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Innovation is critical in agriculture. It’s why the United 
States leads the world in agricultural productivity. But 
when it comes to identifying the best new products 
and practices for your farm, innovation can be costly—
in time and money.

We’re here to help. Over the past 8 years, AgRevival 
has conducted research in corn, soybeans, and sugar 
beets. Our 2018 AgRevival Research publication 
contains findings from over 135 acres of replicated 
trials. It’s your guide to the products, practices, and 
management programs that will bring you the best ROI 
for your farm.

We test so you don’t have to guess.

2018 AgRevival Research



The 2018 AgRevival Research book contains data 
from AgRevival’s 5 replicated research locations. To 
be published in this book, all studies must contain 
multiple data points. Due to the challenging weather 
this growing season, several studies could not be 
included in this book because some or all of the 
data points could not be used. We are committed 
to delivering accurate data as this book is intended 
to be the starting point in your agronomic decision-
making process. 

We are excited to be chosen again as a cooperator for 
Beck’s Practical Farm Research (PFR) program. As a 
cooperator, we fill needs on certain soils, geographies, 
diverse acres, etc. In 2018, we performed 21 PFR 
studies on 55 acres. The protocol for these studies 
was designed by Beck’s PFR team and executed by 
AgRevival. The PFR studies are not included in our 
2018 AgRevival Research book but can be viewed at 
www.beckshybrids.com/pfresearch.

More studies. Greater accuracy.

Your Minnesota cooperator for 
Beck’s Practical Farm Research.

Your guide to 
better farming.

Blomkest

GibbonFairfax
New Ulm

Thank you to our project partners.



Calculating Return-on-Investment (ROI)

Weather Summary

Return-on-Investment = Bushels Per Acre x Price Per Bushel – Treatment Cost

The crop prices used to calculate ROI in the 2018 AgRevival Research book are 
determined based on the average Friday Chicago Board of Trade (CBT) closing futures 
prices from September 1, 2017 through August 31, 2018 minus $0.20.

We believe these prices to be a fair and accurate market value that you can use to 
view ROI in our 2018 studies at a glance. However, if you expect to receive a price that 
differs significantly from the listed commodity prices, we recommend recalculating the 
ROI to better fit your operation.

Test weight and bu./ac. are adjusted to 15% moisture for corn and 13% for soybeans.

The extreme weather of 2018 was and remains a hot topic among farmers. Prior to spring 
planting, soils remained cold through April. Unwelcomed snow fall events through the 
end of April delayed planting by a week or more this year. As more favorable conditions 
appeared, the soil experienced a rapid warm-up in the top 3 inches allowing planting to 
hit full swing in the first weeks of May. The warm soils produced great emergence, but 
cool May showers limited the amount of soil mineralization taking place. This limited 
vegetative growth and brought many growing crops to a near standstill. A wet June 
further complicated growing conditions and produced many short and yellow eyesores 
in corn fields as nutrients were pushed farther down in the soil profile while roots 
remained shallow. This led to stalk quality issues and diseases later on. Above average 
temperatures in July made up for lost time in months prior to and allowed crops to 
accumulate much needed GDUs. Unexpectedly, pollination occurred approximately 3 
weeks earlier than past seasons. August started with more precipitation but ended the 
month drier which continued through September into October.

Corn
$3.76/bushel

Soybeans
$9.63/bushel
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Have questions regarding any of the 
studies, products, or farming practices 
included in this book? 

Now you can easily ask a question 
(or several questions) via our mobile-
friendly website and get a prompt 
reply. And it's all kept private so we 
can get right down to the details that 
will help your operation.

To ask a question, go to
www.agrevival.com/ask-agrevival
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Corn Sub-Surface Drip Tape Irrigation Study

Purpose:

To evaluate the return-on-investment when using sub-surface drip 
tape irrigation.

Project Partners:

ROI does NOT include cost of drip tape, water source, or installation of system.
Additional cost of high management (Injected Products): $16.00/A. CarbonWorks RSTC 17® - IPE 3-15-0 (N,P,K irrigation product) $ 15.75/ A 
(Individual results may vary.)

In-Furrow Treatment
Percent 
Moisture

bu./ac. 
Difference ROIbu./ac.Test Weight

Observation:

This location received 26.5 inches of rain from planting until harvest. All 
zones were broadcast with 18-46-60 pre-emerge. Total amount of water 
applied to the water only and high management zones was 3 inches. 
0.75 inches of rain equivalent was added at V3, in the high management 
zone we applied 45 units of nitrogen, 16 oz of CarbonWorks RSTC 17 
and 2.5 gallons of IPE 3-15-0 through the tape. 1.25 inches was applied 
at V6, in the high management zone we applied 45 units of nitrogen 
through the tape. Also at V6, we top dressed 140 lbs. nitrogen on the 
control zone and water only zone. 1 inch was applied at VT, in the high 
management zone we applied 45 units of nitrogen through the tape. 
These are the lowest yields we have seen in this study in the 3 years 
of doing it. We saw a higher than average rainfall, causing a yield loss 
were we added more water. The ability to apply the nutrients through 
the drip tape instead of waiting for ground conditions to improve 
increases yields and profitability.

Control: No Water 19.1 55.7 163.9 NA NA

Water Only 19.5 55.5 153.2 - 10.7 - $34.67

High Management 18.0 56.6 198.7 + 34.8 + $68.90

Price Information:

3 Year Average ROI

Corn $3.76 /Bu.

Water Only + $1.34

High Management + $106.54
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CornFurrow Max Study

Purpose:

To evaluate Kimberly Ag's Furrow Max closing system, and how it 
effect's moisture, test weight and yield.

Observation:

We tested the Furrow Max in 2 different ways. First, we compared to 
surface banding nitrogen with the planter and compared to the Yetter 
2 x 2 x 2 system. We saw that the Furrow Max placed the band in an 
accurate band with minimal off target spray. The accurate placement, 
along with the closing action provided by the Furrow Max showed a 
6.7 bushel per acre increase. Second, we tested the system with and 
without the Furrow Max with both a spiked wheel and a solid rubber 
wheel. Conditions when planting were near perfect in a conventional 
till situation. Little yield gain was achieved with a spiked closing wheel, 
but a 2.2 bushel increase vs. only solid rubber.

Control: Dribble 45-0-0 16.5 57.9 218.1 -

Furrow Max: 2 x 2 x 2 45-0-0 16.6 58.0 224.8 + 6.7

Yetter: 2 x 2 x 2 45-0-0 16.5 58.3 221.7 + 3.6

Control: Solid Rubber 17.3 57.5 224.6 -

Solid Rubber + Furrow Max 17.1 57.7 226.8 + 2.2

Control: Yetter Twisters™ 17.1 57.4 227.1 -

Yetter Twisters™ + Furrow Max 17.2 57.3 227.9 + 0.8

(Individual results may vary.)

Treatment
Percent 
Moisture

bu./ac. 
Differencebu./ac.Test Weight
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Corn Seed Treatment Study

Purpose:

To evaluate seed treatments on corn and their effect's on moisture, 
test weight and yield.

(Individual results may vary.)

Price Information:

Seed Treatment
Percent 
Moisture

bu./ac. 
Difference ROIbu./ac.Test Weight

Observation:

Corn seed is sold with primarily fungicide and insecticide seed 
treatments. In this study we are testing 2 additional seed treatments 
that focus on stimulating soil biology. We used Beck's Hybrids 5113 
AMXT, which comes with the Escalate seed treatment package. The 
treatments studied were easily treated over top the existing seed 
treatment. CarbonWorks RSTC 17® is an in-furrow liquid product, 
designed to deliver energy and oxygen to the seed trench, and in this 
study is tested as a potential seed treatment component. The energy 
and oxygen in the product needs to be maintained in a liquid form until 
soil contact, thus the reason we saw negative ROI's with the product.

Control: No Seed Treatment 19.0 56.6 213.1 NA NA

1 Scoop per 50 wt. Quick Roots® 19.2 56.6 217.6 + 4.5 + $11.17

6 oz./ 100 wt. Commence® 19.2 56.3 215.7 + 2.6 + $2.35

6 oz. CarbonWorks RSTC 17® + Com-
mence®

20.0 55.9 214.3 + 1.2 - $7.42

6 oz. CarbonWorks RSTC 17® + 1 Scoop 
per 50 wt. Quick Roots®

19.6 56.2 213.5 + 0.4 - $8.75

6 oz. CarbonWorks RSTC 17® 19.4 56.5 210.5 - 2.6 - $14.28

Corn $3.76/bu.

