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Looking Forward: 
A Message from Milan Kucerak, CEO 
Despite annually-varied conditions, weather and the overall growing season, there simply is no substitute for strong 
management, proven practices, deliberate decision-making and continuous learning in the world of crop production.

The Landus Cooperative Research Plot is intentionally focused on you, our customer and member.  

You are the only reason we invest in these trials, evaluate the input, and bring the outcomes to your table in this year-end 
analysis.  Armed with data and examples from more than 180 acres on this site and nearly 90 other Landus Cooperative 
plots statewide, we hope you are able to make more profitable decisions for your operation. 

As our Director of Agronomy and technical lead on these results, Todd Claussen reminds us, “If you cannot demonstrate, 
evaluate and ground-truth crop production inputs and recommendations…you are just selling stuff.”

I promise you, our agronomy team will continue to utilize the Research Plot and statewide plots as ways to demonstrate 
primary and secondary crop production strategies focused on your return on investment. As your partner, this is our 
responsibility to you.
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Your Landus Cooperative Agronomy 
Team is Dedicated to Learning
The Landus Cooperative Research Plot site at Farnhamville is an outdoor agronomic proving ground where 
Landus Cooperative’s field sales agronomists, applicators and precision team members conduct crop production 
demonstrations.  This site is critical in demonstrating and evaluating specific, real-time crop production inputs to 
determine their potential return per acre on the farms of Landus Cooperative members/customers. 

This year, our Landus Cooperative team planted more than 180 acres of variable crop production inputs in nineteen 
demonstration blocks.  The breadth and scope of these blocks move us well beyond “test-plot” status.  Treatments 
and practices were replicated up to four times, thus increasing the validity of evaluations and potential data.  The 
Research Plot boasts layers of treatments and tactics designed to assist you in better managing your own operation.  

Landus Cooperative’s agronomy team utilizes the site as a training ground for our employees. Crop clinics and 
training sessions are conducted on the site at regular intervals during the growing season.  Each clinic focuses 
on current crop conditions and pest threats for that particular time of year.  A great deal of hands-on agronomic 
information is shared among the team in order to provide your operation with the latest scouting reports, tactics and 
best agronomic practices. 

Research is conducted using both large field and small field testing.  Large field testing allows us to mimic the 
practices you use on your farm.  Within these testing sites, we can utilize our spreading and sprayer equipment to 
apply various inputs that could be used on your farm.  The smaller replicated tests allow us to measure and analyze 
treatments that still need to be determined as valuable on a larger scale. Both testing methods are helpful to 
uncover best management practices for your farming operation.  

The following are examples of the treatments, applications and practices evaluated in 2016:

 • Sudden Death Syndrome (SDS) Seed Treatment 

 • Corn Nitrogen Stabilizers

 • Corn In-Furrow Treatment

 • Soybean and Corn Foliar Application

 • Soybean and Corn Omission/Addition

We encourage you to review the data included in the eleven 
demonstrations showcased in this analysis. Then, we encourage 
you to visit with your Landus Cooperative Field Sales Agronomist 
to determine which strategies you would like to implement in 
2017. 

Watch videos from our 2016 Research Plot Showcase at landuscooperative.com/videoaudio
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1. Corn Trial

2. Soybean Trial (see pg 10)

3. Corn Residue Removal/Nutrient (see pg 18)
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5. Corn Foliar/Application Demo (see pg 20)

6. Corn Planting Date Demo

7. Soybean Planting Date Demo (see pg 6)

8. Corn Omission/Addition Demo (see pg 26)
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12. Corn Nitrogen Stabilizer Demo (see pg 24)

13. Soy/SDS Seed Treatment Trial (see pg 8)

14. Corn Planting Depth Demo (see pg 16)
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16. Soy Foliar Application Demo 

17. Corn Trial

18. Dicamba Soybean Demo

19. Soybean Strip-Till Demo
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Planting Date-Soybeans

Objective: 
Demonstrate the value of planting soybeans earlier than historic planting dates in the state of Iowa while showing the value 
outweighs the obvious risks. Soybeans are an indeterminate plant, which means they can have variable numbers of nodes which 
are directly related to the planting date. 

Soybeans go from vegetative growth stage to reproductive growth stage based 
on sunlight. As days begin to get shorter, this is the trigger for soybeans to 
begin their reproduction and grain-fill periods.  The earlier soybeans are 
planted, the more total vegetation can be produced which increases the nodes, 
flowers, pods and soybeans. 

Consider the theoretical value of one more pod on a soybean plant;
• 3,000 soybeans per pound
• 60 pounds in a bushel
• 180,000 soybeans per bushel
• Average pod contains 3 soybeans
• 150,000 plants per acre x 3 more soybeans = 450,000 individual soybeans per acre
• 450,000 / 180,000 (soybeans per bushel) =  2.5 bushels

One additional pod per plant, in theory, increases yield 2.5 bushels per acre.

Later planted soybeans will produce fewer nodes so the planting rate needs to increase to attempt to compensate for 
this phenomenon. In essence, the higher seeding rate is attempting to make up for the lack of nodes and vegetation that 
late-planted soybeans produce. This project, in addition to the value of earlier planting dates also addresses and supports 
increasing the seeding rate as planting date is later.

