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Northwest Research Farm Summary
Josh Sievers, farm superintendent

demonstrations in different hybrids and
herbicide chemistries.

Farm Comments
Developments. A Louks detasseler was
purchased and converted to a plot sprayer.
This sprayer can spray up to 10 treatments
without having to rinse out between
treatments. Each treatment has its own boom
and is pressured by carbon dioxide. It is able
to spray pre-emerge herbicides up to tasseled
corn treatments. A John Deere 6125R with a
loader was added to the fleet of tractors to
assist with day-to-day operations of the farm.

New projects. ISU soybean variety test, Jim
Rouse; Grain set foliar feeding, US Feeds;
Herbicide demonstration, DuPont; Multiple
planting demonstrations, DuPont Pioneer;
Corn and soybean planting date, Mark Licht;
Insecticide comparison on CRW hybrids,
AMVAC; Fungicide comparisons and timings,
Alison Robertson; Corn row width × hybrid,
Jim Rouse; Soybean maturity × cover crop
planting date, Craig Lamourex Monsanto; Tile
water study, Matt Helmers and John Sawyer.

Final stages of the new tile study were
installed in the summer of 2014. These
installations include the water meters, sump
pumps, and data recording devices. When this
project is fully operating, the water meter will
send readings wirelessly back to the research
farm on a 15-minute basis.

Crop Season Comments
Corn planting began on May 5 and was
completed by May 16. Harvest began on
October 20 and was completed October 29.
Corn yields averaged 186.3 bushels/acre and
continuous corn yielded 160.1 bushels/acre.

A total of 44 research projects were conducted
at the research farm in 2014. Twenty-four of
those projects were new. The research farm
had over 2006 individual plots. Fifty-six onfarm trial projects were conducted on
cooperating farmer’s fields during 2014 as
well. The acronym FARM has been retired
and replaced with the name Farmer
Cooperator Trials.

Soybean planting started on May 17 and
ended on May 22. Harvest began on October 6
and ended on October 16. Soybean yields
averaged around 62.5 bushels/acre.
Weather Comments
Spring 2014. The soil moisture profile started
less than half full (5.9 in. of available water of
almost 11 in.). Some growers began planting
the week of April 21, when soil temperature at
4 in. reached 52oF. We postponed planting
because of a cold spell predicted for the
following week. The 4 in. soil temperature fell
to 38.8oF on May 2, but rebounded above
50oF on May 6. Although rainfall was below
normal, there were 17 days of rainfall between
April and May that extended the planting
season longer than in previous years. Preemerge herbicides did an excellent job of
weed control during the planting season. Some
residual ALS carryover was noted in spots due
to the dry growing season and winter of 2013,

Field days and tours. The ISU Northwest
Research Farm hosted 16 field days. A total of
2,552 visitors attended field days and other
events. One notable event was hosting a
Precision Ag Week with over 500 high school
students from 10 counties and 20 schools
attending where they learned how technology
is a large part of production agriculture.
DuPont and Pioneer Hi-Bred sponsored a
three-day event where growers and
agribusinesses were able to view
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and the below normal rainfall in the spring of
2014.

Fall 2014. Cool and wet weather prevailed
during the fall. Concerns of stalk quality were
noted pre-harvest, but very little stalk lodging
occurred. Grain moistures were higher this
year due to the cool growing season.
September 12 (33oF) and September 13 (31oF)
caused a light frost and seemed to halt any
further crop development. The killing frost
was October 11, nearly a month later. Tillage
ended at the research farm on November 12
when the ground froze at the 4 in. depth.

Summer 2014. June rainfall set the tone for the
growing season at the research farm. A 4.4 in.
rainfall on June 16-17 saturated the soil and
caused substantial runoff in places. Total
rainfall from June equaled 11.28 in. The ISU
Home Demonstration garden located at the
Lyon County Fairgrounds was flooded with
over 3.5 ft of water. Rock Rapids received
over 12 in. of rain during a 4-day period. The
fencing, cages, and equipment were scrapped
due to the flooding. Because of funding from
the Lyon County Riverboat Foundation, the
garden will be rebuilt for 2015. New
equipment and a garden shed will be added.

Acknowledgements
The Northwest Iowa Experimental
Association and ISU Extension and Outreach
are commended for their support of the
Northwest Research Farm. Support of field
days, speakers, and new ideas are vital to the
research farm’s success. Appreciation is
extended to the following entities for their
support of research projects or ideas at the
research farm:

Post-emerge herbicide applications proved
very challenging due to the weather patterns
and wind. Post-emerge herbicide applications
were finished July 3. During July,
temperatures did not reach above 90oF; in fact,
the only day above 90o was May 7 with 90.03o
reported. Once again, the weed population of
waterhemp and marestail, resistant to
glyphosate, appeared across many fields in
Iowa, leaving growers with options of using a
Group 14 herbicide (burner),
mechanical/physical removal, or leaving the
weeds.

AMVAC
Syngenta
DuPont
DuPont Pioneer
Monsanto
American State Bank
Security State Bank
Farm Bureau, Sioux County
Farm Credit Services
BASF
Ag Partners
Hull Cooperative, Hull, Iowa
The Mosiac Company

The growing season was predominantly cool,
which in turn led to slower maturing crops and
higher grain moisture levels at harvest.
Northern corn leaf blight also made an
appearance later in the growing season in
many cornfields. Soybean aphids were present
again. Numbers were monitored, but
thresholds were not reached.

	
  

ISRF14-29, 31

3

Iowa State University, Northwest Research Farm and Allee Demonstration Farm

Table 1. Northwest Research and Demonstration Farm, Sutherland, monthly rainfall and
average temperatures for 2014.
Rainfall (in.)
Temperature (oF)
Days
Deviation
Deviation
90o or
Month
2014
from normal*
2014
from normal
above
April
2.06
-0.56
45.3
-1.7
0
May
1.61
-2.39
59.5
0.4
1
June
11.28
6.68
68.3
-0.5
0
July
1.08
-2.38
67.3
-4.9
0
August
5.29
1.37
69.6
-0.3
0
September
2.35
-0.83
60.5
-1.1
0
October
1.14
-0.97
50.6
1.7
0
Totals
24.81
0.92
1
*Rainfall averages recalculated based on data from 1957–2013.
**Temperature averages recalculated based on data from 1988–2013.
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Research Projects at Sutherland
Research Project
Asparagus variety trial
Corn aphid threshold study
Corn burner as primary shop heat
Corn fungicide efficacy × timing
Corn fungicide efficacy trial
Corn planting date comparison
Corn rootworm trap crop
Corn seed treatment trial
Cover crop × nitrogen rate
Cover crop seeding trial
Cover crop variety trial
Demonstration Garden, Rock Rapids
Demonstration windbreak
Goldenrod flowering × climate change
Herbicide comparison demonstration
Honeybee interaction with seed treatments
Host plant resistance trial-soybean aphid
Iowa Crop soybean variety test
Long-term nitrogen rate study
Long-term tillage and carbon sequestration
Micronutrient application, foliar applied
Micronutrient application, in-furrow applied
Miscanthus establishment evaluation
Soybean aphid efficacy trial
Soybean aphid suction trap
Soybean fungicide comparison
Soybean planting date comparison
Surface runoff study
Tillage × fertilizer placement study
Tile water quality study
Tree biomass and regrowth potential
Water table monitoring
Weather station
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Project Leader
NWRF Staff
E. Hodgson
NWRF Staff
A. Robertson
A. Robertson
M. Licht
A. Gassman
E. Hodgson
J. Sawyer
Iowa Learning Farms
A. Lenssen
C. Haynes
J. Randall
J. Etterson
NWRF Staff
M. Harris
M. O’Neal
J. Rouse
J. Sawyer
M. Al-Kaisi
A. Mallarino
A. Mallarino
E. Heaton
E. Hodgson
M. O’Neal
D. Mueller
M. Licht
A. Mallarino and M. Helmers
A. Mallarino
M. Helmers and J. Sawyer
J. Randall and R. Hall
NRCS
NWRF Staff
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Allee Research Farm Summary
Lyle Rossiter, farm superintendent
Two honeybee hives were placed on the farm
for the last two years. Small plastic square
grids were placed in front of the beehive
entrance. As the bees entered the hive, pollen
was scraped onto the grid. Mary Harris,
Natural Resource Ecology and Management
assistant professor, and staff changed the grids
weekly and examined the pollen in the lab.
Honeybees are an important industry for
honey production and efficient pollinators for
many plant species. One-third of the food we
eat relies on insect pollination. Fifty pounds of
honey were produced this year from the two
hives.

Farm Comments
Developments. The implementation of onfarm trials continues in Buena Vista, Sac,
Pocahontas, Carroll, Calhoun, Ida, Cherokee,
and Clay counties. ISU staff assisted
individual farmers in setting up field-length
strip trials and collecting data for statistical
analysis. Extension crop specialist Paul Kassel
and Allee Farm superintendent Lyle Rossiter
assisted seven farmers with six field projects.
Events. The Allee Farm hosted Ag-Citing
Days with topics of soil science, wind
turbines, amazing corn, global positioning
satellite, and Buzzing with Bees. Also, 4-H
youth presented talks on their live beef, goat,
rabbit, and swine projects to 376 fourth grade
Buena Vista County students. The Corn
Growers Association and Farm Bureau
provided funding, plus cooked and served
food for the event. A corn maze, with the
words “eat, beef, swine, turkey, and pork,”
was carved out of a 5-acre cornfield. This was
a tribute to the livestock producers of Iowa.

A new advanced automated weather station
was installed in the northwest corner of the
farm in the fall of 2014. This spring, above
ground data collection began on wind speed,
wind direction, hi and low temperature,
humidity, and solar radiation. Below ground
soil probes monitor soil moisture and
temperature at 4, 12, 24, and 50-in. depths.
Data collected is available as part of the ISU
Mesonet at mesonet.agron.iastate.edu under
Iowa Ag Climate Network.

The Buena Vista special swine class was
cancelled this year for biosecurity concerns in
the swine industry related to control of
Porcine Epidemic Diarrhea Virus (PEDV).

Livestock. The Allee Farm custom-fed 106
head of cattle and collected research data for
the purebred Angus cowherd at the ISU
McNay Research Farm, Chariton, Iowa. The
fourth farrowing in the yurt completed the
alternative swine farrowing study. A complete
written analysis is included in this year’s
report.

The Allee Farm appreciates the community
support and the opportunity to be an
educational site for all ages and families. A
total of 945 guests visited the farm, and the
Allee Historical Mansion entertained 802
guests in 2014.

Crop Season Comments
Corn was planted May 8-9. Harvest was
completed on November 4 with average yields
of 197 bushels/acre.
Soybean planting was finished May 19.
Harvest was completed October 10 with
average yields of 57 bushels/acre.

New projects. A cover crop of stripped and
bulk rye was seeded with a drill this fall to
study nitrate and phosphorus retention.
Various practices are being introduced to meet
the Iowa Nutrient Reduction Strategy.
6	
  

Iowa State University, Northwest Research Farm and Allee Demonstration Farm

ISRF14-29, 31

	
  

Weather Comments
Winter. 2014 was the coldest winter season in
35 years. January was bitterly cold with
frequent windy conditions. The fifth day of
January wind chill was -50oF. There were 15
days in January with night temperatures below
zero. February was cold and dry soils allowed
the ground to freeze below five feet, which
caused frozen waterlines. No measureable
moisture occurred from January to the end of
March.

The statewide average precipitation for June
was 9.92 in. and was the fourth highest
calendar month total moisture in 141 years.
Rain subsided in July and the replenished
subsoil moisture ended drought concerns.
Moderate temperatures ranked July as the fifth
coolest on record. The wet weather pattern
returned in the last two weeks of August. Cool
temperatures stayed below 90oF, with total
moisture accumulations of 9.49 in.
Fall. September presented cooler
temperatures, and limited GDU’s for
maximum yield potential. An early frost on
September 13 slowed soybean development in
northern Iowa. Fourteen rain events occurred,
totaling 3.19 in. Light rains persisted into
October and November, prolonging the
harvest season. Freezing soil stopped fall
tillage and anhydrous applications during the
third week of November.

Spring. The soil remained frozen through the
second week of April. Dry topsoil allowed
spring tillage and corn planting. Field
operations stopped during the last two weeks
in April with 2.74 in. of rain. Eight days in
May with scattered rain showers totaled 2.6
in., and made it difficult to till and progress
with planting. A hard freeze on May 16 in
northwest Iowa killed early emerged corn and
soybean plants. Replanting crops were
required in the region.

Acknowledgements
The farm would like to thank the NewellFonda Community School, Newell
Cooperative, ISU Extension, Farm Bureau,
and Iowa Corn Growers Association for their
assistance with field days and events.

Summer. June temperatures were below
normal. Dry subsoil was recharged with
record rain and flooding. The Allee Farm’s
June rain total of 10.28 in. soaked into the
ground with no ponding of water in the fields.
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Impact of 4R Management on Crop
Production and Nitrate-Nitrogen Loss in Tile Drainage
RFR-A1461

with treatments implemented for the 2015
growing season.

Matthew Helmers, professor
Department of Agricultural
and Biosystems Engineering
John Sawyer, professor
Department of Agronomy
Josh Sievers, farm superintendent

The site has 32 individually subsurface
drained plots for subsurface drainage water
quality evaluation. Drainage lines from
individual plots are directed to separate sumps
within culverts where drainage is diverted for
sampling. Each treatment was replicated four
times. Treatments consist of corn-soybean
rotation with each phase of the rotation
present each year.

Introduction
Corn Belt corn and soybean producers are
increasingly challenged to maximize crop
production while addressing the contributions
farm practices make to Gulf hypoxia. Based
on the need for nitrate-N reductions to meet
water quality goals, new management
practices are needed to reduce nitrate-N losses
at minimal cost and maximum economic
benefits. This three-year field research and
demonstration project is evaluating various
promising N management methods and
technologies by documenting the nitrate-N
export and crop yield from various systems.

Samples are quantified for nitrate-N loss.
Additionally, the project will document crop
yield for each treatment. Grain samples will
be evaluated to determine N export and assess
N use efficiency.
Results and Discussion
Because the project is just getting under way,
2014 was used to establish the cropping
rotation and treatments for implementation in
the 2015 growing season (Table 1). Therefore,
the 2015 growing season will provide the first
opportunity for collection and analysis.