CarbonWorks RSTC 17® $96.00 /gal.

Quick Roots® $12.25 /Unit

Commence® $18.00 /Unit
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CornIn-Furrow Starter Study

Purpose:

To evaluate common products applied in-furrow with the planter, and 
how they affect yield, moisture, and return-on-investment.

(Individual results may vary.)

Price Information:

In-Furrow Treatment
Percent 
Moisture

bu./ac. 
Difference ROIbu./ac.Test Weight

Observation:

I call this a starter study, not a starter fertilizer study as CarbonWorks 
RSTC 17® holds zero N, P, K value. Products applied in-furrow at planting 
time should enhance seed germination, boost vigor and root mass, and 
increase the end ROI. This year, all products showed a positive yield, 
but only CarbonWorks RSTC 17® and 10-34-0 showed a positive ROI.

Control: No In-Furrow 20.2 55.8 201.2 NA NA

24 oz. CarbonWorks RSTC 17® 20.2 56.2 207.1 + 5.9 + $4.18

5 gal. 10-34-0 19.7 56.1 206.0 + 4.8 + $3.15

5 gal. 6-24-6 19.6 55.9 203.1 + 1.9 - $12.11

Corn $3.76 /Bu.

CarbonWorks RSTC 17® $96.00 /gal.

10-34-0 $2.98 /gal.

6-24-6 $3.85 /gal.

5-Year Average In-Furrow Starter 
Performance

+9.5 
bu/ac

+4.7 
bu/ac

+3.4 
bu/ac

CarbonWorks 
RSTC 17®

6-24-610-34-0
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Corn

10-34-0 10.1 6.2

10-34-0 + 32 oz. Soil Revitalizer 10.0 6.4

10-34-0 + 8 oz. eXceed™ Nano Brown 
Sugar

9.9 6.5

10-34-0 + 8 oz. CarbonWorks RSTC 17® 9.3 5.8

10-34-0 + 24 oz. NanoZyme 2.0 10.0 6.7

In-Furrow Starter Additive Study

Purpose:

To evaluate performance of various products when added to a 
common starter fertilizer, 10-34-0, and their effects on return-on-
investment.

EC and pH was collected from Hannah hand held meters. (Individual results may vary.)

(Individual results may vary.)

Price Information:

In-Furrow Treatment

In-Furrow Treatment

Percent 
Moisture

EC (electrical conductivity) pH (potential of Hydrogen)

bu./ac. 
Difference ROIbu./ac.Test Weight

Observation:

10-34-0 is a great early source of phosphorus. The side affect is the 
salt load that comes with. The 4 products tested in this second year 
of this study contain humates which are said to reduce the EC, or 
electrical conductivity. We test the EC of the in-furrow combinations 
as a guide to the salt content of the solutions. Also tested is the pH. 
Although not the highest ROI, statistically, CarbonWorks RSTC 17® is 
the only product that lowered the solutions pH and EC, reducing the 
negative affects of the high salt content of 10-34-0.

Control: 5 gal 10-34-0 20.5 55.1 219.1 NA NA

10-34-0 + 32 oz. Soil Revitalizer 21.0 55.0 223.9 + 4.8 + $9.17

10-34-0 + 8 oz. eXceed™ Nano Brown 
Sugar

20.4 55.5 224.5 + 5.4 + $18.42

10-34-0 + 8 oz. CarbonWorks RSTC 17® 20.2 56.0 222.7 +3.6 + $9.04

10-34-0 + 24 oz. NanoZyme 2.0 20.1 56.0 222.0 +2.9 + $5.27

Corn $3.76 /Bu.

10-34-0 $2.98 /gal.

Soil Revitalizer $35.50 /gal.

eXceed™ Nano Brown Sugar $30.00 /gal.

CarbonWorks RSTC 17® $96.00 /gal.

NanoZyme 2.0 $30.00 /gal.
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Control: 24 oz. CarbonWorks RSTC 17® 20.9 53.8 222.5 NA NA

CarbonWorks RSTC 17® + 8 oz. eXceed™ 
Nano Brown Sugar

21.3 53.4 224.6 + 2.1 + $6.02

CarbonWorks RSTC 17® + 16 oz. Nano-
Zyme 2.0

21.4 53.6 224.3 + 1.8 + $1.14

CarbonWorks RSTC 17® + 32 oz. Soil 
Revitalizer

21.1 53.7 220.8 - 1.7 - $15.27

CarbonWorks RSTC 17® + 16 oz. 
iNvigorate®

22.1 54.1 223.4 + 0.9 - $6.62

CarbonWorks RSTC 17® + 16 oz. B Sure 21.8 53.6 221.7 - 0.8 - $11.01

CarbonWorks RSTC 17® + 16 oz. 
Nutrimax AC™

22.3 53.7 222.9 + 0.4 - $9.38

CornIn-Furrow CarbonWorks RSTC 17® 
Additive Study

Purpose:

To evaluate various products when used with a base of CarbonWorks 
RSTC 17® and their effects on moisture, test weight and yield.

(Individual results may vary.)

Price Information:

In-Furrow Treatment
Percent 
Moisture

bu./ac. 
Difference ROIbu./ac.Test Weight

Observation:

There are a variety of products on the market that are not compatible 
with the salt in traditional starter fertilizers, but can be applied with 
CarbonWorks RSTC 17®. We saw a nice increase with the addition 
of eXceed™ Nano Brown Sugar. The addition of eXceed has shown 
consistent results over the past 3 years of testing. We feel the 
sugar gives an addition source of food and energy to the soil biology 
responsible for early season nutrient availability and germination.

Corn $3.76 /Bu.

CarbonWorks RSTC 17® $96.00 /gal.

eXceed™ Nano Brown Sugar $30.00 /gal.

NanoZyme 2.0 $30.00 /gal.

Soil Revitalizer $35.50 /gal.

iNvigorate® $80.00 /gal.

B-sure $74.00 /gal.

Nutrimax AC™ $87.00 /gal.
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Corn In-Furrow Starter Alternative Study

Purpose:

To evaluate alternative products that contain zero N, P, K used in-
furrow and how they affect yield, moisture and test weight.

(Individual results may vary.)

Price Information:

In-Furrow Treatment
Percent 
Moisture

bu./ac. 
Difference ROIbu./ac.Test Weight

Observation:

In networking with growers and research groups in other states, we've 
learned of alternative low cost uses for in-furrow systems. This study 
is designed to test some of these products and product combinations. 
The goal of these products are to stimulate soil biology and increase 
nutrient mineralization, instead of adding the nutrients to the seed 
trench.

Control: No In-Furrow 22.9 54.5 248.4 NA NA

1 oz. pH Max + 8 oz. eXceed™ Nano 
Brown Sugar

23.4 53.8 251.2 + 2.8 + $8.42

1 oz. Regulator 3.0 + 8 oz. eXceed™ 
Nano Brown Sugar

22.9 53.8 254.5 + 6.1 + $20.20

1 oz. pH Max + 24 oz. NanoZyme 2.0 23.2 54.1 249.3 + 0.9 - $2.48

1 oz. Regulator 3.0 + 24 oz. NanoZyme 
2.0

23.4 53.5 246.8 - 1.6 - $12.51

32 oz. Pat Rx2 23.5 53.8 244.1 - 4.3 - $34.92

Corn $3.76 /Bu.

pH Max $31.00 /gal

Regulator 3.0 $112.00 /gal,

eXceed™ Nano Brown Sugar $30.00 /gal.

NanoZyme 2.0 $30.00 /gal.

Pat Rx2 $75.00 /gal.
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CornIn-Furrow Sugar Rate Study

Purpose:

To evaluate the use of eXceed™ Nano Brown Sugar in-furrow and 
which rate shows the best return on investment.

(Individual results may vary.)

Price Information:

In-Furrow Treatment
Percent 
Moisture

bu./ac. 
Difference ROIbu./ac.Test Weight

Observation:

The purpose of sugar in-furrow at planting is not necessarily for the 
corn plant itself, but the biology in the soil around the seed. Giving 
the biology a kick-start in cool wet conditions has shown to give a 
better ROI then applying no sugar in-furrow. The recommended rate for 
eXceed™ Nano Brown Sugar is 8 – 16 oz./A.

Control: No In-Furrow Sugar 20.7 55.3 224.5 NA NA

8 oz. eXceed™ Nano Brown Sugar 20.7 54.9 228.2 + 3.7 + $12.07

16 oz. eXceed™ Nano Brown Sugar 20.6 55.4 229.2 + 4.7 + $13.99

Corn $3.76 /Bu.

eXceed™ Nano Brown Sugar $30.00 /gal.
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Corn Zinc Study

Purpose:

To evaluate the performance of Nano Zinc 9%, a liquid zinc fused with 
Nano Technology, on soils that vary in zinc ppm levels.