Comments:
Soybeans emerge and lead with their growing point. In the case of a late-spring frost, the growing point is exposed and this can 
be plant fatal.

Early planting can slow down emergence and lower the overall established stand.

We often compensate for lower established stands by increasing population slightly, thus increasing the input costs.

Protocol:
Variety   FC Brand 28X269

Fertility   Applied single-year removal rate based on exact previous year yield level of 224 bu/acre corn

Treatments  1  -  May 6 planting date at 140,000 seeds per acre
   2  -  May 19 planting date at 140,000 seeds per acre
   3  -  May 19 planting date at 165,000 seeds per acre
   4  -  June 2 planting date at 140,000 seeds per acre
   5  -  June 2 planting date at 165,000 seeds per acre
   6  -  June 2 planting date at 180,000 seeds per acre
   7  -  June 2 planting date at 180,000 seeds per acre in 15” rows

Replications  Two replications per treatment
   8 row treatments
   222’ row length
   0.11 acres per harvested treatment
   1.43 acres total project

Planter   8 row Kinze; Precision Planting® equipped

Left: May 6th planting date, Right: May 19th planting date 
Photo taken on June 2nd, the third planting date. 
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Outcome:

CONCLUSIONS:
Even though a planting date differential of 13 and 26 days respectively, all three planting dates reached the R1 
stage (first flower) within 48 hours of one another.

The May 6th planting date averaged 19 nodes per plant, the May 16th planting date averaged 15 nodes per plant 
and the June 2nd planting date averaged 12 nodes per plant.

The optimum planting date window south of Hwy 3 in Iowa is April 25-May 2. The optimum window north of Hwy 3 
is May 1 – May 7.  Historically, we would expect a half bushel per acre per day decrease in yield potential for every 
planting day delayed past the optimum. The data from the three treatments in 2016 is a bit exaggerated as this data 
suggests a 0.74 bushel per acre per day penalty for planting later than historical, optimum dates.

The seeding rate difference in the May 19th planting date saw a 3.5 bushel per acre increase by increasing the plant 
population 25,000 seeds per acre. The increase in seed input returned the investment 2.5-fold.

Increasing the seeding rate in the June 2nd planting date showed no performance difference in 30” row spacing, 
though the increased seed population in 15” rows shows a 3.7 bushel per acre advantage. This reflects a 2.5-fold 
return on investment outside of the equipment expense.

SO
YB

EA
N

S



8 | Landus Cooperative Research Plot Showcase 2016  Landus Cooperative Research Plot Showcase 2016  | 9

Objective: 
2016 marks the third consecutive growing season where much of Iowa experienced varying levels of Sudden Death Syndrome 
(SDS). Sudden Death Syndrome is actually a root-rot caused by the fungal pathogen fusarium virguliforme. The infection period 
stretches from the time seed is planted in the ground until the soybean seedling is photosynthetically active. The longer it takes 
for soybeans to emerge, the greater the risk and exposure to SDS. SDS is often correlated to cool soil temperatures and wet 
conditions early in the growing season. Mild summers and factors that limit root growth, such as planting depth, soil compaction, 
poor drainage and soybean cyst nematodes (SCN) all contribute to the severity of SDS. In general, the longer the emergence 
period is for soybeans, the greater the risk of contracting SDS.

Historic management of SDS in soybeans has been cultural:
• Utilize soybean varieties with a higher level of SDS tolerance
• Plant later when soil conditions are warmer and emergence is more rapid
• Alleviate soil compaction areas
• Improve farm drainage
• Manage soybean cyst nematode

A seed treatment was approved in limited acreage in 2015 to 
provide defense against SDS. Our objective is to evaluate the 
value of this treatment relative to the mainstream soybean seed 
treatments currently recommended. 

Comments:
The Ilevo compound induces a phytotoxic effect known as cotyledon 
ring also known as the “halo effect,” which is normal and expected 
when using this treatment.

Locally, Sudden Death Syndrome infection can negatively affect 
soybeans by as much as 18 bushels per acre.

Protocol:
Planting Date May 22, 2016

Seeding Rate 140,000 seeds per acre

Variety  FC Brand 25R249 (Very good natural tolerance to SDS)
  FC Brand 24R259 (Average natural tolerance to SDS)

Treatments 1  -  CruiserMaxx® / Vibrance® 
  2  -  CruiserMaxx / Vibrance / Ilevo
   

Replications Replicated seven times
  16 row treatments
  344’ row length
  0.32 acres per harvested treatment 
  4.43 acres total project

Planter  8 row Kinze; Precision Planting equipped

While many farms treated with Ilevo showed 
stark differences like above, our 2016 trial 

showed no foliar symptoms of SDS

Field Sales Agronomists: Matt Lau and Ryan Albers

Seed Treatment/Sudden Death 
Syndrome (SDS) Demonstration Soybeans
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Outcome:

CONCLUSIONS:

Upon seedling emergence, cotyledon ring was observed in every treated entry.

As in 2015, our 2016 demonstration site showed no above ground symptoms of Sudden Death Syndrome, which 
helps prove the value of Ilevo seed treatment in the absence of disease pressure.

