disturbance coulter for placing 
fertilizer while planting. This allows for precise 
application of fertilizer near the corn row. 

For inquiries about this project, contact 
Jason Hartschuh 
(hartschuh.11@osu.edu), Osler Ortez 
(ortez.5@osu.edu), or Allen Gahler 
(gahler.2@osu.edu).

RESULTS

• On clay loam soils, sulfur application did not have a 
significant effect on yield. 

• The sulfur did show a positive yield trend but only by 
one or two bushels which is not enough to cover the 
additional cost of sulfur fertilization.  

Treatments
(lbs sulfur)

Moisture
(%)

Yield
(bu/ac)

0 21.8 183

20 21.3 185

30 21.0 184

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 13
CV: 5.2%
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Corn planting in sandy soil.

eFields Collaborating Farm 
OSU Extension 

Sandusky County

This study was a randomized complete block 
design with 4 replications and 3 treatments. 
The sulfur product used in this trial contained 
both fast and slow release sulfur. The sulfur 
was applied at planting using a 2x2 application 
on the planter. The three treatments were no 
sulfur, 20 pounds of sulfur and 30 pounds of 
sulfur.

Planting Date 5/10/2022

Harvest Date 10/17/2022

Variety Pioneer 0720C

Population 33,000 sds/ac

Acres 25

Treatments 3

Reps 4

Treatment Width 15 ft.

Tillage Strip-Till

Management Fertilizer, Herbicide

Previous Crop Soybeans

Row Spacing 30 in.

Soil Type Kibbie Fine Sandy 
Loam, 43%
Colwood Fine Sandy 
Loam, 29%
Bixler Loamy Fine Sand, 
11%

Assess the effect of sulfur on corn yield 
when grown on a sandy soil.

WEATHER INFORMATION
Harvest DatePlanting Date
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Sulfur-Corn on Sand

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 0.99 3.16 2.48 3.72 3.85 1.19 15.39
Cumulative 
GDDs 108 556 1218 1983 2706 3208 3208

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
Sulfur treatments had a darker green color and less 
foliar diseases than the untreated control. Foliar disease 
was about 5% less severe in the sulfur treatments but 
was still less than 15% disease severity in the untreated 
control.

Whole plant nutrient analysis was utilized to 
determine the nutrient content and amino acid 
profile of the plant at 3/4 black layer. 

For inquiries about this project, contact 
Jason Hartschuh 
(hartschuh.11@osu.edu), Osler Ortez 
(ortez.5@osu.edu), or Allen Gahler 
(gahler.2@osu.edu).

RESULTS

• The sulfur treatment increased corn yield. 

• The 20 pound sulfur treatment significantly 
increased yield by 11 bushels over the untreated 
control. 

• The higher sulfur treatment of 30 pounds only 
had a 5 bushel yield increase which was not 
significant. 

• This positive trend shows a benefit to sulfur but 
not consistently. The sulfur benefit on this sand 
field was much greater than the same corn variety 
on a clay loam just a couple miles away. 

Treatments
(lbs sulfur)

Moisture
(%)

Yield
(bu/ac)

0 19.8 233 a

20 19.5 244 b

30 19.9 238 ab

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 7
CV: 2.2%
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Soybean

2022 Ohio Soybean Performance Tests
The purpose of the Ohio Soybean Performance Trials is to 
evaluate soybean varieties for yield and other agronomic 
characteristics. This evaluation gives soybean producers 
comparative information for selecting the best varieties for 
their unique production systems. For more information visit: 
go.osu.edu/OhioSoybean.

Agronomic Crops Team - Soybean Research
The Agronomic Crops Team performs interesting research 
studies on a yearly basis. Resources, fact sheets, 
and articles on soybean research can be found here 
on the Agronomic Crops Team website: go.osu.edu/
CropsTeamSoybean.

The Ohio State Digital Ag Program
The Ohio State Digital Ag Program conducts studies 
related to all aspects of the soybean production cycle. 
Research related to soybean planting, inputs, and 
harvesting technology can be found on the Digital Ag 
website: digitalag.osu.edu.

25 soybean studies1,098 acres

For 2022, eFields soybean research was focused on improving the production and 
profitability of soybeans in the greater Ohio area. Some exciting and innovating 
projects were executed this year, with 25 studies being conducted across the state. 
2022 soybean research presented in eFields covers precision seeding, fungicide, and 
fertilizer management. Below are highlights of the 2022 eFields soybean research.

Growth Stages - Soybeans
For all soybean studies in this eFields report, we define soybean growth stages as the following:

VE - Emergence - Cotyledons appear above the soil surface and provide nutrients for 7 to 10 days.

VC - Cotyledons have fully expanded and unifoliate leaves have unfolded.

V1 - First Trifoliate: Second true node, first node at which a trifoliate leaf is produced. Nodules visible.

V2 - Two fully developed trifoliates unfolded. The plant is roughly 8 in. tall. Nodules are actively fixing nitrogen. Cotyledons 
have fallen off plant.

V3 - V4 - A dramatic increase in the number of nodules visible on roots takes place by these stages.

V5 - VN - Lateral roots extend 15 in. away from main stem and grow to the center of 30 in. rows. Branches begin 
developing on the lowest nodes. Total number of nodes the plant may produce is set at V5.

R1 - Beginning Bloom - one flower is open at any node on the main stem.

R2 - Full Bloom - An open flower at one of the two uppermost nodes of the main stem with a fully developed leaf.

R3 - Beginning Pod - Pods are 3/16 in. long at one of the four uppermost nodes on the main stem.

R4 - Full Pod - Pod is 3/4 in. long at one of the four uppermost nodes on the main stem. This the most critical period for 
seed yield.

R5 - Beginning Seed - Seed in one of the four uppermost nodes with fully developed leaves is 1/8 in. long.

R6 - Full Seed - Pod containing a green seed filling the pod cavity is present at one of the top four nodes.

R7 - Beginning Maturity - One normal pod on the main stem has reached its mature pod color.

R8 - Full Maturity - Ninety-five percent of the pods on the plant have reached their mature color. Approximately 5 to 10 
days of good drying weather is needed to bring crop to less than 15% moisture.

For more soybean research from Ohio State University Extension, explore the following 
resources:

Ohio State Soybean Research

Image Source: University of Illinois Agronomy Guide, 1999.
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Return Above
($/ac)

Excavator 11.7 49 a 667

Control 11.7 50 a 695

Treatment Means with the same letter are not significantly different according 
to Fisher’s Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 4
CV: 3.8%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
When comparing the preplant soil tests and the in 
season soil tests for both treatments, no definitive 
conclusions can be determined on the effectiveness of 
the product organic matter, phosphorus, and potassium. 

 

Use this QR code to learn more 
about the trial. For inquiries about this project, contact 

Rob Leeds (leeds.2@osu.edu) or Jacci 
Smith (smith.11005@osu.edu).

Drones are an amazing scouting tool to look for overall health of the 
field.

eFields Collaborating Farm 
OSU Extension 

Delaware County

This study was designed as a randomized 
block study. Each plot was 90 feet wide and 
encompassed the full length of the field. 
Treatments consisted of a residue breakdown 
product called Excavator, used at a rate of 
12.8 fluid ounces per acre, and a control where 
no residue breakdown product was used. A 
calibrated yield monitor was used to collect 
data. 

Planting Date 5/13/2022

Harvest Date 10/16/2022

Variety Golden Harvest 3132 

Population 160,000 sds/ac

Acres 92

Treatments 2

Reps 3

Treatment Width 90 ft.

Tillage Minimum

Management Herbicide, Insecticide

Previous Crop Corn

Row Spacing 20 in.

Soil Type Blount Silt Loam, 71%
Pewamo, 29%

Evaluate a residue breakdown product, 
Excavator, on the effectiveness of yield 
and economics. 

RESULTS

WEATHER INFORMATION

• In this year’s growing conditions a significant 
difference in yield was not found.  

• Further research could study the effectiveness of 
this product on a multi-year basis. 

Harvest DatePlanting Date
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Excavator Trial

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 2.89 4.38 2.51 6.14 1.49 3.98 21.39
Cumulative 
GDDs 158 629 1244 1966 2595 3031 3031
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Control 11.0 63 b

Foliar Sulfur 10.8 65 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 1
CV: 1.7%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
This season was very dry throughout the summer in 
the southern most part of Darke county. There was no 
disease pressure and low insect pressure. The field was 
uniform but growth was at a stand still for the end of 
spring and beginning of summer. 

For inquiries about this project, contact 
Taylor Dill (dill.138@osu.edu).

The field was uniform throughout the growing season but had slow 
growth in the spring due to lack of moisture.

eFields Collaborating Farm 
OSU Extension 

Darke County

The study design is a randomized complete 
block design. There were two treatments, a 
no sulfur control and a sulfur application at 
R3 with 5 replications. The sulfur application 
occurred with a burndown application. The 
product was Tactical Sulfur at 1 quart per acre. 
The plots are field length and 90 feet wide. 
Each plot was harvested with two 30 foot 
strips. 

Planting Date 5/15/2022

Harvest Date 9/30/2022

Variety Beck’s 3030E3

Population 170,000 sds/ac

Acres 30

Treatments 2

Reps 5

Treatment Width 30 ft.

Tillage No-Till

Management Fertilizer, Herbicide

Previous Crop Corn

Row Spacing 15 in.

Soil Type Crosby Silt Loam, 69%
Brookston Silty Clay 
Loam, 38%
Miamian Silt Loam, 15%

Evaluate the effect of foliar feeding 
sulfur on soybeans at R3.

RESULTS

WEATHER INFORMATION

• There was a significant difference between the 
foliar sulfur treatment and the no sulfur control, 
with only a 2 bu/ac yield difference. 

• Though the statistics show a significant 
difference, another year of study should be done 
for verification.
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Foliar Sulfur

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.01 6.10 2.87 3.79 2.77 2.05 20.59
Cumulative 
GDDs 155 627 1255 1979 2618 3088 3088
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Control 9.9 66 a

1 Fungicide and 
Insecticide Application 10.2 67 a

2 Fungicide and 
Insecticide Applications 10.4 69 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 5
CV: 4.3%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
There was no disease or insect pressure at the time 
of the first R3 application. Septoria brown spot was 
present and there was no severity difference between 
treatments. Leaf samples were pulled from each 
treatment to evaluate the insect defoliation effects 
on each treatment. Light insect damage was present 
in all areas of the field but no defoliation percentage 
differences were observed between replications. This 
study is a great reminder of how important scouting can 
be to determine fungicide efficacy and profitability. While 
we can’t prove 2 applications are better, we know the 
disease timing plays a critical role in seeing results. 

For inquiries about this project, contact 
James Morris (morris.1677@osu.edu).

There was no disease or insect pressure at the time of the first R3 
application.

eFields Collaborating Farm 
OSU Extension 
Brown County

The plot was organized as a randomized 
complete block design with 3 treatments and 
3 replications. The 3 treatments included: 
a control of no fungicide, one fungicide 
application at R3, and the final treatment 
received an application of fungicide with 
an additional application 10 days later (per 
chemical’s label). The treatment width was 
set to the width of the spray booms at 80 feet 
wide. A combine with a calibrated yield monitor 
and 35 ft header was used to harvest the 
center 70 ft of the plot. Therefore, each side of 
the plot had a 5 ft buffer. 

Planting Date 5/20/2022

Harvest Date 10/10/2022

Variety Seed Consultants 7372E
Population 160,000 sds/ac

Acres 18
Treatments 3

Reps 3

Treatment Width 90 ft.

Tillage No-Till

Management Fertilizer, Fungicide, 
Herbicide, Insecticide 

Previous Crop Soybeans

Row Spacing 15 in.

Soil Type Jonesboro-Rossmoyne 
Silt Loams, 44%
Westboro-Schaffer Silt 
Loams, 37%
Rossmoyne Silt 
Loam, 9%

Evaluate potential soybean yield 
impacts from fungicide and insecticide 
treatments.   
  

RESULTS

WEATHER INFORMATION

• We had different results compared to our first 
year. While no statistically significant results were 
found, the 2 fungicide applications treatment out 
yielded the no application and 1 application by 
just over 2 bushels/acre.

• The Zolera FX only cost close to $10/acre to 
apply and therefore a very small yield increase 
could result in a positive return above the 
fungicide cost with a local October soybean price 
of $12.77/bushel.

• This year, the 2 fungicide applications treatment 
saw a $18.3/acre greater return than the no 
fungicide application treatment and a $23.2/acre 
greater return than the 1 application. 
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Fungicide 

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 4.01 5.88 7.45 3.82 7.28 1.76 30.2
Cumulative 
GDDs 197 706 1351 2137 2849 3355 3355
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Control 12.4 69 a

1 Fungicide Application 
at R3 12.2 72 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 4
CV: 3.6%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
Insignificant levels of Septoria brown spot were equally 
present in all treatments. No other disease or insect 
pressure was observed at the time of the R3 application 
or throughout the rest of the growing season. Small, 
isolated areas of sudden death syndrome and 
Sclerotinia white mold were found. Both of these 
diseases would not have been controlled by our 
selected fungicide application. 

For inquiries about this project, contact 
James Morris (morris.1677@osu.edu).

Harvest was done with a John Deere  9770 STS combine in good 
conditions.

eFields Collaborating Farm 
OSU Extension 
Brown County

This plot was designed as a randomized 
complete block design with 2 treatments and 4 
replications. The treatments included a control 
of no fungicide application and one fungicide 
application at R3. The width of the plot was set 
to the width of the spray booms at 100 ft wide. 
Each plot was at least 400 ft long. A combine 
with a header width of 35 ft and a calibrated 
yield monitor was used to harvest the center 
70 ft of each treatment. A calibrated weigh 
wagon was also used to collect yield data. 

Planting Date 5/24/2022

Harvest Date 10/7/2022

Variety Pioneer 38T76E

Population 140,000 sds/ac

Acres 25

Treatments 2

Reps 4

Treatment Width 100 ft.

Tillage No-Till

Management Fertilizer, Fungicide, 
Herbicide, Insecticide

Previous Crop Soybeans

Row Spacing 15 in.

Soil Type Clermont Silt Loam, 61%
Westboro-Schaffer Silt 
Loams, 39%

Evaluate potential soybean yield 
impacts from fungicide and insecticide 
treatments.  

RESULTS

WEATHER INFORMATION

• The single fungicide application out yielded the 
control by 3 bushels, falling just short of being 
statistically different (4 LSD). 

• With a product cost of $19/acre and local October 
soybean price at $12.77/bushel, the 1 application 
still had a $21.90/acre greater return compared to 
the control. 

Harvest DatePlanting Date Fungicide Application
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Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 4.01 5.88 7.45 3.82 7.28 1.76 30.20
Cumulative 
GDDs 197 706 1351 2137 2849 3355 3355
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Control 10.7 51 a

R3 10.9 49 a

R3 + R5 10.7 51 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 4
CV: 4.2%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
This field took a while to canopy because of the wet 
season and it contained low levels of SCN. Sudden 
death syndrome came in early August and the field 
senesced quickly after. There was no disease pressure, 
but there was insect pressure with bean leaf beetle, 
Japanese beetle, grasshopper, and thrips. Which 
happened to congregate closer to the building near the 
edge of the field. However, the yield deficit in this field 
was due to dry weather.

For inquiries about this project, contact 
Taylor Dill (dill.138@osu.edu).

No disease pressure was observed early in the season, but there 
was insect pressure.

eFields Collaborating Farm 
OSU Extension 

Darke County

This study was designed as a randomized 
complete block design. There were three 
replications of three treatments. The 
treatments were a no application control, a 
fungicide application at R3 and an application 
at both R3 and R5. The fungicide used was 
Delaro 325 SC.

Planting Date 5/23/2022

Harvest Date 9/22/2022

Variety Pioneer 33A24 X

Population 140,000 sds/ac

Acres 20

Treatments 3

Reps 3

Treatment Width 40 ft.

Tillage No-Till

Management Fertilizer, Fungicide, 
Herbicide, Insecticide

Previous Crop Corn

Row Spacing 15 in.

Soil Type Crosby Silt Loam, 51%
Brookston Silty Clay 
Loam, 27%
Celina Silt Loam, 10%

Evaluate the effect of fungicide 
applications on yield and disease 
pressure.

RESULTS

WEATHER INFORMATION

• There was no significant yield difference between 
the fungicide treatments or between the fungicide 
and control. 

• Disease pressure was not as heavy in this 
location, so disease evaluations do not show 
differences.
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Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.01 8.28 3.5 4.63 0.81 1.75 21.98
Cumulative 
GDDs 162 644 1281 2020 2691 3188 3188
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Control 13.1 63 a

Lucento 13.2 65 a

Azoxy 13.4 64 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 3
CV: 4.8%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
Fungicide applications did not affect yield at this site.

For inquiries about this project, contact 
Ed Lentz (lentz.38@osu.edu).

Fungicides were applied at R3.

eFields Collaborating Farm 
OSU Extension 

Hancock County

Study consisted of three treatments: a check 
with no fungicide, fungicide Lucento, and 
fungicide Azoxy. Lucento was applied at 5 
oz/ac and Azoxy was applied at 6 oz/ac. 
The center 35 ft were harvested for grain 
yield. Experimental design was a completely 
randomized block replicated five times. 
Analysis was simple ANOVA.

Planting Date 5/21/2022

Harvest Date 10/7/2022

Variety Seed Consultants 7332E

Population 125,000 sds/ac

Acres 2

Treatments 3

Reps 5

Treatment Width 60 ft.

Tillage No-Till

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Corn

Row Spacing 15 in.

Soil Type Hoytville Silty Clay 
Loam, 77%
Nappanee Silty Clay 
Loam, 23%

Evaluate the effect of fungicide applied 
at soybean growth stage R3 on yield.

RESULTS

WEATHER INFORMATION

• Fungicides applied at growth stage R3 did not 
affect yield. 

• However, there was low disease pressure at this 
site. 

• Since disease pressure was low, if there had 
been a yield benefit it could have been attributed 
to improved plant health, but neither fungicide 
improved yields compared to the no fungicide 
check.

Harvest DatePlanting Date Fungicide Application

0
10
20
30
40
50
60
70
80
90

100

0

1

2

3

M
AX

. A
N

D
 M

IN
. T

EM
PE

R
AT

U
R

E 
(°

F)
D

AI
LY

 P
R

EC
IP

IT
AT

IO
N

 (I
N

)

Fungicide 

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.85 6.02 2.31 3.81 3.06 1.80 18.85
Cumulative 
GDDs 171 672 1349 2120 2827 3348 3348
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

TriviaPro Fungicide 12.8 55 a

Miravis Neo 11.2 57 a

Aproach 11.4 56 a

Control 11.0 55 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 2
CV: 2.1%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
The prior crop was corn which was grown in a 
conventional tillage system. Tillage on this study 
involved vertical tillage in the spring followed by planting 
the crop in 15 in rows. Weather conditions did not 
promote disease growth and no observable signs of 
disease pressure were found. The lack of observed 
disease explains why none of the products did not 
show any effect on yield in this study.   
 
    
    
    
    

A Hylio AG-110 UAS spray drone was use 
to apply fungicide to all plots in this study. A 
shape file was created for each plot using 
QGIS and then uploaded into the AgroSol 
flight planning software. AgroSol then 
created a flight plan for each plot to spray the 
products in the correct location.
.