(Individual results may vary.)

Price Information:

In-Furrow Treatment
Soil Zinc Level 
ppm

Percent 
Moisture

bu./ac. 
Difference ROIbu./ac.Test Weight

Observation:

The purpose of this study is to evaluate the practice of using zinc 
across every acre, every time vs only applying to soils that are low 
in zinc ppm. Though it may have a positive synergistic reaction with 
starter fertilizers, using zinc shows a better ROI when soil levels are 
average to below average. In this study, Nano Zinc 9% showed a small 
ROI on above average soil zinc levels compared to a big ROI on below 
average soil zinc levels. This is the second year doing this study and 
the consistent take home message: use zinc in-furrow when soil levels 
are below 2 ppm.

Control 0.8 17.5 56.3 215.8 NA NA

1 pt. Nano Zinc 9% 0.8 17.7 56.9 232.1 + 16.3 + $57.91

Control 1.4 17.3 57.1 207.2 NA NA

1 pt. Nano Zinc 9% 1.4 17.2 56.8 216.6 + 9.4 + $31.96

Control 2.2 17.4 56.7 202.8 NA NA

1 pt. Nano Zinc 9% 2.2 17.7 56.9 204.5 + 1.7 + $3.02

Corn $3.76 /Bu.

Nano Zinc 9% $27.00 /gal
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Control: No Additional Nitrogen 16.4 57.3 167.9 NA NA

110 lbs. Urea (Spinner applied) 16.4 57.5 184.8 + 16.9 + $37.45

16 gal. UAN 28% (Coulter applied) 16.7 57.4 182.8 + 14.9 + $22.02

16 gal. UAN 28% ( Y-Drop® applied) 16.5 57.1 177.7 + 9.8 + $1.84

CornNitrogen Placement Study

Purpose:

To evaluate the application method of early season nitrogen 
applications and how it affects moisture, test weight and yield.

(Individual results may vary.)

Price Information:

V4 Treatment
Percent 
Moisture

bu./ac. 
Difference ROIbu./ac.Test Weight

Observation:

In past years, side dressing nitrogen at V4 with a coulter has shown 
to be better then top dressing. However this year was different in that 
top dress seemed to be the better option. We applied this nitrogen 
between rain events and the urea had already dissolved before leaving 
this location. In our experience, injected nitrogen into the soil is a good 
way to combat against the unknowns.

Corn $3.76 /Bu.

Urea $0.36 /unit N

UAN $0.48 /unit N

Application Dry $8.00 /ac.

Application Coulter $10.00 /ac.

Application Y-Drop® $12.00 /ac.

Control: No Additional Nitrogen Coulter Application Top-Dress Application

154.8 
bu/ac

170.3 
bu/ac

175.2 
bu/ac170.0 

bu/ac

187.6 
bu/ac

187.0 
bu/ac

186.9 
bu/ac

209.7 
bu/ac 201.0 

bu/ac

167.9 
bu/ac

182.8 
bu/ac

184.8 
bu/ac

2016 2016 2016Average Average Average2018 2018 20182017 2017 2017
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Corn

Corn $3.76 /Bu.

UAN $0.48 /unit N

Humika™ $57.00 /gal.

CarbonWorks Growules® 
Liquid $6.50 /gal.

CarbonWorks CetaiN™ $112.00 /gal.

Instinct® II $72.00 /gal.

Agrotain® $58.00 /gal.

Ammonium Thiosulfate $5.60 /gal.

Nitrogen Stabilizer Study (Coulter)

Purpose:

To evaluate nitrogen stabilizers in UAN 28% while using a coulter 
applicator at V5 and how it affects ROI and performance of nitrogen.

Price Information:Observation:

Our focus in the nitrogen stabilizer study is to determine which 
mode of action is most consistent year to year. 2018 expressed wet 
conditions compared to years past, raining within days of applying 
these studies. In this case, a NBPT or bactericide mode stabilizer 
showed lower performance. The carbon based stabilizers showed 
a good performance this year, and the ammonium thiosulfate (ATS) 
showed the best. Although sulfur has a natural stabilizing synergy with 
nitrogen, we believe the sulfur nutrient added the largest yield benefit 
due to the high amounts of rainfall.

Control: 16 gal. UAN 28% 17.5 56.6 219.0 NA NA

UAN + 1 gal. Ammonium Thiosulfate 17.4 57.2 234.2 + 15.2 + $51.55

UAN + 6 oz. CarbonWorks CetaiN™ 17.5 56.6 233.6 + 14.6 + $49.65

UAN + 16 oz. Humika™ 17.7 55.9 228.3 + 9.3 + $27.84

UAN + 64 oz. CarbonWorks Growules® 
Liquid

17.7 56.4 224.1 + 5.1 + $15.93

UAN + 32 oz. Instinct® II 17.6 56.9 222.1 + 3.1 - $6.34

UAN + 6 oz. Agrotain® 17.5 57.4 215.3 - 3.7 - $16.63

(Individual results may vary.)

V5 Treatment
Percent 
Moisture

bu./ac. 
Difference ROIbu./ac.Test Weight
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Corn $3.76 /Bu.

UAN $0.48 /unit N

Humika™ $57.00 /gal.

CarbonWorks Growules® 
Liquid $6.50 /gal.

CarbonWorks CetaiN™ $112.00 /gal.

Instinct® II $72.00 /gal.

Agrotain® $58.00 /gal.

Ammonium Thiosulfate $5.60 /gal.

Nitrogen Stabilizer Study (Y-Drop®)

Purpose:

To evaluate nitrogen stabilizers in UAN 28% while using a 360 Y- 
DROP® at V5 and how it affects ROI and performance of nitrogen.

Price Information:Observation:

Like our study using coulters, our focus in the nitrogen stabilizer study 
is to determine which mode of action is most consistent year to year. 
Incorporating nitrogen into the soil protects from volatilization. We 
wanted to test the same stabilizers, but applied on the soil surface 
with a Y-Drop applicator. We found similar results as that found in the 
coulter applied study due to the fact it rained within hours of applying 
this study.

Corn

Control: 16 gal. UAN 28% 17.3 57.0 200.6 NA NA

UAN + 1 gal. Ammonium Thiosulfate 17.1 56.9 214.2 + 13.6 + $45.54

UAN + 6 oz. CarbonWorks CetaiN™ 17.2 56.7 210.5 + 9.9 + $31.97

UAN + 64 oz. CarbonWorks Growules® 
Liquid

17.2 57.5 207.6 + 7.0 + 23.07

UAN + 32 oz. Instinct® II 16.5 56.9 208.7 + 8.1 + $12.46

UAN + 16 oz. Humika™ 17.3 57.1 204.8 + 4.2 + $8.66

UAN + 6 oz. Agrotain® 16.8 57.3 201.8 + 1.2 + $1.79

(Individual results may vary.)

V5 Treatment
Percent 
Moisture

bu./ac. 
Difference ROIbu./ac.Test Weight
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Corn

Corn $3.76 /Bu.

UAN $0.48 /unit N

Agrotain® $58.00 /gal.

Instinct® II $72.00 /gal.

CarbonWorks CetaiN™ $112.00 /gal.

CarbonWorks Growules® 
Liquid $6.50 /gal.

Nitrogen Stabilizer Study (Top Dress)

Purpose:

To evaluate nitrogen stabilizers when top-dressing urea on V5 corn, 
and how they affect performance of nitrogen and ROI.

Price Information:Observation:

2018 is the first year with this study. Impregnating stabilizers on urea 
can play a large role in managing nitrogen efficiencies. We applied 
this study on wet soils, so the urea breakdown happened quick. Urea 
inhibitors historically work better than nitrification inhibitors due to 
the extra step involved in the nitrogen mineralization. Carbon being 
impregnated on the urea is a new concept being tested. Carbon plays 
a unique role on urea and was as easy to impregnate as other liquid 
products. We are learning a lot about how these carbon products work. 
Take home here is to use the correct mode of action for the form of 
nitrogen being applied.