Note that the planting date was a bit later; May 22, 2016 and soybeans emerged in 9-10 days, thus lowering the risk 
of fungal infection.

As the data suggests there was an advantage to the Ilevo treatment in the absence of Sudden Death Syndrome 
symptoms in both the moderate and highly tolerant soybean varieties with a 5.5-fold return on investment of the 
applied seed treatment.
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SDS Seed Treatment By Variety Soybeans

Objective: 
As in all pest management strategies, it is prudent to utilize multiple modes of activity or control of the given pest. Iowa has 
experienced Sudden Death Syndrome (SDS) now in 2014, 
2015 and 2016 and we expect a level of pressure in 2017.

Landus Cooperative has tested a seed treatment for soybeans 
that bolsters the defense against SDS for two seasons. We 
believe there is an advantage to utilizing this seed treatment 
with soybean varieties with natural tolerance to SDS, thus 
providing the soy crop two mechanisms against this disease. 
We know the seed treatment is highly valuable with the 
disease present. Is there additional value without SDS 
present? 

Comments:
Three soybean varieties are studied
 A – with a high level of tolerance to SDS
 B – with a moderate level of tolerance to SDS
 C – a variety that is relatively susceptible to SDS

Protocol:
Planting Date  May 23, 2016

Seeding Rate  140,000 seeds per acre

Variety   Variable

Fertility   Soybean – corn rotation
   Applied single-year removal rate based on exact previous year yield level of 218 bu/acre corn 

Treatments  1  -  CruiserMaxx-Vibrance 
   2  -  CruiserMaxx-Vibrance / Ilevo 

Replications  Single replications of each variety
   6 row treatments
   670’ row length
   0.23 acres per harvested treatment
   1.38 acres total project

Same variety with treatment on the left and without treatment on the right 
September 15, 2016 / Farnhamville, Iowa

Phtyotoxic effect known as cotyledon ring or“halo effect”
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Outcome:

CONCLUSIONS:
Two of three soybean varieties exhibited leaf symptoms of Sudden Death Syndrome

• Variety A showed no foliar symptoms of premature death caused by SDS. The treatment was a break even return 
on investment, though was significantly the highest performance in the trial, possibly the result of multiple 
modes of activity against SDS.

• Variety B showed moderate leaf symptoms that were observed throughout the planted area. The treatment 
returned the investment over fourfold.

• Variety C showed moderate to heavy symptoms throughout the planted area. Though the lowest yield in the trial, 
the treatment returned its investment over sevenfold.

The phytotoxic effect known as “cotyledon ring” was observed on all treated entries once they emerged from the 
ground.

As the data suggests Ilevo returned its investment across all varieties regardless of disease tolerance.

We feel the additional protection against soybean cyst nematode (SCN) that Ilevo provides also improves the overall 
performance of soybeans on this farm, which has a history of moderate SCN.
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Soybean Growth Stimulant 
Demonstration
Objective: 

To focus on soybeans as they progress through vegetative stages and increase the total node growth and overall energy capture 
of the plant as it moves into reproductive phases.

Generally we think of these as foliar products. Those are represented as fungicide, insecticide and plant nutrient components 
though we also include potassium applied as a dry fertilizer.

Comments:
Historically, foliar fungicide applications have been 
directed toward plant health more than actual defense 
against the major soybean diseases that we associate 
with Iowa and Minnesota.

This site has very little insect pressure. We monthly 
apply an insecticide to control mosquitoes as the site is 
regularly utilized for training with the agronomy team.

Protocol:

Planting Date  May 22, 2016

Treatment Date  Potash – Pre-plant
   All foliar applications were made at R2 stage

Seeding Rate  140,000 seeds per acre

Variety   FC Brand 21R259

Fertility   A nutrient replacement application was made based on crop removal of 215 bushels per acre 
   of corn in 2015
   22-75-60-19S-2Zn was applied

Treatments  1  -  Untreated check
   2  -  Micro-nutrient pack (ENC®/ K-Leaf®)
   3  -  Fungicide only (Priaxor)
   4  -  Insecticide only (Warrior II®)
   5  -  Fungicide / Insecticide (Priaxor/ Warrior II)
   6  -  Potassium (100# Potash / 0-0-60)

Replications  Single replication
   16 row treatments
   755’ row length
   0.69 acres per harvested treatment
   4.19 acres total project

Planter   8 row Kinze; Precision Planting equipped

Stover from 200 bu. per acre of corn can hold 190# soluble potassium
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Outcome:

CONCLUSIONS:
All treatments responded with greater performance than the untreated check.

For each of the last three years, an application of 100# of potash has been the highest response over untreated 
check of all growth stimulants. Our theory is the high level of soluble potassium that is tied up in the corn stover is 
not readily available for the early and mid-season potassium needs of the soybean crop. The soybeans under the 
potash treatments has shown greater vegetation and two more nodes per plant than other treatments. The return on 
investment of the supplemental potash application over a three-year period is greater than 3-fold.