For inquiries about this project, contact 
Alan Leininger (leininger.17@osu.edu).

A Gleaner combine was used to harvest the center of each 
treatment.

eFields Collaborating Farm 
OSU Extension 

Henry County

The experiment was a complete randomized 
block design with four treatments including 
the control and four replications. Treatment 
plot design was 40 ft X 250 ft. The three 
products used were Miravious Neo 6.8 oz per 
acre, Aproach 6.8 oz per acre, and TriviaPro 
13.6 oz per acre. A 25 ft head was used on a 
Gleaner combine to harvest the center of each 
treatment. All yield data collected was from a 
fully calibrated Ag Leader Monitor. 

Planting Date 6/6/2022

Harvest Date 10/22/2022

Variety Seed Consultants 7282E

Population 140,000 sds/ac

Acres 20

Treatments 4

Reps 4

Treatment Width 40 ft.

Tillage Vertical Till

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Corn

Row Spacing 15 in.

Soil Type Hoytville Clay 
Loam, 76%
Haskins Loam, 15%
Nappanee Loam, 6%

Measure soybean yield response to 
multiple foliar fungicide applications.

RESULTS

WEATHER INFORMATION

• There were no statistical differences in yield 
between each treatment or the control.

• None of the fungicide treatments affected the 
yield in the 2022 growing season.

Harvest DatePlanting Date
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Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.38 4.52 3.27 3.36 4.66 1.73 18.92
Cumulative 
GDDs 135 593 1220 1926 2577 3040 3040
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

MiCrop 14.6 53 a

MiCrop and Declare 14.6 53 a

MiCrop, Declare, Versa Max 14.6 54 a

Control 14.6 55 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 6
CV: 7.0%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
Consistent rainfall throughout the summer helped with 
soybean growth and development.  We did not notice 
a significant amount of pest or disease pressure in the 
field.  Yields were consistent with plot yields from past 
years.  

For inquiries about this project, contact 
Carri Jagger (jagger.6@osu.edu).

There were no observed differences during harvest.

eFields Collaborating Farm 
OSU Extension 
Morrow County

This study was organized as a randomized 
block of 12 plots. 3 plots were left untreated, 
3 plots were treated with fungicide, 3 were 
treated with fungicide and insecticide, and 3 
were treated with fungicide, insecticide and a 
foliar feed. The fungicide MiCrop, insecticide 
Declare, and foliar application of Versa Max 
were all applied at the R3 growth stage.

Planting Date 6/21/2022

Harvest Date 11/4/2022

Variety FS HS 32E00 Enlist E3
Population 205,000 sds/ac

Acres 6

Treatments 4

Reps 3

Treatment Width 50 ft.

Tillage No-Till

Management Fertilizer, Fungicide, 
Herbicide, Insecticide

Previous Crop Corn

Row Spacing 7.5 in.

Soil Type Centerburg Silt 
Loam, 74%
Amanda Silt Loam, 15%
Bennington Silt 
Loam, 11%

Evaluate a standard soybean 
production system compared to an 
enhanced soybean production system.

RESULTS

WEATHER INFORMATION

• The fungicide, insecticide, and foliar fertilizer 
application did not offer a noticeable yield bump 
when comparing the yields to the control yields. 

• The extra chemicals used in the research plots 
were donated by Farmers CO-OP.  Therefore, 
there would be no economic benefit for additional 
chemicals and applicators.

• If we paid for the extra chemicals and application 
they would not have paid for themselves since 
there was not a significant yield increase from the 
additional application from chemicals. 

Harvest DatePlanting Date Fungicide Application
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Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 2.05 3.67 2.45 4.69 2.66 3.86 19.38
Cumulative 
GDDs 143 590 1187 1886 2506 2945 2945
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Control 12.2 63 b

Revytek 12.2 65 a

Aproach 12.2 66 a

Endura 12.2 63 b

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 2
CV: 1.4%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
Scouting of white mold began approximately three 
weeks following fungicide application. White mold 
was first observed on August 16, 2022. Incidence and 
severity ratings were collected on August 27, 2022, with 
significant increases of white mold incidence found in 
the control blocks containing no fungicide. No significant 
difference was found between the fungicide applications 
in regards to white mold incidence or severity (data not 
shown).

For inquiries about this project, contact 
Lee Beers (beers.66@osu.edu).

Scouting for white mold is best accomplished in mid-August in NE 
Ohio with characteristic white fuzz or black sclerotia on the stems. 

eFields Collaborating Farm 
OSU Extension 

Trumbull County

The study used a randomized block design 
with three replications of four treatments. 
Treatments included no fungicide application, 
Aproach (9oz/acre), Revytek (8oz/acre), and 
Endura (8oz/acre). Treatments were 100 feet 
wide, minimum of 300 feet in length, and 
a minimum of 1.5 acres in total harvested 
area. Fungicide applications were made at 
R1 growth stage on July 8, 2022. Yield was 
measured with a calibrated weigh wagon and 
compared to the calibrated yield monitor. 

Planting Date 5/20/2022

Harvest Date 10/10/2022

Variety Pioneer 27A26PR

Population 130,000 sds/ac

Acres 60

Treatments 4

Reps 3

Treatment Width 100 ft.

Tillage Minimum

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Corn

Row Spacing 15 in.

Soil Type Damascus Loam, 27%
Haskins Loam, 26%
Jimtown Loam, 19%

Investigate yield response of fungicide 
application to soybeans growing 
in fields with history of white mold 
(Sclerotinia sclerotiorum).

RESULTS

WEATHER INFORMATION

• Significant differences were observed in yield 
responses for Aproach and Revytek fungicide 
applications compared to no treatment and 
Endura. 

• Incidence and severity of white mold did not differ 
significantly between the fungicide applications. 

• A yield benefit of 2 bu/acre was found for Revytek 
and Aproach.Harvest DatePlanting Date Fungicide Application
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Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 2.40 4.77 4.22 4.34 4.03 4.83 24.59
Cumulative 
GDDs 133 529 1065 1752 2385 2799 2799
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Control 12.9 65 a

Fungicide 13.3 66 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 1
CV: 0.6%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
When scouting there was low disease pressure in the 
field at R3. There were some variation in the field due to 
heavy rain in the spring.

An Ag Leader InCommand Monitor was 
used for this trial. This tool allows farmer 
to have better data collection for there 
records, so they can identify positive of 
negative trends in there fields. 

For inquiries about this project, contact 
Nick Eckel (eckel.21@osu.edu).

Harvest yields showed no statistical difference in this study.

eFields Collaborating Farm 
OSU Extension 

Wood County

The study was designed as a randomized 
complete block design with three replications. 
Treatment widths were 120 foot wide at field 
length. Yield was calculated by using a weigh 
wagon.

Planting Date 5/28/2022

Harvest Date 10/20/2022

Variety Pioneer 35A55

Population 150,000 sds/ac

Acres 16

Treatments 2

Reps 3

Treatment Width 120 ft.

Tillage No-Till

Management Fungicide, Herbicide 

Previous Crop Soybeans

Row Spacing 15 in.

Soil Type Hoytville Clay 
Loam, 98%
Mermill-Aurand 
Complex, 2%

Measure soybean yields to show the 
impact of fungicide treatments.

RESULTS

WEATHER INFORMATION

• There was no statistical difference in this study. 

• Lack of disease pressure may be the reason 
yields did not increase from a foliar fungicide.

Harvest DatePlanting Date Fungicide
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Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.52 3.38 3.21 4.48 4.48 1.00 18.07
Cumulative 
GDDs 148 639 1306 2072 2805 3322 3322
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Control 12.6 81 a

Fungicide 12.4 79 b

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 1 
CV: 0.7%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
The field was scouted late July to determine growth 
stage and disease. At this time, there was low disease 
pressure, but there was some frogeye present.

An Air Induction Flat Tee Jet Nozzles were 
used for this trial. It is important to select 
the right nozzle when determining what size 
droplets you need to be applying for a specific 
product.

.

For inquiries about this project, contact 
Nick Eckel (eckel.21@osu.edu).

Scouting in late July found low disease pressure.

eFields Collaborating Farm 
OSU Extension 

Wood County

The study was designed as a randomized 
complete block design with three replications. 
Treatment widths were 200 foot wide at field 
length. Combine yield monitor was used for 
measurement of yields and was calibrated in 
season.

Planting Date 5/13/2022

Harvest Date 10/15/2022

Variety Pioneer 35A55

Population 145,000 sds/ac

Acres 146

Treatments 2

Reps 3

Treatment Width 120 ft.

Tillage No-Till

Management Fungicide, Herbicide 

Previous Crop Corn

Row Spacing 15 in.

Soil Type Hoytville Clay 
Loam, 93%
Seward and Ottokee, Till 
Substratum, Loamy Fine 
Sands, 5%
Nappanee Sandy 
Loam, 1%

Measure soybean yields to show the 
impact of fungicide treatments.

RESULTS

WEATHER INFORMATION

• Fungicide application resulted in a statistically 
significant yield difference.

Harvest DatePlanting Date Fungicide Application
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Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.52 3.38 3.21 4.48 4.48 1 18.07
Cumulative 
GDDs 148 639 1306 2072 2805 3322 3322
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE SUMMARYOBSERVATIONS
Field was scouted at R2, R5, and R7 for disease 
ratings, insect pressure, and general plant health. 
Brown Spot was moderate at R2 with rare SDS, 5% 
insect defoliation, and free of weeds at time of scouting. 
Brown spot, bacterial leaf blight, and SDS were all low 
to moderately present at R5 with 10% insect defoliation 
and weed free. Scouting at R7 indicated low to 
moderate infections of bacteria leaf blight, SDS, and 5% 
insect defoliation with limited weed pressure.

The experiment was a randomized block with 
three treatments and four replications. Plots 
were 120 feet wide and field length. The center 
passes of the treatments were harvested for 
grain yield. The field was also sampled for 
SCN and Soil Health.

Planting Date 4/28/2022

Harvest Date 10/1/2022

Variety Stewart 2850XF  

Population 161,000 sds/ac

Acres 31

Treatments 3

Reps 4

Treatment Width 120 ft.

Tillage Minimum

Management Fungicide, Herbicide 

Previous Crop Soybeans

Row Spacing 15 in.

Soil Type Blount Silt Loam, 85%
Glynwood Clay 
Loam, 6%
Glynwood Silt Loam, 5%

Determine soybean yield response to 
foliar fungicide and foliar fungicide plus 
boron.

WEATHER INFORMATION

• There was no significant difference in yield 
or moisture at harvest in treatments of foliar 
fungicide or foliar fungicide plus boron as 
compared to the check across all replications of 
this trial.

Fungicide 

Low insect pressure was found towards the end of the growing 
season.
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Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.00 4.80 2.18 4.46 3.13 2.38 19.95
Cumulative 
GDDs 151 615 1234 1941 2574 3037 3037

RESULTS

Treatments Moisture
(%)

Yield
(bu/ac)

Fungicide + Boron 13.1 75 a

Control 13.0 73 a

Fungicide 13.2 77 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 4
CV: 4.2%

PROJECT CONTACTTOOLS OF THE TRADE
Gleaner S97 Super Series Combine - 451 
Max Boost horsepower, 375 SAE Rated 
horsepower, AGCO Power  9.8 L Twin Turbo, 
7 Cylinder, 4-speed electronically shifted with 
proportional hydrostatic, 390 bushel grain bin 
capacity.

For inquiries about this project, 
contact Mark Badertscher                   
(badertscher.4@osu.edu) or Paige 
Garrabrant (garrabrant.42@osu.edu).

eFields Collaborating Farm 
OSU Extension 
Hardin County



Soybean Forages Tech OtherSmall
Grains

Water
QualityCorn

162 | Ohio State Digital Ag Program 2022 eFields Report | 163

Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
Field was scouted at R2, R5, and R7 for disease 
ratings, insect pressure, and general plant health. 
Scouting at R2 indicated brown spot was low and 
Fusarium seedling rot was rare with less than 5% insect 
defoliation and weed-free. Possible concern was a 
manganese deficiency in a spot of the field. Scouting 
at R5 indicated low infections of brown spot, bacteria 
blight, and SDS with less than 5% insect defoliation 
and very few weeds. Scouting at R7 indicated low 
to medium bacteria blight and SDS with 10% insect 
defoliation. Field had little weed pressure.

The Brent 1082 Grain Cart can fit 1082 
bushels and has 1000 PTO, 1 axle, 
900/60R32 tires, pin hitch, single tarp, steel 
floor, 20-inch auger, scale, and lights.

For inquiries about this project, 
contact Mark Badertscher            
(badertscher.4@osu.edu) or Paige 
Garrabrant (garrabrant.42@osu.edu).

Scouting throughout the season found low levels of disease and little 
weed pressure.

eFields Collaborating Farm 
OSU Extension 
Hardin County

The experiment was a randomized block with 
five treatments and three replications. Plots 
were 120 feet wide and field length. The center 
passes of the treatments were harvested for 
grain yield. The field was also sampled for 
SCN and soil health.

Planting Date 5/13/2022

Harvest Date 10/12/2022

Variety Stewart 3731 XF

Population 161,000 sds/ac

Acres 200

Treatments 5

Reps 3

Treatment Width 120 ft.

Tillage No-Till

Management Fungicide,Herbicide 
Previous Crop Corn 

Row Spacing 15 in.

Soil Type Blount Silt Loam, 58%
Pewamo Silty Clay 
Loam, 42%

Determine soybean yield response to 
foliar fungicide and boron with nitrogen 
blend.

RESULTS

WEATHER INFORMATION

• There was no significant difference in yield 
or moisture at harvest in treatments of foliar 
fungicide, foliar fungicide plus boron at both the 
12 ounce and 24 ounce rates, or foliar fungicide 
plus 24 ounces of boron with nitrogen blend as 
compared to the check across all replications of 
this trial.
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Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.00 4.80 2.18 4.46 3.13 2.38 19.95
Cumulative 
GDDs 151 615 1234 1941 2574 3037 3037

Treatments Moisture
(%)

Yield
(bu/ac)

Check 8.9 74 a

Fungicide 8.8 75 a

Fungicide + 24 oz BoronRX 9.1 79 a

Fungicide + 12 oz Boron 9.0 75 a

Fungicide + 24 oz Boron 9.1 76 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 4
CV: 3.3%
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture 
(%)

Yield
(bu/ac)

Control 9.7 49 a

Fungicide 10.4 52 a

Fungicide + Insecticide 9.8 52 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 5
CV: 5.1%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
There was no disease pressure and low insect damage 
throughout treatment. The dry summer in Darke county 
could have contributed to the lack of disease pressure. 
bean leaf beetle, grasshoppers, and Japanese beetle 
were all present in field checks but did not seem to have 
an insecticide treatment effect.

For inquiries about this project, contact 
Taylor Dill (dill.138@osu.edu).

Flagging plots at application of fungicide and insecticide.

eFields Collaborating Farm 
OSU Extension 

Darke County

This study was designed as a randomized 
complete block design. There were three 
replications of three treatments. The 
treatments were a no application control, a 
fungicide application and a fungicide plus 
insecticide application.

Planting Date 4/29/2022

Harvest Date 9/22/2022

Variety Beck’s 2630E3

Population 120,000 sds/ac

Acres 30

Treatments 3

Reps 3

Treatment Width 40 ft.

Tillage No-Till

Management Fungicide, Herbicide, 
Insecticide 

Previous Crop Corn

Row Spacing 15 in.

Soil Type Brookston Silty Clay 
Loam, 58%
Crosby Silt Loam, 37%
Mimian Silt Loam, 5%

Evaluate the effect of fungicide and 
insecticide applications on yield, 
disease, and insect pressure.

RESULTS

WEATHER INFORMATION

• This year of data reveals that there is no 
significant yield difference between a no fungicide 
control, a fungicide application, and a fungicide 
plus insecticide application. 

• The weather played a role in this outcome with 
dry weather not creating the right environment for 
disease pressure.

Harvest DatePlanting Date Fungicide & Insecticide Application
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Fungicide and Insecticide

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 2.61 4.78 2.47 4.38 1.88 1.99 18.11
Cumulative 
GDDs 166 663 1323 2083 2772 3291 3291
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Wheel Traffic Only 10.1 65 c

Fungicide/Insecticide 10.2 69 ab

Fungicide 10.1 70 a

Insecticide 10.0 66 bc

Control 10.1 66 bc

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 3
CV: 4.1%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
Throughout May, June, and July the plots were scouted 
for levels of insect and disease incidents. No significant 
levels of defoliation or infection were found to warrant 
treatment actions. On September 15, 2022, all plots 
were scouted by county and pathology lab staff with no 
significant disease or insect levels associated with the 
treated vs. non-treated plots. However, pockets of white 
mold were detected randomly among replications 1-3, 
the lower lying, thick canopy soybean areas of the field.  
The fungicide used in this trial was not selected for 
suppression or control of white mold, rather to manage 
frog-eye leaf spot and other foliar soybean diseases.

A Demco 3-point mounted field sprayer 
retrofitted to spray plot width.

.

For inquiries about this project, contact 
Wm. Bruce Clevenger (clevenger.10@
osu.edu).

Yields for this study were highest for the fungicide only treatment.

eFields Collaborating Farm 
OSU Extension 

Defiance County

This study was designed as a randomized 
complete block with five treatments and 
four replications. Treatments were foliar 
fungicide, foliar insecticide, foliar fungicide/
insecticide, wheel traffic only, and a control.  
Each plot was 30 feet wide with varying 
lengths. Target seeding rate was 185,000 
seeds per acre at a depth of 1.25 inches. All 
treatments were completed on 7/29/2022 with 
ground equipment at R3-R4. The treatment 
applications were made with a 30-foot wide, 
3-point rear mounted liquid sprayer. The wheel 
traffic only treatment used the same tractor 
with no product applied on the same day.  

Planting Date 5/20/2022

Harvest Date 10/11/2022

Variety Wellman 6131E

Population 180,000 sds/ac

Acres 4

Treatments 5

Reps 4

Treatment Width 30 ft.

Tillage No-Till

Management Fungicide, Herbicide, 
Insecticide

Previous Crop Soybeans

Row Spacing 7.5 in.

Soil Type Del Ray Variant Silt 
Loam, 26%
Mermill Loam, 18%
Haskins Loam, 14%

Evaluate the effect of foliar fungicide, 
foliar insecticide, combination foliar 
fungicide/insecticide, and wheel traffic 
on soybean yield.

RESULTS

WEATHER INFORMATION

• There were significant differences in grain 
yield for the fungicide only treatment and the 
fungicide-insecticide treatment.

• The fungicide insecticide combination, 
insecticide only, and the wheel traffic only 
treatments were not significantly different than 
the control.  

• The wheel traffic only treatment yield trended to 
be the lowest but was not significantly different 
from the control.

• Grain moisture at harvest was similar for all 
treatments.

Harvest DatePlanting Date Fungicide & Insecticide Application
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Fungicide, Insecticide, Wheel Traffic

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 0.89 3.96 3.28 4.76 3.20 1.64 17.73
Cumulative 
GDDs 157 641 1267 1990 2663 3142 3142
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Tri-State Fertilizer 11.6 47 b

Fresh Manure 11.6 54 a

Composted Manure 11.7 56 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 4
CV: 4.1%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
This field had no history of manure application prior to 
the 2021 two-year crop removal application. Planting 
conditions were very good but the in-season stand 
counts seemed variable. On June 1, soil health samples 
were pulled, 3 from each treatment to see the effects 
of the treatments. The field was dry in late June but 
received ample rainfall in August. No other yield limiting 
factors were observed.  