Site Description and Treatments
Funds provided by the Iowa State University
Department of Agronomy Endowment helped
to instrument the site for replicated studies of
drainage water quality in 2013 (Figure 1 and
2). In 2014, the site was uniformly cropped

	
  

Acknowledgements
Funds to conduct the research are being
provided by the 4R Research Fund.
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Table 1. Treatments at the Northwest Iowa Tile Drain Water Quality study site.
Treatment number
Tillage
Nitrogen application time

ISRF14-29, 31

Nitrogen application
rate (lb N/acre)*

Fall (anhydrous ammonia with
135
nitrapyrin)
2
Conventional tillage
Spring (anhydrous ammonia)
135
Split with variable N at
sidedress (40 lb/acre of UAN
Yearly variable based
3
Conventional tillage
at planting plus in-season
on in-season adjusted
adjusted rate no later than
rate
mid-vegetative growth stage)
4
Conventional tillage
None
0
*For corn plots only. The 135 lb N/acre rate is based on the Corn Nitrogen Rate Calculator output for corn following
soybean in Iowa at a 0.10 price ratio (http://extension.agron.iastate.edu/soilfertility/nrate.aspx).
**Fall chisel corn stalks with spring disk/field cultivate, and spring disk/field cultivate soybean stubble.
1

Conventional tillage**

Figure 1. Drainage system layout.
Figure 2. Plot layout of one set of four plots.
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Corn and Soybean Yield Response to Micronutrients
RFR-A1454

a mixture broadcast and incorporated into the
soil. The granulated fertilizers and application
rates (element basis) used were NuBor 10 with
10 percent B at 0.5 lb B/acre banded and 2 lb
B/acre broadcast, Broadman20 with 20
percent Mn at 5 lb Mn/acre for both banded
and broadcast, and EZ20 with 20 percent Zn at
5 lb Zn/acre for both banded and broadcast
treatments. The banded fertilizers were mixed
with mono-ammonium phosphate (MAP),
which was applied 4 lb N/acre and 21 lb
P2O5/acre. The same MAP rate was applied
with the planter for both the control and
broadcast mixture treatments.

Antonio Mallarino, professor
Joshua Enderson and Ryan Oltmans,
graduate assistants
Mazhar Haq, assistant scientist
Department of Agronomy
Josh Sievers, farm superintendent
Introduction
Micronutrients are essential for crop growth,
although they are needed in very small
amounts. Prior research in Iowa and
neighboring states had shown inconsistent
corn and soybean grain yield responses to
fertilization with micronutrients, except for
zinc in corn. This report summarizes results of
two studies with corn and soybean, one with
application to the soil and the other with
application to foliage, conducted at this farm
from 2012 through 2014. The micronutrients
evaluated were boron (B), copper (Cu),
manganese (Mn), and zinc (Zn).

For the trial with fertilizer application to the
foliage, six treatments were applied each year
to the same plots and were replicated four
times. The treatments were a control; separate
applications of B, Cu, Mn, or Zn; and a
mixture of all four nutrients. Fluid fertilizers
were sprayed twice to the same plots at the
V5/V6 stage of both crops, the V8/V10 stage
of corn, and the R2/R3 stage of soybean using
a hand-held CO2 sprayer with a 5-ft spraying
width and 15 gal water/acre. The fertilizers
were Max-In Boron (8% B), Max-In Copper
(5% Cu), MicroBolt Zinc (9% Zn), and
MicroBolt Manganese (6% Mn). The total
rates applied across both applications for B,
Cu, Mn, and Zn (element basis) were 0.16,
0.08, 0.33, and 0.495 lb/acre, respectively.

Materials and Methods
The two experiments were conducted on fields
that had received no manure or micronutrients
in recent years. The soil was Marcus silty clay
loam. For both studies, crops were soybean in
2012, corn in 2013, and soybean in 2014; all
planted in rows spaced 30 in. apart. The
cornstalks were chisel-plowed in the fall, and
residues from both crops were disked in the
spring. Uniform, non-limiting rates of
phosphorus, potassium, and sulfur were
applied across all plots. A rate of at least 180
lb N/acre was applied for corn.

Soil B was analyzed by the hot-water method,
whereas soil Cu, Mn, and Zn were analyzed
by both the DTPA and Mehlich-3 methods.
Grain was harvested from a central area of
each plot, and the yield was adjusted to 15.5
percent moisture for corn and 13 percent
moisture for soybean. A grain sample was
taken for analysis of the micronutrient
concentration.

For the trial with fertilizer application to the
soil, six treatments were applied each year to
the same plots and were replicated four times.
The treatments were a control; separate
applications of B, Mn, or Zn banded with the
planter; a mixture banded with the planter; and
10
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Results and Discussion
Table 1 shows the soil micronutrient levels
without fertilizer application for trials with
micronutrient fertilization to the soil or
foliage. The hot-water test for B and the
DTPA test for Cu, Mn, and Zn are the soil-test
methods recommended by the north-central
region soil-testing committee (NCERA-13).
The Mehlich-3 test is recommended for P and
K but not for Cu, Mn, and Zn at this time
because of non-existing calibrations with crop
response in the region. Soils also were
analyzed by this method because it is being
used by some private laboratories. The soiltest data across the three years show the
common variation observed in soil testing.
Therefore, some decreases or increases for
non-fertilized plots can be attributed to crop
removal or undetermined year effects.

ISRF14-29, 31

A lack of grain yield response to Zn agrees
with interpretations used in Iowa (for corn) or
some other states of the region (for corn and
other crops), because the observed DTPA soiltest results for Zn were sufficient or very
close. Also, a lack of yield response to Cu and
Mn agrees with interpretations from other
states because observed soil-test results were
much higher for both nutrients. The observed
soil-test results for B were intermediate within
the wide range deemed sufficient among
various states.
Conclusions
There was no corn or soybean grain yield
response to micronutrients applied to the soil
or foliage in any trial or year of the study.
Soil-test interpretations in the north-central
region correctly predicted a lack of yield
response from Cu, Mn, and Zn. For B,
however, interpretations used in some states
predicted no yield response but those used in
others predicted a response but was not
observed.

Iowa State University has micronutrients soiltest interpretations only for Zn in corn and
sorghum. Soil Zn levels less than 0.9 ppm by
the DTPA method are considered deficient.
Other states suggest approximately similar
values. Other states consider soil-test levels of
0.5 to 2 ppm for B (hot-water method), and
0.2 ppm for Cu and 1 to 2 ppm for Mn (both
by the DTPA method) sufficient for crops, but
these interpretations may or may not apply to
Iowa conditions.

Acknowledgements
We thank financial support from Agrium,
Brandt, DuPont-Pioneer, the Fluid Fertilizer
Foundation, the International Plant Nutrition
Institute, the Iowa Soybean Association,
Nachurs, Wilbur-Ellis, and Winfield
Solutions.

Tables 2 (for the trial with application to the
soil) and 3 (for the trial with application to the
foliage) show corn and soybean grain yield
levels ranged from high to very high across
the three years. However, there were no
statistically significant yield increases from
application of any micronutrient in any trial or
year. In contrast to results for grain yield,
fertilization often increased the micronutrients
concentration in grain (not shown).
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Table 1. Soil micronutrient soil-test levels for two trials†.
Soil fertilization trial
Foliar fertilization trial
Soil test
2012
2013
2014
2012
2013
2014
----------------------------------- ppm ----------------------------------B
1.2
1.2
1.6
1.2
1.3
1.6
Cu DTPA
Mn DTPA
Zn DTPA

40
0.9

34
1.2

38
2.7

1.6
34
0.8

1.8
39
1.0

1.7
35
3.2

Cu Mehlich-3
3.9
4.4
2.7
Mn Mehlich-3
70
69
57
69
95
51
Zn Mehlich-3
1.4
0.8
2.9
1.4
2.4
1.9
†6-in. soil samples taken before fertilization each year. Values are averages for each
site in 2012 and for the control plots in 2013 and 2014.
Table 2. Effect of fertilization with boron, manganese, and zinc to the soil on corn and soybean
grain yield.
Fertilizer treatment
Mixture
Mixture
Year
Crop
Control
B
Mn
Zn
banded
broadcast
Statistics†
--------------------------------- bu/acre --------------------------------2012
Soybean
72.2
71.3
72.5
72.2
72.5
71.5
ns
2013
Corn
242
237
242
245
242
241
ns
2014
Soybean
65.8
64.5
65.9
64.6
65.8
64.8
ns
†ns, not significant at statistical probabilities ≤ 0.05.
Table 3. Effect of foliar fertilization with boron, copper, manganese, and zinc on corn and
soybean grain yield.
Fertilizer treatment
Year
Crop
Control
B
Cu
Mn
Zn
Mixture
Statistics†
--------------------------------- bu/acre --------------------------------2012
Soybean
65.5
66.0
64.3
66.1
66.5
66.0
ns
2013
Corn
251
247
258
251
256
261
ns
2014
Soybean
61.0
61.0
61.5
61.9
63.1
63.6
ns
†ns, not significant at statistical probabilities ≤ 0.05.
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Aphids in Corn Research
RFR-A1453

tassel and R1 treatment applications were
made on July 28; a threshold R5 treatment
application was made on August 18; and a 500
aphids/plant application was made on August
27. Two additional planned treatments at
increasing aphid thresholds were not made
(Table 1).

Erin Hodgson, associate professor
Greg VanNostrand, research associate
Department of Entomology
Joshua Sievers, farm superintendent
Introduction
Corn, Zea mays L., is the most abundant field
crop in Iowa, and there are many insect pests
associated with this plant. Although aphids are
not typically economically important in corn,
recent observations have indicated several
aphid species developing heavy populations in
northwest Iowa and southwest Minnesota.

Estimation of aphid populations and
cumulative aphid days. Plots were sampled
weekly from June through August. Plots were
sampled for all aphid stages (i.e., adults,
nymphs, and winged aphids). The number of
plants sampled in each plot started at 20 and
decreased to 10 plants/plot by the end of the
August. Cumulative aphid days (CAD) were
calculated for each plot to estimate seasonal
aphid exposure with the following equation:
∞
⎛ x + xi ⎞
= ⎜ i −1
⎟ × t
∑
2 ⎠
⎝
n =1
where x is the mean number of aphids on
sample day i, xi-1 is the mean number of
aphids on the previous sample day, and t is the
number of days between samples i - 1 and i.

Historically, corn leaf aphid, Rhopalosiphum
maidis (Hemiptera: Aphididae), has been the
most abundant aphid species in corn; however,
bird cherry oat aphid, R. padi (Hemiptera:
Aphididae), and other species also have been
detected. Recent observations show a shift to
populations peaking later in the summer.
Injury potential and management guidelines
for aphids in corn are not well defined and this
research is aimed at developing economic
threshold and sampling protocols.

Yield and statistical analysis. Yields were
determined by weighing grain with a grain
hopper mounted inside the combine grain
tank. Yields were corrected to 15.5 percent
moisture and reported as bushels/acre. Oneway analysis of variance (ANOVA) was used
to determine treatment effects within each
experiment. Means separation for CAD and
yield was achieved using a least significant
difference test (alpha = 0.10). All analyses
were performed with SAS® software.

Materials and Methods
Plots were established at the ISU Northwest
Research Farm in O'Brien County, Iowa.
Treatments were arranged in a randomized
complete block design with four replications
of Roundup Ready corn (Pioneer P0407
brand). Plots were planted in 30-in. rows at a
seeding rate of 36,000/acre on May 26. Each
plot was 8 rows wide and 35 ft long. In 2014,
11 treatments were evaluated (Table 1). Foliar
treatments were made using a custom sprayer
and TeeJet flat fan nozzles (TJ 8002) with
15.5 gallons of water/acre at 40 pounds of
pressure/square in. All treatments were treated
with a low rate of Asana XL and Headline EC
with a target of V5 applied on June 18. The
	
  

Results and Discussion
During the 2014 growing season, aphid
populations were very low, but began to
colonize the plots starting in late July and into
August. Aphid populations peaked in the
untreated control on August 13. The two most
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abundant species were bird cherry oat aphid
followed by corn leaf aphid. Other corn
insects were patchy and not considered to
contribute to yield loss. In addition, corn foliar
diseases were not evident.

Seeker treatment with a rate of 2.6 fl oz/acre
(241 bushels/acre).
Our recommendation for managing aphids in
corn is to monitor populations just prior to
tasseling through the end of August. Because
an economic threshold has not been developed
for populations after tasseling, foliar
insecticides may be justified if aphid feeding
and honeydew production are interfering with
pollination or grain fill.

In 2014, seasonal pressure of aphids in corn
was variable between treatments and ranged
from 130 to 1,506 CAD (Table 1). There were
significant differences in CAD among
treatments (P = 0.0385; F = 2.18; df = 10, 3).
The treatment with the highest CAD was
treatment 9. There also were yield differences
among treatments (P = 0.00078; F = 2.90; df =
10, 3) (Table 1). Yield was highest in the

Acknowledgements
We would like to thank Dow AgroSciences
for supporting this research project.