Fungicide/insecticide combinations continue to be more advantageous than either fungicide or insecticide alone 
and suggests a strong return on investment. The fungicide/insecticide combination suggests an advantage of 2.2 
bushels per acre over fungicide alone. This suggests nearly a 5-fold return on the investment.
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Omission/Addition Trial Soybeans

Objective: 
To understand the synergisms of a systems approach utilizing the top four factors that influence soybean yield. To identify the 
positive impact of individual inputs as well as the interactions between multiple inputs in soybeans. To ground-proof these 
practices collectively having positive and profitable impact. Within the luxurious cropping systems in Iowa and Minnesota, 
we often focus on corn and sometimes neglect the ability of soybeans to respond to better management practices. This 
demonstration focuses on just that.

Comments:
This demonstration is inspired and modeled after work done by Dr. Fred Below, Professor of Plant Physiology at the University of 
Illinois.  Dr. Below is known for the “Six Secrets of Soybean Success” and has implemented these factors into a “reductionist” 
approach.  This direction has allowed a stronger relationship between management levels and performance levels in soybeans.

The “Six Secrets of Soybean Success” according to Dr. Below and his team are; 1) weather, 2) fertility, 3) variety, 4) fungicide, 5) 
seed treatment and 6) row spacing.

Number one…the weather. We obviously cannot manage nor dictate the actual conditions.  Number six…row spacing. We 
concede that all row spacing narrower than 30” rows has historically been higher yielding than 30” rows. The other four 
strategies are implemented in this demonstration.

Protocol:
Planting Date  May 16, 2016

Seeding Rate  140,000 per acre

Varieties  FC Brand 21R259 (Offensive)
   FC Brand 22R259 (Defensive)

Fertility   See “Treatments” below

Soil Nutrient Levels P = 53 ppm  K = 171 ppm

Treatments  1  -  Standard Management (Base)
    A – Seed treatment No seed treatment
    B – Fertility  Replace 239 bushel corn / 19-64-70-16-1.6
    C – Fungicide  No treatment
    D – Variety  Defensive soybean variety

   2  -  High-Tech Management
    A – Seed treatment Fungicide / Insecticide treatment
    B – Fertility  Base plus 100# MicroEssentials® SZ™ / 31-104-70-26-2.6
    C – Fungicide  Fungicide / Insecticide at R3
    D – Variety  Offensive soybean variety

Replications  Single replication
   16 row treatments
   1026’ row length
   0.94 acres per harvested treatment
   9.4 acres total project

Planter   8 row Kinze; Precision Planting equipped

Six Secrets to Soybean Success
Dr. Fred Below
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Outcome:

CONCLUSIONS:
Our first-year soybean trial suggests that soybean variety selection is the single most important decision within 
the manageable parameters around soybean production.  Utilizing an offensive variety in standard management 
increased profit by $36.00 per acre. In the high-tech management trial selecting a soybean for defensive 
characteristics lowered income by over $100.00 per acre. In general, seed prices are equal within the FC Brand from 
variety to variety, so selecting the right product for your farm costs no per acre than selecting the wrong variety for 
your farm. Know your soybean varieties or know someone who does!

Fungicide/insecticide combinations proved to return nearly double the investment in both the standard and high-tech 
management protocols.

All inputs that were “omitted” from the high-tech management strategy cost the trial profit. This suggests a systems 
approach may be most valuable in our soybean crop in Iowa.  

ADD ONE ENHANCED FACTOR TO STANDARD MANAGEMENT
YIELD DELTA

STANDARD MANAGEMENT 65.9
SEED TREATMENT - ADD FUNG/INSECTICIDE SEED TREATMENT 67.1 1.2
FUNGICIDE / INSECTICIDE - GROUND APPLIED FUNGICIDE AT R3 70.4 4.5
FERTILITY - ADD 100# MICROESSENTIALS (MESZ) 68.2 2.3
VARIETY - ADD OFFENSIVE, HIGH-YIELDING VARIETY 69.7 3.8

OMIT ONE ENHANCED FACTOR FROM HIGH-TECH MANAGEMENT
YIELD DELTA

HIGH-TECH MANAGEMENT 79.7
SEED TREATMENT - OMIT SEED TREATMENT 73.7 -6.0
FUNGICIDE / INSECTICIDE - OMIT TREATMENT 75.1 -4.6
FERTILITY - ADD 100# MICROESSENTIALS (MESZ) 73.0 -6.7
VARIETY - PLANT DEFENSIVE, AGRONOMICALLY STRONG VARIETY 69.1 -10.6

Field Sales Agronomists, 
Shawn Robinson (L) and Brett Westergaard (R)

discuss high-tech management strategies in soybeans

SO
YB

EA
N

S



16 | Landus Cooperative Research Plot Showcase 2016  Landus Cooperative Research Plot Showcase 2016  | 17

Seed-to-Soil Contact / Uniform Emergence / 
Emerged stand are all affected by planting depth

Planting Depth Corn

Objective: 

Increase total farm performance by increasing 
plant to plant uniformity, establish crop stand 
and better root formation and root mass with 
attention paid to actual seed placement and 
planting depth.

Field Uniformity: 
Planting depth plays a critical factor in uniform 
emergence. Later emerging plants will endure a 
greater level of competition from earlier emerged 
plants which have a size and energy advantage, 
robbing the late emerging plants of nutrients, 
water and sunlight.

Root Formation: 
Planting depth is directly related to root formation. The “crown” generally forms 
three-quarters of an inch from the soil surface. The crown is the center of the nodal 
root system that feeds and fuels the plant for the balance of its life. 