The Tri-State Fertilizer Recommendations 
is a 2020 revision of the original document 
published in 1995 to give farmers and 
consultants science-based recommendations 
for corn, soybeans, wheat, and alfalfa in 
the Ohio, Michigan, and Indiana regions. 
Available at www.extensionpubs.osu.edu in 
booklet or PDF.

For inquiries about this project, contact 
Eric Richer (richer.5@osu.edu).

Example of fresh manure (lighter) vs composted manure (darker) 
being land applied.

eFields Collaborating Farm 
OSU Extension 

Fulton County

This study was a randomized complete block 
design with three replications. The three 
treatments included commercial fertilizer, 
fresh manure, and composted manure. 
All treatments were applied at actual rates 
designed to meet the target 2-year crop 
removal rate of 120 lbs K20, 55 lbs P2O5, and 
12 lbs sulfate. Both manure products were 
lab-tested and applied at target rates. Nutrients 
were applied in the spring of 2021 prior to 
the corn crop. No additional nutrients were 
applied prior to the 2022 soybean crop. All 
other field operations were consistent across 
all treatments.  

Planting Date 6/1/2022

Harvest Date 10/15/2022

Variety Pioneer 34A59PR

Population 175,000 sds/ac

Acres 11

Treatments 3

Reps 3

Treatment Width 40 ft.

Tillage No-Till

Management Fertilizer, Fungicide, 
Insecticide, Herbicide

Previous Crop Corn

Row Spacing 30 in.

Soil Type Tedrow Loamy Fine 
Sand, 30%
Ottokee Fine Sand, 24%
Gilford Fine Sandy 
Loam, 17%

Evaluate the use of fresh manure, 
composted manure, or commercial 
fertilizer to meet the Tri-State fertility 
needs of soybeans.

RESULTS

WEATHER INFORMATION

• The results of this study showed that there was a 
statistically significant yield increase when using 
composted manure or fresh manure over the Tri-
State (commercial) fertilizer rate. 

• Corn yield data from 2021 eFields Report  (pp. 
96-97) indicated no significant difference in yield 
between manure (highest) and compost, but 
also indicated no significant difference in yield 
between compost and fertilizer (lowest). 

• More replications and year-over-year data will 
increase the validity of these results.
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Meeting Tri-State Fertilizer Needs

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.12 3.60 2.68 3.79 4.78 1.52 17.49
Cumulative 
GDDs 150 618 1261 1997 2684 3170 3170
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments
(plant date)

Avg. Emergence
(plants/ac)

Moisture
(%)

Yield
(bu/ac)

4/29/2022 117,500 10.7 62 a

5/20/2022 128,333 10.8 61 a

6/6/2022 148,333 12.8 56 b

6/21/2022 154,166 13.2 49 c

Treatment Means with the same letter are not significantly different according to Fisher’s Protected Least 
Significant Differences (LSD) test at alpha = 0.1.

LSD: 3 
CV: 4.5%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
Early season bean leaf beetle was observed feeding 
on PD 1 plots but not at a defoliation level requiring 
insecticide treatment. Comparing all planting date soil 
conditions, PD 1 was the ideal, followed by PD 2 and 
3 had some wetter conditions in spots, while PD 4 
was the driest requiring the deepest planting depth. All 
stand counts were lower than the target seeding rate 
due to cool, wet soil conditions for PD 1-3, and dry soil 
conditions for PD 4.

For inquiries about this project, 
contact Wm. Bruce Clevenger           
(clevenger.10@osu.edu).

Yields were highest for the first two planting dates.

eFields Collaborating Farm 
OSU Extension 

 Defiance County

This study was designed as a randomized 
complete block with four treatments and four 
replications each. Treatments consisted of 
four planting dates (PD). Target seeding rate 
for PD 1, 2, and 3 were 180,000 seeds per 
acre, while the PD 4 was 200,000 seeds per 
acre. Seed depth was adjusted for each PD to 
reach adequate soil moisture. This resulted in 
approximately 1.0 inch seeding depth for PD 1, 
1.25 inch for PD 2 and 3, and 1.5 inch for PD 
4. Each plot was harvested with a 30-foot grain 
head and grain samples from each plot were 
collected and combined by treatment then 
tested for moisture and test weight at the local 
grain elevator.  

Planting Date See Treatments

Harvest Date 10/11/2022

Variety Wellman 6131E

Population 180,000 PD 1-3, 
200,000 PD 4

Acres 3

Treatments 4

Reps 4

Treatment Width 30 ft.

Tillage No-Till

Management Herbicide

Previous Crop Soybeans

Row Spacing 7.5 in.

Soil Type Del Ray Variant Silt 
Loam, 26%
Mermill Loam, 18%
Haskins Loam, 14%

Evaluate the effect of planting date on 
soybean yield.

RESULTS

WEATHER INFORMATION

• Grain yields in this study were highest for PD 1 
and 2.  

• The yield difference between PD 1 and 2 were 
not statistically significant but was significantly 
higher compared to PD 3 and PD 4.  

• The yield difference between PD 3 and PD 4 are 
statistically significant with PD 4 having the lowest 
grain yield in this study.Harvest DatePlanting Dates
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Planting Date

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 0.89 3.96 3.28 4.76 3.20 1.64 17.73
Cumulative 
GDDs 157 641 1267 1990 2663 3142 3142
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Avg. Emergence
(plants/ac)

Moisture
(%)

Yield
(bu/ac)

No Fertilizer 111,804 12.3 71 a

Low KCL 100,188 12.2 66 a

Low KSO4 111,804 12.2 66 a

High KCL 108,900 12.4 69 a

High KSO4 98,736 12.1 70 a

Low KCL + S 105,996 12.5 70 a

High KCL + S 121,968 12.3 69 a

Treatment Means with the same letter are not significantly different according to Fisher’s Protected Least 
Significant Differences (LSD) test at alpha = 0.1.

LSD: 5
CV: 6.2%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
There was no yield response to additional potassium for 
this study. Excessive potassium rate did not decrease 
yields. Potassium chloride has a much higher salt injury 
index than potassium sulfate. However, stands and 
yields were similar between the two potassium sources. 
There was no response to sulfur. The potential for salt 
injury from chloride may have been reduced since 
excessive rainfall fell soon after planting and fields were 
medium to fine texture rather than course. The rain 
would have moved the fertilizer away from the seed 
zone. Sandy soils would have a greater potential for 
salt burn. There was no response to sulfur, which would 
be expected for this site since it was not a sandy or low 
organic matter soil.

For inquiries about this project, contact 
Ed Lentz (lentz.38@osu.edu).

There was no evidence of a salt injury from any potassium source.

NW Ag Research Station
OARDC  

Hancock County

XO 3131E, a group 3.1 soybean variety was 
planted at 7.5-inch row spacing by a drill in 
the spring of 2022 on the OARDC Northwest 
Agricultural Research Station near Custar, 
Ohio. Treatments included 100 and 300 
pounds of potassium from either muriate of 
potash of sulfate of potassium. There were 
also two sulfur checks that received pelletized 
gypsum at a rate to equal the amount of sulfur 
applied from the potassium sulfate treatments 
with potassium chloride. Fertilizer was a 
broadcast application two days before seeding. 
Experimental design was a completely 
randomized block replicated four times. 

Planting Date 5/25/2022

Harvest Date 10/14/2022

Variety Xitavo 3131E

Population 160,000 sds/ac

Acres 1

Treatments 7

Reps 4

Treatment Width 10 ft.

Tillage No-Till

Management Fertilizer, Herbicide

Previous Crop Corn

Row Spacing 7.5 in.

Soil Type Hoytville Clay 
Loam, 100%

Compare potassium chloride and 
potassium sulfate as potassium 
fertilizer sources for soybean 
production.

RESULTS

WEATHER INFORMATION

• No treatments had a yield difference compared 
to the zero fertilizer check, suggesting that soil 
potassium levels were adequate to meet the 
needs of the crop without supplementation. Thus 
a farmer using the sufficiency method or crop 
removal without having a soil test would have 
added unneeded potassium fertilizer.

• Excessive large potassium rates were not 
harmful to crop yields. Potassium sulfate is often 
recommended over potassium chloride because 
of the potential salt injury from the chloride since  
it has a much higher salt index. 

• There was no evidence of a salt injury from any 
potassium source (populations and yields were 
similar between the potassium sources). 

Harvest DatePlanting Date
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Potassium Sulfate 

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.50 3.74 3.54 4.05 5.27 3.03 21.13
Cumulative 
GDDs 137 600 1229 1930 2588 3064 3064
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Regular scouting showed no significant amounts of disease or insect 
pressure.

eFields Collaborating Farm 
OSU Extension 

Defiance County

This study was designed as a randomized 
complete block with four treatments and 
three replications each. Treatments consisted 
of four soybean varieties with a range of 
relative maturity sourced from the same 
seed company, Wellman Seeds. Soybeans 
treatments were all no-till drilled on the same 
date with a row spacing of 7.5 inches. Target 
seeding rate was 180,000 seeds per acre with 
a seed depth adjusted to reach adequate soil 
moisture which resulted in approximately 1.25 
inch. The soybeans were tested for moisture 
and test weight at the local grain elevator.  

Planting Date 5/20/2022

Harvest Date 10/11/2022

Variety Wellman 6224E, 6227E, 
6231E, 6238E

Population 180,000 sds/ac

Acres 2

Treatments 4

Reps 3

Treatment Width 30 ft.

Tillage No-Till

Management Herbicide

Previous Crop Soybeans

Row Spacing 7.5 in.

Soil Type Digby Loam, 33%
Ross Silt Loam, 22%, 
Millgrove Loam, 17%

Evaluate the effect of soybean relative 
maturity on soybean yield when 
planted on a single date.

WEATHER INFORMATION

Harvest DatePlanting Date
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Relative Maturity

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 0.89 3.96 3.28 4.76 3.20 1.64 17.73
Cumulative 
GDDs 157 641 1267 1990 2663 3142 3142

Treatments Avg. Emergence
(plants/ac)

Moisture
(%)

Yield
(bu/ac)

RM 2.4 141,111 10.6 57 a

RM 2.7 153,333 10.4 62 a

RM 3.1 152,222 10.5 55 a

RM 3.8 161,111 12.6 54 a

Treatment Means with the same letter are not significantly different according to Fisher’s Protected Least 
Significant Differences (LSD) test at alpha = 0.1.

LSD: 8
CV: 8.3%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
Plots were scouted regularly from planting to harvest 
with no significant incidence of insect or disease 
pressure.

The Ohio Soybean Performance Trials is to 
evaluate soybean varieties for yield and other 
agronomic characteristics. This evaluation 
gives soybean producers comparative 
information for selecting the best varieties for 
their unique production systems. 

For inquiries about this project, 
contact Wm. Bruce Clevenger      
(clevenger.10@osu.edu)

RESULTS

• In this study, soybean yields were not significantly 
different among the four relative maturities (RM) 
all planted on the same day of 5/5/2022.  

• The RM 2.7 variety had the highest measured 
yield while the RM 3.8 had the lowest measured 
yield.
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
 (%)

Yield
(bu/ac)

 Row Cleaners 10.8 47 a

No Row Cleaners 10.6 49 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 4
CV: 4.5%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
Early season stand counts revealed a higher population 
in the row cleaner treatment, while the populations 
tended to even out in later-season stand counts. The 
variability within the field was very high due to wet spots 
and compaction.

Row cleaners were used to move the 
standing cover crop out of the way of the 
planter track to improve seed-to-soil contact.

For inquiries about this project, 
contact Rachel Cochran                
(cochran.474@osu.edu) or Sarah 
Noggle (noggle.17@osu.edu).

Stand counts later in the season evened  out the population 
compared to the early season stand counts

eFields Collaborating Farm 
OSU Extension 

Paulding County

Soybeans were planted into a standing cover 
crop mix. The study compares use of row 
cleaners with the absence of row cleaners 
when planting green. Stand counts were 
used to track establishment and population 
differences between treatments. Yield was also 
measured to determine differences between 
treatments.

Planting Date 6/6/2022

Harvest Date 10/25/2022

Variety Beck’s 2555XF

Population 148,000 sds/ac

Acres 40

Treatments 2

Reps 4

Treatment Width 30 ft.

Tillage No-Till

Management Herbicide 

Previous Crop Wheat 

Row Spacing 15 in.

Soil Type Latty Silty Clay, 100%

Determine if row cleaners had an effect 
on soybean population, establishment, 
and yield.

RESULTS

WEATHER INFORMATION

• Overall, there was no significant difference in 
yield between the two treatments.
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Row Cleaners and Emergence

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.73 4.43 1.69 5.02 5.53 2.59 20.99
Cumulative 
GDDs 159 640 1298 2041 2710 3192 3192
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Avg. Emergence 
(plants/ac)

Moisture
(%)

Yield
(bu/ac)

Return Above 
Seed ($/ac)

120,000 94,000 14.8 57 a 665

160,000 115,000 14.9 59 a 676

200,000 148,000 14.4 58 a 651

Treatment Means with the same letter are not significantly different according to 
Fisher’s Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 7 
CV: 7.0%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
Soybean plant stem diameter varied greatly between 
the 120,000 and 200,000 populations. By the late 
vegetative and into the reproductive growth stages, 
the stems in the 120,000 treatments were much larger 
and had more pods per plant than those in the 200,000 
population treatments. No visual differences were 
apparent above crop canopy. No visual differences were 
observed during harvest. There were no differences 
in disease, insect, or weed pressure between the 
populations. 

For inquiries about this project, contact 
James Morris (morris.1677@osu.edu).

No visual differences were observed during harvest.

eFields Collaborating Farm 
OSU Extension 
Brown County

This plot was organized as a randomized 
complete block design with 3 treatments and 3 
replications. Treatment strips were a minimum 
of 500’ long and treatments were planted 
at 40’ wide to fit the width of the combine 
header. The soybean populations were 
intentionally selected to utilize a 40,000 seed/
acre separation while keeping rates within a 
range of common practices in southern Ohio. 
Higher seeding rates are typically used in the 
area and our study was designed to test the 
practicality of lower populations. A calibrated 
yield monitor and weigh wagon were used to 
collect yield data. 

Planting Date 6/19/2022

Harvest Date 10/18/2022

Variety Beck's 3730 E3

Population See Treatments

Acres 14

Treatments 3

Reps 3

Treatment Width 40 ft.

Tillage No-Till

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Soybeans

Row Spacing 15 in.

Soil Type Clermont Silt Loam, 85%
Westboro-Schaffer Silt 
Loams, 15%

Measure the yield impact of various 
soybean seeding rates within Ohio.

RESULTS

WEATHER INFORMATION

• No statistical yield differences were found 
between any of the 3 treatments.

• Given the $66/bag seed cost at 130,000 seeds 
per bag, the 160,000 had a greater return above 
seed cost by $25.42/acre. 
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Seeding Rate 

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 4.01 5.88 7.45 3.82 7.28 1.76 30.20
Cumulative 
GDDs 197 706 1351 2137 2849 3355 3355
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments
(sds/ac)

Avg. 
Emergence
(plants/ac)

% Stand Moisture
(%)

Yield
(bu/ac)

Return Above 
Seed 
($/ac)

160,000 119,980 75.0% 10.9 77 a 955

Rx 120,090 81.4% 10.5 74 a 920

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 9
CV: 4.7%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
At planting, the fixed rate treatment of 160,000 seeds/ac 
was planted at 161,000 seeds/ac on average across the 
4 replications. The Rx strips were planted at 151,340 
seeds/ac on average. During harvest, the fixed-rate 
strips tended to have some lodging whereas the Rx 
strips did not have lodging.  

The use of soybean prescription seeding 
rates are increasing in Ohio. Different 
strategies exist to create Rx maps but 
conducting seeding rate trials over several 
years for a field helps to develop zones and 
the optimum seeding rate for each zone.

For inquiries about this project, contact 
John Fulton (fulton.20@osu.edu).

Loading the planter and setting up prior to planting the study.

eFields Collaborating Farm 
OSU Extension 

Miami County

A randomized complete block (RCB) design 
was used for this soybean study. The two 
treatments included a fixed population of 
160,000 seeds/ac (farmer’s typical population 
for this field) and an Rx treatment. A pivot 
exists in the this field with the study site 
located under the irrigation. The Rx included 
seeding rates ranging from 120,000 to 160,000 
seeds/ac with an average estimated rate of 
148,200 seeds per acre. The as-planted map 
was used for verifying the actual seeding 
rate with stand counts collected across 3 
transects for emergence estimates within each 
treatment. A John Deere S680 combine with a 
calibrated yield monitor was used at harvest.  

Planting Date 5/11/2022

Harvest Date 10/3/2022

Variety Ebberts G3370ES

Population Variable

Acres 160

Treatments 2

Reps 4

Treatment Width 60 ft.

Tillage No-Till

Management Fertilizer, Fungicide, 
Herbicide, Insecticide

Previous Crop Corn

Row Spacing 15 in.

Soil Type Eldean Loam, 75%
Westland Silty Clay 
Loam, 14%
Warsaw Silt Loam, 9%

Understand the yield impact of varying 
soybean seeding rates within Ohio 
considering in-field variability and 
cultural practices implemented.

RESULTS

WEATHER INFORMATION

• There was no statistical difference in yield 
between the two treatments, although the fixed-
rate tended to have a small yield advantage 
across strips.

• Emergence was much lower for the 160,000 
seeds/ac strips versus the Rx strips.
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Seeding Rate Rx

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.12 3.77 4.09 6.07 2.04 2.79 21.88
Cumulative 
GDDs 169 639 1259 1989 2652 3128 3128
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments
(mph)

Avg. Emergence
(plants/ac)

Moisture
(%)

Yield
(bu/ac)

5 116,128 10.9 71 a

7.5 117,295 11.0 71 a

10 117,660 11.0 71 a

12 115,703 11.0 71 a

Treatment Means with the same letter are not significantly different according to Fisher’s Protected Least 
Significant Differences (LSD) test at alpha = 0.1.

LSD: 1
CV: 0.8%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
There were no differences observed during the 
growing season and this field did well in moisture and 
consistency across replications and treatments.

For inquiries about this project, contact 
Wayne Dellinger (dellinger.6@osu.edu).

No differences in treatment were observed during the growing 
season.

eFields Collaborating Farm 
OSU Extension 

Union County

Four planting speeds were randomized and 
replicated four times across the field using a 
planter designed for high speed. A constant 
population rate was used across all plots. Data 
collection included stand counts for emergence 
evaluation, yield, and harvest moisture. 
Vertical tillage was performed in the fall and in 
the spring prior to planting. 

Planting Date 4/27/2022

Harvest Date 10/12/2022

Variety Asgrow 38XF1

Population 130,000

Acres 112

Treatments 4

Reps 4

Treatment Width 60 ft.

Tillage Vertical

Management Fertilizer, Fungicide, 
Herbicide, Insecticide

Previous Crop Corn

Row Spacing 30 in.

Soil Type Brookston Silty Clay 
Loam, 89%
Crosby Silt Loam, 11%

Evaluate the effect of planter speed on 
soybean emergence and yield.