Table 1. List of treatments for the aphids in corn study at O'Brien County, IA in 2014.
Treatment
Ratea
CAD ± SEMb
CAD-LSDc Yield ± SEMd
f
1. Untreated control
----655.47 ± 188.12
ABC
197.37 ± 7.06
2. Cobalt Advanced ECfghi
16 fl oz
653.29 ± 83.31
ABC
193.72 ± 7.05
3. Cobalt Advanced ECfg
16 fl oz
129.52 ± 28.60
AB
202.64 ± 5.80
4. Seeker SEfg
2.1 fl oz
544.69 ± 116.86
AB
198.10 ± 2.71
5. Seeker SEfg
2.6 fl oz
569.04 ± 130.46
AB
208.70 ± 5.55
6. Warrior II CSfg
1.6 fl oz 1133.93 ± 397.23
CD
193.44 ± 2.19
7. Lorsban Advanced ECfg +
16 fl oz
Warrior II CSfg
1.6 fl oz
253.88 ± 86.40
AB
206.54 ± 4.71
8. Cobalt Advanced ECfh
16 fl oz
689.24 ± 200.31
BC
199.41 ± 4.65
9. Cobalt Advanced ECfi
16 fl oz
1506.19 ± 487.56
D
200.71 ± 5.18
10. Cobalt Advanced ECf
16 fl oz
569.77 ± 140.12
AB
204.92 ± 4.45
11. Cobalt Advanced ECf
16 fl oz
736.07 ± 202.84
BC
196.04 ± 4.26
a
Foliar product rates are given as formulated product/acre.
b
CAD ± SEM; cumulative aphid days ± standard error of the mean.
c
CAD-LSD; least significant different mean separation test for cumulative aphid days.
d
Yield ± SEM; yield in bushels/acre ± standard error of the mean.
e
Yield-LSD; least significant different mean separation test for yield.
f
A foliar application of Asana XL and Headline EC was made on June 18, 2014.
g
Foliar applications were made on July 28, 2014.
h
Foliar applications were made on August 18, 2014.
i
Foliar applications were made on August 27, 2014.
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Soybean Aphid Efficacy Evaluation in Northwest Iowa
RFR-A1452

Foliar treatments were applied using a custom
sprayer and TeeJet (Springfield, IL) flat fan
nozzles (TJ 8002) with 15.5 gallons of
water/acre at 40 pounds of pressure/square in.

Erin Hodgson, associate professor
Greg VanNostrand, research associate
Department of Entomology
Josh Sievers, farm superintendent

Estimation of soybean aphid populations and
cumulative aphid days. Soybean aphids were
counted on single plants at randomly selected
locations within each plot. All aphids (adults,
nymphs, and winged aphids) were counted on
each plant. Summing aphid days accumulated
during the growing season provides a measure
of the seasonal aphid exposure a soybean plant
experiences. Cumulative aphid days (CAD)
are calculated with the following equation:
∞
⎛ x + xi ⎞
= ⎜ i −1
⎟ × t
∑
2 ⎠
⎝
n =1
where x is the mean number of aphids on
sample day i, xi-1 is the mean number of
aphids on the previous sample day, and t is the
number of days between samples i - 1 and i.

Introduction
Soybean, Glycine max (L.), grown in Iowa
and most of the north central region of the
United States, has not required regular
insecticide use. The soybean aphid, Aphis
glycines (Hemiptera: Aphididae), is the most
important soybean pest in Iowa and is capable
of reducing yield by 40 percent. Nymphs and
adults feed on sap within the phloem and can
vector several plant viruses. In Iowa, soybean
aphids have been a persistent pest that can
colonize fields from June through September.
Their summer population dynamics are
dependent on weather and other
environmental conditions.

Yield and statistical analysis. Plots were
harvested on October 15. Yields were
determined by weighing grain with a grain
hopper, which rested on a digital scale sensor
custom designed for the combine. Yields were
corrected to 13 percent moisture and reported
as bushels/acre. One way analysis of variance
(ANOVA) was used to determine treatment
effects within each experiment. Mean
separation for all CAD and yield treatments
was achieved using a least significant
difference test (alpha = 0.10).

Materials and Methods
Plots were established at the ISU Northwest
Research Farm in O’Brien County, Iowa.
Treatments were arranged in a randomized
complete block design with four replications,
and soybean (Syngenta NK S25-E5 brand and
Blue River Hybrid variety LD09-05484A) was
planted in 30-in. rows on June 19. In total, we
evaluated 16 treatments with products alone or
in combination (Table 1). Treatments included
foliar and seed-applied products, and also host
plant resistance (Rag1 gene) for soybean
aphid. Most products were insecticides but
some fungicides were used in combination
with insecticides.

Results and Discussion
In 2014, aphid populations were low. We
included several established insecticides and a
few new products marketed for soybean aphid.
We did not detect any thriving aphid
populations after foliar application for any
product.

Application techniques. The ideal foliar
application would be when aphids exceeded
the economic threshold of 250/plant. Foliar
applications were made to all six rows within
each treated plot at full pod set (Table 1).
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Foliar insecticides were applied to all
treatments on August 14 when plants were in
the R4 growth stage. Soybean aphid
populations averaged 20.7 ± 5.9 (± SEM;
standard error of the mean) aphids/plant in the
untreated control plots one day prior to the
August 14 application. Soybean aphid
populations in the untreated control plots
peaked on August 18 at 42.9 ± 14.8
aphids/plant.

Our recommendation for soybean aphid
management is to continue to scout soybean
and to apply a full rate of a foliar insecticide
when populations exceed 250 aphids/plant.
One well-timed foliar application applied after
aphids exceed the economic threshold will
protect yield and increase profits in most
situations. To date, most foliar insecticides are
very effective at reducing soybean aphid
populations if the coverage is sufficient.
Achieving small droplet size to penetrate a
closed canopy may be the biggest challenge to
managing soybean aphid.

There were few significant differences in
CAD among treatments (Table 1). The
untreated control had significantly more CAD
than a tank mix of Warrior II and Lorsban
Advanced, but was not significantly different
from any other treatment. Brigade 2EC had
the highest yield of our treatments, but was
not significantly different than most other
treatments.

We also would strongly encourage growers to
incorporate host plant resistance into their
seed selection. At this time, we are not
recommending insecticidal seed treatments for
aphid management because of soybean aphid
biology in Iowa.

Treatments with the Rag1 gene performed
well and were all below the economic injury
level for CAD. There were some significant
yield differences for Rag1-containing
treatments, however we do not believe they
were due to insect feeding (Table 1). Using
Rag1 will likely suppress aphid populations
and prevent economic injury in most areas of
Iowa.
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Table 1. 2014 soybean aphid treatments and rates at O’Brien County, IA.
Treatment
Ratev
CAD ± SEMw
CAD-LSDx
Untreated control
----514.92 ± 230.73
B
CruiserMaxx Vibrance FS
62.5 g
376.15 ± 220.01
AB
Warrior II CS
1.92 fl oz
290.25 ± 139.07
AB
Lorsban Advanced EC
16.0 fl oz
358.56 ± 65.08
AB
Warrior II CS +
1.92 fl oz
196.99 ± 41.09
A
16.0 fl oz
Lorsban Advanced EC
2.8 fl oz
Leverage 360 SC
377.79 ± 32.78
AB
3.0 fl oz
Brigade 2EC
334.43 ± 118.33
AB
1 lb
Orthene 97 ST
393.00 ± 126.82
AB
Cobalt Advanced EC
26.0 fl oz
415.13 ± 77.09
AB
Leverage 360 SC +
2.8 fl oz
271.08 ± 32.32
AB
12.0 fl oz
Headline EC
Headline EC
12.0 fl oz
410.35 ± 78.00
AB
Besiege ZC
9.0 fl oz
335.72 ± 112.29
AB
Rag1
------20.08 ± 8.85
a
Rag1 +
------11.32 ± 3.75
a
Cruiser 5FS
0.0756 g
Rag1 +
------Cruiser 5FS +
62.5 g
49.71 ± 36.99
a
Warrior II CS
0.0756 g
Rag1 +
------53.26 ± 39.74
a
Warrior II CS
1.92 fl oz
v

ISRF14-29, 31

Yield ± SEMy
66.65 ± 1.33
68.30 ± 1.03
65.36 ± 3.42
65.91 ± 2.23

Yield-LSDz
AB
AB
B
B

66.77 ± 1.70

AB

66.81 ± 1.87
69.72 ± 1.44
65.75 ± 2.29
67.08 ± 1.33

AB
A
B
AB

67.41 ± 0.74

AB

64.83 ± 2.91
68.08 ± 0.52
68.60 ± 0.79

B
AB
b

68.88 ± 1.34

b

71.43 ± 0.77

a

70.24 ± 1.26

ab

Foliar product rates are given as formulated product/acre, and seed treatments are given as grams active
ingredient/100kg seed.
w
Cumulative aphid days ± standard error of the mean.
x
Least significant difference for mean separation of cumulative aphid days (susceptible seed: P < 0.2915; F = 1.25;
df = 11, 3; and Rag1 seed: P < 0.8148; F = 0.47; df = 3, 3).
y
Yield ± SEM; yield in bushels/acre ± standard error of the mean.
z
Least significant difference for mean separation of yield (susceptible seed: P < 0.0070; F = 2.83; df = 11, 3; and
Rag1 seed: P < 0.0508; F = 3.35; df = 3, 3).
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Effectiveness of Foliar Fungicides by Timing on Northern
Leaf Blight and Common Rust on Hybrid Corn
RFR-A1444

delivering 15.5 gal/acre at 40 psi. On
September 8 (1/4 milk line), disease severity
in the upper canopy (ear leaf and above) of
each plot was assessed. Disease severity was
an estimate of percent leaf area diseased. All
four rows of each plot were harvested with a
small plot combine on October 21. All data
were subjected to analysis of variance and
means were compared at the 0.1 significance
level using Fisher’s protected least significant
difference (LSD) test.

Alison Robertson, associate professor
Department of Plant Pathology and
Microbiology
Josh Sievers, farm superintendent
Chad Huffman, ag specialist
Introduction
Fungicide use on hybrid corn has increased
considerably, primarily due to reports of
increased yields, even in the absence of
disease and higher corn prices. A number of
fungicides are registered for use on corn. The
objectives of this project were to 1) assess the
effect of timing of application of fungicides on
disease, 2) evaluate the yield response of
hybrid corn to foliar fungicide application, and
3) discern differences, if any, between
fungicide products.

Results and Discussion
The 2014 growing season was predominantly
cool and wet with above average rainfall in
June, August, and September. Common rust
and NCLB were observed in the trial. Disease
severity in the two non-sprayed controls was
8.4 and 7.8 percent. Although an application
of Priaxor at V6 did not reduce northern corn
leaf blight severity compared with the nonsprayed controls (P < 0.1), applications of
Custodia, Fortix, or Stratego YLD at V6 did
reduce disease. Applications of Fortix,
Priaxor, and Stratego YLD at V6 reduced
common rust severity compared with the nonsprayed controls, but Custodia did not (P <
0.1). All treatments that included an
application of fungicide at R1 reduced both
northern corn leaf blight and common rust
severity (P < 0.1), however applications at V6
followed by R1 were not different from
application at R1 only. In general, treatments
applied at R1 resulted in greater yields than
the untreated check and V6 applications alone
(P < 0.1).

Materials and Methods
The corn hybrid Agrigold A6252 VT3 PRIB,
with a resistance rating of 7 for northern corn
leaf blight (NCLB) (1–10 scale, 1 = best), was
planted into a Sac silty clay loam following
soybeans in a minimum tillage system on May
9, 2014. The experimental design was a
randomized complete block design and each
plot was 4 rows wide (30-in. row spacing) by
44 ft long. All plots were bordered by four
rows on either side, and 6-ft alleys were cut
between replications at V4. Fungicides were
applied at either V6 (June 24), R1 (July 25), or
at both growth stages (Table 1) using a
sprayer fitted with Tee Jet flat fan spray
nozzle XR8002VS spaced 20-in. apart and
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Table 1. Effect of fungicide and timing of fungicide applications on northern corn leaf blight and common
rust severity, yield and harvest moisture of corn at Sutherland, Iowa in 2014.
Northern
Common
Grain
corn leaf
rust
moisture
blight severity
severity
Yield
at harvest
Treatment, rate/A, application timingz
(%)y
(%)
(bu/A)x
(%)
Non-treated control 1
10.5
10.8
205.7
19.7
Custodia, 6 fl oz, V6
5.8
9.5
209.7
19.8
Fortix, 5 fl oz, V6
6.0
7.8
207.6
20.0
Priaxor, 3 fl oz, V6
7.8
8.0
202.8
19.9
Stratego YLD, 2 fl oz, V6
6.5
7.8
210.8
19.7
Aproach, 6 fl oz, R1
3.0
8.5
210.2
19.8
Custodia, 12.8 fl oz, R1
1.9
4.0
219.2
20.0
Fortix, 5 fl oz, R1
0.8
7.3
223.3
19.9
Headline Amp, 10 fl oz, R1
2.3
6.0
219.8
19.8
Quilt Xcel, 10.5 fl oz, R1
1.8
3.3
217.2
19.8
Stratego 4 YLD, 4 fl oz, R1
5.5
4.0
219.4
19.8
Aproach, 3 + 6 fl oz, V6 + R1
3.5
6.3
207.0
19.8
Fortix, 5 + 5 fl oz, V6 + R1
0.5
3.3
216.7
19.8
Priaxor, 3 fl oz, V6; Headline AMP, 10 fl oz, R1
2.3
3.3
218.4
19.7
Stratego YLD, 2 + 4 fl oz, V6 + R1
3.0
2.8
222.8
20.0
Non-sprayed control 2
9.3
11.3
197.3
19.8
Aproach, 3 + Aproach Prima, 6.8, V6 + R1
0.9
2.3
212.1
19.8
Aproach Prima, 6.8, R1
1.8
3.0
216.4
19.9
LSD (0.01)
1.8
2.7
CV (%)
38.25
37.40
P-value
< 0.0001
< 0.0001
z
V6, 6-leaf stage; R1, silking.
y
Percent upper canopy (ear leaf and above) diseased at ¼ milk line (Sept. 8).
x
Corrected to 15.5 percent moisture content.
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Developing Hybrid Aspen as a Complementary Energy Crop
RFR-A1457

a series of plot inventories has commenced to
better quantify the losses to competition,
eventually to model optimal harvest schedules,
and hopefully, find management techniques to
reduce within-field competition and improve
harvestable biomass production.

Richard Hall, professor
Jesse Randall, associate professor
Department of Natural Resource Ecology and
Management
Introduction
Our objective is to develop hybrid aspens as
an energy crop that would fit as one part of
systems for biomass energy production in the
Corn Belt. Most liquid fuels are derived from
biomass from cornstarch and cellulose. An
additional perennial energy crop coming from
in-field buffer strips and windbreaks could
contribute to soil conservation, improvement
in water quality, year-round harvesting with
reduced need for storage of feedstock, and
reduced energy and financial inputs. Wood
biomass has about twice the energy density
and therefore can be economically transported
further to a conversion site. Woody biomass is
the preferred feedstock for pyrolysis
production of liquid fuels and can be a major
component of combustion fuel for power
plants.