If corn seeds are planted too shallow, the crown and nodal roots will attempt to emerge closer to the soil’s surface or at the 
surface, which hinders complete and healthy root formation. This can have a dramatic effect on your crop.

In severe situations, shallow planting depth can cause rootless 
corn syndrome.

Landus Cooperative’s agronomy 
team suggests the bottom of your 

seed trench to be 2.25” to 2.5” deep.

Protocol:

Planting Date  April 17, 2016

Seeding Rate  34,500 seeds per acre

Treatments  1 – Planting depth / 1”
   2 – Planting depth / 2”
   3 – Planting depth / 3”
   4 – Planting depth / 4”

Planter   8 row Kinze; Precision Planting equipped

Field Sales Agronomists, Keith Tranel and Lauren Furnas

Shallow planted corn exhibits 
rootless corn syndrome

 (5-24-15 / Farnhamville, IA)
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CONCLUSIONS:
We understand that performance is best with planting dates beginning in mid-April. At this time air temperatures in 
Iowa are still fluctuating from 30° - 80° F.  Often, we think we will plant shallow so the plant has less distance to the 
soil surface and begin the photosynthetic process. This can result with seed planted too shallow.

It is also important to allow tilled soil to “settle” into place before planting into it. If not in a position to allow the soil 
to settle, then adjust the planting depth accordingly.

As indicated by this data, plus other demonstrations over time across the Corn Belt, planting depth is crucial to 
emerged stand, plant uniformity, root formation and overall crop performance.

Landus Cooperative‘s agronomy team recommends corn planting depth at 2.25” – 2.5” to the bottom of your seed 
trench regardless of planting date, air and soil temperatures or seeding rate.

For three consecutive seasons, the 4” planting depth has been the highest yielding treatment in this project. We DO 
NOT suggest a four-inch planting depth, though we feel it provides confidence in today’s genetics to germinate and 
emerge from soil depths deeper than our fathers may have planted. 

Our overall intention with our planting depth recommendation in corn is to have no corn seed placed shallower than 2”.

Outcome:
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Residue Removal/Replacement
Fertility Corn
Objective: 

The residue left behind a 225 bushel per acre corn crop has significant effect on management. Especially in continuous corn, 
excess residue can result in variable emergence and plant growth, reduced emerged seedling population and lower plant to 
plant uniformity.

Evaluate the growth pattern in the absence of the residue and determine if there is value or not in removing the residue at 
the same time replacing the residue nutrient value. When corn residue is removed from farms, whether baled for feed or used 
for cellulosic ethanol, we must remember that stalk, leaves and cob tissue take with them significant nutrients that must be 
replaced.

Comments:

Early spring conditions allowed for early 
April planting date on this farm, followed by 
cool and wet conditions. 

This farm is long-term continuous corn with 
a high level of organic matter (4.8% O.M.) 
in soil and on the soil surface. The 2015 
crop yielded 244 bushels per acre.

A hybrid with excellent emergence and 
seedling vigor scores was planted.

Protocol:

Planting Date  April 13, 2016

Seeding Rate  34,500 seeds per acre

Hybrid   DEKALB, DKC58-06 SS

Fertility   Continuous corn
   150# actual N as ammonia, spring-applied with N-Serve
   16# actual N dry application
   90# actual N top-dressed as Urea with Agrotain®

Treatments  1  -  Residue left on the farm, spread with 16-75-65
   2  -  Residue removed, spread with 16-75-65
   3  -  Residue removed, spread with -16-75-130
   

Replications  Single replication
   32 row treatments
   1039’ row length
   1.91 acres per harvested treatment
   5.73 acres total project

Planter   8 row Kinze; Precision Planting equipped

   Corn seedlings emerging in heavy continuous corn residue
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Outcome:

CONCLUSIONS:

Where residue was removed, the corn crop established much earlier with increased emerged plant population of 
approximately 3,000 plants per acre. This area also showed much better plant-to-plant uniformity, stronger early 
growth, color and health.

Where residue was not removed, the maturity was slightly lengthened and the moisture was 1.1% higher than the 
residue removal treatments.

Removing the residue and replacing the potassium value in the baled and removed stover basically breaks even 
in our demonstration over a three-year period. The practice of baling and removing the corn residue, if replacing 
the nutrient value, appears to be a solid practice. Our Landus Cooperative agronomy team will discontinue this 
demonstration at the Research Plot.
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Foliar Plant Growth Stimulant 
Demonstration Corn
Objective: 
To increase the health, defense mechanisms and robustness of corn prior to kernel set development (V9-V10), attempt to 
increase the total number of kernel-rows around and potential kernels long.

We consider fungicide a plant growth stimulator in this trial. 

Comments:

The application timing is V7-V8 corn. This is later than a tank-mix option with post-emerge corn herbicide applications, which is 
normally V2-V3 corn growth stage. 

At this stage of growth, the crop has less canopy and a high percentage of the application reaches the soil surface with no value 
to the crop.

The greater the canopy interception, the greater result, 
though the market assumes this application is made in a tank 
mix with post-emerge herbicides.

Waiting for greater crop canopy can equate to weed sizes too 
tall for acceptable herbicide control.