Control: 110 lbs. UREA 17.0 57.3 205.8 NA NA

Urea + 6 oz. CarbonWorks Growules® 
Liquid

16.8 57.1 213.5 + 7.7 + $28.65

Urea + 5.3 oz. Agrotain® 17.0 57.2 212.7 + 6.9 + $23.54

Urea + 4 oz. CarbonWorks CetaiN™ 17.1 57.3 210.1 + 4.3 + $12.67

Urea + 24 oz. Instinct® II 17.3 56.9 205.6 - 0.2 - $14.25

(Individual results may vary.)

V5 Treatment
Percent 
Moisture

bu./ac. 
Difference ROIbu./ac.Test Weight

CarbonWorks 
Growules® Liquid

CarbonWorks 
CetaiN™

Instinct® II Control
(Urea Only)

Agrotain®
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Corn $3.76 /Bu.

MicroBoost™ $28.00 /gal.

NanoZyme 2.0 $30.00 /gal.

Nutrimax AC™ $87.00 /gal.

Humika™ $57.00 /gal.

Green Boost $53.00 /gal.

Foliar Study

Purpose:

To evaluate foliar applied products at V7 growth stage, and their 
effect's on moisture, test weight and yield.

Price Information:Observation:

This application was done with 20 gal. carrier per acre at V7 which is 
later then we would like to apply foliar products. As indicated by the 
yield and ROI above, none of the foliar applications showed a positive 
ROI. We conclude that a late application, paired with the weather 
following the application, inhibited the plant's ability to benefit from 
the products tested.

Corn

Control 20.4 55.6 238.0 NA NA

32 oz. MicroBoost™ 20.7 55.0 235.3 - 2.7 - $17.15

16 oz. NanoZyme 2.0 20.1 55.1 234.9 - 3.1 - $15.41

24 oz. Nutrimax AC™ 20.2 55.5 236.8 - 1.2 - $20.82

8 oz. Humika™ 20.2 55.4 235.1 - 2.9 - $14.46

16 oz. Green Boost 20.2 55.6 234.6 - 3.4 - $19.40

(Individual results may vary.)

V7 Treatment
Percent 
Moisture

bu./ac. 
Difference ROIbu./ac.Test Weight
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Observation:

This location received 26.5 inches of rain from planting until harvest. 
Total amount of water applied to the water only and high management 
zones was 4.75 inches of rain equivalent. 1.25 inches of rain equivalent 
was added to both zones at V3, in the high management zone an 
additional 64 oz/acre of Awake® through the tape. 1.25 inches was 
applied to both zones at R1, in the high management zone we applied 
16 oz. CarbonWorks RSTC 17® through the tape. 1 inch was applied 
to both zones at R3, in the high management zone we applied 16 oz. 
CarbonWorks RSTC 17 through the tape. 1.25 inches of rain equivalent 
was added at R5. These are the lowest yields we have seen in this 
study in the 3 years of doing it. We saw a higher than average rainfall, 
causing a yield loss were we added more water. The ability to apply 
the nutrients through the drip that helped combat against the super 
saturated soils showed a large ROI.

Soybeans Sub-Surface Drip Tape Irrigation Study

Purpose:

To evaluate the return-on-investment when using sub-surface drip 
tape irrigation.

Treatment
Percent 
Moisture

bu./ac. 
Difference ROIbu./ac.Test Weight

Control: No Water 10.9 56.7 48.4 NA NA

Water Only 11.3 56.2 50.0 + 1.6 + $15.41

High Management 11.3 55.6 70.9 + 22.5 + $154.93

ROI does NOT include cost of drip tape, water source, or installation of system. Additional cost of high management (Injected Products): $32.00/A. CarbonWorks 
RSTC 17® - $16.00/A Awake® (Individual results may vary.)

Project Partners:

Water Only + $48.99 /gal.

High Management + $135.67 /gal.

Soybeans $9.63 /bu.

3 Year Average ROI:

Price Information:
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SoybeansFurrow Max Study

Purpose:

To evaluate Kimberly Ag's Furrow Max closing system, and how it 
effect's moisture, test weight and yield.

Observation:

We are excited to be testing the Furrow Max closing system from 
Kimberley Ag. This closing system is designed to eliminate side wall 
compaction by compressing it before the closing wheel does its job in 
increasing the seed to soil contact. Most closing systems are designed 
for corn, this is for all crops. This system was easy to install, taking 
only a few minutes per row. In this partnered research project, we 
wanted to test this system with not only standard solid rubber closing 
wheels, but a spiked wheel as well. In both cases, we saw over a 4 
bushel increase in yield. Aside from the closing system, we also tested 
which spring tension settings which would give us optimal yield. Soil 
conditions were between average and less than favorable when we 
planted this study. The angle of the discs, as well as the position of 
the existing closing wheel is why we feel we saw better results with 
less spring tension.

Purpose:

To evaluate Kimberly Ag's Furrow Max closing system, and how it 
effect's moisture, test weight and yield.

Treatment

Treatment

Percent 
Moisture

Moisture

bu./ac. 
Difference

bu./ac. 
Difference

bu./ac.

bu./ac.

Test Weight

Test Weight

Solid Rubber 11.4 58.4 60.6 -

Furrow Max + Solid Rubber 11.5 58.2 64.7 + 4.1

Yetter Twisters™ 11.6 57.6 53.0 -

Furrow Max + Yetter Twisters™ 11.6 58.1 57.3 + 4.3

Light Spring 11.4 58.1 70.1 + 1.2

Medium Spring 11.5 57.9 68.9 -

Heavy Spring 11.5 57.8 68.6 - 0.3

(Individual results may vary.)

(Individual results may vary.)
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Soybeans

Purpose:

To evaluate the return-on-investment on using seed treatments that 
are in addition to fungicide and insecticide treatments.

Price Information:

Seed Treatment
Percent 
Moisture

bu./ac. 
Difference ROIbu./ac.Test Weight

Observation:

In this study we used untreated seed and added two liquid products 
and one dry product. CarbonWorks RSTC 17® which is a liquid carbon 
product, mainly used in furrow at planting to deliver energy and oxygen 
to the seed treatment but in this study was applied directly to the 
seed. The second liquid product is Commence®, a seed treatment, 
designed to stimulate the biology in the soil, and increase the plants 
health. The last product tested is a dry product, Quick Roots®, which 
is made to assist nutrient availability to the plant and increase plant 
uptake. All seed treatments applied showed a positive ROI in this study.

Control: No In-Furrow 14.8 56.3 47.0 NA NA

6 oz./100 wt. CarbonWorks RSTC 17® 14.5 56.6 47.9 + 0.9 + $4.17

1 scoop/ 50 wt. Quick Roots® 14.7 56.6 51.2 + 4.2 + $34.70

4 oz./ 100 wt. Commence® 14.9 56.1 50.3 + 3.3 + $22.67

CarbonWorks RSTC 17® + Commence® 15.0 56.1 49.0 + 2.0 + $5.65

CarbonWorks RSTC 17® + Quick Roots® 14.9 56.4 49.9 + 2.9 + $17.68

Commence® + Quick Roots® 14.9 56.3 51.6 + 4.6 + $29.44

Soybeans $9.63 /bu.

CarbonWorks RSTC 17® $96.00 /gal.

Quick Roots® $310.00 /pouch

Commence® $18.00 /unit

(Individual results may vary.)

Seed Treatment Study
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SoybeansPopulation Study: IDC Prone Soils

Purpose:

To evaluate the return-on-investment by adjusting the planted 
population on soils with a history of iron deficiency chlorosis (IDC).

Price Information:

Planted Population
Percent 
Moisture Seed Cost/Acre

Gross Profit 
minus Seed 
Costbu./ac.Test Weight

Observation:

It is our goal to find an agronomic solution to combat against iron 
deficiency chlorosis (IDC). This years study was planted on soil with 
a history of IDC, with a soil pH of 8.3 and a Ca level of 11,350 ppm. 
Although we saw a yield increase with more plants per acre, we did 
not see the severe symptoms of IDC as past years. Planting higher 
populations in IDC prone areas disperses the salt load per plant ratio to 
more plants, increasing yield and ultimately ROI.

100,000 11.9 57.1 43.1 $44.61 $370.44

115,000 11.6 57.2 44.2 $51.30 $374.35

130,000 11.3 57.0 44.1 $57.99 $366.69

145,000 11.4 57.2 47.9 $64.69 $396.59

160,000 10.9 57.1 49.5 $71.38 $405.31

175,000 11.1 57.4 54.3 $78.08 $444.83

Soybeans $9.63 /bu.

Soybean Seed $58.00 /unit

(Individual results may vary.)
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Soybeans Population Study: White Mold Prone Soils

Purpose:

To evaluate the return-on-investment by adjusting the planted 
population on soils with a history of white mold.