RESULTS

WEATHER INFORMATION

• There was no significant difference among the 
four planter speed treatments in regard to stand 
count, moisture, or yield.

• Results suggested that a farmer could take 
advantage of high speed planting technology in 
these type of conditions.
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Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.22 5.06 2.60 1.63 1.11 1.83 13.45
Cumulative 
GDDs 154 620 1244 1966 2603 3055 3055
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Early Planting Control 12.2 64 ab

Early Planting AMS 12.0 69 a

Early Planting KTS 12.8 59 ab

Early Planting Thio-Sul 12.1 68 a

Late Planting Control 12.1 44 c

Late Planting AMS 12.5 46 c

Late Planting KTS 12.6 55 bc

Late Planting Thio-Sul 12.8 48 c

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 11
CV: 16.1%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
Unlike in previous years, KTS had no effect on soybean 
emergence at either planting date. All treatments had a 
darker green color than the untreated control.

For inquiries about this project, 
contact Jason Hartschuh              
(hartschuh.11@osu.edu) or Nick Eckel 
(eckel.21@osu.edu).

In comparison to the control, all of the treatments had a darker green 
color. 

NW Ag Research Station
OARDC 

Wood County

This plot was designed as a randomized 
complete block split plot trial to compare 
multiple sulfur sources available to place at 
planting and if early versus late planting date 
of soybeans effects its response to sulfur. 20 
pounds of sulfur was applied at planting as 
dry ammonium sulfate, AMS, liquid potassium 
thiosulfate, KTS, liquid ammonium thiosulfate 
and Thio-sul. Liquid products were placed 2x2 
at planting while dry products were surface 
applied before planting. The control treatment 
was no sulfur applied. 

Planting Date 5/13/22,6/21/22

Harvest Date 10/13/22,10/24/22

Variety Xitavo X03131E

Population 125,000 sds/ac

Acres 10

Treatments 8

Reps 4

Treatment Width 10 ft.

Tillage No-Till

Management Fertilizer, Herbicide

Previous Crop Corn

Row Spacing 30 in.

Soil Type Hoytville Clay 
Loam, 100%

Investigate the effects of sulfur source 
on early and late planted soybeans. 

RESULTS

WEATHER INFORMATION

• Planting date had a significant effect on yield with 
the earlier planting yielding more than the later 
planting for all treatments.  

• No treatment has a significant yield effect 
compared to the control.

• Potassium Thio-Sul has the same statistical 
yield between both planting dates with it yielding 
the least during the early planting and the most 
during the late planting.
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Sulfur Source and Planting Date

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.50 3.74 3.54 4.05 5.27 3.03 21.13
Cumulative 
GDDs 137 600 1229 1930 2588 3064 3064
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Soybean

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Controlled Traffic 12.1 76 a

Load Balanced 12.0 78 a

System Off 12.1 76 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 2
CV: 3.0%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
This field was planted in the optimal planting window for 
this growing season. Planting speed was set to 7 mph 
and planting depth was 1.75 inches. This location had 
ample rainfall and great growing conditions throughout 
the duration of the growing season. There was a few 
areas of SDS but was very limited and did not affect 
yield within the trial area. No fungicide was applied to 
this crop and no yield limiting factors were observed.

The Fendt Momentum 16/31 row planter 
was used to complete this study. This planter 
was equipped with Load Logic weight 
management system, Automatic tire pressure 
regulation, In-line center tandem wheel 
design, Vertically Contouring Toolbar (VCT) 
and all powered by the latest technology from 
Precision Planting.

For inquiries about this project, 
contact Andrew Klopfenstein 
(klopfenstein.34@osu.edu).

Harvest was completed with Case IH 8250 combine and calibrated 
yield monitor.

eFields Collaborating Farm 
OSU Extension 
Fayette County

This study used a Fendt Momentum planter 
31-row setup on 15 inch row spacing. This 
planter was equipped with load logic weight 
management system which allows operator 
to select the wing downforce management 
type that best fits their operation. The trial 
used 3 different load configurations. Those 
configurations were system off, load balanced, 
and controlled traffic. The controlled traffic 
setting carries more weight on center than on 
wings but not the same as system being off 
and wings being allowed to float in any position 
due to terrain and weight of planter.  Hydraulic 
downforce was set to normal auto for the 
duration of the study. 

Planting Date 5/13/2022

Harvest Date 10/3/2022

Variety Beck’s 3430 E3

Population 145,000 sds/ac

Acres 45

Treatments 3

Reps 10

Treatment Width 40 ft.

Tillage Conventional

Management Fertilizer, Herbicide, 
Insecticide

Previous Crop Corn

Row Spacing 15 in.

Soil Type Brookston Silty Clay 
Loam, 63%
Crosby Silt Loam, 34%
Celina Silt Loam, 2%

Investigate the agronomic benefits 
of distributing weight from the center 
section of a planter to the wings.

RESULTS

WEATHER INFORMATION

• There was no statistical difference between the 
treatments.

• It was observed that load balanced did the best 
job during field operations in this location.
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Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.91 9.55 3.41 5.81 2.46 1.71 26.85
Cumulative 
GDDs 163 640 1296 2066 2739 3233 3233
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Small
Grains

For 2022, eFields small grains research was focused on improving the production and 
profitability of wheat in Ohio. Some exciting and innovating projects were executed 
this year, with 3 studies  being conducted across the state. 2022 small grains research 
presented in eFields covers both precision crop and nutrient management initiatives. 
Below are highlights of the 2022 eFields small grains research:

43 acres of small grains                    3 small grains studies

For more small grains research from Ohio State University Extension, explore the 
following resources: 

2022 Ohio Wheat Performance Tests
The purpose of the Ohio Wheat Performance Test is to 
evaluate wheat varieties for yield and other agronomic 
characteristics. This evaluation gives wheat producers 
comparative information for selecting the best varieties for their 
unique production systems. For more information visit:
go.osu.edu/OhioWheat. 

Agronomic Crops Team - Wheat Research 
The Agronomic Crops Team performs interesting research 
studies on a yearly basis. Resources, fact sheets, and articles 
on wheat and barley research can be found here on the 
Agronomic Crops Team website: go.osu.edu/CropsTeamWheat 
and go.osu.edu/CropsTeamBarley.

The Soybean and Small Grain Crop Agronomy Program
The Soybean and Small Grain Crop Agronomy Program in the 
Department of Horticulture and Crop Science at The Ohio State 
University is directed by Dr. Laura Lindsey.  The goal of the 
research program is to meet the needs of Ohio farmers through 
research-based agronomic recommendations. Research 
related to small grains planting, cropping inputs, and harvesting 
technology can be found on the program’s website: 
stepupsoy.osu.edu/home.

Image adapted from: Ohio Agronomy Guide, 15th Edition.

Growth Stages - Small Grains
For all wheat and barley trials in this eFields report, we define growth stages as the following:

Feeke’s 1.0 - Germination period to the first emerged leaf.

Feeke’s 2.0 – Tillers become visible.

Feeke’s 3.0-4.0 – Tiller formation. 

Feeke’s 5.0 – Strongly erect leaf sheaths. Growing point is still below the soil surface.

Feeke’s 6.0 – First node visible. The growing point is above this node. Tiller production is complete.

Feeke’s 7.0 – Second node visible. Rapid stem elongation is occurring. 

Feeke’s 8.0 – Flag leaf visible. 

Feeke’s 9.0 – Flag leaf completely emerged and leaf ligule is visible. 

Feeke’s 10.0 – Boot stage. Head is fully developed and can be seen in the swollen section of the 
lead sheath below the flag leaf.

Feeke’s 10.5 – Heading and flowering. Head is fully emerged.

Feeke’s 10.5.1 – Early flowering, anthers are extruded in the center of the head.

Feeke’s 10.5.2 – Mid flowering, anthers are extruded in the center and top of the head.

Feeke’s 10.5.3 – Late flowering, anthers are extruded in the center, top, and base of the head.

Feeke’s 11.0 – Ripening.

Feeke’s 11.1 – Milk stage.

Feeke’s 11.2 – Mealy stage.

Feeke’s 11.3 – Hard kernel.

Feeke’s 11.4 – Harvest ready.

Ohio State Small Grain Research
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Small
Grains

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE SUMMARYOBSERVATIONS
Yields increased with each larger increment of nitrogen 
applied until about the 100 lb N rate. Response to 
increased N was most evident at the lower N rates until 
the 80 lb N rate. Even though yield differences were 
significant among the larger rates, they were much 
smaller than at the lower rates. 

Soft red wheat prior to harvest.

NW Ag Research Station
OARDC 

 Hancock County

AGI 217B, a medium-maturity soft red wheat 
variety, was planted at 7.5 inch row spacing 
with a drill in the fall of 2021 on the OARDC 
Northwest Agricultural Research Station near 
Custar, Ohio. Nine nitrogen rate treatments 
were applied as urea-ammonium nitrate at 
greenup. Rates included were 0, 40, 60, 80, 
100, 120, 140, 160, and 180 lbs N per acre. 
All treatments received 30 lbs N/ac prior to 
planting. Treatments were applied to plots 
10 feet wide and 60 feet long. The center 
11 rows were harvested for grain yield. 
The experimental design was a completely 
randomized block replicated four times. 
Analysis was a simple ANOVA.

Planting Date 10/1/2021

Harvest Date 7/11/2022

Variety Seed Genetics Direct 
AGI 217b

Population 1.4 million sds/ac

Acres 1

Treatments 8

Reps 4

Treatment Width 10 ft.

Tillage Conventional

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Soybeans

Row Spacing 7.5 in.

Soil Type Hoytville Silty Clay 
Loam, 100%

Evaluate the effects of spring nitrogen 
rate on wheat yields.

WEATHER INFORMATION

• The site was responsive to N since all treatment 
yields were larger than the 0 N rate.

• Yields increased about 6-10 bushels per 20 lb of 
additional N until the 80 lb N rate. Yields began 
to level off around the 80 to 100 lb N rate. Only 
minimal increases in yield occurred at rates 
above the 100 lb N rate.

• Thus, the optimal nitrogen rate for yield in this 
study would suggest a nitrogen rate around 100 
lb per acre. This is for only one year at one site. 
More locations would be necessary to make a 
general nitrogen rate recommendation for wheat. 
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Nitrogen Rate

Growing Season Weather Summary
OCT NOV-

FEB
MAR APR MAY JUN Total

Precip (in.) 6.55 7.14 1.47 1.50 3.74 3.54 23.94
Cumulative 
GDDs 352 442 538 675 1138 1767 1767

Treatments
(lb N/ac)

Moisture
(%)

Yield
(bu/ac)

0 10.3 56 g

40 10.2 83 f

60 10.2 95 e

80 10.4 101 d

100 10.2 105 cd

120 10.0 109 bc

160 9.8 117 a

180 10.0 114 ab

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 5
CV: 4.1%

RESULTS

PROJECT CONTACT
For inquiries about this project, contact 
Ed Lentz (lentz.38@osu.edu).
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Small
Grains

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

Greenup 10.4 101 bc

Feeke’s 6 10.3 99 c

Feeke’s 7 10.0 98 c

Early Split 10.2 104 b

Late Split 9.8 109 a

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 3
CV: 4.1%

SUMMARY

PROJECT CONTACT

OBSERVATIONS
Yield responses were not statistically different among 
the three single spring N application times. Weather 
conditions during the vegetative stages were not 
conducive to N loss (earlier applications would be 
more susceptible to N loss). The two split applications 
yielded more than the single application treatments at 
Feeke’s GS 6 and 7 but were mixed compared to the 
greenup application. Single application at greenup had 
similar yields to a split application with half applied at 
greeenup and the remaining half applied at Feekes GS 
6. However, the later split application where half was 
applied at Feekes GS 7 out yielded all other treatments, 
including the greenup application. 

For inquiries about this project, contact 
Ed Lentz (lentz.38@osu.edu).

Wheat head showed no sign of disease.

NW Ag Research Station
OARDC 

Hancock County

Eighty pounds per acre of nitrogen from 
urea-ammonium nitrate (UAN) were applied 
as single application at three different times: 
Greenup, Feeke’s GS 6, and Feeke’s GS 7. In 
addition, two split applications were applied, 
each receiving 40 lbs of N per acre from UAN 
at greenup followed by 40 pound of nitrogen 
applied at Feeke’s GS 6 or at Feeke’s GS 7. All 
treatments received 30 pounds of nitrogen per 
acre prior to planting. Treatments were applied 
to 10 feet wide and 65 to 71 feet long plots. The 
center 11 rows were harvested for grain yield. 
The experimental design was a completely 
randomized block replicated four times. 

Planting Date 10/1/2021

Harvest Date 7/11/2022

Variety Seed Genetics Direct 
AGI 217B

Population 1.6 million sds/ac

Acres 1

Treatments 5

Reps 4

Treatment Width 10 ft.

Tillage Conventional

Management Fertilizer, Fungicide, 
Herbicide

Previous Crop Soybeans

Row Spacing 7.5 in.

Soil Type Hoytville Silty Clay 
Loam, 100% 

Observe the effects that timing of 
spring N has on wheat yields. 
 
  

RESULTS

WEATHER INFORMATION

• N application time did not affect yield for single 
application treatments; however, the trend was for 
lower yields with the delay of the single application after 
greenup, but N loss wasn’t an issue for this year. 

• In general, the results suggest that some N early is 
beneficial since the split applications had larger yields 
than the single later treatments.

• Waiting until Feeke’s GS 7 for the second half of a split 
application had the largest yield response. However, 
these larger yields associated with split applications 
may not be economical when the cost of a second 
application is considered. 

• There was no yield advantage of the earlier split 
application compared to the single greenup application. 
However, both split applications had larger yields than 
waiting for a single application at Feeke’s GS 6 or 7. 
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Growing Season Weather Summary
OCT NOV-

FEB
MAR APR MAY JUN Total

Precip (in.) 6.55 7.14 1.47 1.50 3.74 3.54 23.94
Cumulative 
GDDs 352 442 538 675 1138 1767 1767
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Grains

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Moisture
(%)

Yield
(bu/ac)

PGR 17.0 90 a

Control 16.9 80 b

Treatment Means with the same letter are not significantly different according to Fisher’s 
Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 4
CV: 0.1%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
After the application of Palisade and throughout the 
rest of the growing season, the plants with the growth 
regulator applications were visibly shorter. As plants 
continued to mature, lodging became more prevalent in 
the check (non-treated) areas of the field. 

Palisade® EC plant growth regulator (PGR) 
is marketed as a plant growth regulator 
designed to mitigate the threat of lodging 
from high nitrogen levels. This PGR increases 
stem thickness and diameter to help 
strengthen the stem and decrease lodging, 
which avoids harvest delays, yield loss and 
reduced grain quality. 

For inquiries about this project, contact 
John Barker (barker.41@osu.edu).

Ariel view of lodged wheat prior to harvest.

eFields Collaborating Farm 
OSU Extension 

Knox County

This study was designed as a randomized 
complete block. Each plot was 60 feet wide 
and encompassed the full length of the field. 
Treatments consisted of no growth regulator 
(control) vs Palisade plant growth regulator 
(PGR) at a rate of 14.4  oz/acre. A calibrated 
yield monitor was used to collect yield data. 
The plant growth regulator is designed to 
mitigate the threat of lodging from higher levels 
of nitrogen. 
  
  

Planting Date 9/29/2021

Harvest Date 6/29/2022

Variety AgriPro SY 547 

Population 1.5 million

Acres 41

Treatments 2

Reps 3

Treatment Width 60 ft.

Tillage Minimum

Management Fertilizer, Fungicide

Previous Crop Soybeans

Row Spacing 7.5 in.

Soil Type Bennington Silt 
Loam, 56%
Centerburg Silt  
Loam, 28%
Condit Silt Loam, 16%

Evaluate the effectiveness of a plant 
growth regulator on wheat.
  

RESULTS

WEATHER INFORMATION
• There was a statistically significant yield 

advantage in the treated areas of the field of 
13.29 bu./ac.

• An economic analysis using a cash price at 
harvest of $8.97; treatment costs of $15.75/ac., 
and application cost of $8.00/ac. resulted in an 
increased in net return of $38.83 per acre in the 
treated portions of the field.
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Growing Season Weather Summary
OCT NOV-

FEB
MAR APR MAY JUN Total

Precip (in.) 6.04 10.78 2.83 2.96 5.33 1.72 29.66
Cumulative 
GDDs 347 462 587 741 1183 1772 1772
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Forages

For 2022, eFields forage research was focused on increasing forage production in Ohio. 
Some exciting and innovating projects were executed this year, with 2 unique studies 
being conducted across the state. 2022 Forage research presented in eFields covers 
both precision nutrient management and species selection. Below are highlights of the 
2022 eFields Forage research:

15 acres of forage                                   2 forage studies

For more forage research and feeding management from Ohio State University Extension, 
explore the following resources: 

Ohio Forage Performance Tests 
The purpose of the Ohio Forage Performance Test is to 
evaluate forage varieties of alfalfa, annual ryegrass, and 
cover crops for yield and other agronomic characteristics. 
This evaluation gives forage producers comparative 
information for selecting the best varieties for their 
unique production systems. For more information visit: 
go.osu.edu/OhioForages.

Agronomic Crops Team - Forages Research 
The Agronomic Crops Team performs interesting 
research studies on a yearly basis. Resources, fact 
sheets, and articles on alfalfa, winter annuals, and 
summer annuals can be found here on the Agronomic 
Crops Team website: go.osu.edu/CropTeamForages.

Ohio Forage 
Performance Tests 

Agronomic Crops Team 
Forage Research 

Forage Team Dairy Team Beef Team

Species for Planting by Mid-July

Corn Plant Silage
Highest single cut forage yield potential of all choices.
Silage quality will be lower than with normal planting dates.
Risk will be getting it harvested at right moisture for good fermentation.

Forage Sorghum
Sorghum Sudangrass

Sudangrass

Best harvested as silage.
Brown midrib (BMR) varieties are best for lactating cows. Conventional 
varieties are okay if BMR seed is not available.
Can produce 3-4 tons of dry matter/acre.
Risk of prussic acid (hydrogen cyanide gas) if frosted.

Soybean Silage Reasonable alternative to replace alfalfa forage.
Check seed treatment and herbicide labels, many restrict forage use.

Teff Grass Best suited to beef and sheep; lower yield than sorghum grasses.
Can harvest as hay or silage.

Millets
Best suited to beef and sheep; many produce a single harvest.
Best harvested as silage.
Pearl millet does not produce prussic acid after frost damage.

Mixtures of annual grasses with 
soybean

Best harvested as silage.
Mixtures of sorghum grasses or millets or even oats and spring triticale with 
soybean are feasible and can improve forage quality characteristics.

Species for Planting Late-July to Mid-September

Oat or Spring Triticale
Can be mowed and wilted to correct harvest moisture.
Harvesting as hay can be challenging.
Earlier planting dates provide more autumn yield.

Oat or Spring Triticale Plus
Winter Cereals

Winter cereals (Winter rye, Winter wheat, Winter triticale) can be added to 
oat or spring triticale to add a forage harvest early next spring. Winter rye 
can also contribute a little extra autumn yield to the mixture.

Oat or Spring Triticale
Plus Field Peas

Field peas can improve forage quality (especially crude protein content) but 
will increase seed cost.