At the end of the 2014 growing season,
inventory plots were harvested in one- and
two-year-old re-sprouting plots on the Uthe
Farm near Luther. At the Northwest Research
Farm (NWRF), we harvested four-year-old resprouting plots.
Materials and Methods
As part of a statewide species suitability trial,
a 10-acre plot of the Crandon hybrid aspen
clone was planted on a 6 × 10 ft spacing near
the headquarter building in April 1996. At the
end of the 10th growing season, it was
estimated to have produced an average of 10
dry tons of biomass per acre/year. However,
the stand was not harvested until the winter of
2010/11, when all the original stems (74) were
cut down. That led to the current study of resprouting potential. The original trees
harvested in 2010/11 ranged in size from 5.3–
15.0 in. diameter with an estimated average
height of 46 ft. Re-sprouting from roots and
stumps was vigorous. No weed control or
fertilization was done. At the end of four
growing seasons, all the surviving and
standing dead stems were harvested with a
power brush saw or chainsaw. Six nominal 6 ×
10 ft plots were harvested, each centered on a
stump from the original stand and the adjacent
root sprouts. Another four plots were centered
between the original rows of trees to look only
at root sprouting. For each plot, all sprouts
were classified as stump or root (alive or dead
but standing), plus diameters and heights.
Fresh weights were measured in the field just
after cutting. Dry weights were determined on

Most research on wood biomass for energy
has been focused on hybrid willow culture in
the northeastern United States and hybrid
cottonwoods in the Pacific Northwest.
However, the highest yields achieved so far
have been in Iowa with the naturally occurring
hybrid aspen (European white poplar × native
bigtooth aspen). This hybrid grows very fast
and, when harvested, can re-sprout at stand
densities of 80,000 stems/acre or more,
reaching heights of as much as 10 ft the first
year of regrowth. However, that also creates
the most significant drawback to this crop. By
the second year of growth, stem-to-stem
competition begins to create mortality that
detracts from harvest potential. Consequently,
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subsamples of the harvested material. Exact
plot areas were measured for each plot and
converted to a percentage of an acre. Those
values were used to project per acre sprout
numbers, live biomass, and potentially
harvestable dead biomass. Standard deviation
values were computed to show the level of
variation in the sprout values across the plot.

Average root sprout heights were 18.3 ± 1.2 ft
and stump sprouts averaged 18.4 ± 1.0 ft.
Such heights might be appropriate for
designing dynamic in-field windbreaks. Basal
stem calipers averaged 1.7 ± 0.3 in. for root
sprouts and 1.6 ± 0.2 in. for stump sprouts.
However, the largest sprouts had basal
diameters in the 3-in. category. That might be
at or above the upper limit for using foragechopping equipment to harvest re-sprouting
stands, which currently is being considered.
Harvesting of three-year-old stands might be
more practical if the biomass yields would be
acceptable.

Results and Discussion
Live root sprouts/acre were projected to be
7,824 ± 2,835 and live stump sprouts had an
estimated 1,777 ± 1,816 stems/acre. This is a
substantial decrease from 78,000 stems/acre
tallied in one-year-old plots and 44,000
stems/acre for two-year-old plots at the Uthe
Farm. Unfortunately, at this time we had no
three-year-old plots to compare. We did find
an estimated 18,150 dead standing root and
stump sprouts at the NWRF, but we do not yet
have good data on how long dead sprouts of
different sizes remain standing and potentially
harvestable. For the most part, no other woody
plants were beginning to invade the
understory. A few silver maple trees were
seen outside the 10 plots and a total of 18
mulberry trees were found on 2 of the 10
measurement plots.

Conclusions
Further research is needed to better understand
the tradeoffs between stand density, age and
size of stems, yield, economic feasibility, and
side benefits such as field wind speed
reduction.
A new series of sprout stands at the Uthe Farm
will be followed over the next three years to
answer some of these questions. We also have
begun modeling stand density behavior as a
function of self-thinning. We have developed
a cooperative research effort with two
Swedish researchers who have 12 years of
data on self-thinning and controlled thinning
in similar hybrid aspen stands in their country.
The data collected on our four-year-old trees
at NWRF and the two younger stands at the
Uthe Farm will allow us to evaluate how
closely self/controlled-thinning models for
Swedish trees fits our Iowa trees.

A total of 18.0 ± 5.6 dry tons/acre were
estimated for the harvest of live root and
stump sprouts. However, the standing dead
sprouts project to only 1.3 ± 0.6 tons/acre
indicating that substantial decay already has
occurred in these stems. Considering that total
dry weight can reach 100 tons/acre in 10-yearold stands, we have a lot to learn in how to
manage sprout stands to get to an average
production of 10 dry tons per acre/year with
younger stands. This four-year-old stand only
averaged 4.8 dry tons per acre/year. Finding
ways of substantially reducing initial stem
densities and competition with mechanical or
chemical thinning may be the answer.
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Use by Honeybees of Flowering Resources
In and Around Corn Fields
RFR-A1476

and Demonstration Farms provided the
remaining two sites.

Mary Harris, adjunct assistant professor
Department of Natural Resource Ecology and
Management
Reid Palmer, professor
Department of Agronomy
Joel Coats, distinguished professor
Department of Entomology

Each year two beehives were positioned at
each site along the field margin. Hives were
fitted with traps to sample corbicular pollen
from returning forager bees prior to and
following planting.
Pollen was collected from plant species in
flower at each site each time corbicular pollen
was sampled. A library of known pollens was
assembled from these flower samples to use
for identification of corbicular pollen. Using
USDA National Agricultural Statistics Service
CropScape – Dropland Data Layer and GIS,
we analyzed the habitat types surrounding
each site to a distance of three km (1.86 miles)
from the hive locations. We then used these
results to identify potential locations of habitat
providing identified pollen.

Introduction
Corn seeds and seedlings are susceptible to
attack by several early-season insect pests.
Seed treatments have emerged as a means of
reducing these insects. Seed-adhered
insecticides include members of the class of
chemicals referred to as neonicotinoids, which
have been demonstrated to adversely affect
honeybees. Pollen and nectar that foraging
bees collect may be contaminated with
neonicotinoids via direct spray, by plant
translocation following treatment, and by
contaminated dust generated during treatedseed planting.

We sub-sampled our identified corbicular
pollen samples for detection of neonicotinoid
contamination. Samples were sent to the
USDA, AMS, National Science Laboratory,
Gastonia, North Carolina, for analysis. These
analyses utilized GC/MS with a limit of
detection (LOD) of 1.0 ppb for each of the
following neonicotinoids: clothianidin,
thiamethoxam, and imidacloprid.

The basis of this study was to examine the
early-season weeds and other flowering plants
in and around cornfields from which bees
could collect pollen, as well as to identify
pollen collected by bees and to analyze these
pollens for neonicotinoid contamination from
planting dust.

Results and Discussion
In 2013, pollen from 11 species were collected
by foraging bees in quantities >20 percent of
all pollen collected by weight each week.
Several early-season species of pollen were of
particular importance in terms of the number
of sites at which they were collected and the
percent total by weight; maple (Acer sp.) 71
percent on May 6, apple (Malus domestica) 72
percent and 49 percent on May 13 and 17,

Materials and Methods
In 2013 and 2014, cooperating farmers in
northwest Iowa provided eight corn
production sites. Among these sites, both
pneumatic (4) and finger type (4) planters
were employed and no-till (5), strip-till (1),
and conventional (2) cultivation used. Private
landowners provided six sites and the ISU
Allee (site 7) and Northwest (site 8) Research
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respectively, and willow (Salix sp.) 33 percent
and forsythia (Forsythia suspensa) 12 percent
on May 17. Detectible levels of neonicotinoids
were found in samples of all of these
important early-season pollen species except
maple (Acer spp.), which was not collected by
bees after week 1 (May 6 collection date), the
week prior to corn planting at 7 of our 8 sites.

later than in 2014. Thus, in 2014, maple
pollens collected on April 21 and 25 and May
4 and 7 were contaminated with 48.6, 10.3,
9.1, and 177.1 ppb combined clothianidin and
thiamethoxam, respectively.
These results identify the majority of beecollected pollen at the time of corn planting to
be from woody plants. These pollens were
consistently contaminated with high levels of
neonicotinoids. Woody vegetation in Iowa
does not occur within cornfields or along the
margins, but typically is found in farmyards,
small woodlots, or along waterways and
would not be impacted by cultivation or
alterations in pre- or post-emergence herbicide
treatments. The landscape analysis of each
study site identified cover types that could
potentially provide woody plant bee forage to
include developed land, deciduous and mixed
forest, and woody wetlands. Together these
landscape cover types account for an average
of only 9.71 percent of the landscape
surrounding the hives due to the
preponderance of corn and soybean.
Elimination of these species could reduce the
impacts of neonicotinoid contamination,
however, bees would lose the few pollen
sources currently available.

Neonicotinoids were detected in samples of
seven pollen species over a 3-week period
after planting began. The highest detected
levels of neonicotinoids were among samples
of apple, dandelion (Taraxacum officinale),
rose (Rosa multiflora), and willow pollen
collected on May 13, the week during which
the majority of our cooperators were planting
corn. Samples of apple, willow, and forsythia
pollen collected the following week on May
17 also were contaminated but had
consistently lower mean levels of combined
chlothianidin and thiamethoxam than those
from May 13. No neonicotinoids were
detected in pollen samples collected after
June 2.
Important forage species in 2014 again
included maple (Acer spp.), which was
particularly important as an early-season
forage representing large proportions of total
pollen collected over several dates; 72 percent
on April 21, 95 percent on April 25, ≥46
percent on May 4 and 7. Similarly, apple (M.
domestica) was of similar importance as a
forage source accounting for nearly 60 percent
of all pollen by weight collected on May 19.
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Detectible levels of neonicotinoids were found
in samples of all 12 species analyzed and from
pollen collected at all study sites in 2014.
Detection of neonicotinoids was most frequent
beginning May 7 and again May 19,
corresponding to peak corn planting activities
among and adjacent to the study areas
associated with precipitation levels extending
the planting season. Planting in 2013 began
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ISU On-Farm Cooperator Trials:
Relationships and Partnerships
RFR-A1472

assistance of northwest Iowa farmers by
conducting more trials in their fields. The ISU
on-farm cooperator trial program has grown to
cover other areas across Iowa. The program
links the resources of the ISU research farms,
the technical expertise of the ISU field
agronomists, the support of the local research
farm associations, and volunteer farmercooperators to create a system of on-farm
trials for Iowa.

Josh Sievers, Northwest Farm, superintendent
Lyle Rossiter, Allee Farm, superintendent
Wayne Roush, Western Farm, superintendent
Micah Smidt, Northern Farm, superintendent
Matt Schnabel, Northern Farm, ag specialist
Lance Miller, Southeast Farm, ag specialist
Jim Rogers, Armstrong Farm, ag specialist
Zack Koopman, Ag Engineering/Agronomy
Farm, ag specialist

In 2014, 55 farmer-cooperators in 24 counties
assisted in conducting 115 on-farm trials. In
addition, ISU has long-term partnerships that
support agricultural research locations
(research farms) across Iowa. The following
groups have endorsed and supported the ISU
on-farm trial program.

Iowa State University (ISU) has a longstanding relationship with Iowa corn and
soybean farmers. As a part of this relationship,
ISU works to provide quality, unbiased
information to assist the decision-making
process on farm operations. In 2006, ISU
began to expand this commitment with the

Committee for Agricultural Development, Ames, IA
North Central Iowa Research Association, Kanawha, IA
Northeast Iowa Agricultural Experimental Association, Nashua, IA
Northwest Iowa Experimental Association, Sutherland, IA
Southeast Iowa Agricultural Research Association, Crawfordsville, IA
Wallace Foundation for Rural Research and Development, Lewis, IA
Western Iowa Experimental Farm Association, Castana, IA
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Sponsors for 2014 On-Farm Cooperator Trials
The ISU On-Farm Cooperator Trials program was made possible in part by support and
donations of products or funding from these sponsors/donors. We recognize the following
entities for their support of the ISU On-Farm Cooperator Trials program.
Sponsor
AGRILAND FS, Inc.
American State Bank (Troy Broers)
BASF (Karl Leikvold)
BASF (Marcus Juhl)
BASF (Mark Storr)
BASF (Max McCoy)
Bayer (Terry Holm)
Berne Cooperative (Jerry Theis)
Calcium Products, Inc. (Andrew Hoiberg)
ChemGro, Inc.
DuPont (Ron Geis)
Farm Bureau (Mark Bohner)
Farm Credit Services (Dave Popkes)
Goshorn Seed & Ag Supply (Chris Theilan)
Hull Coop (Evan Wielenga)
Iowa Soybean Association
Lindeman Tractor
Marc Clemon
Mycogen Seeds (Michael Huston)
Nutra-Flo Company (Kelli Barnett)
Pioneer Hi Bred (Darren Hora)
Pioneer Hi Bred (Ralph Sandeen)
Renze Seeds (Dennis Boyle)
Steve Jorgensen
Wieringa Seeds (Harry Wieringa)
Winfield Agri Solutions (Steve Barnhart)
Wyffels Seeds (Bill Backhaus)
Wyffels Seeds (Brian Stueve)

Location
Wyman, IA
Sioux Center, IA
Wakonda, SD
Emmetsburg, IA
Nevada, IA
Norwalk, IA
Brandon, SD
Ute, IA
Ames, IA
Mt. Pleasant, IA
Newcastle, NE
Sioux County, IA
Sheldon, IA
Harlan, IA
Hull, IA
Ankeny, IA
Atlantic, IA
Soldier, IA
Wellman, IA
Sioux City, SD
Sioux City, IA
Mt. Pleasant, IA
Templeton, IA
Atlantic, IA
Sioux Center, IA
Sioux City, IA
Griswold, IA
Ute, IA
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2014 On-Farm Trial Cooperators
The following farmer cooperators conducted on-farm trials in their fields during 2014.
Steve Agar
Wade Amos
Galen Becker
Dennis Boyle
Thad Bridges
Joel Bubke
Wes DeGroot
Dordt College
Darrell Egli
David Erwin
Randy Euken
Craig Fleshman
Eric Graber
Joel Greene
Jerry Hammen
Brad Hanson
Craig Heineman
Andy Hill
Richard Hoffman
Jim Hultgren
Mike Hustoft
Mark Huston
J & P Farms
Dave Kalsem
Marty Knobloch
Brian Kuntz
Keith Kuntz
Bob Ladd