Price Information:

Planted Population
Percent 
Moisture Seed Cost/Acre

Gross Profit 
minus Seed 
Costbu./ac.Test Weight

Observation:

In 2017, we had some on farm trials were we variable rated soybean 
planting population to combat against white mold. We dropped seeding 
rates to 90,000 plant per acre. We built this study and planted in soils 
with a history of white mold. Although we did not see white mold set 
in, we learn from this years replicated study that lowering population 
is not as risky as once believed. We see that the 115,000 planted 
population made us more money per acre. In 2017, it was evident that 
lowering population in white mold is a great strategy.

100,000 11.4 57.8 60.7 $44.61 $539.93

115,000 11.5 58.2 63.9 $51.30 $564.06

130,000 11.5 58.2 63.8 $57.99 $556.40

145,000 11.6 58 64.8 $64.69 $559.33

Soybeans $9.63 /bu.

Soybean Seed $58.00 /unit

(Individual results may vary.)
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SoybeansIn-Furrow Starter Study

Purpose:

To evaluate products applied in-furrow with the planter, and how they 
affect yield, moisture, and return on investment.

Price Information:

In-Furrow Treatment
Percent 
Moisture

bu./ac. 
Difference ROIbu./ac.Test Weight

Observation:

In-furrow starters are designed to increase germination rates, speed 
emergence and boost plant vigor. Traditional salt based starter 
fertilizers contain salt, which the soybean seedlings are very sensitive 
to. Products like CarbonWorks RSTC 17® do not contain salts, rather 
energy and oxygen attached to carbon, which is safe and usable 
directly on the seed.

Control: No In-Furrow 13.5 55.2 58.0 NA NA

24 oz. CarbonWorks RSTC 17® 13.9 55.9 61.6 + 3.6 + $16.67

3 gal. 6-24-6 13.6 55.7 59.8 + 1.8 + $5.78

32 oz. Pat RX2 13.7 55.7 60.1 + 2.1 + $1.47

Soybeans $9.63 /bu.

CarbonWorks RSTC 17® $96.00 /gal.

6-24-6 $3.85 /gal.

Pat Rx2 $75.00 /gal.

(Individual results may vary.)

5-Year Yield Comparison: 
CarbonWorks RSTC 17® vs. 6-24-6

+4.7 
bu/ac

+1.2 
bu/ac

CarbonWorks 
RSTC 17®

6-24-6
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Soybeans In-Furrow Starter Alternative Study

Purpose:

To evaluate product combinations applied in-furrow with the planter, 
and how they affect yield, moisture, and return on investment.

Price Information:

In-Furrow Treatment
Percent 
Moisture

bu./ac. 
Difference ROIbu./ac.Test Weight

Observation:

In networking with growers and research groups in other states, we've 
learned of alternative low cost uses for in-furrow systems. This study 
is designed to test some of these products and product combinations. 
The goal of these products are to stimulate soil biology and increase 
nutrient mineralization, instead of adding the nutrients to the seed 
trench.

Control: No In-Furrow 13.5 55.2 61.4 NA NA

1 oz. pH Max + 24 oz. NanoZyme 2.0 13.8 55.2 62.7 + 1.3 + $6.65

1 oz. Regulator 3.0 + 24 oz. NanoZyme 
2.0

14.7 54.7 64.3 + 2.9 + $21.39

CarbonWorks RSTC 17® + 8 oz. eXceed 
Nano Brown Sugar

15.9 54.3 65.5 + 4.1 + $19.60

CarbonWorks RSTC 17® + 16 oz. 
NanoZyme 2.0

15.5 54.6 65.4 + 4.0 + $16.77

CarbonWorks RSTC 17® + 32 oz. Soil 
Revitalizer

15.8 55.1 65.1 + 3.7 + $8.75

Soybeans $9.63 /bu.

CarbonWorks RSTC 17® $96.00 /gal.

pH Max $31.00 /gal.

Regulator 3.0 $112.00 /gal,

eXceed™ Nano Brown Sugar $30.00 /gal.

NanoZyme 2.0 $30.00 /gal.

(Individual results may vary.)
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SoybeansHigh Calcium Strategy

Purpose:

To evaluate products designed to fix soil calcium levels in combination 
with available iron for needed plant uptake.

Price Information:

In-Furrow Treatment
Percent 
Moisture

bu./ac. 
Difference ROIbu./ac.Test Weight

Observation:

This location has a history of severe iron deficiency chlorosis (IDC). Soil 
pH of 8.4 and a Ca level of 19,575 ppm. We conduct in-furrow iron studies 
every year and see little consistency. Some years the conditions favor 
sever IDC, others they do not. This year on this location, conditions 
favored moderate IDC. This is our first year testing a 3 chelate iron 
product called Triathlon. Our theory is that the iron is being tied up to 
the High soil Calcium, causing the deficiencies. Our goal is to discover 
an in-furrow combination that not only band aids the iron deficiency 
with available iron, but starts to fix the soil by reducing calcium levels, 
reducing it to manageable levels.

Control: No In-Furrow 17.9 54.1 32.6 NA NA

24 oz. CarbonWorks RSTC 17® + 32 oz. 
Soil Revitalizer

20.0 54.0 38.0 + 5.4 + $25.12

24 oz. CarbonWorks RSTC 17® 21.5 52.2 35.1 + 2.5 + $6.08

32 oz. Soil Revitalizer 19.1 54.0 34.9 + 2.3 + $13.27

2.5 lbs. Marathon 16.9 55.6 47.1 + 14.5 + $11.17

2.5 lbs. Triathlon 17.7 54.1 59.1 + 23.5 + $207.31

24 oz. CarbonWorks RSTC 17 + 32 oz. 
Soil Revitalizer + 2 lbs. Triathlon

17.5 54.5 63.3 + 30.7 + $232.64

Soybeans $9.63/bu.

CarbonWorks RSTC 17® $96.00 /gal.

Soil Revitalizer $35.50 /gal.

Marathon $26.00 /ac.

Triathlon $19.00 /ac.

(Individual results may vary.)
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Soybeans Water Conditioning

Purpose:

To evaluate the use of water conditioning products when applying 
eXceed™ Nano Brown Sugar Foliar at R1.

Price Information:

R1 Treatment
Percent 
Moisture

bu./ac. 
Difference ROIbu./ac.Test Weight

Observation:

In this study we looked at using a water conditioner to improve the 
performance of our foliar application. The benefit of conditioning the 
water is lower antagonistic characteristics, helping the total solutions 
ability to enter the plant. Also, adjusting pH to a natural or slightly acidic 
can assist internal mobility of the solution. We choose eXceed™ Nano 
Brown Sugar because of its consistent performance in our research. 
Although visually we saw no difference throughout the growing season, 
we observed larger kernel size at harvest where Regulator 3.0 and 
eXceed™ were applied.

Control: No Foliar 11.5 57.6 65.3 NA NA

6.4 oz. pH Max + 16oz. eXceed™ Nano 
Brown Sugar

11.5 57.7 66.7 + 1.4 + $8.18

2.4 oz. Regulator 3.0 + 16 oz. eXceed™ 
Nano Brown Sugar

11.4 57.6 69.2 + 3.9 + $31.71

16 oz. eXceed™ Nano Brown Sugar 11.6 57.8 67.1 + 1.8 + $13.58

Soybeans $9.63/bu.

pH Max $31.00 /gal.

Regulator 3.0 $112.00 /gal.

eXceed™ Nano Brown Sugar $30.00 /gal.

(Individual results may vary.)



+1.8 
bu/ac
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SoybeansSugar Rate Study

Purpose:

In this study, we are seeking the optimal rate of eXceed™ Nano 
Brown Sugar. We used 20 gal. of water per acre as the carrier, and 
conducted the application at R1.

Price Information:

R1 Treatment
Percent 
Moisture

bu./ac. 
Difference ROIbu./ac.Test Weight

Observation:

This is the second year of testing eXceed™ Nano Brown Sugar rates. 
Overall the foliar applications made this year weren’t as big of yield 
increase as last year but sugar still had a positive bushel increase. Not 
only do we see the yield increase from using sugar foliar, but the aphid 
count on the soybeans was much less than in the control strips.

Control 13.1 56.8 65.7 NA NA

8 oz. eXceed™ Nano Brown Sugar 13.2 56.7 66.6 + 0.9 + $6.80

16 oz. eXceed™ Nano Brown Sugar 13.4 56.9 67.5 + 1.8 + $13.58

24 oz. eXceed™ Nano Brown Sugar 13.2 56.8 66.7 + 1.0 + $4.01

Soybeans $9.63 /bu.

eXceed™ Nano Brown Sugar $30.00 /gal.