Herbicide and fungicide applications should both be made 
when dictated by crop and/or weed control needs.

Protocol:
Planting Date  April 16, 2016

Seeding Rate  34,500 seeds per acre

Hybrid   DEKALB, DKC58-06 GSS

Fertility   N – 240#  /  Continuous corn
   Dry fertilizer application; 23-76-60-19S-2Zn

Treatments  1  -  VT Fungicide (Headline AMP®)
   2  -  V8 Fungicide (Priaxor®) followed by VT Fungicide (Headline AMP)
   3  -  V8 Fungicide (Priaxor)
   4  -  V3 Fungicide (Stratego®YLD)
   5  -  Un-Treated check
   6  -  Micro-nutrient Package (Megafol®/ Ele-Max Hi-Phos®)

Replications  Two replications
   16 row treatments
   490’ row length
   0.9 acres per harvested treatment
   10.79 acres total project

Planter   8 row Kinze; Precision Planting equipped

Corn at V3-V4 stage doesn’t provide sufficient canopy 
to intercept growth stimulating foliar applications
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Outcome:

CONCLUSIONS:
Post-emerge herbicide application was made at V2. We did not tank-mix any of the treatments with post-emerge 
herbicide applications.

Standability, plant health and stalk integrity at harvest were poorer in the untreated trial. All ears were harvestable, 
though there was greater variability plant to plant and ear to ear. 

Our data shows an 18.8 bushel per acre swing between the highest performing fungicide application and the lowest 
performing fungicide application. However, the four fungicide applications averaged 17.4 bushels per acre advantage 
over the un-treated check. If corn is sold for $3.25 per bushel, the average performance of a fungicide application on 
this site would return the investment of the treatment 2.8 times.
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In-Furrow Treatment Corn
Objective: 
We want every plant to look like every other plant. Having individual plants in any given field emerge at nearly the same time is 
critical.  Improving the uniformity of the crop reduces dramatic plant-on-plant competition that decreases the performance of the 
later emerging plants due to the competition of the earlier emerging, more robust plants.

Over time, providing seedlings more protection from disease and insect pressure in addition to ample and abundant nutrients 
has proven to increase emergence rates and uniformity of emergence.

Creating a strong, robust plant at emergence is vital to the health and tolerance of a long and stressful growing season. This trial 
is in place to evaluate different in-furrow components including starter fertilizer and fungicides.

Comments:
We realize it is a smaller audience of Iowa farmers that are equipped 
and plumbed to apply liquid components into the seed furrow or in a 
2”by 2” placement.  These systems have gained popularity especially 
in the advent of insecticide needs for corn rootworm control.  

Protocol:
Planting Date  April 28, 2016

Seeding Rate  34,500 seeds per acre

Hybrid   Hoegemeyer 8067 AMX

Fertility   Continuous corn
   225# of actual N as ammonia – Spring-applied with N-Serve® 
   18-60-60-10S-1.5Zn was applied

Treatments  1  -  Low rate fungicide (Xanthium® at 4 oz. / acre)
   2  -  Standard rate fungicide (Xanthium at 7 0z. / acre)
   3  -  Untreated check
   4  -  Fertilizer efficiency component (Nutrasyst®)
   5  -  Pop-up Fertilizer ( 4 gallon 6-24-6)
   6  -  Liquid Zinc  (Kickstand® 7%)
   7  -  6-24-6 / Nutrasyst / Kickstand

Comments  Nutrasyst is a blend of organic acids that can improve nutrient uptake and overall fertilizer 
   efficiency by creating a lower pH micro-environment which decreases the tie-up of nutrients such as 
   Phosphorus rendering them less available.
 
Replications  Single replication
   16 row treatments
   513’ row length
   0.47 acres per harvested treatment
   3.3 acres total project

Planter   8 row Kinze; Precision Planting equipped

 Increasing plant-on-plant uniformity 
is critical in reaching a farm’s potential
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CONCLUSIONS:
Planting conditions were less than desirable with wet soils, side-wall and perched compaction. Despite a difficult 
emergence environment there were discernable emergence differences and established populations from treatment 
to treatment. 

Cool, wet conditions continued in May and the vigor and early health differences became more obvious in addition to 
stand loss to pythium. The untreated check was a full leaf behind all treatments at initial tassel stage.

All full-rate applications proved valuable in 2016 by returning no less than the full investment cost of the treatment.

The pop-up (starter) application continues to basically break even with a 3.5 – 4 bushel per acre increase in 
performance, though this treatment provides a healthier plant late in the season. 

As the above data suggests, our in-furrow application of fungicide has proven to be the most valuable of all 
treatments over the past three seasons at just over a 7 bushel per acre advantage. This advantage does not double 
the return on investment, though our three-year study suggests a consistent return on the investment in addition to a 
stronger, healthier crop over the course of a growing season.

Outcome:
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Nitrogen-Ammonia/Nitrogen Stabilizer 
Demonstration Corn
Objective: 
At 82% nitrogen, ammonia is the most efficient source of N available and is generally the most cost effective. At the same time, 
nitrogen is the least efficient crop nutrient we utilize due to the pathways of potential loss or lack of utilization by the crop. Our 
objective is to demonstrate the value of nitrogen stabilizers in spring ammonia applications. We firmly believe in stabilizing 
nitrogen with all ammonia applications, both spring and fall-applied. These products help ensure nitrogen availability to the crop 
when it needs it most and protection from nitrogen losses.                  