Sibley, IA
Griswold, IA
Cumberland, IA
Castana, IA
Elliottt, IA
Ute, IA
Doon, IA
Sioux Center, IA
Crawfordsville, IA
Crawfordsville, IA
Lewis, IA
Dallas Center, IA
Crawfordsville, IA
Crawfordsville, IA
Fonda, IA
Castana, IA
Ogden, IA
Manly, IA
Cumberland, IA
Aurelia, IA
Sibley, IA
Wellman, IA
Griswold, IA
Huxley, IA
Lester, IA
Wapello, IA
Wapello, IA
Rock Rapids, IA

Mapleton FFA
Morris Metzger
Dean Meyer
Rodney Mogler
Russ Mogler
Mike Muhlbauer
James Namanny
NIACC
Ryan Odens
Rod Pierce
Jim Rains
Riceville Vo-Ag
Harry Riesberg
Rich Rosener
Dave Rossman
Lester Schnabel
Brian Sievers
Ray Sigwalt
Brian Stueve
Gary Trei
Layne Twinam
Wally Unkrich
Pete Van
Regenmorter
Larry Warner
Mark Warner
Gene Wassom
Duane Winston
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Mapleton, IA
Lester, IA
Rock Rapids, IA
Lester, IA
Lester, IA
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Anita, IA
Mason City, IA
Rock Rapids, IA
Ogden, IA
Pisgah, IA
Saratoga, IA
Castana, IA
Vail, IA
Hartley, IA
Sheffield, IA
Newell, IA
Wall Lake, IA
Castana, IA
Sibley, IA
Crawfordsville, IA
Winfield, IA
Inwood, IA
Larchwood, IA
Larchwood, IA
Sac City, IA
Atlantic, IA
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On-Farm Corn Planter Trials
RFR-A1445

which caused more weight in the center of the
planter.

Jim Fawcett, extension field
agronomist (retired)
Mark Hanna, scientist
Department of Ag and Biosystems
Engineering
Josh Sievers, Northwest Farm, superintendent
Zack Koopman, Ag Engr/Agronomy Farm,
ag specialist

Trial 8 investigated the effect of corn planter
speed on corn yield. Trials 9–20 compared the
factory-installed spring-pressure with
hydraulic down-pressure on a Kinze 3600
planter using V-Set vacuum disks in 12 fields
in Osceola County.
Results and Discussion
There were no differences in corn grain yield
between the high down-pressure and the low
down-pressure in either Trial 1 or 2 (Table 2).
There also was no difference among the
various closing wheel configurations in Trial 1
conducted on no-till, but there was a lower
yield with the “half & half” press-wheel
configuration in Trial 2 with conventional
tillage. The yield depression using a mix of
one finger and one conventional press-wheel
in 2014 was unexpected. There was not a
difference among any of the treatments in
either trial in rate of emergence or final plant
stand (P = 0.05).

Introduction
Corn planting is one of the most critical
operations of the season. Correct seed-soil
contact is important in order to optimize
yields.
Materials and Methods
In 2014, 20 trials investigated the effects of
various aspects of corn planter operations on
corn yield (Table 1). All trials were conducted
on-farm by farmer cooperators using the
farmers’ equipment. Strips were arranged in a
randomized complete block design with at
least three replications/treatment. Strip size
varied depending on equipment size and field
size. All strips were machine harvested.

In Trials 3–7, there was no yield difference
between the rows planted with the center of
the planter with those planted with the planter
wings in four of the trials, but there was an
increase in corn yield of 3 bushels/acre with
the corn planted with the planter wings in
Trial 5 (Table 3).

Trials 1 and 2 examined closing-wheel type
and wheel down-pressure. Treatments
consisted of conventional press-wheels, finger
press-wheels, and half conventional and half
finger press-wheels, each with both high- and
low-downward pressure. These trials,
conducted in Boone County, were nearly
identical in design, but Trial 1 was no-till and
Trial 2 was conventionally tilled (Table 1).
Rate of emergence were recorded.

In Trial 8, there was no difference in yield
between the corn planted at 6 mph and the
corn planted at 7 mph. In Trials 9–12, there
was no yield difference in any of the trials
between corn planted with the spring downpressure with corn planted with the hydraulic
down-pressure (Table 3). When all 12 trials
and 37 reps were analyzed together, there was
no difference in corn grain yield between the
two treatments, with each yielding 201
bushels/acre (P = 0.38).

Trials 3–7 investigated possible soil
compaction caused by the planter by
comparing corn yield from rows planted with
the center of the planter with rows planted
with the planter wings. The planters in these
studies had bulk center-fill tanks for the seed,
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Table 1. Hybrid, row spacing, planting date, planting population, previous crop, and tillage practices from
on-farm corn planter trials in 2014.
Row
Planting
Exp.
spacing Planting population Previous
Tillage
no.
Trial County
Hybrid
(in.)
date
(seeds/A)
crop
practices
Pioneer
140509
1
Boone
PO636AM
30
6/3/14
35,700
Soybean
No-till
Pioneer
140510
2
Boone
PO636AM
30
6/3/14
35,700
Soybean Conventional
Dekalb
140108
3
Osceola
4413
30
4/25/14
35,500
Soybean Conventional
Croplan
140117
4
Lyon
5412
30
5/2/14
34,500
Soybean Conventional
DeKalb
140105
5
Lyon
5378
20
5/7/14
35,000
Soybean Conventional
Dekalb
33,500
Spring strip
140141
6
Lyon
5356
30
5/2/14
(VR)
Soybean
till
Croplan
140116
7
Lyon
5412
30
5/20/14
34,500
Soybean Conventional
Pioneer
140182
8
Lyon
PO297
22
5/3/14
35,000
Corn
Conventional
DeKalb
140140
9
Osceola
5077
30
4/26/14
35,700
Soybean Conventional
Pioneer
140184
10
Osceola
PO297
30
4/26/14
34,000
Soybean Conventional
Pioneer
140185
11
Osceola
PO193
30
4/25/14
35,000
Soybean Conventional
Channel
140186
12
Osceola
197-68
30
4/25/14
30,000
Soybean Conventional
Channel
140187
13
Osceola
197-68
30
4/21/14
30,000
Soybean Conventional
DeKalb
140188
14
Osceola
4812
30
4/25/14
35,000
Soybean Conventional
DeKalb
140189
15
Osceola
5077
30
4/25/14
35,000
Soybean Conventional
Pioneer
140190
16
Osceola
PO297
30
4/25/14
35,000
Soybean Conventional
Pioneer
140191
17
Osceola
PO216
30
4/25/14
33,600
Soybean Conventional
DeKalb
140192
18
Osceola
5077
30
4/26/14
35,700
Soybean Conventional
DeKalb
140193
19
Osceola
5378
30
4/22/14
35,700
Soybean Conventional
DeKalb
VR
140194
20
Osceola
5378
30
4/22/14
(32,000)
Soybean Conventional
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Table 2. Yields from on-farm corn planter trials with multiple treatments in 2014.
Exp.
Yield
Down
Yield
no.
Trial
Wheel
(bu/A)*
P-value
pressure (bu/A)x
P-value
140509
1
Conventional
152 a
0.67
High
154 a
0.26

140510

2

Finger press

153 a

Half & half
Conventional

149 a
147 a

Finger press

151 a

0.01

Low

149 a

High

145 a

Low

142 a

Half & half
133 b
Values denoted with the same letter within a trial are not statistically different at the
significance level of 0.05.

x

Table 3. Yields from on-farm corn planter trials in 2014.
Exp.
Yield
no.
Trial Treatment
(bu/A)x
P-value
140108
3
Rows in center of planter
193 a
0.81
Rows in planter wings
192 a
140117
4
Rows in center of planter
168 a
0.26
Rows in planter wings
167 a
140141
5
Rows in center of planter
218 a
0.03
Rows in planter wings
221 b
140105
6
Rows in center of planter
193 a
0.47
Rows in planter wings
197 a
140116
7
Rows in center of planter
168 a
0.26
Rows in planter wings
167 a
140182
8
Planter speed 6 mph
191 a
0.72
Planter speed 7 mph
191 a
140140
9
Spring down-pressure
198 a
0.55
Hydraulic down-pressure
198 a
140184
10
Spring down-pressure
208 a
0.94
Hydraulic down-pressure
208 a
140185
11
Spring down-pressure
195 a
0.63
Hydraulic down-pressure
196 a
140186
12
Spring down-pressure
199 a
0.91
Hydraulic down-pressure
199 a
140187
13
Spring down-pressure
196 a
0.66
Hydraulic down-pressure
196 a
140188
14
Spring down-pressure
204 a
0.46
Hydraulic down-pressure
205 a
140189
15
Spring down-pressure
196 a
0.85
Hydraulic down-pressure
196 a
140190
16
Spring down-pressure
211 a
0.76
Hydraulic down-pressure
211 a
140191
17
Spring down-pressure
209 a
0.59
Hydraulic down-pressure
210 a
140192
18
Spring down-pressure
214 a
0.52
Hydraulic down-pressure
216 a
140193
19
Spring down-pressure
190 a
0.74
Hydraulic down-pressure
191 a
140194
20
Spring down-pressure
193 a
0.73
Hydraulic down-pressure
191 a
x
Values denoted with the same letter within a trial are not statistically different
at the significance level of 0.05.
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On-Farm Corn Row Spacing Trials
RFR-A1433

Results and Discussion
In Trial 1, there was no yield difference
among the various plant populations and row
spacings with Pioneer PO193, although there
was a nearly significant (P = 0.09) yield
increase of about 7 bushels/acre with the 20in. rows vs. the 30-in. rows (Table 2). With
Pioneer PO297, there was a higher yield with
the 20-in. row spacing than the 30-in. row
spacing for the 30,000 and 36,000 planting
populations, but with the 42,000 population
the yield was higher for the 30-in. rows than
the 20-in. rows.

Jim Fawcett, extension field
agronomist (retired)
Mark Licht, extension field agronomist
Josh Sievers, Northwest Farm, superintendent
Jim Rogers, Armstrong Farm, ag specialist
Introduction
Over the past several decades there has been a
shift in corn row spacing from the traditional
40-in. rows that were needed so horses could
fit between the rows, to 38-in., 36-in., and the
most popular 30-in. rows. The narrow row
spacing usually has resulted in increased
yields due to it allowing more space between
the plants within the row. More recently there
has been interest in seeing if a narrower row
spacing (15-in. or 20-in.) will further increase
corn yield.

The average yield for Pioneer PO297 was
176 bushels/acre, which was significantly
greater than the 172 bushels/acre Pioneer
PO193 yielded (P < 0.01). There was no
difference in corn yields among the three corn
populations with all three yielding an average
of 174 bushels/acre with the two corn hybrids
(P = 0.90). When data for both hybrids were
analyzed together, there was a significant
difference between the corn row spacings
(P < 0.01), with the 20-in. spacing yielding
178 bushels/acre, and the 30-in. spacing
yielding 169 bushels/acre. None of the
interactions (hybrid × population, spacing ×
population or hybrid × spacing × population)
were significant at P = 0.05.

Materials and Methods
In 2014, three trials were conducted in Cass
and Lyon counties looking at the effect of
different row spacing on corn yield (Table 1).
All trials were conducted on-farm by farmer
cooperators using the farmers’ equipment.
Strips were arranged in a randomized
complete block design with at least three
replications per treatment. Strip size varied
from field to field depending on equipment
size and the size of the field. All strips were
machine harvested for grain yield.

In Trials 2 and 3, there was no difference in
yield between the 15-in. row spacing and 30in. row spacing (Table 3), although there was
a nearly significant yield loss of 28
bushels/acre with the 15-in. row vs. the 30-in.
row (P = 0.13). This field flooded several
times and was on poorly drained soil, resulting
in more variability from strip to strip. It is
possible the trend for a lower yield with the
15-in. rows was because the soil did not dry as
rapidly after each of the rain events with the
greater early-season shading with the narrower
rows.

In Trial 1, two corn hybrids were planted at
three populations (30,000, 36,000, and 42,000
seeds/acre) with two row spacings (20-in. and
30-in.). In Trials 2 and 3, corn planted in 30in. rows was compared with corn planted in
15-in. rows.
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Table 1. Hybrid, planting date, planting population, previous crop, and tillage practices in on-farm corn
row spacing trials in 2014.
Planting
Exp.
Planting
population
Previous
no.
Trial
County
Hybrid
date
(seeds/A)
crop
Tillage
Pioneer
PO297 &
30, 36, &
140115
1
Lyon
PO193
4/25/14
42K
Soybean
Conventional
Epplys
E14030VT2
140635
2
Cass
PRIB
5/17/14
32,000
Soybean
No-till
Wyffels
1 pass vertical
140641
3
Cass
W6628 RIB
6/15/14
32,000
Corn
tillage
Table 2. Yields from on-farm corn row spacing trials with multiple comparisons in 2014.
Row
Planting
P-Value
Exp.
spacing population
Yield
(within each
no.
Trial
Hybrid
(in.)
(seeds/A)
(bu/A)x
hybrid)y
140115
1
Pioneer PO193
20
30,000
175 a
0.09
Pioneer PO193
20
36,000
175 a
Pioneer PO193
20
42,000
176 a
Pioneer PO193
30
30,000
168 a
Pioneer PO193
30
36,000
167 a
Pioneer PO193
30
42,000
168 a
Pioneer PO297
20
30,000
182 a
<0.01
Pioneer PO297
20
36,000
182 a
Pioneer PO297
20
42,000
180 a
Pioneer PO297
30
30,000
168 b
Pioneer PO297
30
36,000
171 b
Pioneer PO297
30
42,000
172 b
x
Values denoted with the same letter (within each hybrid) are not statistically different at the
significance level of 0.05.
y
P-Value = the calculated probability that the difference in yields can be attributed to the treatments and not other
factors. For example, if a trial has a P-Value of 0.10, then we are 90 percent confident the yield differences are in
response to treatments. For P = 0.05, we would be 95 percent confident.
Table 3. Yields from on-farm corn row spacing trials in 2014.
Exp.
no.
Trial
Treatments
Yield (bu/A)x
P-valuey
140635
2
15-in. rows
152 a
0.41
30-in. rows
156 a
140641
3
15-in. rows
127 a
0.13
30-in. rows
155 a
x
Values denoted with the same letter are not significantly different at the significance level 0.05.
y
P-Value = the calculated probability that the difference in yields can be attributed to the treatments and not other
factors. For example, if a trial has a P-Value of 0.10, then we are 90 percent confident the yield differences are in
response to treatments. For P = 0.05, we would be 95 percent confident.
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On-Farm Corn Fertilizer Trials
RFR-A1447

fertilizer. The soil in Trial 1 tested optimum to
high in phosphorus and potassium.