(Individual results may vary.)

2017 Yield Results Based on 
Application Rate at R1

2018 Yield Results Based on 
Application Rate at R1

2-Year Average Yield Results 
Based on Application Rate at R1

+2.1 
bu/ac

+0.9 
bu/ac

+2.6 
bu/ac

+1.2 
bu/ac +1.0 

bu/ac
+1.1  

bu/ac

+4.3 
bu/ac

+2.0 
bu/ac

8 oz. 8 oz. 8 oz.24 oz. 24 oz. 24 oz.16 oz. 16 oz. 16 oz.
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Soybeans Sugar Timing Study

Purpose:

Evaluate the best growth stage application of sugar using eXceed™ 
Nano Brown Sugar.

Price Information:

Treatment
Percent 
Moisture

bu./ac. 
Difference ROIbu./ac.Test Weight

Observation:

Applying sugar can provide a positive ROI, but when is the most 
profitable time to make that application? In addition to last years study, 
we address this question and conclude the optimal application time is 
R3. R3 is when pod fill occurs. Applying sugar at R3 feeds the biology 
that are on the plant which leads to less stress. When the plant is 
less stressed it puts more of its energy towards pod fill and bean size 
leading to increased ROI.

Control: No Foliar 13.5 56.4 67.9 NA NA

R1 13.7 56.4 68.8 + 0.9 + $6.80

R3 13.7 56.5 68.4 + 0.5 + $2.95

R5 13.6 56.5 68.3 + 0.4 + $1.98

Soybeans $9.63 /bu.

eXceed™ Nano Brown Sugar $30.00 /gal.

(Individual results may vary.)

2017 Yield Results Based on 
Application Timing

2018 Yield Results Based on 
Application Timing

2-Year Average Yield Results 
Based on Application Timing

+2.7 
bu/ac

+0.9 
bu/ac

+1.8 
bu/ac

+0.4 
bu/ac

+0.4 
bu/ac

+0.4 
bu/ac

+4.3 
bu/ac

+0.5 
bu/ac

+2.4 
bu/ac

R1 R1 R1R5 R5 R5R3 R3 R3
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SoybeansHerbicide Program Study

Purpose:

To not only evaluate performance of the herbicide programs, but to 
measure their effect on yields and profitability.

Price Information:

Treatment
Percent 
Moisture Program Cost

Gross Profit 
minus Program 
Costbu./ac.Test Weight

Observation:

The use of a residual lay-by herbicide at V2 worked well for keeping 
this replicated study clean, but it showed a yield reduction. The Max 
Systems programs are designed to increase weed kill performance as 
well as increase yield. In this study we tested the industry standard 
AMS + Herbicide program vs. the Max Systems approach. Although the 
herbicide cost with a lay-by was less, the overall profitability was also 
less because of the lower yield. This study leaves us wondering, what 
is the true price of weeds? And what are the financial risks associated 
with not using a residual herbicide?

Standard LL Program w/ Residual 14.5 55.9 71.0 $21.64 $662.09

Max Systems Program w/ Residual 14.7 55.8 72.1 $24.45 $669.87

Standard LL Program 14.6 56.1 73.6 $27.35 $681.42

Max Systems Program 14.9 55.9 76.4 $34.76 $700.97

Soybeans $9.63 /bu.

(Individual results may vary.)

Program Details:

Treatment Products/Rates Application Timing Cost

Standard LL Program 3 lbs. /A dry AMS + 40 oz./A Generic Glufosinate 2 Post Applications $27.35/A

Standard LL Program w/ Residual 3 lbs. /A dry AMS + 40 oz./A Generic Glufosinate + 2 oz./A Anthem® Maxx 1 Post Application $21.64/A

Max Systems Program 6 oz./A 100 Regulator 3.0 + 3 lbs./A dry AMS + 40 oz./A Generic 
Glufosinate + 8 oz./A eXceed™ Nano Brown Sugar

2 Post Applications $34.76/A

Max Systems Program w/ Residual 6 oz./ 100 Regulator 3.0 + 3 lbs./A dry AMS + 40 oz./A Generic Glufosinate 
+ 2 oz./A Anthem® Maxx + 8 oz./A eXceed™ Nano Brown Sugar

1 Post Application $24.45/A
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Soybeans Foliar Study

Purpose:

To evaluate various foliar products applied at R1 and their effects on 
moisture, test weight and yield.

Price Information:

Treatment
Percent 
Moisture

bu./ac. 
Difference ROIbu./ac.Test Weight

Observation:

This foliar study involved a mix of micro-nutrient, sugar, and humic 
products. Overall, the humic and sugar products performed better 
than the micro-nutrients. It is possible that the weather surrounding 
application time made an impact. Warm weather during the application 
caused the stomata to close, not allowing a heavy salt containing 
micro-nutrient to penetrate the leaves. Awake utilizes small molecular 
carriers, that are non-threatening to the plant stomata.

Control 11.7 58.1 71.2 NA NA

32 oz. Awake™ 11.8 58.0 72.7 + 1.5 + $14.45

16 oz. Humika™ 11.9 57.8 72.6 + 1.4 + $13.48

24 oz. NanoZyme 2.0 11.8 57.9 72.0 + 0.8 + $7.75

8 oz. eXceed™ Nano Brown Sugar 11.6 58.2 72.9 + 1.7 + $16.37

24 oz. Versamax™ AC 11.8 58.1 70.1 - 1.1 - $10.59

24 oz. Nutrimax AC™ 11.8 57.9 69.4 - 1.8 - $17.33

Soybeans $9.63 /bu.

Awake™ $28.00 /gal.

Humika™ $57.00 /gal.

NanoZyme 2.0 $30.00 /gal.

eXceed™ Nano Brown Sugar $30.00 /gal.

Versamax™ AC $24.00 /gal.

Nutrimax AC™ $87.00 /gal.

(Individual results may vary.)
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2 x 2 x 2 Nutrients

Using a 2 x 2 x 2 method of applying plant nutrients is a great way to safely 
apply higher volumes of fertilizer without threatening germination. Having 
the nutrients in the 2 x 2 x 2 zone helps with even root growth and puts 
the nutrients where they are easily accessible to the plant. The closing 
systems that we tested featuring the 2 x 2 x 2 placement also delivered 
the benefit of reduced sidewall compaction. The data was exciting to see. 
Unfortunately, there were not enough data points for us to publish it. We 
plan to expand this study in 2019 to include different equipment options and 
product combinations.

DeltaForce Down Pressure

What is the ideal down pressure for your planter and how much does it 
matter? We took a quick look at down pressure settings this year and 
observed some remarkable differences. This was not a replicated study in 
2018 but will likely become one in the future.

Planter-Applied Nutrients vs. Conventional Application Methods

Is it possible to apply all your needed fertilizer for one growing season through 
the planter? We attempted to address this question in 2018. Between split 
applications with the planter and side-dressing mid-season, we believe it 
could be possible to eliminate the pre-plant floater pass. However, growers 
should be cautious when placing higher amounts of nutrients with the planter 
around the seed and roots because of possible salt damage. Finding the 
right products to use was one of the issues we had this year. Our team will 
be exploring a whole systems approach in 2019 for supplying biostimulants 
and germination enhancements in the furrow while simultaneously delivering 
micro- and macro-nutrients from a second tank at planting. 

At AgRevival, our first priority is publishing accurate data from which you 
can make informed decisions to improve your operation. We tested many 
different products and practices this year that did not meet our data integrity 
standards due to challenging weather and field conditions. Nonetheless, we 
want to share some information about a few of these studies that did not 
make it into the book.

Honorable Mentions

RFM Coil Closing Wheels

Closing systems are a hot topic in the world of agriculture as we strive for 
better plant emergence and less side wall compaction. In our testing, the RFM 
Coil closing wheel funneled soil over the seed trenched and provided good 
seed to soil contact, but it wasn't aggressive enough to break up a lot of the 
side wall compaction. This study was performed when soil conditions were 
ideal. In the future, we will be testing this product in wet soil conditions and 
while using different pressure settings.

Foliar Applied Sugar to Increase Proteins

What is the sugar actually doing for the plant? Where is it being used? Is it 
possible to increase protein levels in soybeans? Does it affect oil content? 
For livestock producers using grain as a major protein source, these are 
important questions. We are also seeking information to see if there is an 
agronomic program that can increase or maintain a high oil content for the 
new High Oleic market. To per-empt this study, we sent soybean grain samples 
from multiple studies to see of there is a way to measure these differences.
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AgRevival Agronomics
Optimizing In-Furrow Treatments on Soybeans
After testing over 20 products and product combinations on soybeans, we've 
determined that farmers can see big gains when using the right starter.