    Fall ammonia with N stabilizer on the left, spring ammonia without on the right

Protocol:
Planting Date  April 13, 2016

Treatments  1 - 240# N as spring-applied ammonia / N-Serve
   2 - 240# N as spring-applied ammonia 
   3 - 150# N as spring-applied ammonia / N-Serve followed by 90# N as Urea
   4 - 150# N as spring-applied ammonia / N-Serve followed by 90# N as Urea
   5 - 150# N as spring-applied ammonia / N-Serve followed by 90# N as AMS
   6 - 150# N as spring-applied ammonia / N-Serve followed by 90# N as AMS

Seeding Rate  34,500 seeds per acre

Hybrid   Hoegemeyer 8049 AMX

Fertility   24-8-60-12S-2Zn

Replications  108 row treatments
   752’ row length
   4.66 acres per harvested treatment
   18.64 acres total project

Planter   8 row Kinze; Precision Planting equipped     Field Sales Agronomists, Brian Berns (L) and Ryan Rice (R)
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Outcome:

CONCLUSIONS:
The value of stabilizing nitrogen continues to be apparent in both fall and spring applications. In either time frame, 
the concept is the same; keep nitrogen in the ammonium ( NH4

+) form longer.  This form of nitrogen attaches to the 
soil’s negative charge and holds it in place, keeping it from moving down the soil profile away from the corn root 
system.

The overall advantage of N-Serve in our spring-applied ammonia demonstration is 7.3 bushels per acre compared 
to unstabilized ammonia.  This represents a two-fold return on the investment of the nitrogen stabilizer product in 
addition to stewarding our nitrogen utilization and protection of Iowa groundwater.

227.9

221.9

229.3

222.5

229.3

221.9

218

220

222

224

226

228

230

240# N-SERVE 240# NO N-SERVE 150# N-SERVE / 90# UREA 150# NO N-SERVE / 90# UREA 150# N-SERVE / 90# AMS 150# NO N-SERVE / 90# AMS

Nitrogen-Ammonia/Nitrogen Stabilizer Yield per Acre

bu
. p

er
 a

cr
e

CO
R

N



26 | Landus Cooperative Research Plot Showcase 2016  Landus Cooperative Research Plot Showcase 2016  | 27

Omission/Addition Trial First Year Corn 

Objective: 
To understand the synergisms of a systems approach utilizing the top five factors that influence corn yield. To identify the 
positive impact of individual inputs as well as the interactions between multiple inputs in corn. To ground-proof these practices 
collectively having positive and profitable impact.

Comments:
This demonstration is inspired and modeled after work done by Dr. 
Fred Below, Professor of Plant Physiology at the University of Illinois.  
Dr. Below is known for the “Seven Wonders of the Corn Yield World” 
and has implemented these factors into a “reductionist” approach.  
This direction has allowed a better understanding of the interactions 
of these factors as a whole to maximize corn yield and exploit the 
yield potential of modern corn hybrids under advanced levels of 
management.

2016 marks our second season evaluating this reductionist 
approach and this season we are presenting both a first-year corn 
demonstration and a continuous corn trial.

First-Year Corn Protocol:
Planting Date  April 13, 2016

Seeding Rate  Variable

Hybrids   Hoegemeyer 8067 AMX
   Hoegemeyer 8065 RR

Fertility   See “Treatments” below

Soil Nutrient Levels P = 44 ppm  K = 158 ppm

Treatments  1  -  Standard Management (Base)
    A – Nitrogen  166# total N (150# Spring-NH3 / N-Serve)
    B – Fertility  Replacement / 16-53-60-13-1.3
    C – Trait   RR hybrid
    D – Population  33,000 seeds per acre
    E – Fungicide  No post-applied fungicide

   2  -  High-Tech Management
    A – Nitrogen  Base plus 75# actual N as Urea
    B – Fertility  Base plus 100# MESZ (12-40-0-10-1)
    C – Trait   Base pedigree as AMX triple-stack trait
    D – Population  39,000 seeds per acre
    E – Fungicide  Headline AMP at VT

Replications  Single replication
   24 row treatments
   739’ row length
   1.02 acres per harvested treatment
   14.4 acres total project

Planter   8 row Kinze; Precision Planting equipped

The first-year corn demo showed very little physical 
difference between any treatment regardless of 
omission or addition of inputs.
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CONCLUSIONS:
For the second straight season evaluating this demonstration, there was very little physical and physiological 
difference between any of the treatments following applications, at pollination or maturity. However, there was a 
performance separation of 27 bushels per acre between the standard and high-tech management systems.

Fungicide applications at VT proved to be the most consistent enhanced factor whether added to the standard 
system or omitted from the high-tech management. 

Response to additional phosphorus, sulfur and zinc applications also prove to nearly double the return on investment 
even in soil nutrient levels that are considered high and very high in those elements. We often think of increasing 
the potential of corn performance by simply applying additional nitrogen. For the second straight research year, an 
additional 75# of nitrogen broke even on investment and even lowered profit.