Jim Fawcett, extension field
agronomist (retired)
Jim Rogers, Armstrong Farm, ag specialist
Lyle Rossiter, Allee Farm, superintendent
Wayne Roush, Western Farm, superintendent
Josh Sievers, Northwest Farm, superintendent

In Trial 2, corn planted with a micronutrient
seed treatment was compared with corn
planted without the treatment. The treatment
was 8 oz/100 lb of seed of Nutriplant
SD® marketed by Amway. It contained
magnesium, sulfur, copper, iron, manganese,
molybdenum, zinc, and calcium.

Introduction
All cropping systems require fertilizer inputs
in order to maintain crop yields. However,
excess fertilizer, especially nitrogen and
phosphorus, can increase problems with water
quality. Starter fertilizer applied with the corn
planter has been shown to sometimes increase
corn yields. It is important for farmers to use
the appropriate rates and methods of fertilizer
application to optimize corn yields and
minimize the impact on the environment.

In Trials 3–6, various rates and application
times of nitrogen (N) fertilizer were
investigated. Trial 3 investigated a fall
application of 220 lb/acre N (as anhydrous
ammonia) with and without an additional 50
lb/acre side-dressed (as 32% UAN) on corn at
the V10 stage on July 7. Trial 4 compared a
split application of N (100 lb/acre at planting
followed by 50 lb/acre side-dressed on corn at
the V10 stage on July 8) with 150 lb/acre N all
at planting. In Trial 5, 4,000 gallons of liquid
swine manure fall-applied (containing 192
lb/acre N) was compared with and without an
additional 40 lb/acre N (side-dressed as urea
on corn at the V8 stage). In Trial 6, a foliar
application by air of liquid fertilizer
containing 21 lb/acre N and 3 lb/acre P2O5 (2
gallons/acre of product) was applied on corn
at the V14 stage and compared with strips
without the foliar application (which had a
total of 180 lb/acre N applied).

Materials and Methods
In 2014, seven trials utilizing various methods
of fertilizing corn were investigated (Table 1).
All trials were conducted on-farm by farmer
cooperators using the farmers’ equipment.
Strips were arranged in a randomized
complete block design with at least three
replications per treatment. Strip length and
width varied from field to field depending on
equipment size and size of field. All strips
were machine harvested for grain yield.
Trials 1 and 7 investigated the use of 9-18-9
pop-up starter fertilizer on corn yield. In Trial
1, the fertilizer was applied with and without
zinc. In Trial 7, the fertilizer was applied with
and without Generate. Generate is marketed
by AgNition and promoted as a product that
generates beneficial microbial activity in the
soil and liberates micro and macro nutrients.
In both trials, the fertilizer-treated strips were
compared with corn planted without starter

Results and Discussion
None of the starter fertilizer treatments in
Trials 1 and 7 had any effect on corn yield
(Table 2). There was a significant corn yield
decrease of 7 bushels/acre with the application
of the micronutrient seed treatment in Trial 2.
It is not known why the seed treatment would
have resulted in a loss of yield. There was not
an increase in corn yield with the additional
application of 50 lb/acre N side-dressed
following the 220 lb/acre of fall applied N in
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Trial 3, indicating the 220 lb/acre was
adequate or more than adequate for optimum
yields in this field in 2014 (Table 2). There
was a significant yield decrease of 5
bushels/acre (P = 0.02) with the side-dress
application of an additional 40 lb/acre N
following a fall application of liquid swine
manure in Trial 5 (Table 2). The yield
decrease is unusual, but it does indicate the
4,000 gallons of swine manure supplied all of
the nitrogen needs of the corn crop.

ISRF14-29, 31

because the two treatments had the same
yield. There was a yield increase of 12
bushels/acre with the foliar application of 21
lb/acre N in Trial 6. This field was on corn
following corn, so it would not be unusual to
get a yield benefit to rates of N greater than
the 180 lb/acre applied prior to the foliar
application. Weather conditions are important
in determining how corn responds to nitrogen
rates and application timings, so different
results might be seen in other years.

In Trial 4, there was no advantage to splitting
the nitrogen between pre-plant and side-dress,
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Table 1. Hybrid, row spacing, planting date, planting population, previous crop, and tillage practices from
on-farm corn fertilizer trials in 2014.
Row
Planting
Exp.
spacing
Planting population
Previous
Tillage
no.
Trial
County
Hybrid
(in.)
date
(seeds/A)
crop
practices
140119
1
Lyon
DeKalb 5378
30
4/21/14
31,500
Soybean
Conventional
Pioneer
140616
2
Cass
P993HR
30
5/7/14
34,000
Soybean
No till
140154

3

Plymouth

30

4/23/14

35,000

Corn

Conventional

Sioux

Pioneer 987
Pioneer
448AMX

140125

4

30

5/5/14

34,300

Soybean

Conventional

140103

5

Lyon

Pioneer 297

20

4/25/14

34,600

Corn

140304

6

Crawford

30

5/5/14

29,900

Corn

140208

7

Sac

Renze 6224
Golden
Harvest 9E983000GT

Conventional
Spring field
cultivate

30

5/7/14

30,000

Soybean

No till

Table 2. Yields from on-farm corn fertilizer trials in 2014.
Exp.
Yield
no.
Trial
Treatment
(bu/A)x P-valuey
140119
1
Control
203 a
0.72
1 Gal/A of 9-18-9 starter
206 a
1 Gal/A of 9-18-9 + 1 qt/A zinc (9%) starter
206 a
140616
2
Control
204 a
0.02
8 oz/100 # of micros with the seed
197 b
140154
3
220 lb/A N fall applied
185 a
0.25
220 lb/A N in Fall + 50 lb/A N side-dressed on V10 corn
190 a
140125
4
150 lb/A N spring preplant
198 a
0.75
100 lb/A N Spring preplant + 50 lb/A N side-dressed on V10 corn
197 a
140103
5
4000 Gal/A fall applied swine manure (192 lb/A N)
193 a
0.02
4000 Gal/A fall applied swine manure followed by
40 lb/A N sidedressed on V8 corn
188 b
140304
6
Control (180 lb/A N starter+at planting+side-dress)
158 a
0.01
21+3+0 foliar applied by air on V14 corn on 7/13/14
170 b
140208
7
Control
219 a
0.85
5 Gal/A 9-18-9 starter
227 a
5 Gal/A 9-18-9 starter + 1 qt/A Generate
216 a
x
Values denoted with the same letter within a trial are not statistically different at the significance level of 0.05.
y
P-Value = the calculated probability that the difference in yields can be attributed to the treatments and not other
factors. For example, if a trial has a P-Value of 0.10, then we are 90 percent confident the yield differences are in
response to treatments. For P = 0.05, we would be 95 percent confident.
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On-Farm Corn Rootworm Trials
RFR-A1411

size varied from field to field depending on
equipment size and the size of the field.

Jim Fawcett, extension field
agronomist (retired)
Zack Koopman, Ag Engineering/Agronomy
Farm, ag specialist
Wayne Roush, Western Farm, superintendent
Josh Sievers, Northwest Farm, superintendent

In Trials 1, 2, and 5, three to five plants/strip
were dug in August and the roots assessed for
CRW larval injury on the 0–3 node injury
scale, where 0 is no damage and 3 is three
nodes of roots eaten. Strips were evaluated for
plant lodging in September in Trials 1 and 5
and strips were machine harvested for grain
yield in Trials 2–5.

Introduction
There are several methods to manage corn
rootworms, including crop rotation, rootworm
insecticides, and corn rootworm (CRW)
transgenic traits. The use of CRW transgenic
traits in corn hybrids has allowed farmers to
manage CRW without using soil-applied
insecticides. However, rootworm populations
resistant to the transgenic traits have been
confirmed in Iowa, leading some farmers to
see if there is an economic return by adding an
insecticide when planting CRW-Bt corn.
There also are several transgenic traits now
available for corn rootworm control on the
market. On-farm trials allow farmers to see
how these traits perform on their farms in
side-by-side evaluations.

Results and Discussion
Root injury ratings in Trials 1, 2, and 5
indicated the corn rootworm pressure was
relatively low, probably because the wet late
spring and early summer resulted in the
drowning of rootworm larva. In Trial 1, there
was significantly more root feeding on the
conventional hybrid than on several of the
SmartStax® hybrids (Table 2), although the
injury rating on the conventional hybrid (0.13)
probably was not economical. A root injury
rating of 0.25 is usually considered the
economic threshold. There was significantly
more plant lodging in one of the Duracade®
hybrids than several of the SmartStax®
hybrids or the conventional hybrid. Because of
the low root injury ratings, differences in plant
lodging may have been due to factors other
than rootworm feeding. Although yields were
not taken in this trial, it is likely any yield
differences would have been due primarily to
genetics and not differences in rootworm
damage.

Materials and Methods
Five CRW trials were conducted in Sioux,
Monona, and Story counties in 2014 (Table 1).
In Trial 1, several SmartStax® and Duracade®
hybrids were compared with a conventional
hybrid (Table 2). In Trial 2, two SmartStax®
and two Agrisure® hybrids were compared
with a conventional hybrid with and without
Force® 3G insecticide. In Trials 3 and 4,
conventional hybrids were planted with and
without Force® 3G insecticide. In Trial 5, a
SmartStax® hybrid was compared with a
Duracade® hybrid. All trials were conducted
on corn ground in strips arranged in a
randomized complete block design with at
least three replications per treatment. Strip

In Trial 2, there was no difference in root
feeding with or without the insecticide with
either the Agrisure® or SmartStax® hybrids,
indicating that both transgenic traits are still
providing adequate protection against
rootworms in this field. The root injury rating
for the conventional hybrid without the
insecticide (0.41) was significantly greater
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than with the two transgenic hybrids, although
the two transgenic hybrids did not yield
significantly more than the conventional
hybrid without the insecticide. Although the
root feeding was significantly less on the
conventional hybrid with the insecticide than
without, this did not result in a significant
yield increase.
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In Trial 5, there was very little root feeding on
either corn hybrid, but there was significantly
more plant lodging with the Duracade® hybrid
and this hybrid also yielded significantly less
than the SmartStax® hybrid. Because there
was little evidence of rootworm feeding in this
trial, the yield difference was likely due to
factors other than corn rootworms, although it
may have been partly due to the difference in
lodging. These trials show that in years with
low corn rootworm pressure, such as 2014, the
extra expense of corn hybrids with transgenic
traits and/or the use of corn rootworm
insecticides are less likely to be economical.

There was a significant yield increase with the
use of a rootworm insecticide on a
conventional hybrid in Trial 3 (P < 0.01) but
not in Trial 4, indicating there likely was more
corn rootworm pressure in Trial 3 than Trial 4.

Table 1. Hybrid, row spacing, planting date, population, previous crop, and tillage in on-farm corn rootworm
trials in 2014.
Planting
Row
popuExp.
spacing
Planting
lation
Previous
no.
Trial
County
Hybrid
(in.)
date
(seed/A)
crop
Tillage
140318
1
Monona
5 smartstax, 2
4/22/14
31,000
Corn
Fall heavy
duracade, and 1
38 (twin
disk, spring
conventional
row)
field cultivate
140122
2
Sioux
NK 53W3, NK
30
5/6/14
34,300
Corn
Conventional
53W3122, and
DeKalb 5438
140506
3
Story
Golden Harvest
36
5/19/14
29,900
Corn
Conventional
G11U58
140512
4
Story
Golden Harvest
36
5/19/14
29,900
Corn
Conventional
G11U58
140317
5
Monona
Wyffels
38
4/23/14
31,000
Corn
Fall disc,
W7888 RIB &
(twin
spring disc
Golden Harvest
row)
harrow
G14H66-5122A

36

Iowa State University, Northwest Research Farm and Allee Demonstration Farm

ISRF14-29, 31

Table 2. Treatments, root injury ratings, percent lodging, and yields of on-farm corn rootworm trials in 2014.
Rootworm
Root
Exp.
insecticide
injury
Percent
Yield
P-Value
no.
Trial
Treatments
(Y/N)1
rating2
lodging2
(bu/A)2
(yield)3
140318
1
SmartStax (Renze 3232)
N
0.01 a
0.3 a
SmartStax (Renze 3244)
N
0.01 a
0.7 a
SmartStax (Renze 3264)
N
0.01 a
0.3 a
SmartStax (Renze 3222)
N
0.01 a
6.3 ab
SmartStax (Renze 3332)
N
0.04 ab
2.3 ab
Duracade
(Golden Harvest G09M49)
N
0.07 ab
4.0 ab
Duracade
(Golden Harvest G14H66N
0.04 ab
11.0 b
5122A)
N
0.13 b
0.7 a
Conventional (Renze 2224)
140122
2
SmartStax (DeKalb 5438 )
Y
0.03 a
203 a
<0.01
SmartStax (DeKalb 5438 )
N
0.03 a
201 a
Agrisure (NK 53W3122)
Y
0.04 a
186 bc
Agrisure (NK 53W3122)
N
0.06 a
183 c
Conventional (NK 53W3)
Y
0.08 a
197 ab
Conventional (NK 53W3)
N
0.41 b
193 abc
140506
3
Conventional
<0.01
(Golden Harvest G11U58)
Y
155 a
Conventional
(Golden Harvest G11U58)
N
149 b
140512
4
Conventional (Golden Harvest
0.49
G11U58)
Y
199 a
Conventional (Golden Harvest
G11U58)
N
195 a
SmartStax
0.5 a
<0.01
140317
5
(Wyffles W7888 RIB)
N
0.01 a
236 a
Duracade
12.3 b
(Golden Harvest G14H66N
0.03 b
202 b
5122A)
1
Insecticide was Force 3G at 5 oz/1,000 ft of row in-furrow in Trials 2, 3, and 4.
2
Values denoted with the same letter are not statistically different at the significance level 0.05.
3
P-Value = the calculated probability that the difference in yields can be attributed to the treatments and not other
factors. For example, if a trial has a P-Value of 0.10, then we are 90 percent confident the yield differences are in
response to treatments. For P = 0.05, we would be 95 percent confident.
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On-Farm Corn Fungicide Trials
Quilt Excel® at 10.5 oz/acre, Aproach® at 6
oz/acre, or Stratego YLD® at 4 oz/acre were
applied at R1-R2. In Trial 21, Fortix® at 5
oz/acre was applied at V10 to two corn
hybrids. In Trial 24, PriaxorTM Xemium® at 4
oz/acre at V6 was compared with applications
of PriaxorTM Xemium® at 4 oz/acre at V6
followed by Headline AMP® at 10 oz/acre at
R1 and an application of Headline AMP® at
10 oz/acre at R1. These treated strips were
compared with an untreated control in each
trial. Corn was evaluated for foliar diseases
two weeks after the last fungicide application
in Trial 24.