Italian Ryegrass
Earlier planting dates provide more autumn yield.
Excellent forage quality in the fall.
Potential for three harvests next year starting in late April.

Ohio State Forages Research
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Forages

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE SUMMARYOBSERVATIONS
Nitrogen rate had a very visual effect on oats color 
and growth. Plots with 0 pounds of nitrogen were 50% 
volunteer wheat with very yellow oats. Plots with 100 
lbs of nitrogen or more had dark color with increased 
nitrogen rates having visually larger leaves. 

The nitrogen application had a very visual effect on the oats color 
and growth.

NC Ag Research Station 
OARDC 

Sandusky County

This trial was designed as a randomized 
complete block design with 2 planting dates 
and 5 nitrogen rates. Nitrogen rates were 
0 lbs, 50 lbs, 100 lbs, 150 lbs, and 200 lbs 
of nitrogen applied as urea using a drop 
spreader. Plots were harvested once the oats 
heads had just emerged but before they tried 
to pollinate. 

Planting Date 7/15/22, 8/1/22

Harvest Date 9/16/2022, 10/7/2022

Variety VNS

Population 100 lbs/ac

Acres 5

Treatments 10

Reps 4

Treatment Width 10 ft.

Tillage No-Till

Management Fertilizer, Fungicide

Previous Crop Wheat

Row Spacing 15 in.

Soil Type Hoytville Clay 
Loam, 100%

Assess the effect of nitrogen fertilizer 
rate on oats planted as soon as wheat 
is harvested versus the first of August.

WEATHER INFORMATION

• Both planting date and nitrogen rate had an effect 
on oats yield. 

• Unlike prior years when the early planting date 
yielded less than the later planting this year the 
early planting significantly out yielded the later 
planting. 

•  Nitrogen application increased crop yield but 
didn’t have an effect on crude protein with the early 
planting date.

•  200 lbs of nitrogen maximized yield with the early 
planting date, but the later planting only needed 
100 lbs of nitrogen to maximize yield but protein per 
acre was maximized with 200 lbs of nitrogen. 

Harvest DatesPlanting Dates
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Summer Annual Forages

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 0.99 3.16 2.48 3.72 3.85 1.19 15.39
Cumulative 
GDDs 108 556 1218 1983 2706 3208 3208

Treatments TDN NDF Crude Protein Tons/ac

7/15 0 lbs N 56.0 bc 67.7 a 10.53 a 0.60 ef

7/15 50 lbs N 56.3 b 59.43 a 10.03 ab 1.14 d

7/15 100 lbs N 54.7 d 59.7 a 9.33 bc 1.52 bc

7/15 150 lbs N 54.9 cd 62.1 a 10.33 a 1.63 b

7/15 200 lbs N 54.6 d 67.7 a 10.53 a 2.00 a

8/1 0 lbs N 59.3 a 59.4 a 10.03 ab 0.34 f

8/1 50 lbs N 59.9 a 59.7 a 8.55 cd 0.66 e

8/1 100 lbs N 59.6 a 62.1 a 7.80 d 1.02 d

8/1 150 lbs N 59.1 a 62.1 a 8.65 cd 1.27 cd

8/1 200 lbs N 59.9 a 62.1 a 10.3 a 1.04 d

LSD: 1.2
CV: 1.7%

LSD: 3.8
CV: 4.9%

LSD: 0.91
CV: 8.1%

LSD: 0.28
CV: 21.4%

Treatment Means with the same letter are not significantly different according to Fisher’s Protected Least Significant Differences (LSD) test at 
alpha = 0.1.

For inquiries about this project, 
contact Jason Hartschuh             
(hartschuh.11@osu.edu) or Allen Gahler 
(gahler.2@osu.edu).

RESULTS

PROJECT CONTACT
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Forages

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments TDN NDF Crude Protein Tons/ac
Fall: 0 lbs N 

Spring: 70 lbs N, 0 lbs S 56.9 a 59.7 b 15.43 a 2.14 b

Fall: 0 lbs N 
Spring: 50 lbs N, 0 lbs S 56.5 a 61.1 a 13.92 b 2.17 b

Fall: 20 lbs N 
Spring: 50 lbs N, 0 lbs S 56.2 a 61.6 a 13.92 b 2.20 ab

Fall: 20 lbs N 
Spring: 50 lbs N, 20 lbs S 56.7 a 61.4 a 13.9 b 2.43 a

Fall: 20 lbs N 
Spring: 70 lbs N, 0 lbs S 56.8 a 59.1 b 15.9 a 2.27 ab

Fall: 20 lbs N 
Spring: 70 lbs N, 20 lbs S 56.7 a 61.4 a 14.0 b 2.36 ab

LSD: 1.0
CV: 1.5%

LSD: 1.4
CV: 1.9%

LSD: 0.85
CV: 4.7%

LSD: 0.25
CV: 9.0%

Treatment Means with the same letter are not significantly different according to Fisher’s Protected Least Significant Differences (LSD) test at 
alpha = 0.1.

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
Plots that received fall nitrogen had a darker green color 
to them in the spring than plots that didn’t have any 
fall nitrogen. After spring nitrogen application plot color 
evened out. The sulfur plots were then darker green at 
harvest.  

Forage analysis was used to determine 
the nutritional value of the forage for 
livestock performance. 

For inquiries about this project, 
contact Jason Hartschuh              
(hartschuh.11@osu.edu) or Allen Gahler 
(gahler.2@osu.edu).

The sulfur plots were darker green at harvest.

NC Ag Research Station 
OARDC 

Sandusky County

A randomized complete block design was used 
for this study with 6 treatments. A base of 0 or 
20 pounds of nitrogen was applied in the fall as 
urea using a drop spreader. At green-up, 50 or 
70 pounds of additional nitrogen was applied 
as urea with a drop spreader. An additional 
treatment of 20 pounds of sulfur as ammonium 
sulfate was applied with a drop spreader, 
nitrogen balanced in the spring to treatments 
with 20 pounds of fall nitrogen and 50 or 70 
pounds of spring nitrogen.   

Planting Date 10/14/2021

Harvest Date 5/13/2022

Variety VNS

Population 120 lbs/ac

Acres 10

Treatments 6

Reps 4

Treatment Width 10 ft.

Tillage No-Till

Management Fertilizer

Previous Crop Soybeans

Row Spacing 7.5 in.

Soil Type Rimer Loamy Fine
Sand, 98%
Hoytville Clay Loam, 2%

Determine the nitrogen and sulfur 
needs of cereal rye with both fall and 
spring application timing.  

RESULTS

WEATHER INFORMATION

• Cereal rye when grown for forage benefits from 
nitrogen applications in the fall and spring.

• The fall nitrogen application trended toward 
higher yields with the fall nitrogen application in 
combination with 50 lbs of spring nitrogen and 20 
lbs of sulfur yielding significantly more than the no 
fall nitrogen treatments. 

• 70 lbs of spring nitrogen without sulfur regardless 
of fall nitrogen treatment significantly increased 
crude protein. 

• The additional 20 lbs of nitrogen cost $18 but 
increased the feed value by an average of $35 
per acre for the increased crude protein.   

Planting Date
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Harvest Date

Winter Rye Nitrogen and Sulfur Rate 

Growing Season Weather Summary
OCT NOV-

FEB
MAR APR MAY JUN Total

Precip (in.) 10.46 7.23 2.17 1.79 4.55 2.17 28.37
Cumulative 
GDDs 361 457 552 678 1117 1747 1747
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Water
QualityOhio State Water Quality Research

Agriculture plays a key role in meeting water quality challenges in Ohio. In 2022, eFields 
research was expanded to better understand how management practices can help 
improve environmental stewardship, sustainability, and profitabilty. This research aims 
to help Ohio farmers improve the resiliency of their farm operations. Below are highlights 
of some of the 2022 eFields soil health and water quality research:

168 soil health trials                2 other studies

For more soil health and water quality research from The Ohio State University’s College 
of Food, Agricultural, and Environmental Sciences and the Department of Extension, 
explore the following resources: 

OSU Ag Best Management Practices
Selecting the most effective best management practices 
(BMPs) for the specific field situation is critical for success.
Learn about critical concerns and the BMPs that can help 
address them at the Ag BMP website here: 
agbmps.osu.edu

H2Ohio
H2Ohio is Governor Mike DeWine’s initiative to ensure 
safe and clean water for all Ohioans. It is a comprehensive, 
data-driven approach to improving water quality over 
the long term. H2Ohio focuses specifically on reducing 
phosphorus, creating wetlands, addressing failing septic 
systems, and preventing lead contamination. Learn more 
at: h2.ohio.gov

CFAES Water Quality Inititative
Faculty and staff in the College of Food, Agricultural, and 
Environmental Sciences have a long and productive record 
of conducting research, teaching, and extension/outreach 
activities to address Ohio’s pressing water quality challenges. 
For more information, please visit: waterquality.osu.edu/

OSU Extension Water Quality  
Local solutions will be critical to solving water quality 
challenges. OSU Extension has assembled a team of water 
quality associates to help meet local needs of farmers in 
Northwest Ohio. Learn more at the OSU Extension Water 
Quality website here: https://waterqualityextension.osu.edu/

OSU Soil Health
Soil health is a critical impact for many areas of agronomy, 
horticulture, and natural resources, with ties to entomology, 
plant pathology, engineering, chemistry, and many other 
disciplines. Information related to soil health assessment, 
management, and research can be found on the Soil Health 
website: soilhealth.osu.edu

http://waterquality.osu.edu/
https://waterqualityextension.osu.edu/ 
http://digitalag.osu.edu
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Cereal Rye Biomass Prediction

PROJECT CONTACT

For inquiries about this project contact 
Sami Khanal, Assistant Professor, Food, 
Agricultural, and Biological Engineering 
(khanal.3@osu.edu) or Matthew 
Romanko, Water Quality Associate, Ohio 
State University Extension (romanko.7@
osu.edu).

OBJECTIVE eFields Collaborating Farm 
OSU Extension

Statewide

Use UAV imagery to estimate biomass 
in cereal rye cover crop fields

STUDY DESIGN

STUDY INFORMATION

Thirty-one farm fields planted with cereal rye across the Western Lake Erie basin were sampled from March to May during 
the spring of 2021 and 2022. Data were collected from six to ten sample locations within each field. These data include 
multispectral UAV imagery, plant biomass, weed infestation, plant height, and Canopeo measurements (% canopy cover). 
The spectral data collected from the UAV-mounted multispectral sensor were used to model plant biomass at the sample 
locations within each field. Several modeling techniques were evaluated in this study.

Study area Western Lake Erie 
Basin

Counties Williams, Defiance, Mercer, 
Auglaize, Allen, Putnam, 
Wood, Hancock, Henry, 
Wyandot, Seneca, Sandusky

Total fields 31

Samples per 
field

6 to 10

Data collection Spring 2021 and 2022

Crop Type Cereal rye

UAV images Multispectral

Plant 
measurements

Dry weight biomass
Plant height
Weed presence
Canopy cover

SUMMARY

OBSERVATIONS
The multispectral camera/sensor on the UAV produced an image containing five spectral bands (blue, green, red, red-
edge, & near infra-red) which were used to produce several spectral indices and ratios to represent crop health. These 
indices and ratios were used as explanatory variables in three different types of predictive model, including multiple 
linear regression (MLR), random forest (RF), and support vector machine (SVM). Two different subsets of possible 
explanatory variables were tested using each predictive method. The first subset included all the single spectral bands 
and a variety of popular spectral indices from literature (NDVI, SR, GNDVI, EVI, NGRDI, ExG, NGRDI, TVI, SAVI, 
NDRE, SR_RE, RTVI). The first group is denoted with subscript 1. The second subset of explanatory variables included 
all the possible non-r0epeating combinations of two-band ratios and normalized difference ratios (n=20) and is denoted 
with subscript 2. A third MLR was run using a recursive feature elimination method to reduce highly correlated input 
variables and is denoted with subscript 3.

All the data collected in 2020 and 2021 were combined and then randomly split into training and testing data (70% & 
30% of the data respectively) subsets to evaluate the performance of each model at predicting biomass from the UAV 
imagery. The results from each model are shown in the table below. 

While the random forest method produced the highest r-square value for both subsets of explanatory variables within 
the training data set, multiple linear regression had the highest r-square values for both subsets when applied to the test 
data set. The best result was obtained using the ratios and normalized difference ratios with the best subset MLR. With 
this method, the highest r-square value = 0.75, was obtained as well as the lowest error, RMSE = 71.17 g/m2.

We acknowledge the large observed error when using only the spectral data to estimate cereal rye biomass. Including 
vegetation height and percent canopy cover, measured in the field, increased the accuracy of the model to R-square = 
0.86, RMSE = 48.32 g/m2 for training and R-square = 0.87, RMSE = 50.68 g/m2 for test data. 

TOOLS OF THE TRADE
Unmanned Aerial Vehicles (UAVs)
UAVs are used to capture imagery of crop 
fields throughout the season to monitor 
changes in biophysical and chemical 
parameters important to crop health.

Model Explanatory variables n

Training data 
results

Test data 
results

R2
RMSE 
(g/m2)

R2
RMSE 
(g/m2)

MLR2 Best subsets - ratios & normalized difference ratios 10 0.52 80.9 0.75 71.2

MLR1 Indices from literature & single bands 18 0.51 82.6 0.59 90.0

RF1 Indices from literature & single bands 18 0.55 82.7 0.54 94.0

SVM1 Indices from literature & single bands 18 0.48 93.3 0.47 108.3

MLR3 Recursive feature elimination - ratios & normalized difference ratios 5 0.54 91.1 0.47 80.6

SVM2 Ratios & normalized difference ratios 5 0.48 94.0 0.42 86.4

RF2 Ratios & normalized difference ratios 5 0.58 96.6 0.32 96.6

Figure 2: Sampling procedure for each individual sampling point. Each field was sampled at six to ten 
predetermined locations across the field.

Figure 1: Field locations across the Western Lake Erie Basin.
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Cover Crop Factsheets

PROJECT CONTACT

For inquiries about this project contact 
the Ohio representative of the Midwest 
Cover Crops Council, Sarah Noggle 
(noggle.17@osu.edu).

eFields Collaborating Farm 
OSU Extension

Statewide

Explore the new species-specific 
cover crop factsheets. Joint 
publications between Midwest 
Cover Crops Council (MCCC) and 
OSU Extension

MIDWEST COVER CROPS COUNCIL (MCCC)
The Midwest Cover Crops Council seeks to significantly increase the amount of continuous living cover on the Upper 
Midwestern agricultural landscape. From cities to the countryside, this transition in landscape design will produce 
numerous ecological benefits, including improvements in water, air and soil quality. To effectively achieve our aim of broad 
adoption of cover crops by farmers, we will build a vital and effective regional collaboration of agencies, individuals and 
the general public.

For more information, visit midwestcovercrops.org. 

ADDITIONAL RESOURCES

SPECIES COVERED
23 of the most commonly used cover crop species in Ohio are covered by this series. For more detailed information on 
what to plant and when, tailored to your operation, utilize the Midwest Cover Crops Council’s Cover Crop Selector Tool 
at midwestcovercrops.org.

Additional bulletins, factsheets, and publications can be found at the Midwest Cover Crops Council website. MCCC 
provides information and support regarding planting, termination, equipment, management, and cover crop recipes for 
novice to experienced cover crop users. 

TOOLS OF THE TRADE
This series of factsheets can be found on 
the Midwest Cover Crops Council Website, 
midwestcovercrops.org.

COVER CROP FACTSHEET SERIES
This factsheet series was created to combine information from MCCC’s Cover Crops Field Guide and the MCCC Cover 
Crop Selector Tool into one easy-to-digest publication. Each of the 23 cover crop species covered has a front and back 
page of useful information such as: seeding rate, performance information, cultural traits, termination information, potential 
advantages & disadvantages, and identification information. 

FACTSHEET SPONSORS: 
Midwest Cover Crops Countil & McKnight 

Foundation

GRASS SPECIES
• Annual Ryegrass
• Barley
• Cereal Rye
• Japanese Millet
• Oats

• Pearl Millet
• Sorghum-Sudangrass
• Sudangrass
• Triticale
• Wheat

BRASSICA SPECIES
• Forage Turnip
• Radish
• Rapeseed

LEGUME SPECIES
• Berseem Clover
• Cowpea
• Crimson Clover
• Field Pea/Winter Pea

• Hairy Vetch
• Red Clover
• Sunn Hemp
• Sweetclover

BROADLEAF SPECIES
• Buckwheat
• Sunflower

HOW TO ACCESS THE FACTSHEETS
This series of factsheets can be found on the Midwest Cover Crops Council Website, midwestcovercrops.org.

http://midwestcovercrops.org
http://midwestcovercrops.org
http://midwestcovercrops.org
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eFields Collaborating Farm 
OSU Extension 

Statewide 

Provide a statewide baseline of soil 
health values from Ohio to help farmers 
and landowners assess and track soil 
health in their fields.

OBJECTIVE

STUDY DESIGN
Soils were sampled from 168 fields across 37 counties in 
Ohio.This baseline assessment was compiled from 10 distinct 
projects conducted at Ohio State University from 2015 – 2021. 
These projects involved mostly on-farm research that either 
included a simple manipulation or sampled soil in a survey 
approach. Nearly all soils were from production agricultural 
fields. Projects were diverse and included field crop fertilizer 
recommendation trials, certified organic corn fields, soybean 
fields, hopyards, and tomato fields. See the full fctsheet for 
more information on the projects included here.
A total of 2,454 soil samples came from 75 counties across 
Ohio (Figure 1). Soils were most commonly a single soil 
sample per field, but no more than 10 soil samples per field. 
We excluded 12 organic soils from our dataset (organic matter 
values >15%), which represented <0.5% of observations, 
bringing our total to 2,442 soils.
Organic soils differed enough from mineral soils to be 
considered separately, but we unfortunately did not have 
sufficient organic soils to include in an independent analysis.

Most soils were sampled to 8-inch depth, with the exception of the approximately 400 eFields project soils sampled at 
4- and 6-inch depths. Soils were sampled typically in the fall or spring and mailed or transported to the Soil Fertility Lab at 
Ohio State where they were dried and ground to <2 mm and analyzed for soil health (POXC, Respiration and Soil Protein; 
soilfertility.osu.edu/protocols). Spectrum Analytic performed routine nutrient analysis (pH, Mehlich-3 nutrients, organic 
matter via loss-on-ignition) with recommended procedures (NCERA-13, 2015). At the Ohio State Soil Fertility lab, finely 
ground soils were scanned with a mid-infrared spectrometer to predict soil organic carbon and soil texture (as described 
in Deiss et al., 2020a, 2020b). Soil was classified first into one of the 12 textural classes, and then further categorized into 
one of three main soil groups: Coarse (sand, loamy sand, sandy loam), Medium (sandy clay loam, loam, silt loam, silt) 
or Fine (sandy clay, clay loam, silty clay loam, silty clay, clay) (Soil Survey Division Staff, 1993). Similarly, soils were also 
divided into three groups based on cation exchange capacity: Sands (<8 meq/100g), Loams (8-16 meq/100g) or Clay (>16 
meq/100g). Data were summarized based on percentiles of Low (<25th percentile), Medium (25-50th percentile), High 
(50-75th percentile) and Very High (>75th percentile).

Figure 1. Soil samples were collected from fields across 
Ohio (counties highlighted in red are where samples were 

collected).