Utilizing hybrids with in-plant protection of European corn borer and corn rootworm failed to return the investment of 
the increased seed cost whether adding traits to standard management or omitting traits from the high-tech system.  
Please note that we utilize foliar-applied insecticides periodically to suppress the mosquito population because of 
the people traffic we have on this site as a training platform. This likely has a bearing on both corn borer and corn 
rootworm populations.

Outcome:

ADD ONE ENHANCED FACTOR TO STANDARD MANAGEMENT
YIELD DELTA

STANDARD MANAGEMENT 219.4
POPULATION - ADD 6,000 PLANTS / ACRE  (39,000) 224.2 4.8
FUNGICIDE - GROUND APPLIED FUNGICIDE AT VT 239.6 20.2
FERTILITY - ADD 100# MICROESSENTIALS (MESZ) 236.6 17.2
TRAIT - ADD PEDIGREE WITH CRW/ECB PROTECTION 222.5 3.1
NITROGEN - ADD 75# ACTUAL N AS UREA TOP-DRESSED 224.2 4.8

OMIT ONE ENHANCED FACTOR FROM HIGH-TECH MANAGEMENT
YIELD DELTA

HIGH-TECH MANAGEMENT 246.3
POPULATION - REDUCE 6,000 PLANTS / ACRE  (33,000) 237.7 -8.6
FUNGICIDE - OMIT APPLICATION FROM HIGH TECH SYSTEM 229.8 -16.5
FERTILITY - OMIT ADDITIONAL 100# OF MESZ DRY FERTILIZER 235.1 -11.2
TRAIT - OMIT PEDIGREE WITH CRW / ECB PROTECTION 247.4 1.1
NITROGEN - OMIT ADDITIONAL 75# N AS UREA 236.8 -9.5
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Omission/Addition Trial Continuous Corn

Objective: 
To understand the synergisms of a systems approach utilizing the top five factors that influence corn yield. To identify the 
positive impact of individual inputs as well as the interactions between multiple inputs in corn. To ground-proof these practices 
collectively having positive and profitable impact.

Comments:
This demonstration is inspired and modeled after work done by Dr. Fred Below, Professor of Plant Physiology at the University 
of Illinois.  Dr. Below is known for the “Seven Wonders of the Corn Yield World” and has implemented these factors into a 
“reductionist” approach.  This direction has allowed a better understanding of the interactions of these factors as a whole to 
maximize corn yield and exploit the yield potential of modern corn hybrids under advanced levels of management.

2016 marks our second season evaluating this reductionist approach and this season we are presenting both a first-year corn 
demonstration and a continuous corn trial.

Continuous Corn Protocol:
Planting Date  April 18, 2016

Seeding Rate  Variable

Hybrids   Hoegemeyer 8067 AMX
   Hoegemeyer 8065 RR

Fertility   See “Treatments” below

Soil Nutrient Levels P = 52 ppm  K = 176 ppm

Treatments  1  -  Standard Management (Base)
    A – Nitrogen  256# total N (240# Spring-NH3 / N-Serve)
    B – Fertility  Replacement / 16-53-60-13-1.3
    C – Trait   RR hybrid
    D – Population  33,000 seeds per acre
    E – Fungicide  No post-applied fungicide

   2  -  High-Tech Management
    A – Nitrogen  Base plus 75# actual N as Urea
    B – Fertility  Base plus 100# MESZ (12-40-0-10-1)
    C – Trait   Base pedigree as AMX triple-stack trait
    D – Population  39,000 seeds per acre
    E – Fungicide  Headline AMP at VT

Replications  Single replication
   16 row treatments
   391’ row length
   0.36 acres per harvested treatment
   4.32 acres total project

Planter   8 row Kinze; Precision Planting equipped
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Outcome:

CONCLUSIONS:
A response between the standard treatment and high-tech management system of 36 bushels per acre was observed 
in the corn-on-corn trial compared to a 27 bushel swing in the first-year system.

Fungicide applied at VT shows the greatest response and return on investment. The corn-on-corn trial was significantly 
more responsive than the first-year corn.

The hybrid trait response was equally important in continuous corn due to corn rootworm pressure, though very little 
physical difference was observed and root strength and stand ability were both normal.

With greater stress potential in corn-on-corn situations, a “systems approach” appears more critical. 
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Notes

”FC Brand” seed will be renamed by Landus Cooperative, the license holder, for 2017/18 per Monsanto’s trademark team 
BASF™ is the manufacturer of Headline AMP®, Priaxor®  Xanthion® 
Bayer Crop Science™ is the manufacturer of Ilevo®  Stratego® YLD 
Dow® AgroSciences is the manufacturer of N-Serve® 

Helena Chemical Company® is the manufacturer of Eli-Max Hi Phos®, ENC®, K-Leaf®, Nutrasyst®, Kickstand®, Megafol®
Koch Industries™ is the manufacturer of Agrotain® 
Mosaic Company is the manufacturer of MicroEssentials® SZ™

Syngenta® Crop Protection is the manufacturer of Warrior II®, CruiserMaxx® Vibrance®
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We thank you for your business!



2321 N. Loop Dr., STE 220
Ames, IA 50010-8218
  