Traditionally, farmers have had a harder time finding success with using starters on 
soybeans. Let's understand why.

Soybeans are particularly susceptible to salt damage from starters.

Most common nitrogen-phosphorus-potassium (NPK) fertilizers contain a harmful level 
of salts. In fact, salt is especially harmful to soybean seeds during germination. Even 
when using an NPK fertilizer with a low salt level, you have to be very careful during 
application to avoid seed damage, which ultimately will hurt germination—and your 
chance of seeing a positive return on investment for that product due to lost yield 
potential.

In-furrow starters on soybeans have to be safe on the seed.

As a soybean seed pushes toward the surface, it loses its protective coating. With the 
coating gone, the cotyledons—the seed-leaf, or the very first leaves to appear from the 
seed—can be damaged by salts found in NPK fertilizers. In addition to seed damage, 
salt can also harm the microbial life living in the soil, which ultimately leads to fewer 
available nutrients for the young plants. This is why we’ve found it necessary to place 
NPK starters beneath or off to the side of planted seeds, as a soil barrier offers some 
protection against salt.

In our testing, we have found products that can be safely used in-furrow on soybeans. 
A top-performing product is CarbonWorks RSTC 17®. Since it is not an NPK-based starter, 
it contains no salt while still delivering enhanced germination, emergence, and plant 
vigor with a sizable yield increase.

Consider planting at populations that are closer to your desired final stand.

If your starter is improving germination (as it should), you won't need to plant as high 
of a population to achieve your desired final stand. You can save on seed costs and 
achieve  more even spacing.

Use the proper carrier volume for your starter.

We're often tempted to cut corners when it comes to carrier volume (usually water) 
for the sake of convenience. However, the recommended rate of the carrier exists for 
a reason. The volume is needed to achieve a uniform application and is sometimes 
needed to "activate" certain starters. And with soybeans especially, there are more 
seeds pulling from the band laid in the seed trench, so cutting the rate of the carrier 
will have an even bigger impact.

Our view on soybean starters.

We look at in-furrow starter fertilizers differently at AgRevival. We don’t believe that 
you need an NPK fertilizer as part of your in-furrow program. Above all, your starter 
needs to be safe for the soybean seeds. Each seed is pulling energy from its fuel 
tank as it reaches for the surface. And once there, when photosynthesis and nutrient 
uptake begins, it’s vital to have strong early root development to maximize the benefits 
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Following a recommended in-furrow treatment program can deliver a consistent yield 
increase on soybeans. 

Starter technology continues to progress beyond traditional NPK-based starters that 
contain salt. CarbonWorks RSTC 17® continues to be a top-performing soybean starter 
with its zero-salt content and unique carbon-based technology that delivers hydrogen 
energy and oxygen to the seed.

8-Year Yield Results for CarbonWorks RSTC 17® 
(In-Furrow Starter on Soybeans)

Data Analysis

of this process. When you use a starter that delivers energy and oxygen to the seeds, 
you promote faster emergence and early-root development, which leads to the proper 
amount of nutrient uptake. This in turn promotes stronger plants, more complete stands, 
and a better start towards higher yields.

In the picture above, we can see a side-by-side example of how the hydrogen energy, 
oxygen, and carbon in CarbonWorks RSTC 17® (right side) can greatly enhance seed 
germination and emergence without the use of N, P, or K.

+5.6 
bu/ac

+4.7 
bu/ac

+4.8 
bu/ac

+3.6 
bu/ac

+4.8 
bu/ac

+4.7 
bu/ac

+5.6 
bu/ac

+4.5 
bu/ac

+4.6 
bu/ac

2010 20152014 2018 Average2013 20172012 2016
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Optimizing In-Furrow Treatments on Corn
Establishing a good crop from the very beginning is an area we, and many farmers, 
like to focus on. In our research, we are learning that the products you use and the 
placement of those products matter! Here are some tips on how to get the most out 
of your in-furrow treatment program.

Don't depend on in-furrow products to fulfill your plant nutrient needs.

If your in-furrow treatment is your crop nutritional program, you'll likely run into seed 
germination issues. It is hard to get an adequate amount of nutrients in the seed trench 
while keeping the seed safe from high levels of salt. While corn is less sensitive to salt 
than soybeans, you still need to watch your overall salt concentration. We advise 
growers to consider removing their in-furrow products and placing them elsewhere if 
they are depending on them for plant nutrients. 

Where should I put my planter-applied nutrients?

In 2018, we tested planter closing systems that applied nutrients in a 2 x 2 placement 
and a 2 x 2 x 2 placement (2 x 2 on both sides of the row). Unfortunately, due to the 
weather and overly saturated soils, our data was skewed. We will be working on testing 
these placements again in addition to studying which fertilizer application rates bring 
the highest yield increase and return-on-investment (ROI). Until we have more data, we 
believe that planter-applied nutrients is a great concept for getting nutrients close to 
the root zone without damaging the seed.

Choose in-furrow products that will enhance germination, speed emergence, and 
increase early season vigor.

Salt harms germination which is why we test the electrical conductivity (EC) of 
products before entering them in our research plots. This test helps us determine 
the relative salt content of a product. CarbonWorks RSTC 17® is one product that we 
have been testing for a long time that has no salt. Unlike most starters, this product 
does not contain N, P, or K (major contributors to increased salt levels). It depends on 
hydrogen energy and oxygen tied to carbon to enhance germination and emergence 
and increase early-season vigor. The results from CarbonWorks RSTC 17® have been 
very consistent over 7 years of testing. This supports our position that planter-applied 
nutrients such as N, P, and K may not always be necessary or the best option for 
placing in-furrow. There are many alternative in-furrow treatments that deserve our 
attention. Just remember to watch your salt levels in-furrow.

Is there a future for biologicals?

There are many strains of biological products that are coming in the future that hold 
true merit as a need in corn production. Currently, the majority of biologicals are seed 
treatments. This means they are applied in a dormant state and come alive when the 
soil environment becomes suitable for them to multiply.

In-furrow systems can be used to apply addition biological products that may not 
have a “dormant” state capability. Currently, we are testing a multitude of biological 
stimulants—some of which are showing great potential! Agriculture is quickly becoming 
more of a system. It is no longer just the synergies of fertilizers that require our 
attention. It is a complex world of biological interactions. 



2 x 2 x 2 Nutrient Placement2 x 2 Nutrient Placement

In-Furrow Nutrient Placement

Data Analysis
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Limit salt. And find out which nutrients your crop needs to get off to a good start.

In our research, we have observed that applying N, P, and K in-furrow is not always what 
your crop needs to get established and maximize yield. CarbonWorks RSTC 17® has an 
analysis of 0-0-0 (no NPK) and instead, delivers hydrogen energy, oxygen, and carbon 
to the seed in a salt-free solution. In 5 years of testing, this alternative consistently 
outperforms salt-based starters.

Defining planter-applied placements. 

Products placed in-furrow should enhance the seed sphere environment. 
The seed sphere is the critical area surrounding the seed that determines 
whether or not a seed will germinate and how rapidly the plant will 
emerge and grow during early stages of development. Fertilizers and 
other products that contain high amounts of salt should be used at lower 
rates when placed in-furrow or be applied off the seed in placements 
such as 2 x 2 or 2 x 2 x 2. A higher volume of nutrients can be applied 
with the 2 x 2 x 2 placement with less risk of damage to the plant.

5-Year Average In-Furrow Starter 
Performance

+9.5 
bu/ac

+4.7 
bu/ac

+3.4 
bu/ac

CarbonWorks 
RSTC 17®

6-24-610-34-0



Establishing a More Effective Foliar Program
Too many farmers are sold a foliar product based on data that is generated from a 
precisely controlled environment. In the practical world of farming, foliar applications 
often have to overcome many environmental conditions that can't be controlled 
because of time constraints and weather. 

To have a successful foliar program, we advise paying close attention to these 4 keys:

1. Know the right product.
2. Know the right growth stage.
3. Know your solution (spray mix).
4. Know the right time to apply.

Finding the right product.

First and foremost, don’t just try a “throw-it-in” product. In our experience, these 
products can be a big hit or miss. When averaged over a few years, they often show 
a negative ROI. Use foliar products with a purpose and goal in mind that have been 
proven under realistic application conditions. 