Soil Health Baseline Assessment
RESULTS

Table 1. Summary of soil data based on percentiles (n=2442).

As expected, soil properties varied greatly across all 2,442 soil samples (Table 1). Fifty percent of the soils had optimal pH 
values (6.0 – 6.8) and most soils had sufficient Mehilch-3 phosphorus (P) and potassium (K) values. In general, soil test 
levels were in optimal ranges for grain crops in Ohio (Culman et al., 2020). Soil organic matter ranged from 0.1 to 9.8% 
for these soils, with 50% of the values falling below and 50% of the values falling above 2.2% (median value). Soil health 
measures that reflect biologically active organic matter values varied greatly, with median values of 496 mg/kg for POXC, 
46.5 mg/kg for respiration and 4.4 g/kg for soil protein (Table 1). Figure 2 shows the distribution of soil health values by 
CEC. Since soil health values vary by soil type, it can be useful to consider other factors including CEC when looking at 
your results.

Variable Minimum 25th 50th 75th Maximum

pH 4.2 6.0 6.4 6.8 8.0

Mehlich-3 Phosphorus (mg/kg) 2 27 44 70 969

Mehlich-3 Potassium (mg/kg) 28 105 140 179 633

Cation Exchange Capacity (meq/100g) 1.9 9.1 12.0 15.3 27.5

Organic Matter (%) 0.1 1.7 2.2 2.7 9.8

Soil Organic Carbon (%) 0.6 1.4 1.7 2.1 7.1

Permanganate Oxidizable Carbon (mg/kg) 55 401 496 617 1433

Respiration (mg/kg) 4.4 32.0 46.5 65.3 458.5

Soil Protein (g/kg) 1.5 3.9 4.4 5.3 25.6

CONCLUSIONS
Although it is useful to compare soils against each other, we like to stress that all soils are unique. Rather than rating 
your soils against others, it is often more fruitful to focus on the trajectory of the soil health in your fields. In other words, 
tracking changes over time allows you to see how the health of your soil is influenced by your management practices 
(whether you are starting something new this year or continuing practices). These 3 tests are sensitive to management, 
so changes (good or bad) should be detectable within a few years. We recommend testing soils every 3-4 years, just as 
we recommend for tracking routine nutrient analysis (pH, P, K, etc). 

Figure 2. Distribution of values by CEC.TOOLS OF THE TRADE
Check out the full factsheet, Baseline 
Assessment of Soil Health in Ohio at go.osu.
edu/sh_baseline.

PROJECT CONTACT
For inquiries about this project contact 
Steve Culman, Leo Deiss, Bethany 
Fortune, Mason Gingery, Meredith 
Mann, Christine Sprunger, Elizabeth 
Hawkins (hawkins.301@osu.edu), 
Cassandra Brown, Tunsisa Hurriso, 
Anthony Fulford, David Francis, Laura 
Lindsey, Brad Bergefurd

http://go.osu.edu/sh_baseline.
http://go.osu.edu/sh_baseline.
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eFields Collaborating Farm 
OSU Extension 

Statewide 

Survey Ohio farmer fields to better 
understand how yield and soil 
health values are influenced by past 
management practices such as manure 
use, no-till and cover cropping.

OBJECTIVE

STUDY DESIGN
Soils were sampled from 168 fields across 37 counties in Ohio 
in 2022 (Figure 1). Soil cores (10-15 cores per sample) were 
taken at a depth of 8 inches and aggregated for each sample.
Fields represented different soil types and management 
histories (ex., long-term no-till vs. recently tilled, history of 
cover crops vs. no recent cover crops). All soils were mailed to 
the Brookside Labs, Inc. for analyses. Analysis included:
• Routine nutrient analysis

 ◦ Soil pH
 ◦ Mehlich-3 extractable P and K 
 ◦ Cation exchange capacity (CEC)

• Soil health analysis
 ◦ Total organic matter
 ◦ Permanganate oxidizable carbon (POXC)
 ◦ Respiration
 ◦ Wet aggregate stability

Since soil organic matter influences so many soil properties, organic matter tests are of particular interest. Roughly half of 
organic matter is made up of carbon. Carbon is the backbone of life and is the currency that plants and the soil food web 
use to cycle nutrients and energy throughout the soil. For this study, we selected the following three indicators of 
organic matter:
1. Total Organic Matter. A very important soil property that is has long been recognized as a master variable in soil. This 

is commonly measured in routine soil testing. The corn and soybean yield responses to organic matter are shown in 
Figure 2.

2. Permanganate Oxidizable Carbon (POXC). POXC is a simple, inexpensive test that uses a weak oxidizing solution to 
measure readily available carbon. Oxidation is the chemical process of decomposition with oxygen. We can think of it 
the same way as a fire using oxygen to react with wood. In the case of the soil, it’s a microorganism using oxygen to 
get energy (fire) from soil organic matter (wood). The more oxidation that happens, the more POXC there is in the soil. 
Research has shown POXC to be very sensitive to management changes (cover crops, tillage, rotations, etc.) and it 
is therefore a good indicator of recent changes to management. The corn and soybean yield responses to POXC are 
shown in Figure 3.

3. Soil Respiration. This method measures the burst of CO2 from a dried soil over 24 hours after it has been rewetted 
with water. Drying and wetting cycles occur naturally in soils. When soils dry down, organisms go into a resting state 
to survive. This method measures how fast the soil food web can ‘wake back up’ and become active again. Carbon 
dioxide (CO2) is the product of oxidation of active organic matter. (We can use the same analogy here as the burning 
wood with a fire.) The more CO2 that is respired, the more active organic matter is in the soil. Note the Solvita® test 
is based on this method. This test is also very sensitive to changes in management. The corn and soybean yield 
responses to soil respiration are shown in Figure 4.

Figure 1. Soil samples were collected from fields across 
Ohio (counties highlighted in red are where samples were 

collected).

Soil Health Survey Across Ohio Farms
RESULTS

Figure 2. Yield was positively correlated with increased organic matter content for both corn and soybeans.

Figure 3. Yield was positively correlated with increased POXC values for both corn and soybeans.

Figure 4. Yield was positively correlated with increased respiration for both corn and soybeans.soil 

Thank you to Ohio Soybean Council for providing funding for this effort.
ACKNOWLEDGEMENTS PROJECT CONTACT

For inquiries about this project contact 
Elizabeth Hawkins (hawkins.301@osu.edu), 
Jason Hartschuh (hartschuh.11@osu.edu), 
or John Fulton (fulton.20@osu.edu).
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Tech

Helping growers make the most of precision and digital ag technologies.
The Digital Ag program at The Ohio State University embodies the best of the land grant 
mission - creation, validation and dissemination of cutting-edge agricultural production 
technologies. The central focus of this program is the interactions of automation, sensing 
and data analytics to optimize crop production in order to address environmental quality, 
sustainability and profitability. The team works on the development of hand-held devices 
for in-field data collection, apps that aid in calibration of applicators, remote sensing and 
monitoring, and enhanced data analysis for shorter turnaround time.

For more technology research and information from The Ohio State University’s 
Department of Food Agricultural and Biological Engineering and industry partners, 
explore the following resources:

Tips for Calibrating Grain Yield Monitors—Maximizing 
Value of Your Yield Data
Taking the time to calibrate a yield monitor properly pays 
off when it comes to using yield map data for post-harvest 
analyses or supporting crop management decisions 
based on your yield data. This factsheet explains why 
calibration matters and provides tips for proper calibration 
and maximizing the value of your yield data. For the full 
factsheet visit: 
go.osu.edu/grainyieldmonitorcalibration

eFields Study Implementation Tips 
Conducting on-farm research may be easier than you 
think! The OSU Digital Ag team has resources available to 
help you navigate the process including study protocols for 
common management questions and ready-to-print layouts 
with replicated and randomized treatments. Here you will 
also find Excel calculators to help you with data analysis. 
go.osu.edu/eFieldstips 

The Ohio State Digital Ag Program
The Ohio State Digital Ag Program conducts studies 
related to all aspects of the corn production cycle. 
Research related to corn planting, cropping inputs, and 
harvesting technology can be found on the Precision Ag 
website: digitalag.osu.edu

Ohio State Technology Research Ohio No-Till Council
Experience and learn about cover crops, nutrient management, soil health, 

no-till equipment, digital ag, and other topics essentials for success.

2023 Events:

February 10
Cover Crop Management(morning)
Mount Victory

March 14-15
Conservation Tillage Conference 
Ada; ctc.osu.edu

April 5
Ohio Soil Health Field Day
Fairfield County - David Brandt Farm

Ohio No-Till Summer Field Days
August 17, Jeff Duling Farm
August 31, Seneca Co. (morning)
August 31, Ohio No-Till Evening Special

OSU South Centers, Piketon

December 6
Ohio No-Till Winter Conference
Plain City

Visit ohionotillcouncil.com to view event details and register. 

Look for an updated “Ohio No-Till News” page in each 
mid-month issue of Ohio’s Country Journal.

http://go.osu.edu/grainyieldmonitorcalibration
http://go.osu.edu/eFieldstips
http://digitalag.osu.edu


Soybean Forages Tech OtherSmall
Grains

Water
QualityCorn

214 | Ohio State Digital Ag Program 2022 eFields Report | 215

Tech

STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Treatments Mean CV
(%) Min Max

Rate Applied 
(lbs/ac) 17 20% 14 24

% Green Foliage 
of Soybeans 59% – 18% 85%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
This study served as a pilot to understand the ability of 
new spray drone technology equipped with a dry spread 
box to apply a cover crop mix in soybeans. The Canopeo 
APP was used to provide estimates of green foliage on 
the soybeans since the crop was in dry down and nearing 
harvest. It was collected since this foliage could influence 
the flight of applied the applied CC mix prior to landing on 
the ground. The green foliage within this soybean field did 
vary across it. To characterized the uniformity of spread, 
the coefficient of variation (CV) is used. For most dry 
products applied to cropland and pasture, a 10% variation 
of spread is considered acceptable for most application 
equipment. Though, for some equipment, a 20% variation 
is acceptable. With drones equipped with spreaders are 
new, 20% is deemed acceptable today which is similar to 
organic fertilizer spreaders. The target CC application rate 
was between 13 and 14 lbs/ac for this field.     
    

Canopeo is a mobile application (APP) that will 
measure the percentage of green canopy cover. 
It allows a user to quantify the percent canopy 
cover of live green vegetation for any agricultural 
crop, simply using the camera on smartphone 
or other mobile device. Canopeo can be used to 
support research or used as a scouting tool.

For inquiries about this project, contact 
John Fulton (fulton.20@osu.edu) or 
Greg McGlinch greg.mcglinch@wright.
edu).

Illustration of a drone equipped with a dry spreader box.

eFields Collaborating Farm 
OSU Extension 

Darke County

This study was conducted in a long-term no-till 
field. A cover crop (CC) mix was applied on 
9/19/2022 at the R7 growth stage in soybeans.  
The 5-way CC mix included Daikon Radish, 
Rapeseed, Purple Top Turnip, Hairy Vetch, & 
Crimson Clover with a target rate of 13-14 lbs/
ac. Standardized 0.5 m by 0.5 m collection 
pans were randomly placed in the field between 
soybean rows. Each pan location was marked 
with GPS and the APP Canopeo used to 
evaluate the remaining green soybean canopy 
vegetation. The drone was operated 20 feet 
above the soybean canopy during application 
with a spread width of 28 ft.  Weather conditions 
were 81F with cloudy skies and an 8 mph 
wind.  After application, seed captured in each 
pan was weighed. The rate for each pan was 
computed with the mean rate and coefficient of 
variation (CV%) calculated for all the collection 
pans to evaluate the uniformity of spread. 

 

Planting Date 9/19/2022

Variety Stine 34EA12

Population 140,000 sds/ac

Acres 28

Treatments 1

Reps 8

Tillage No-Till

Management Fertilizer, Herbicide, 
Insecticide

Previous Crop Soybean

Row Spacing 30 in.

Soil Type Eldean Loam, 64%
Westland Silty Clay 
Loam, 22%
Warsaw Silt Loam, 7%

Evaluate the distribution uniformity of 
a 5-way cover crop mix aerially applied 
with a drone into soybeans at R7.

RESULTS

WEATHER INFORMATION

• The green foliage of the soybeans averaged 59% 
but did vary (ranged from 18% to 85%) across the 
areas where collection pans were placed within 
the soybean crop. 

• The average rate of CC estimated applied across 
this field was 17 lbs/ac and ranged from 14 to 
24 lbs/ac.  Therefore, the actual applied rate 
was slightly higher than the target rate for this 
application of CCs.

• The variation of application rate was CV=20% 
and within the accepted level of variation currently 
for this type of spreading.

Planting Date
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Drone Applied Cover Crops 

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.12 3.77 4.09 6.07 2.04 2.79 21.88
Cumulative 
GDDs 169 639 1259 1989 2652 3128 3128
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STUDY DESIGN

OBJECTIVE

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
In each county, all cover crop was killed prior to planting 
so the data comparing cover crops killed before or 
after planting is based only on the Champaign site and 
therefore is not shared in these results.

METER TEROS 11 Sensors with ZL6 Data 
Loggers 

Sensors were placed at depths of 3” and 6”. 
Each logger can connect to 6 sensors but 
only 2 were used in this study.

For inquiries about this project, contact 
Amanda Douridas (douridas.9@
osu.edu) or Elizabeth Hawkins 
(hawkins.301@osu.edu).

eFields Collaborating Farm 
OSU Extension 

Champaign, Madison, Fayette

Sensors were placed in neighboring counties 
under conventional tillage, no-till, no-till with 
a cover crop killed prior to seeding and no-till 
with a cover crop killed after seeding. There 
were 3 paired sites with each treatment: 1 in 
Champaign County, 1 in Fayette County and 
1 in Madison County. Sensors were placed in 
the same soil types in different fields with 2 
sensors per treatment. 

Quantify the differences in spring soil 
moisture and temperature between 
fields under conventional tillage, no-till, 
and cover crop management. 

RESULTS

• No measurable difference was seen between the two plots when the cover crop was 
killed prior to planting. 

• When comparing cover to tilled and no-till, no difference was seen in temperature 
through planting. 

• After planting, tilled ground ran 2-4 degrees F higher through the rest of the season.

• Soil moisture at 3 inches varied between the 3 treatments with no-till only peaking as 
the wettest in March and covered ground surpassing it in April and retaining a higher 
soil moisture through the end of the season. 

Soil Moisture Sensors 

Monthly Averages of Soil Moisture at 3” Depth

Monthly Averages of Soil Moisture at 3” Depth
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Zone Avg. Emergence
(plants/ac)

Moisture
(%)

Yield
(bu/ac)

Irrigated 33,000 23.0 223

Non-Irrigated 33,000 22.5 223

Yields are reported as zone averages and are not replicated for this study.

SUMMARY

PROJECT CONTACT

OBSERVATIONS
The virtual optimizer program through CropX provided 
real-time feedback on soil moisture. This allowed the 
producer to determine when to run the irrigation system. 
The graph will show spikes when the irrigation system 
was turned on and downward steps as moisture is 
removed from the soil. The green area represents 
optimal moisture range, and the red is the critical 
moisture level indicating water is needed. 

For inquiries about this project, contact 
Dirk Dempsey (dempsey.106@osu.edu).

After harvest, yield monitor data was used to compare final corn 
yield around each probe.

eFields Collaborating Farm 
OSU Extension 

Pike County

This study was conducted in a field with a 
center pivot with corn grown in 2022. A soil 
moisture probe connected wirelessly to the 
internet was installed just after planting. The 
probe included a total of two sensor locations, 
located at a depth of 8 and 18 inches in the 
ground measuring soil moisture, temperature, 
and salinity. Daily data and graphs could be 
viewed using a mobile application that was 
used to monitor soil moisture within the soil 
profile plus schedule irrigation events. Yield 
monitor data was used to estimate final corn 
yield around each probe and compare irrigated 
to non-irrigated yields.

Planting Date 5/7/2022

Harvest Date 10/12/2022

Variety DeKalb 66-18

Population 34,000 sds/ac

Acres 500

Treatments 1

Reps 3

Treatment Width 40 ft.

Tillage Minimum

Management Fertilizer, Fungicide, 
Herbicide, Insecticide

Previous Crop Corn

Row Spacing 30 in.

Soil Type Huntington Silt
Loam, 87% 
Stonelick Loam, 13%

Understand how soil moisture 
information can be used for scheduling 
pivot irrigation.

RESULTS

WEATHER INFORMATION

• The 2022 growing season saw favorable rains 
throughout the year. However, timeliness and 
volume were crucial to yearly averages and 
yields.

• By utilizing the soil moisture data, the grower 
could make informed decisions to add more water 
at critical growth stages when the plant needed It 
the most.

Harvest DatePlanting Date
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Soil Moisture Sensors

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 2.33 4.88 4.92 8.91 4.94 2.00 27.98
Cumulative 
GDDs 207 713 1351 2126 2850 3365 3365
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STUDY DESIGN

STUDY INFORMATION

OBJECTIVE

Crop Strip Width (ft.) Moisture
(%)

Corn Yield
(bu/ac)

Soybean Yield
(bu/ac)

Corn 10 15.8 178 a -

Corn 60 15.6 162 a -

Soybean 10 10.4 - 38 a

Soybean 60 11.2 - 39 a 

Treatment Means with the same letter are not significantly different according to 
Fisher’s Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 23
CV: 14.3%

LSD: 3
CV: 8.0%

SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
This test location was one of toughest to plant this 
spring. This location had significant rains before and 
after planting. Moisture was a problem for initial planting 
along with significant weed pressure throughout the 
growing season. We also struggle with volunteer corn 
from previous year with issues from lodging corn in 
2021. This crop had no fungicide application and limiting 
factors to 2022 yield was soil fertility issues and weather 
conditions.

vDrive from Precision Planting is a 
maintenance-free electric drive system, 
simplifying your planter. A vDrive motor 
mounts to each vSet meter and makes that 
row a single row planter, because that row is 
controlled individually.

For inquiries about this project, 
contact Andrew Klopfenstein 
(klopfenstein.34@osu.edu).

Harvest was completed with a Case IH 8250 combine.

eFields Collaborating Farm 
OSU Extension 
 Darke County

This is the second year at this location to be 
testing strip intercropping. This location has 
both east/west and north/south orientations 
of planting strips. This crop was harvested in 
full passes and weighed each strip for data 
collection. For this year’s configuration we did 
60 feet of 10 foot alternating strips followed 
by 60 feet of corn then 60 feet of beans. This 
allowed for full evaluation of monoculture 
crops.

Planting Date 5/17/202

Harvest Date 10/12/2022

Hybrid Pioneer 0806AM

Variety Pioneer 35T15E

Corn Population 36,000 sds/ac

Soybean 
Population

140,000 sds/ac

Acres 30

Treatments 4

Reps 7

Treatment Width 10 ft. and 60 ft.

Tillage Minimum Till

Management Fertilizer, Herbicide, 
Insecticide

Previous Crop Corn/Soybean Rotation
Row Spacing 30 in. Twin Row 

Soil Type Eldean-Miamian      
Complex, 42%
Miamian Silt Loam, 31%
Brookston Silty Clay 
Loam, 14%

Demonstrating strip intercropping, utilizing 
alternating strips of corn and soybeans 
to identify the relationship between them 
and maximize yield potential.