RFR-A1410
Jim Fawcett, extension field
agronomist (retired)
Lance Miller, Southeast Farm, ag specialist
Lyle Rossiter, Allee Farm, superintendent
Josh Sievers, Northwest Farm, superintendent
Introduction
An application of fungicide to corn has
become a popular input with many farmers in
Iowa. The effect of fungicide on corn yield,
however, can vary from year to year.
Environmental conditions, such as rainfall and
temperature, likely are the main factors for
differences in how a fungicide affects corn
yield because these factors influence disease
development and crop growth. Because
environmental conditions vary from one year
to the next, it is difficult to predict how and
when to use a fungicide. Compilation of trial
data over many years could help identify
factors associated with fungicide response in
corn.

Results and Discussion
There was not a significant yield increase with
the fungicide in any of the14 trials with the
applications made at V5-V6 (Table 2). There
was a significant yield increase with the R1R2 fungicide applications of Headline AMP®
in Trials 3, 5, 13, and 15 (P = 0.05). There
also was a nearly significant yield increase (P
< 0.10) in Trials 4 and 7 with the fungicide
application. However, with corn prices at less
than $4/bushel, the fungicide application
likely was profitable in only 2 out of the 24
trials (Trials 3 and 15). Across all 24 trials, the
fungicide-treated strips yielded an average of
less than 3 bushels/acre more than the
untreated. It likely would require a yield
increase of over 7 bushels/acre to pay for a
fungicide application with current corn prices.

Materials and Methods
In 2014, there were 24 on-farm trials in Iowa
that evaluated the effect of fungicide on corn
yield (Table 1). All trials were conducted onfarm by farmer cooperators. Fungicide
treatments were applied by ground equipment
and were arranged in a randomized complete
block design with at least three replications
per treatment. Strip size varied from field to
field depending on equipment size and the size
of the field. All strips were machine harvested
for grain yield.

Plant disease assessments made in Trial 24
(Table 3), two weeks after the R1 application,
indicated low levels of Northern corn leaf
blight and common rust across all strips. The
fungicides did not have a significant effect on
corn yields in this trial. Although plant disease
evaluations were not made in the other trials,
it is likely there was disease present in the two
trials where there was an economic response
to the fungicide and little disease incidence in

In 14 trials (1, 2, 8, 9, 10, 11, 14, 16, 17, 18,
19, 20, 22, and 23) Stratego YLD® at 2-4
oz/acre, PriaxorTM Xemium® at 4 oz/acre, or
AsteraTM + αβ PROTM at 4 + 0.5 oz/acre were
applied at V5-V6. In eight trials (3, 4, 5, 6, 7,
12, 13, and 15) Headline AMP® at 10 oz/acre,
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trials with little-to-no yield response to the
fungicide. This indicates the importance of
evaluating plant disease incidence and the
likelihood of disease problems with current
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weather conditions and hybrids selected in
making decisions on the use of foliar
fungicides in protecting corn yield.

Table 1. Hybrid, row spacing, planting date, planting population, previous crop, and tillage practices in onfarm corn fungicide trials in 2014.
Row
Planting
Exp.
spacing Planting population
Previous
no.
Trial County
Hybrid
(in.)
date
(seeds/A)
crop
Tillage
Producers 6108
140150
1
Lyon
STX RIB
30
5/2/14
35,000
Soybean
Conventional
140155
2
Lyon
DK 4929
30
5/9/14
33,800
Soybean
Conventional
140157
3
Sioux
Pioneer 193
30
4/26/14
34,300
Oats
Conventional
Pioneer
140158
4
Sioux
448AMX
30
5/5/14
34,300
Soybean
Conventional
Pioneer
140159
5
Sioux
448AMX
30
5/5/14
34,300
Soybean
Conventional
Pioneer
140160
6
Sioux
448AMX
30
5/5/14
34,300
Soybean
Conventional
Pioneer
140161
7
Sioux
448AMX
30
5/5/14
34,300
Soybean
Conventional
140164
8
Lyon
DK 5356
22
5/5/14
VR 36-37
Corn
Conventional
140180
9
Lyon
DeKalb 5356
22
4/26/14
VR 36-37
Corn
Conventional
140181
10
Lyon
DeKalb 5356
22
4/26/14
VR 36-37
Corn
Conventional
Pioneer
140167
11
Lyon
407AMXT
22
5/5/14
VR 36-37
Soybean
Conventional
Producers 6108
140169
12
Lyon
STX RIB
30
5/2/14
35,000
Soybean
Conventional
140112
13
Osceola
DK 4812
30
4/23/14
34,700
Soybean
Conventional
Pioneer
VR 36140146
14
Lyon
407AMXT
22
5/5/14
37,000
Corn
Conventional
140148
15
Lyon
DK 5259
30
5/3/14
35,000
Soybean
Conventional
140712
16
Henry
Pfister 2770
30
5/4/14
34,000
Soybean
Conventional
Washing
140703
17
-ton
DKC 62-98
30
5/5/14
36,000
Soybean
No-till
Pioneer 9834
140183
18
Lyon
AMX
22
5/3/14
36,500
Corn
Conventional
140109
19
Osceola
DK 4812
30
5/6/14
33,800
Corn
Conventional
140104
20
Lyon
Pioneer 193
20
5/25/14
34,300
Corn
Conventional
Golden Harvest
9E98-3000GT
Buena
and 2W74Spring disc,
140215
21
Vista
3000GT
30
5/9/14
35,400
Soybean
field cultivate
Producers 6108
140176
22
Lyon
STX RIB
30
5/2/14
35,000
Soybean
Conventional
Producers 6108
140177
23
Lyon
STX RIB
30
5/2/14
35,000
Soybean
Conventional
140701
24
Louisa
Burris 7B23
30
4/22/14
35,000
Soybean
No-till
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Table 2. Yields of on-farm corn fungicide trials in 2014.
Yield (bushels/A)
Exp.
no.
140150
140155
140157
140158
140159
140160
140161
140164
140180
140181
140167
140169
140112
140146
140148
140712
140703
140183
140109
140104
140215

Trial
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Treatment
Stratego YLD
Priaxor Xemium
Headline AMP
Stratego YLD
Headline AMP
Quilt Xcel
Aproach
Stratego YLD
Stratego YLD
Stratego YLD
Stratego YLD
Headline AMP
Headline AMP
Stratego YLD
Headline AMP

Astera + αβ
PRO

Rate
(oz/A)
2
4
10
4
10
10.5
6
4
4
4
4
10
10
4
10
4 +0.5

Application
timing
V6
V6
R2
R1
R1
R1
R1
V6
V6
V6
V6
R1
R1
V6
R1

Fungicide
163
201
220
201
201
193
199
197
197
205
149
186
191
160
177

Control
161
200
207
196
196
195
196
195
198
202
151
184
186
156
167

Response
2
1
13
5
5
-2
3
2
-1
3
-2
2
5
4
10

Pvalue2
0.56
0.68
0.02
0.07
0.02
0.88
0.06
0.53
0.77
0.29
0.51
0.26
0.03
0.18
<0.01

16
V5
233
233
0
0.88
17
Priaxor Xemium
4
V6
221
223
-2
0.28
18
Stratego YLD
4
V6
185
182
3
0.19
19
Priaxor Xemium
4
V5
151
144
7
0.56
20
Stratego YLD
4
V6
189
182
7
0.14
21a1
Fortix
5
V10
188
188
0
0.89
21b
Fortix
5
V10
190
191
-1
0.89
140176
22
Stratego YLD
2
V6
166
169
-3
0.65
140177
23
Stratego YLD
4
V6
190
188
2
0.38
1
Variety was Golden Harvest 9E98-3000GT for 21a and Golden Harvest 2W74-3000GT for 21b.
2
P-Value = the calculated probability that the difference in yields can be attributed to the treatments and not other
factors. For example, if a trial has a P-Value of 0.10, then we are 90 percent confident the yield differences are in
response to treatments. For P = 0.05, we would be 95 percent confident.

Table 3. Yield from on-farm corn fungicide trial in 2014.
Exp.
Rate
Application
Yield
no.
Trial
Treatment
(oz/A)
timing
(bu)1
P-value2
140701
24
Control
222 a
0.13
Prioxor Xemium
4
V6
222 a
Headline AMP
10
R1
231 a
Prioxor
4
V6 +
Headline AMP
10
R1
230 a
1
Values denoted with the same letter are not statistically different at the significance level 0.05.
2
P-Value = the calculated probability that the difference in yields can be attributed to the treatments and not other
factors. For example, if a trial has a P-Value of 0.10, then we are 90 percent confident the yield differences are in
response to treatments. For P = 0.05, we would be 95 percent confident.
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On-Farm Corn and Soybean Management Trials
RFR-A1450

In Trial 1, a drought tolerant corn hybrid was
compared with a conventional hybrid. In Trial
2, potential yield loss from mechanical
damage to the corn by a sprayer was studied.
A sprayer was driven through the field at 5.5
mph (without applying a pesticide) when the
corn was at the VT stage. Corn yield from
strips that did not have the sprayer pass over
them were compared with strips under the
spray boom and strips under both the machine
axle and the spray boom. The corn was 119 in.
tall to the top of the tassel at the time of the
sprayer pass. The corn was 17 in. taller than
the boom height and 47 in. taller than the axle.

Jim Fawcett, extension field
agronomist (retired)
Josh Sievers, Northwest Farm, superintendent
Wayne Roush, Western Farm, superintendent
Introduction
Farmers are faced with many decisions in
managing corn and soybeans as new
technologies are introduced, such as droughttolerant corn hybrids, air reels for combines,
and land-rolling equipment. Land rolling is the
practice of pulling a large, heavy roller across
soybean fields in order to push down rocks,
smooth the surface of the field, and help break
up residue. The purpose is to protect harvest
equipment that could be vulnerable to rocks
and corn roots. Yields are expected to improve
by creating a more uniform harvest.

In Trial 3, yield of soybeans harvested using a
Crary air reel were compared with soybeans
harvested with the air reel turned off. In Trial
4, yields of corn harvested at three different
harvest moistures (approximately 15, 20, and
25%) were compared. In Trial 5, soybean
yields from strips that were land-rolled
immediately after planting were compared
with soybean yields from strips not landrolled. In Trial 6, yields were compared with
soybeans planted on April 21 to soybeans
planted on May 15.

Fungicide application to corn at the VT stage
or after has become a popular practice. One
concern with this practice is applications with
ground equipment may cause mechanical
injury to the corn. Planting and harvesting at
the proper times also are important
management decisions farmers must make in
obtaining optimum corn and soybean yields.

Results and Discussion
There was no yield difference between the
drought-tolerant hybrid and the non-drought
tolerant hybrid in Trial 1 (Table 2). There
were no drought conditions in this field in
2014. In Trial 2, there was no yield difference
between the control and the corn that had the
spray boom pass over it, but there was a yield
loss of 34 bushels/acre in the strips that had
both the machine axle and boom pass over
them. A typical sprayer with a boom width of
90-120 ft would have about 10 percent of the
rows passing under the machine axle. A 34bushel/acre yield loss in these rows could
mean a yield loss of about 3-4 bushels/acre in
the field. This may be something for farmers

Materials and Methods
In 2014, six trials investigating various
management practices in corn and soybeans
were conducted (Table 1). All trials were
conducted on-farm by farmer cooperators
using the farmers’ equipment. Strips were
arranged in a randomized complete block
design with at least three replications per
treatment. Strip width and length varied from
field to field depending on equipment size and
size of field. All strips were machine
harvested for grain yield.
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to consider in making fungicide application
decisions. Also, it should be noted the corn
was almost 10 ft tall. There was no difference
in soybean yield between the soybeans
harvested with or without the air reel in Trial
3. Even though there was no yield difference,
there may be other advantages to using the air
reel, such as faster harvest and harvesting
under adverse conditions. There was no corn
yield difference among the three harvest
timings in Trial 4. There was no difference in
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soybean yield between soybeans on ground
that was land-rolled vs. soybeans on nonrolled ground in Trial 5. In Trial 6, the
soybeans planted on April 21 yielded eight
bushels/acre more than the soybeans planted
on May 15. This agrees with most other
research on soybean planting dates that have
shown soybeans planted in late April or early
May usually yield better than soybeans
planted in mid-May or later.