One foliar-applied product that has been used to achieve a specific goal in our studies 
is sugar. With 5 years of experience in testing sugar products, we now know that they 
play an important role in maintaining plant health with some additional benefits—one 
of course being a yield boost. 

Applying at the right growth stage.

Depending on the product, applying during the right growth stage can be what makes 
a foliar program a success or ineffective. Going back to our sugar example, there are 3 
crucial stages of the plant growth cycle where sugar is best used:

1. Early plant development/establishment. This is 
V2 for corn and V2 for soybeans. 

2. Transition from vegetative to reproductive 
growth. This is between stages V5 - V8 for corn 
which are also known as the determinate stage. It 
is during this stage that a corn plant determines 
its maximum yield potential. If you dissect a 
corn plant at this stage, you will notice the ear 
and tassel are being developed. Anything done 
after this point is simply to maintain as much 
of the determined yield potential as possible. For 
soybeans, this is the R1 growth stage.

3. Transition to grain fill. This is R3 - R4 for corn 
and R3 for soybeans. It is at this point where 
carbohydrates start to translocate into the grain. 
Maintaining the best possible plant health during 
these stages ensure late season stalk health 
and a higher test weight.

Understanding your spray mix. 

What is being applied with the foliar product(s)? Some 
foliar products are not compatible with herbicides or 

AgRevival Agronomics
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Using the right products with the right application timing can make a BIG difference. 

Foliar applied sugar can provide a high return-on-investment with a low investment cost. 
In our research, eXceed™ Nano Brown Sugar has been a top-performing product with its 
extremely small molecules that can easily be taken in by the plant. In addition to choosing 
the right products to spray, application timing is crucial for success. As you can see, 
applying at the proper growth stage will bring substantially better results.

2-Year Average Yield Results Based on 
Application Timing
(8 oz./ac. of eXceed™ Nano Brown Sugar)

+1.8 
bu/ac

+0.4 
bu/ac

+2.4 
bu/ac

R1 R5R3

2-Year Average Yield Results 
Based on Product
(Foliar Application at R1)

+1.6 
bu/ac +0.6 

bu/ac

+0.8 
bu/ac

eXceed™ 
Nano 
Brown 
Sugar

Feed-
grade 

Dextrose

Carbose

Data Analysis

fungicides but are sold as a 1 pass solution. Sugar products are typically 
compatible with a wide range of products but be sure of it before you 
head for the field! And don’t sacrifice growth stage timing to save a pass. 

What is your water like? Remember that you are applying over 80% water 
with most foliar applications. If the water is hard or has antagonistic 
characteristics, the plant may not be able to intake your spray application 
making your investment fruitless. Conditioning your water, or using 
rainwater can make most foliar performances perform. 

Spraying at the right time.

Also affecting plant receptiveness is the time of day and temperate in 
which you apply your foliar program. Along with Becks PFR, we did a large 
time of day and temperature study. Usually plants will close the stoma 
during the day to retain water. Remember, the plant cycle releases carbon 
dioxide (CO

2
) and takes in oxygen (O

2
). This process essentially causes 

the plant to sweat, so in order to prevent dehydration during the heat of 
the day, the stoma will close. When making a foliar application, we need 
as many of these entry points (stoma) open to achieve a high success 
rate.

Every piece must be done correctly in order to have a successful foliar 
program.

To recap: apply the right product for the job. Make sure you're spraying 
during the proper growth stage. The solution must be receptive to the 
plant. And spray at a time when the plant is most receptive. 
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The Right Water Conditioner 
Improves Spray Uptake



Understanding Nitrogen Stabilization 
In the battle surrounding nitrogen, corn growers have one question on their minds: do we improve and sustain the 
environment or look after our bottom line? AgRevival has found you can do both. 

There’s no question about it: 
adding a nitrogen stabilizer to your 
fertilizer regimen can deliver a 
positive return-on-investment (ROI) 
to your business. And boosting ROI 
doesn’t have to come at a high cost 
to your farm’s soil. To understand 
how nitrogen stabilizers can help 
your operation, we must first 
gain a basic understanding of the 
nitrogen conversion process.

Understanding the nitrogen 
conversion process.

The nitrogen conversion process 
turns synthetic nitrogen 
fertilizers into the plant-available 
forms of nitrogen (NH

4+
 or NO

3-
). 

Unfortunately, this same form of 
nitrogen easily leaches through 
the soil profile and into our 
groundwater or volatizes off into the air via denitrification. The challenge is finding a balance that holds your nitrogen in 
the soil while making it available to your corn crop when it's needed.

AgRevival recognizes 4 different means of stabilizing nitrogen.

1. Bacticides or urease inhibitors
2. Coated urea
3. Sulfur
4. Carbon

Bacticides and urease inhibitors work by sterilizing the environment and hampering urease enzyme, nitrosomonas, and 
nitrobacter, which are important for converting the synthetic fertilizer to a plant-available form of nitrogen.

Coated urea products delay the release 
of nitrogen by coating urea in less-soluble 
chemicals that must be broken down before 
the nitrogen becomes available.

Sulfur works through a positive interaction. 
The sulfur molecule can help hold the positive 
nitrate molecule, which keeps this vital nutrient 
in the soil and available to the plants longer.

Carbon functions in a similar way to sulfur, but 
it can hold the nitrate, nitrite, and ammonium 
form of nitrogen in the soil. It can do this 
because carbon can hold both a positive and 
negative molecule at the same time.
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Nitrogen Fertilizers

Nitrosomonas Nitrobactor
Ammonium

NH4+ NO2-
Nitrite

NO3-
Nitrate

The Nitrogen Conversion Process

Bacticides & Urease Inhibitors Sterilize the Soil
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Data Analysis2-Year Average Nitrogen Stabilizer Performance 
(Ranking Based on Average ROI)

+9.6 
bu/ac

$31.08 
ROI

CarbonWorks 
CetaiN™

+10.1 
bu/ac

$31.03 
ROI

Ammonium 
Thiosulfate

+8.4 
bu/ac $24.59 

ROI

Humika™

+5.4 
bu/ac

$17.77 
ROI

CarbonWorks 
Growules® Liquid

+3.4 
bu/ac

- $1.44 
ROI

Instinct II®

Nitrogen Fertilizers

Holds Molecule
Ammonium

NH4+ Sulfur

Carbon Holds All Forms of NitrogenSulfur Holds the Ammonium Form

Nitrogen Fertilizers
Plant Uptake

Ammonium

NH4+ NO2-
Nitrite

NO3-
Nitrate

Carbon

Nitrosomonas Nitrobactor

At AgRevival, we believe the new carbon-based nitrogen stabilizers are the way of the future. 

Each of the 4 product classes brings you increased yields and ROI. But, is there an environmental cost to some of them 
as well? At AgRevival, we believe that you can’t look at your actions today only in terms tomorrow’s yields: you also have 
to consider the health of your soil. Do we really want to use a product that will hamper—and in some cases destroy—the 
soil biology our plants depend on to convert synthetic fertilizers into plant-available nitrogen forms?

If you want to continue boosting corn yields . . . from 180 to 200 . . . to 220 . . . to 250 bushels per acre, your plants 
will need more nitrogen. Thus, you need to consider products that will enhance and promote a higher activity level from 
urease enzymes, Nitrosomonas, and Nitrobacter. This is why we at AgRevival believe that the new carbon-based nitrogen 
stabilizers we’ve tested are the future. Not only do they add to your bottom line today, they maintain or improve your 
farm’s soil health for years to come.

Carbon products are top performers for stabilizing nitrogen. 

CarbonWorks CetaiN™, Humika™, and CarbonWorks Growules® Liquid are all carbon-based nitrogen 
stabilizers. Each of these products have performed well in our studies. Ammonium thiosulfate utilizes 
sulfur as the stabilizing mechanism. This product performed very well in 2018. However, we believe 
the sulfur nutrient added the largest yield benefit due to the high amounts of rainfall we experienced. 
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NEW!
Ask AgRevival
Have questions regarding any of the 
studies, products, or farming practices 
included in this book? 

Now you can easily ask a question 
(or several questions) via our mobile-
friendly website and get a prompt 
reply. And it's all kept private so we 
can get right down to the details that 
will help your operation.

To ask a question, go to
www.agrevival.com/ask-agrevival

Ask how we can help you implement 
these tested products, practices, and 

management programs on your farm. 
We’re here to help.

320.979.4835 | www.agrevival.com
natefirle@agrevival.com

157 East 13th St. | Gibbon, MN 55335
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