RESULTS

WEATHER INFORMATION

• When comparing monoculture corn results versus 
strips, there was no statistical difference.

• When comparing monoculture bean results 
versus strips, there was no statistical difference.

Harvest DatePlanting Date

0
10
20
30
40
50
60
70
80
90

100

0

1

2

3

M
AX

. A
ND

 M
IN

. T
EM

PE
RA

TU
RE

 (°
F)

DA
IL

Y 
PR

EC
IP

IT
AT

IO
N 

(IN
)

Strip Intercropping

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 2.61 4.78 2.47 4.38 1.88 1.99 18.11
Cumulative 
GDDs 166 663 1323 2083 2772 3291 3291
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STUDY DESIGN

OBJECTIVE SUMMARY

PROJECT CONTACT

OBSERVATIONS
This test location got off to an excellent start with the 
earliest plant date we have had this location for the 
duration of trials. The crop received timely rains and 
was stressed very little through out the growing season.  
We chose not to apply any fungicides as the crop was 
healthy and showed little signs of disease. The field 
remained relatively weed free throughout the growing 
season.

For inquiries about this project, 
contact Andrew Klopfenstein 
(klopfenstein.34@osu.edu).

Making a nitrogen application to the corn strips.

eFields Collaborating Farm 
OSU Extension 
Fayette County

This location is at a much larger scale than 
any of the others. A full production 72 acres 
has been planted in these strips. The MCAC 
is only a small representation of what is being 
accomplished at this location. The rows are 
in a perfectly polar North/South orientation 
studying the effects of the sun and the row 
direction. This year all strips were harvested 
as full passes. For this year’s configuration we 
did 60 feet of 10 feet alternating strips followed 
by 60 feet of corn then 60 feet of beans. This 
allowed for full evaluation of monoculture 
crops. 

RESULTS

WEATHER INFORMATION

• When comparing monoculture corn results versus 
strips, the strips were statistically significantly 
better than monoculture corn.

• When comparing monoculture bean results 
versus strips, the monoculture beans were 
statistically significantly better than strip beans.
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Strip Intercropping

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 3.91 9.55 3.41 5.81 2.46 1.71 26.85
Cumulative 
GDDs 163 640 1296 2066 2739 3233 3233

Demonstrating strip intercropping, utilizing 
alternating strips of corn and soybeans 
to identify the relationship between them 
and maximize yield potential.

STUDY INFORMATION
Planting Date 5/13/2022

Harvest Date 10/5/2022

Hybrid Beck’s 5829A4

Variety Beck’s 3430E3

Corn Population 36,000 sds/ac

Soybean 
Population

140,000 sds/ac

Acres 72

Treatments 4

Reps 11

Treatment Width 10 ft. and 60 ft.

Tillage Conventional

Management Fertilizer, Herbicide, 
Insecticide

Previous Crop Corn/Soybean Rotation
Row Spacing 30 in. Twin Row 

Soil Type Brookston Silty Clay 
Loam, 57%
Crosby Silt Loam, 35%

Crop Strip Width (ft.) Moisture
(%)

Corn Yield
(bu/ac)

Soybean Yield
(bu/ac)

Corn 10 17.7 246 a -

Corn 60 18.1 216 b -

Soybean 10 10.1 - 52 a

Soybean 60 11.4 - 73 b

Treatment Means with the same letter are not significantly different according to 
Fisher’s Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 5
CV: 2.9%

LSD: 2
CV: 4.1%
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STUDY DESIGN

OBJECTIVE SUMMARY

PROJECT CONTACT

OBSERVATIONS
This test location got off to a decent start but was hit 
with a significant rain event shortly after planting. This 
hurt the bean emergence numbers but no replant 
was determined based off of field evaluations. This 
crop received timely rains and did receive a fungicide 
application based on disease pressures. The field 
remained relatively weed free throughout the growing 
season. The limiting factor for yield was variety selection 
and early rain event.

For inquiries about this project, 
contact Andrew Klopfenstein 
(klopfenstein.34@osu.edu).

Planter equipped with precision planting vDrive, vSet, DeltaForce, 
SpeedTube, SmartFirmer, FurrowForce, and vApplyHD.

Molly Caren Ag Center
OARDC 

Madison County

The Farm of the Future is the longest running 
continuous strip intercropping demonstration. 
The orientation remained the same East-West 
outputting strips. The strips were harvested in 
full passes with two independent machines. 
Each strip was harvested in the same single 
direction and weighed individually. For this 
year’s configuration we did 60 feet of 10 feet 
alternating strips followed by 60 feet of corn 
then 60 feet of beans. This allowed for full 
evaluation of monoculture crops.

RESULTS

WEATHER INFORMATION

• When comparing monoculture corn results versus 
strips, the strips were statistically significantly 
better than monoculture corn.

• When comparing monoculture bean results 
versus strips, there was no statistical difference.
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Strip Intercropping

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 1.45 5.78 2.83 5.12 3.98 2.21 21.37
Cumulative 
GDDs 147 600 1216 1931 2582 3055 3055

Demonstrating strip intercropping, utilizing 
alternating strips of corn and soybeans 
to identify the relationship between them 
and maximize yield potential.

Crop Strip Width (ft.) Moisture
(%)

Corn Yield
(bu/ac)

Soybean Yield
(bu/ac)

Corn 10 18.0 203 a -

Corn 60 19.0 177 b -

Soybean 10 14.2 - 59 a 

Soybean 60 14.2 - 64 a

Treatment Means with the same letter are not significantly different according to 
Fisher’s Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 15
CV: 5.9%

LSD: 9
CV: 11.0%

STUDY INFORMATION
Planting Date 5/3/2022

Harvest Date 9/28/2022

Hybrid Pioneer 0025AM

Variety LG Seeds 52830XF

Corn Population VR - 36,000 sds/ac

Soybean 
Population

VR - 129,081 sds/ac

Acres 16

Treatments 4

Reps 4

Treatment Width 10 ft. and 60 ft.

Tillage No-Till

Management Fertilizer, Fungicide,  
Herbicide, Insecticide

Previous Crop Corn/Soybean Rotation
Row Spacing 30 in. Twin Row 

Soil Type Crosby-Lewisburg Silt   
Loam, 66% 
Sloan Silty Clay
Loam, 21% 
Miamian Silt Loam, 13%
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STUDY DESIGN

OBJECTIVE SUMMARY

PROJECT CONTACTTOOLS OF THE TRADE

OBSERVATIONS
This test location was one of toughest to plant this 
spring. This location had significant rains before and 
after planting. Moisture was a problem for initial planting 
along with significant weed pressure throughout the 
growing season. This crop had no fungicide application 
and limiting factors to 2022 yield was soil fertility issues 
and weather conditions.

Precision Planting’s SpeedTube allows for 
increased speed and spacing consistency 
while maximizing the planters capability 
during tight weather      windows. The belted 
design “hand delivers” seed right into the 
furrow. 

For inquiries about this project, 
contact Andrew Klopfenstein 
(klopfenstein.34@osu.edu).

This plot was harvested with a Case IH 6150 and a Gleaner R52.

eFields Collaborating Farm 
OSU Extension 
 Wayne County

This is the third year at this location to be 
testing strip intercropping. This location has 
north/south orientations of planting strips.  
This crop was harvested in full passes and 
weighed each strip for data collection. For this 
year’s configuration we did 60 feet of 10 foot 
alternating strips followed by 60 feet of corn 
then 60 feet of beans. This allowed for full 
evaluation of monoculture crops.

RESULTS

WEATHER INFORMATION

• When comparing monoculture corn results versus 
strips, there was no statistical difference.

• When comparing monoculture bean results 
versus strips, the monoculture beans were 
statistically significantly better than strip beans.
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Strip Intercropping

Growing Season Weather Summary
APR MAY JUN JUL AUG SEP Total

Precip (in.) 2.35 5.65 3.95 4.59 3.97 2.12 22.63
Cumulative 
GDDs 131 539 1092 1779 2402 2817 2817

Demonstrating strip intercropping, utilizing 
alternating strips of corn and soybeans 
to identify the relationship between them 
and maximize yield potential.

Crop Strip Width (ft.) Moisture
(%)

Corn Yield
(bu/ac)

Soybean Yield
(bu/ac)

Corn 10 19.2 179 a -

Corn 60 21.0 179 a -

Soybean 10 15.8 - 44 b

Soybean 60 15.3 - 52 a

Treatment Means with the same letter are not significantly different according to 
Fisher’s Protected Least Significant Differences (LSD) test at alpha = 0.1.

LSD: 15
CV: 8.7%

LSD: 6 
CV: 14.3%

STUDY INFORMATION
Planting Date 5/26/2022

Harvest Date 11/4/2022

Hybrid Wyckoff 2305 VIP

Variety Synergy AGI 1721AE

Corn Population 36,000 sds/ac

Soybean 
Population

135,000 sds/ac

Acres 45

Treatments 4

Reps 7

Treatment Width 10 ft. and 60 ft.

Tillage Minimum

Management Fertilizer, Herbicide, 
Insecticide

Previous Crop Corn/Soybean Rotation
Row Spacing 30 in. Twin Row 

Soil Type Ravenna Silt Loam, 49%
Wooster-Riddles Silt 
Loams, 44%
Canfield Silt Loam, 8%
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STATISTICS TERMS
C

CV (Coefficient variation): A measure of the variability 
between treatment yields. Calculated as a percentage. 

I
Interpolation: Mathematical procedure for estimating 

unknown values from neighboring known data. 

K
Kriging: An interpolation technique for obtaining statistically 

unbiased estimates of field characteristics, such as 
surface elevations, nutrient levels, or crop yields, from a 
set of neighboring points.

L
LSD (Least Significant Difference): Used to compare 

means of different treatments that have an equal 
number of replications. For this report, a significance 
level of 0.1 (or 10%) is used. This means, when a 
treatment is statistically significant, a 90% confidence is 
attributed to that treatment actually being different from 
the comparison. 

M
Mean: The average value.

Median: The midpoint of a set of observed values.

P
P-Value: The probability of obtaining similar results if the 

null hypothesis is true.

R
Randomization: Helps account for any variations in 

production and prevents data from being biased based 
on its location in a field.

Replication: Allows for the estimation of the error associated 
with carrying out the experiment. A minimum of three 
replications is required for proper evaluation.

S
Standard Deviation: A measure of dispersion in the data 

set. The standard deviation is used to calculate the 
confidence intervals.

T
T–Test: Also called a Student’s t-test.  A statistical approach 

that can be used to determine if two treatments are 
different from each other.

OTHER TERMINOLOGY
A

AB Line: An imaginary reference line set for each field that 
a tractor/sprayer guidance system to follow. There are 
different reference lines that can be set in a field to fit a 
particular geography or layout. 

Active Downforce: A system that automatically adjusts 
the force in the air spring circuit based on soil condition 
information gathered from row unit gauge wheel sensors.

Aerial Imaging: Photos taken, or images collected, from 
aircraft to assist growers and consultants in determining 
variations within an area of interest such as a farm field.

Agronomic Data: Represents data compiled from a specific 
farming operation or at the field level generally related to 
agronomy based information such as yield, population, 
hybrid, nutrient application.  Agronomic Data is tied 
to the land or field where it was generated.  Types 
of Agronomic Data include (but are not limited 
to) hybrid selections, plant populations, yield data, 
soils data, pesticide application details, and scouting 
information.  Data generated from a yield monitor can 
be used to document yields, and for on-farm seed 
trials. In addition, yield monitor data can be used to 
make genetic, environmental, and management effect 
analyses. Soils data is being used to make fertilizer and 
regional environmental compliance decisions, while 
scouting data is being used to make spraying decisions 
as well as regional pest or disease analytics.

Algorithm: An ordered set of rules or instructions written 
as a computer program designed to assist in finding a 
solution to a problem. For example, an algorithm can be 
created to permit a microprocessor to relate sensor input 
to actuator output on board a crop chemical applicator.

Application Rate: Amount of seed distributed, expressed 
as a number, mass or volume of seed per unity of length 
or surface. 

As-Applied Map: Is a map containing site-specific 
information about the location and rate of application for 
fertilizer or chemical input. Usually created with a GPS 
equipped applicator and data logger.

Automatic Section Control (Auto Swath): Turns 
application equipment OFF in areas that have been 
previously covered, or ON and OFF at headland turns, 
point rows, terraces, and/or no-spray zones such as 
grass waterways. Sections of a boom or planter or 
individual nozzles/rows may be controlled.

Autonomous Operation: Vehicle guidance without the 
need for human intervention. A tractor may be driven 
by a series of on-boards sensors and GPS for precision 
driving without damage to crops.

Glossary
Auto-Steer: A GPS guidance system that steers agricultural 

equipment with centimeter accuracy. This level of 
accuracy requires real time kinematic (RTK) correction 
of GPS signals. Auto-steer is an add-on component for 
equipment. It includes both the GPS system to receive 
and process the signals, software and hardware to allow 
the input of control maps and the mechanical equipment 
to actually steer the tractor. Some new tractors are 
available “auto-steer ready.”

B
Base Map: A simple map that shows the boundaries of a 

field or section and information about any unique feature 
(sinkholes, or streams). 

Base Station: The RTK-GPS receiver and radio that 
are placed in a stationary position, functioning as the 
corrections source for roving tractor units in an area. 
These stations can be either portable or permanently 
installed systems and their coverage can range from 
5 to 10 miles depending on topographic conditions, 
antenna height, and radio-transmit power.  Also called 
a reference station, is a receiver located at a surveyed 
benchmark. The base station calculates the error 
for each satellite and through differential correction, 
improves the accuracy of GPS positions collected at 
unknown locations by a roving GPS receiver.

Baud Rate: Rate at which information is transferred in a 
communication channel. Refers to the number of signal 
or symbol changes that occur per second. Higher baud 
rates have more bits per second transferred.

C
CAN-Bus (in tractors and implements): CAN-Bus is a 

high-speed, wired data network connection between 
electronic devices. The hardware/wiring of CAN-Bus 
networks are generally the same, while the protocols for 
communication can be different and vary depending on 
the industry where they are used. These networks are 
used to link multiple sensors to an electronic controller, 
which can be linked to relays or other devices on a single 
set of wires. This reduces the amount of wires needed 
for a system and allows for a cleaner way to connect 
additional devices as system demands change.

Cation Exchange Capacity (CEC): Represents the total 
quantity of negative charge that is available in the soil to 
attract positively-charged ions in the soil solution.

Cloud: A global network of servers, each with a unique 
function. The cloud is not a physical entity, but rather 
an extensive network of remote servers around the 
globe that are connected online and operate as a single 
ecosystem.  One access a cloud platform online from 
any internet connected device.

Cloud Platform: Represents the hardware and software 
infrastructure for a cloud computing service that includes 

application enabling users to create and manage their 
own accounts and data within their accounts and/or 
others.  John Deere’s Operation Center and Climate 
Corp’s Fieldview would be example cloud platforms built 
for agriculture.

CLU (Common Land Unit boundary): The smallest unit 
of land that has a permanent, contiguous boundary, 
a common land cover and land management, a 
common owner and a common farmer in agricultural 
land associated with USDA farm programs (source 
USDA). CLU boundaries are delineated from relatively 
permanent features such as fence lines, roads and/or 
grassed waterways. They have attributes geospatially 
linked in a database format and also information in a 
tabular format, which is not geospatially referenced, but 
it can be queried for each producer.

Cluster sampling: A technique in which observation units in 
a population are aggregated into larger sampling units 
known as primary units.

Compact Measurement Record (CMR): Survey grade 
communication & differential corrections.  There are 
three different forms (CMR, CMR+, and CMRx) and the 
difference between them is the amount of correction data 
that can be obtained due to the amount of satellites.  It’s 
common to see this term using Trimble GPS systems.

Confidence Interval: The confidence interval represents 
the range of values for a given level of significance.

Contour Map: Yield map that combines dots of the same 
intensity and/or yield level by interpolating (or kriging).

Coordinate System: Used in GPS/GNSS navigational 
systems to reference locations on Earth. There are many 
coordinate systems but frequently used ones include: 
latitude and longitude, Universal Transverse Mercator 
(UTM), and State Plane coordinate systems.

Continuously Operating Reference Station (CORS) 
[Network]: A network managed by the U.S. office of 
National Ocean Service (NOAA) to provide GNSS data 
consisting of carrier phase measurements throughout 
the United States.  CORS eliminates the need for 
producers to purchase a personal base station, thereby 
lowering investment costs for RTK applications, and 
initial research has indicated that CORS can provide 
RTK-level correction within a 20 mile radius of the 
station’s location. Because CORS data is transmitted 
over the internet there are no line of sight requirements 
as with radio transmitted signals.

Crop Practice: The customary and systematic husbandry 
actions undertaken in establishing and caring for the 
crop.

CV (Coefficient variation): A measure of the variability 
between treatment yields. Calculated as a percentage. 
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D

Data Layer: A layer of information on a GIS map. A map 
can have many layers to present different types of 
information. For example, the first layer of a map may 
be a satellite image of an area. The next layer may have 
only lines that represent roads or highways. The next 
layer may contain topographic information and so forth. 

Database: A collection of different pieces of georeferenced 
information (yield, soil type, fertility) that can be 
manipulated (layered) in a GIS model.

Differential Global Positioning System (DGPS): A method 
of using GPS which attains the position accuracy needed 
for precision farming through differential correction.

Differential Correction: Correction of a GPS signal that is 
used to improve its accuracy (to less than 100 m/~330 
ft) by using a stationary GPS receiver whose location is 
known. A second receiver computes the error in signal 
by comparing the true distance from the satellites to the 
GPS measured distance

Digital Elevation Model (DEM): A digital representation of 
a surface, used for topography. A DEM is often used in 
reference to a set of elevation values representing the 
elevations at points in a rectangular- grid on the Earth’s 
surface. Some definitions expand DEM to include any 
digital representation of the land surface, including 
digital contours.

Dilution of Precision (DOP): One of many quality 
measurements to evaluate solutions derived by a 
positioning receiver. This is a numeric value that relates 
relative geometries between positioning satellites as 
well as the geometries between the satellites and the 
receiver; the lower the value, the higher the probability 
of accuracy. DOP can be further classified to other 
variables: GDOP (three-dimensional position plus 
clock offset), HDOP (horizontal position), PDOP (three-
dimensional position), TDOP (clock offset), and VDOP 
(vertical position). A DOP value of 4 or less is typically 
desired for best accuracy.

Directed Sampling: Simple technique of incorporating prior 
knowledge about soil variability into the sampling design 
to match sampling distribution and intensity with known 
soil patterns.

Downforce: Weight being measured by the gauge wheels 
for those row units equipped with a sensor.

E
Electromagnetic Spectrum: All wavelengths of 

electromagnetic energy including x-rays, ultraviolet rays, 
visible light, infrared light, microwaves, and radio waves.

Elevation: For agriculture applications, elevation typically 
represents the height above sea level for a physical 
object such as a field or farm structure.  Elevation is 

typically collected in meters but converted to feet within 
in-cab displays or farm software packages.

Experimental Design: The experiment planning procedure 
that results in the experimental layout.   This process 
should be conducted prior to conducting the experiment.

F
Farm Management Information System (FMIS): A 

management information system designed to assist 
farmers and precision ag service providers to perform 
various tasks ranging from operational planning such 
as creating prescriptions along with implementation and 
documentation for assessment of performed field work.

Feature: A geographic component of the earth’s surface that 
has both spatial and attribute data associated with  it.  
Examples include a field, well, or waterway.

Field Capacity: The moisture content of soil in the field 
asmeasured two or three days after the thorough wetting 
of a well-drained soil by rain or irrigation water.

Field Trial: A test of a new technique or variety, including 
biotech-derived varieties, done outside the laboratory 
but with specific requirements on location, plot size, and 
methodology.

Fix: A single position calculated by a GPS receiver with 
latitude, longitude, altitude, time, and date.

G
Geographic Coordinate System: A reference system using 

latitude and longitude to define the locations of points on 
the surface of a sphere or spheroid.

Geographic Data: Data that contain not only the attribute 
being monitored but also the spatial location of the 
attribute. Also known as spatial  data.

Geographic Information System (GIS): A computer 
based system that is capable of collecting, managing 
and analyzing geographic spatial data. This capability 
includes storing and utilizing maps, displaying the results 
of data queries and conducting spatial analysis. GIS is 
usually composed of map-like spatial representations 
called layers which contain information on a number of 
attributes such as elevation, land ownership and use, 
crop yield and soil nutrient levels.

Global Positioning System (GPS): A system using satellite 
signals (radio-waves) to locate and track the position 
of a receiver and/or antenna on the Earth. GPS is 
a technology that originated in the U.S. It is currently 
maintained by the U.S. government and available to 
users worldwide free of charge.

GLONASS (GLObal`naya NAvigatsionnaya Sputnickovaya 
Sistema): The satellite-navigation network maintained by 
the Russian government. The English translation of this 
name is “GLObal NAvigation Satellite System,” or more 

commonly named “GLONASS.” Utilizing GLONASS 
enabled receivers for precision ag applications provides 
additional satellite coverage and often improved 
performance of guidance systems. See also GNSS. 
Russian version of the American GPS satellite system. It 
is a radio-based satellite navigation system operated for 
the Russian government by the Russian Space Forces 
with a constellation of 24 operational satellites in 2010.

GNSS: The collective group of satellite-based positioning 
systems. 

GNSS Receiver: A computer-radio device that receives 
satellite information by radio waves to determine the 
position of the antenna relative to earth’s surface.

GNSS Satellite: A communication vehicle that orbits the 
earth. Satellites send time-stamped signals to GPS or 
GNSS receivers to determine positions on earth.

Grid Soil Sampling: Laying a grid over a map of a field 
and taking soil samples at the middle of each grid on 
the map. May be done at much higher densities (up to 
42 samples per acre) to approximate the true spatial 
variability of a  number of soil nutrient levels.

Ground Sampling Distance (GSD): Pixel size of remotely 
sensed imagery. Example: 30-meter; 1-meter; 
20-centimeters.

Guidance: The determination of the desired path of travel 
(the “trajectory”) from the vehicle’s current location 
to a designated target, as well as desired changes in 
velocity, rotation and acceleration for following that 
path.  There are two basic categories of guidance 
products: lightbar/visual guidance and auto-guidance. 
For lightbar/visual guidance, the operator responds to 
visual cues to steer the equipment based on positional 
information provided by a GPS. For auto-guidance, the 
driver makes the initial steering decisions and turns the 
equipment toward the following pass prior to engaging 
the auto-guidance mechanism. Auto-guidance can 
use differential correction such as WAAS, subscription 
services, and RTK. RTK is the most accurate level of 
auto-guidance available, typically +/- 1 inch. Benefits 
include improved field efficiency, reduced overlap of 
pesticide applications, time management and reduced 
driver fatigue. See also WAAS, Subscription Correction 
Signal and RTK.

H
Hybrid: The offspring of any cross between two organisms 

of different genotypes.

I
Industrial Internet: A term coined by Frost & Sullivan and 

refers to the integration of complex physical machinery 
with networked sensors and software. The industrial 
Internet draws together fields such as machine learning, 

big data, the Internet of things, machine-to-machine 
communication and Cyber-physical system to ingest 
data from machines, analyze it (often in real-time), and 
use it to adjust operations.  Some consider the evolution 
of digital agriculture today (e.g. 2015) as leading to the 
Industrial Internet in agriculture.

Internet: An international network comprised of many 
possible dispersed local and regional computer networks 
in which one can share information and resources.  
Developed originally for military and then academic use, 
it is now accessible through commercial on-line services 
to the general public.

Internet of Things (IoT): The network of physical objects 
or “things” embedded with electronics, software, 
sensors, and network connectivity, which enables these 
objects to collect and exchange data. The Internet of 
Things (IoT) allows objects to be sensed and controlled 
remotely across existing network infrastructure, creating 
opportunities for more direct integration between the 
physical world and computer-based systems, and 
resulting in improved efficiency, accuracy and economic 
benefit. Each thing is uniquely identifiable through its 
embedded computing system but is able to interpret  
within the existing Internet infrastructure. Experts 
estimate that the IoT will consist of almost 50 billion 
objects by 2020.

Interpolation: Mathematical procedure for estimating 
unknown values from neighboring known data.

ISOBUS: ISOBUS standard 11783 is a communication 
protocol for the agricultural industry that is used to specify 
a serial data network for control and communications 
on forestry or agricultural tractors and implements. 
ISOBUS-compliant tractors and implements come with 
round 9-pin connectors.

K
Kriging: An interpolation technique for obtaining statistically 

unbiased estimates of field characteristics, such as 
surface elevations, nutrient levels, or crop yields, from a 
set of neighboring points.

L
LANDSAT (LAND SATellite): A series of U.S. satellites 

used to study the earth’s surface using remote sensing 
techniques.

Legal Boundary: Area or parcel of land defined that is 
owned. Typically used for real estate transactions and tax 
purposes. Could differ significantly from an operational 
boundary due to tree and fence lines and the inclusion 
of woods or areas not farmed.

Lightbar: Is a navigation tool coupled with a GPS designed 
to keep the driver on-course. Applications include 
planting and fertilizer applications to reduce skips and 
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Latitude: A north/south measurement of position 

perpendicular to the earth’s polar axis.
Longitude: An east/west measurement of position in relation 

to the Prime Meridian, an imaginary circle that passes 
through the north and south poles.

LSD (Least Significant Difference): Used to compare 
means of different treatments that have an equal 
number of replications. For this report, a significance 
level of 0.1 (or 10%) is used. This means, when a 
treatment is statistically significant, a 90% confidence is 
attributed to that treatment actually being different from 
the comparison. 

M
Machine Data: Data that is compiled using multiple sensors 

located on agricultural machinery.  Most relate machine 
data to the information that can be collected from 
the CAN (controlled area network) on machines and 
implements. Machine data can also include guidance 
system information (autosteer, GPS path files, bearing, 
etc.), Variable rate control/technology and seeding 
rate controllers.  Data in these forms is transmitted to 
Agricultural Technical Providers (ATPs) via CANBus, 
which is a high-speed, wired data network connection 
between devices.  This device utilizes a single wire set 
to relay information, which reduces the amount of wires 
needed for a system and allows for a cleaner way to 
transfer data.

Management Zone: Management zones are created by 
subdividing a field into 10-20 acre areas with similar 
characteristics. Yield maps, soil texture maps, elevation 
data, EC data, sensor data and farmer knowledge can 
be used to create management zones in GIS software. 
There are several methods available for creating 
management zones.

Mass Flow Sensor: Is a sensor that measures grain flow in 
a yield monitor system.

Mean: The average value.
Median: The midpoint of a set of observed values.
Metadata: A term used to describe  information  about  data. 

Metadata usually includes information on data quality, 
content,  currency,  lineage,  ownership,  and  feature 
classification.

Moisture Sensor: Is a sensor that measures grain moisture 
in a yield monitor system.

N
National Mariene Electronics Association (NMEA): Set 

communications standards for GPS data.
Near Infrared (NIR): The preferred term for the shorter 

wavelengths in the infrared region extending from about 
750 nm to 2000 nm. Near infrared is the portion ranging 

from 0.75 to 1.4 µm, short wave radiation is the portion 
of spectrum from 1.4 to 3 µm, mid-wavelength radiation 
is the portion of the spectrum from 3 to 8 µm, and long-
wave radiation is the portion of the spectrum from 8 to 
15 µm.

Normalized Difference Vegetation Index (NDVI): The 
ratio of the difference between the red and near-infrared 
bands divided by their sum used to identify and enhance 
the vegetation contribution in a digital remote sensing 
analysis; a simple graphical indicator that can be used 
to analyze remote sensing measurements and assess 
whether the target being observed contains live green 
vegetation or not.

NAVSTAR (NAVigation by Satellite Timing and Ranging): 
The U.S. based global navigation satellite system that 
was funded by taxpayers and controlled by the DOD.

O
OmniSTAR: A subscription based differential GPS source. 

Omnistar is a satellite-based DGPS source that requires 
a special GPS antenna. 

On-Farm Research: Research that is conducted on a farm 
that is designed to answer specific questions. While not 
necessary, mistakes can be minimized by consulting 
with a statistician prior to the experiment. 

Operational Boundary: Actual tilled or managed area in 
which inputs are purchased and cropping or livestock 
practices implemented.

P
Plant Spacing: Most commonly the distance in inches  

between plants within a row, but may be a consideration 
of distance both within and between rows.

Precision Agriculture: Precision agriculture is a farming 
management concept based on observing, measuring 
and responding to variability in crops. These variabilities 
contain many components that can be difficult to 
compute and as a result, technology has advanced to 
off-set these difficulties. Two types of technology can 
generally be found within precision agriculture: those 
which ensure accuracy, and those that are meant to 
enhance farming operations. By combining these two 
technologies, farmers are able to create a decision 
support system for an entire operation, thereby 
maximizing profits and minimizing excessive resource 
use. This may include managing crop production inputs 
(seed, fertilizer, lime, pesticides, etc.) on a site-specific 
basis to increase profits, reduce waste and maintain 
environmental quality. 

Prescribed Application: The dispensing of a material or 
chemical into the field on a prescribed or predetermined 
basis. A prescription map is generated by an expert 
(grower and/or agronomist) based on information about 

the field in use before an application. The prescription 
determines how much of something will be applied.

Prescription Map: A prescription map tells the rate controller 
how much product to apply based on the location of the 
equipment in the field. Commonly used for variable rate 
seeding, fertilizer, lime and irrigation.

Proximal Sensing: Remote sensing sensors are positioned 
very close to the target. These sensors could be in 
physical contact with the target to a few meters away.

P-Value: The probability of obtaining similar results if the 
null hypothesis is true.

R
Randomization: Helps account for any variations in 

production and prevents data from being biased based 
on its location in a field.

Rate Controller: An electronic device  that varies the amount 
of chemical/plant nutrient applied to a given area.

Remote Sensing: The act of monitoring an object without 
direct contact between the sensor and object.

Replication: Allows for the estimation of the error associated 
with carrying out the experiment. A minimum of three 
replications is required for proper evaluation.

Resolution: A way of detecting variation.  In remote sensing, 
one has spatial resolution (the variation caused by 
distance separating adjacent pixels), spectral resolution 
(the variation from the range of spectral responses 
covered by a wavelength band), and temporal resolution 
(the variation caused by time over the same location).

S
Scale: The ratio or fraction between the distance on a map, 

chart, or photograph and the corresponding distance on 
the ground.  A topographic map has a scale of 1:24,000 
meaning that 1 inch on the map equals 24,000 inches 
(2,000 feet) on the ground.

Singulation: The percentage of seeds properly singulated 
by a seed meter.

Site Specific Crop Management (SSCM): The use of 
yield maps, grid sampling and other precision tools to 
manage the variability of soil and crop parameters and 
aid decisions on production inputs (also referred to as 
Precision Farming).

Sensor Technologies: Sensor technology refers to on-the-
go optical sensors used to measure crop status. These 
sensors utilize an active LED light source to measure 
NDVI (Normalized Difference Vegetative Index) to 
predict crop yield potential. NDVI values reflect the 
health or “greenness” of a crop and can also provide 
a relative biomass measurement. Data collected from 
these sensors are being used to direct variable rate 
nitrogen applications in grain crops and plant growth 

regulator and defoliants in cotton.
Shortwave Infrared (SIR): Shortwave infrared (red), near 

infrared (green), and green (blue) used to show flooding 
or newly burned land.

Soil Electrical Conductivity (EC): A measurement that 
correlates with soil properties that affect crop productivity, 
including soil texture, cation exchange capacity (CEC), 
drainage conditions, organic matter level, salinity, and 
subsoil characteristics. EC is the ability of a soil to carry 
an electrical current. The EC measurement is dependent 
on how it is measured.

Soil Moisture Content: Moisture content (MC) is the 
weight of water contained soil.  The moisture content is 
generally reported on the dry weight basis. 

Spatial Data: Data that contains information about the spatial 
location (position) and the attribute being monitored 
such as yield, soil properties, plant variables, seed 
population, etc. Synonymous with geographic data. 

Spatial Resolution: The size of the smallest object that 
can be distinguished by a remote sensing. A measure 
of the ability of a machine or device to vary application 
rate or treatment - defined by the smallest area in a field 
that can receive a treatment or input that is purposely 
different from that received by an adjacent area. The 
term also applies to measuring systems such as crop 
yield monitors. 

Spatial Variability: Differences in field conditions, such as 
plant, soil, or environmental characteristics from one 
location in a field to another.

SSURGO (Soil SURvey GeOgraphic) Database: A digital 
version of the NRCS soil books. Each soil type is 
represented as a polygon and tied with associated soil 
type properties.

Standard Deviation: A measure of dispersion in the data 
set. The standard deviation is used to calculate the 
confidence intervals.

Strip Trial: Experiments that contain treatments that 
are applied in a strip across an entire field.  On-farm 
replicated strip trials are field experiments that, when well 
executed, can be used to draw statistically valid cause 
and effect relationships between factors measured 
across and within fields.

T
Temporal Resolution: The time period over which data was 

collected. A measure of how often a remote-sensing 
system can collect data from a particular site on the 
ground. Also known as “frequency of coverage.” Some 
satellite systems return to the same location every 16 
days, some every four or five days, and others daily, 
depending on their orbits. Airborne sensors (manned 
and unmanned) can be scheduled as desired. 



234 | Ohio State Digital Ag Program

Temporal Variability: Fluctuations in field conditions, such 
as plant, soil, or environmental characteristics, from one 
point in time to another.

Terrain Compensation: An add-on feature for auto-
guidance systems which correct position error that may 
occur when equipment travels over rolling terrain. Roll, 
pitch and yaw are commonly referred to when discussing 
terrain compensation. Roll refers to the change in 
elevation between the left and right sides of the vehicle; 
pitch refers to the change in elevation between the front 
and rear of the vehicle; and yaw refers to any sliding or 
turning motion of the vehicle to the left or right.

Thermal Infrared (TIR): Shown in gray tones to illustrate 
temperature. It  measures radiation from the plant and 
soil surface. 

T–Test: Also called a Student’s t-test.  A statistical approach 
that can be used to determine if two treatments are 
different from each other.

U
Universal Transverse Mercator (UTM): Coordinate system 

that represents the earth’s spherical shape as 2-D zones 
that are evenly spaced grid lines.

Unmanned Aerial Vehicle (UAV): An unmanned aerial 
vehicle (UAV), commonly know as a drone and also 
referred to by several other names, is an aircraft without 
a human pilot aboard. The flight of UAVs may be 
controlled either autonomously by onboard computers 
or by the remote control of a pilot on the ground or in 
another vehicle. In agriculture, UAVs are typically used 
to survey crops. The available two types of UAVs, fixed-
wing and rotary-wing, are both equipped with cameras 
and are guided by GPS. The can travel along a fixed 
flight path or be controlled remotely.

V
Variable Rate Technology (VRT): GPS and precise 

placement technology that uses an “application 
guidance” map to direct the application of a product 
to a specific, identifiable location within a field. 
Instrumentation such as a variable-rate controller for 
varying the rates of application of fertilizer, pesticides 
and seed as one travels across a field. VRT consists of 
the machines and systems for applying a desired rate 
of crop production materials at a specific time (and by 
implication, a specific location); a system of sensors, 
controllers and agricultural machinery used to perform 
varible-rate applications of crop production inputs; refers 
to a system that varies the rate of agricultural inputs 
such as seed, fertilizer and crop protection chemicals in 
response to changing local conditions. 

Variety: A group of individuals within a species that differs 
from the rest of the species.

Vegetation Index (VI): A ratio created by dividing the red 
by the near-infrared spectral bands used to identify and 
enhance the vegetation contribution in a digital remote 
sensing analysis. 

Variable Rate Application (VRA): Adjustment of the amount 
of crop input such as seed, fertilizer, lime or pesticides to 
match conditions (yield potential) in a field. 

W
Wireless Communication: Data transfer and voice 

communications using radio frequencies or infrared 
light.

Y
Yield Calibration: Procedures used to calibrate a yield 

monitor for specific harvest conditions such as grain
type, grain flow and grain moisture. 
Yield Goal: The yield that a producer expects to achieve, 

based on overall management imposed and past 
production records. 

Yield Limiting Factor: The plant, soil, or environ mental 
characteristic or condition that keeps a crop from 
reaching its full yield potential within any specific area 
in a farm field.

Yield Mapping: Is a yield monitor coupled with a GPS. Each 
yield reading is tagged with a latitude and longitude 
coordinate, which is then used to produce a yield map. 
Refers to the process of collecting geo-referenced data 
on crop yield and characteristics, such as moisture 
content, while the crop is being harvested.

Yield Monitor: A yield-measuring device installed on harvest 
machines. Yield monitors measure grain flow, gain 
moisture, and other parameters for real-time information 
relating to field productivity. 

Z
Zone Management: The information-based division of large 

areas into smaller areas for site specific management 
applications.

(Definitions from AgGlossary, PrecisionAg, Precision 
Ag Basics Book, University of Nebraska-Lincoln, 
Alabama Cooperative Extension System, and Ohio State 

Precision Ag)

Glossary
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SEPT.

19-21

Molly Caren Agricultural Center
London, Ohio

fsr.osu.edu

Tickets available pre-show for 
$10 online or from OSU Extension offi  ces 
and local agribusinesses. 

$15 at the gate. 

Children 5 and under are free.

THE Farm Show.

FARM
REVIEW
SCIENCE

Worth it.

T H E  O H I O  S T A T E  U N I V E R S I T Y

ENGINEER
A BETTER
FUTURE

DEPARTMENT OF FOOD, AGRICULTURAL 
AND BIOLOGICAL ENGINEERING

Learn more about our
research opportunities, 
programs, and all that

The Ohio State University
has to offer you!

fabe.osu.edu

Follow us @OhioStateFABE

Undergraduate and Graduate degrees in:
Agricultural Systems 

Management

Food, Agricultural, and
Biological Engineering

Construction Systems 
Management
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eFields is an Ohio State program dedicated to advancing 
production agriculture through the use of 

field-scale research. eFields utilizes modern technologies and 
information to conduct on-farm studies with an educational and 

demonstration component used to help farmers and their 
advisors understand how new practices and techniques can 

improve farm efficiency and profitability. The program is 
dedicated to delivering timely and relevant, data-driven, 

actionable information to farmers throughout Ohio. 
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