Table 1. Variety, planting date, planting population, previous crop, and tillage practices in on-farm trials
investigating various management practices in corn and soybean in 2014.
Planting
PreExp.
Mgmt
Row
Planting population
vious
no.
Trial
practice
County
Variety
spacing
date
(seeds/A)
crop
Tillage
Pioneer
P1151A
M
GMO
and
drought
Pioneer
tolerance
P1023A
140307
1
in corn
Monona
M
30
5/4/14
32,300
Soybean
No-till
Corn
injury
from
LG5541S
sprayer at
TX
140324
2
VT
Monona
RIB
30
5/5/14
32,300
Soybean
No-till
Harvest
with Crary
air reel in
Pioneer
140144
3
soybean
Lyon
22T69
15
5/20/14
140,000
Corn
No-till
Harvest
timing in
Pioneer
Conven
140129
4
corn
Sioux
PO193
30
4/26/14
34,300
Soybean
-tional
Land
rolling in
Pioneer
140131
5
soybean
Sioux
22T41
30
5/15/14
150,000
Corn
No-till
Planting
4/21/14
date in
Pioneer
and
140132
6
soybean
Sioux
22T41
30
5/15/14
150,000
Corn
No-till
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Table 2. Yields for on-farm trials investigating various management practices in corn and soybean
in 2014.
Exp.
Yield
no.
Trial
Treatment
(bu/A)x P-valuey
140307
1
Pioneer P1023AM (not drought tolerant)
210 a
0.36
Pioneer P1151AM (drought tolerant)
208 a
140324
2
Control (no injury)
197 a
<0.01
Under boom (boom passed over rows - corn 17 in.
taller than boom)
205 a
Under machine (boom and axle passed over rows
– corn 47 in. taller than axle)
163 b
140144
3
Crary air reel
39 a
0.63
Control (air reel turned off)
39 a
140129
4
15% harvest moisture (actual moisture 12%)
226 a
0.54
20% harvest moisture (actual moisture 16%)
222 a
25% harvest moisture (actual moisture 21%)
226 a
140131
5
Land rolled
70 a
0.46
Control
71 a
140132
6
Soybeans planted 4/21/14
73 a
<0.01
Soybeans planted 5/15/14
65 b
x
Values denoted with the same letter within a trial are not statistically different at the significance
level of 0.05.
y
P-Value = the calculated probability that the difference in yields can be attributed to the treatments and not other
factors. For example, if a trial has a P-Value of 0.10, then we are 90 percent confident the yield differences are in
response to treatments. For P = 0.05, we would be 95 percent confident.
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On-Farm Corn Population Trials
RFR-A1435

was planted at five populations from 30,000 to
40,000 seeds/acre.

Jim Fawcett, extension field
agronomist (retired)
Lyle Rossiter, Allee Farm, superintendent
Wayne Roush, Western Farm, superintendent
Micah Smidt, Northern Farm, superintendent
Matt Schnabel, ag specialist

Results and Discussion
In Trials 1 and 4, there was no difference in
yield between the two planting populations
within each hybrid, but some yield differences
occurred between hybrids (Table 2). In Trials
2 and 10, there were no differences in yield
due to plant population. In Trial 3, there was a
nearly significant yield increase of 5
bushels/acre with the planting population of
37,000 vs. 31,600 seeds/acre (P = 0.09). In
Trial 12, the lowest planting population of
30,000 seeds/acre had the lowest yield, and
the highest yield occurred with the second
highest planting population of 37,500
seeds/acre.

Introduction
Farmers continue to increase corn planting
populations in hopes of increasing yields.
Planting too high of a population can result in
increased barrenness and thus lower yields,
but too low of a population also can result in
lower yields. As seed prices continue to rise, it
is important for farmers to find a population
that maximizes both yield and profit.
Materials and Methods
In 2014, 12 trials (Table 1) examined the
effect of various planting populations on corn
grain yield. All trials were conducted on-farm
by farmer cooperators using the farmers’
equipment. Strips were arranged in a
randomized complete block design with at
least three replications per treatment. Strip
size varied from field to field depending on
equipment size and the size of the field. Plant
stand counts and ear counts were made in the
fall. All strips were machine harvested for
grain yield.

In Trials 5, 6, 7, 8, 9, and 11, the lowest
planting population had the highest yield or a
yield that was not significantly different from
higher populations. This occurred with
planting rates as low as 25,000 seeds/acre. Ear
counts in the fall indicated there was not much
difference in barrenness among the different
populations in most trials, although there were
slightly more barren plants with the higher
populations in Trials 9 and 12 (Table 2).
Most past research has shown the optimal
planting rate for corn yield falls in a range
from about 35,000 to 37,000 seeds/acre. It is
not clear why half of the trials conducted in
2014 showed that planting rates lower than
this range did not result in any yield loss,
although the unusually wet spring and cool
summer may have caused results not typical of
past years. However, in all but one trial (Trial
5), planting populations of 35,000 seeds/acre
or more resulted in a yield that was among the
highest.

In Trial 1, two corn varieties were planted in
22-in. rows at 45,000 and 50,000 seeds/acre
(Table 2). In Trials 2 and 3, corn was planted
at approximately 30,000 and 35,000
seeds/acre. In Trial 4, two corn varieties were
planted at three populations from 30,000 to
40,000 seeds/acre. In Trials 5 through 7, corn
was planted at five populations from 25,000 to
45,000 seeds/acre. In Trials 8 through 12, corn
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Table 1. Hybrid, row spacing, planting date, previous crop, and tillage practices from on-farm corn
population trials in 2014.
Row
spacing Planting
Previous
Exp. no. Trial
County
Variety
(in.)
date
crop
Tillage
Fall chisel,
Stine R9733 &
spring disc &
140201
1
Sac
Stine R9631
22
4/25/12
Soybean
field cultivate
Spring field
140202
2
Buena Vista
Dekalb 50-67
36
5/17/14
Soybean
cultivate
Pioneer
140206
3
Buena Vista
PO193RIB
30
5/8/14
Soybean
Field cultivate
Golden Harvest
Spring field
140212
4
Pocahontas
E98 and W74
30
5/1/14
Soybean
cultivate
140501
5
Story
Pioneer 115IR
30
5/9/14
Corn
Conventional
140502
6
Boone
Pioneer 636AM
30
5/7/14
Corn
Conventional
Pioneer
140503
7
Dallas
P1360HR
30
5/7/14
Corn
Conventional
Fall disc,
LG 2602VT3
Spring field
140312
8
Monona
PRIB
30
5/15/14
Corn
cultivate
Wyffels
140316
9
Monona
W6878RIB LP
30
5/5/14
Soybean
No-till
Mycogen 2v717
RIB and
140319
10
Harrison
2v779 RIB
30
5/4/14
Soybean
No-till
Fall disc,
Spring field
140320
11
Crawford
Renze 6334
30
5/6/14
Corn
cultivate
140322
12
Monona
Renze 3385RA
30
5/4/14
Soybean
No-till
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Table 2. Fall plant stand, fall ear count and yields from on-farm corn population trials in 2014.
Fall plant
Fall ear
Treatments
stand
count
Yield
P-value
Exp. no. Trial
(seeds/A)
(plants/A)
(ears/A)
(bu/A)1
(yield)2
3
140201
1a
45,000
39,000
38,300
174 ab
0.03
50,000
44,200
43,800
173 b
1b3
40,000
32,100
31,700
188 a
45,000
40,000
39,800
183 ab
140202

2

30,000
29,300
28,700
148 a
0.93
35,000
34,100
33,300
148 a
140206
3
31,600
29,700
29,500
221 a
0.09
37,000
34,000
33,700
226 a
140212
4a4
30,000
29,800
29,300
220 a
<0.01
35,000
32,900
32,300
221 a
40,000
37,800
36,900
211 ab
4b4
30,000
28,100
27,800
195 b
35,000
32,900
32,600
196 b
40,000
35,800
35,400
195 b
140501
5
25,000
23,400
23,200
163 ab
<0.01
30,000
28,400
27,900
172 a
35,000
33,600
32,600
158 bc
40,000
38,200
36,900
163 ab
45,000
43,200
41,100
151 c
140502
6
25,000
27,800
27,300
185 a
<0.01
30,000
31,500
31,000
182 a
35,000
34,500
33,800
178 ab
40,000
38,800
37,800
169 b
45,000
42,300
41,000
154 c
140503
7
25,000
24,500
24,300
196 ab
0.01
30,000
28,400
28,200
198 a
35,000
33,500
33,600
199 a
40,000
38,600
37,900
196 ab
45,000
43,100
43,600
193 b
140312
8
30,000
28,200
27,800
200 a
0.01
32,500
29,800
29,200
195 ab
35,000
33,500
32,500
182 ab
37,500
35,500
33,900
175 b
40,000
37,500
35,100
174 b
140316
9
30,000
30,600
29,700
194 a
0.01
32,500
31,300
30,300
191 ab
35,000
34,600
31,800
189 ab
37,500
38,400
34,600
189 ab
40,000
40,000
36,200
185 b
1
Values denoted with the same letter within a trial are not statistically different at the significance level of 0.05.
2
P-Value = the calculated probability that the difference in yields can be attributed to the treatments and not other
factors. For example, if a trial has a P-Value of 0.10, then we are 90 percent confident the yield differences are in
response to treatments. For P = 0.05, we would be 95 percent confident.
3
Variety was Stine R9733 for 1a and Stine R9631 for 1b.
4
Variety was Golden Harvest E98 for 4a and Golden Harvest W74 for 4b.
5
Variety was Mycogen 2v717 RIB (flex) for 10a and Mycogen 2v779 RIB (semi-flex) for 10b.
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Table 2. Fall plant stand, fall ear count and yields from on-farm corn population trials in 2014
(continued).
140319
10a5
29,000
31,700
29,200
214 a
0.60
32,000
34,700
32,300
213 a
35,000
36,100
34,300
213 a
38,000
36,700
35,300
213 a
10b5
29,000
30,100
28,400
203 a
32,000
30,700
29,600
207 a
35,000
33,200
32,900
203 a
38,000
34,700
34,000
206 a
140320
11
28,000
26,200
26,100
201 a
0.02
30,000
28,100
27,700
200 a
32,000
30,000
29,800
198 ab
35,000
34,300
33,800
194 ab
38,000
35,600
34,700
185 b
140322
12
30,000
28,700
25,400
164 a
<0.01
32,500
30,600
27,600
173 b
35,000
34,000
30,800
185 c
37,500
34,300
29,700
206 e
40,000
36,700
31,200
197 d
1
Values denoted with the same letter within a trial are not statistically different at the significance level of 0.05.
2
P-Value = the calculated probability that the difference in yields can be attributed to the treatments and not other
factors. For example, if a trial has a P-Value of 0.10, then we are 90 percent confident the yield differences are in
response to treatments. For P = 0.05, we would be 95 percent confident.
3
Variety was Stine R9733 for 1a and Stine R9631 for 1b.
4
Variety was Golden Harvest E98 for 4a and Golden Harvest W74 for 4b.
5
Variety was Mycogen 2v717 RIB (flex) for 10a and Mycogen 2v779 RIB (semi-flex) for 10b.
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On-Farm Soybean Row Spacing Trials
RFR-A1434

least three replications per treatment. Strip
size varied from field to field depending on
equipment size and the size of the field. All
strips were machine harvested for grain yield.

Jim Fawcett, extension field
agronomist (retired)
Josh Sievers, Northwest Farm, superintendent
Lyle Rossiter, Allee Farm, superintendent
Jim Rogers, Armstrong Farm, ag specialist

Trials 1-5 compared soybeans planted in 15in. rows with soybeans planted in 30-in. rows.
In Trial 6, soybeans planted in 18-in. rows
were compared with soybeans planted in 36in. rows.

Introduction
Most past research has shown a yield benefit
to planting soybeans in rows more narrow
than 30-in. However, narrow rows
occasionally can result in more soybean
disease problems, such as white mold, which
can result in higher yields with wider rows.
Yield differences between wide and narrow
rows often vary from year-to-year and fieldto-field.

Results and Discussion
There was a yield advantage to the narrow
rows in three of the six trials (Trials 2, 3, and
5). In Trials 2 and 3, the yield advantage was
7 bushels/acre, and in Trial 5 the advantage
was 11 bushels/acre (Table 2). The 1
bushel/acre advantage to the 15-in. rows in
Trial 1 also was nearly significant (P = 0.08).
There was no significant difference in yield
between the narrow rows and wide rows in
Trials 4 and 6 at P = 0.05. These results
confirm past research results that have shown
soybeans often yield more in narrow rows, so
switching from 30-in. or 36-in. rows to more
narrow row spacings can increase soybean
yields.

Materials and Methods
In 2014, six trials were conducted in Cass,
Sioux, and Buena Vista counties looking at
the effect of different row spacing on soybean
yield (Table 1). All trials were conducted onfarm by farmer cooperators using the farmers’
equipment. Strips were arranged in a
randomized complete block design with at
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Table 1. Variety, planting date, planting population, previous crop, and tillage practices in on-farm soybean
row spacing trials in 2014.
Planting
Exp.
Planting
population
Previous
no.
Trial
County
Variety
date
(seeds/A)
crop
Tillage
Pioneer
140162
1
Sioux
91Y90
5/15/14
150,000
Corn
No-till
Epplys
140610
2
Cass
ESB254NRR
6/6/14
160,000
Corn
Disked
Epplys
140611
3
Cass
ESB281
5/31/14
170,000
Corn
No-till
Asgrow
140633
4
Cass
3031
5/18/14
145,000
Corn
No-till
4-Star
140634
5
Cass
2Y283
6/15/14
150,000
Sod
No-till
Asgrow
Fall rip, spring
140203
6
Buena Vista
2433 RR
5/24/14
128,000
Corn
field cultivate
Table 2. Yields from on-farm soybean row spacing trials in 2014.
Exp.
Yield
no.
Trial
Treatments
(bu/acre)x
P-valuey
140162
1
15-in rows
66 a
0.08
30-in rows
65 a
140610
2
15-in rows
62 a
0.01
30-in rows
55 b
140611
3
15-in rows
58 a
0.01
30-in rows
51 b
140633
4
15-in rows
60 a
0.59
30-in rows
59 a
140634
5
15-in rows
66 a
<0.01
30-in rows
55 b
140203
6
18-in rows
53 a
0.21
36-inch rows
49 b
x
Values denoted with the same letter within a trial are not significantly different at the significance level 0.05.
y
P-Value = the calculated probability that the difference in yields can be attributed to the treatments and not other
factors. For example, if a trial has a P-Value of 0.10, then we are 90 percent confident the yield differences are in
response to treatments. For P = 0.05, we would be 95 percent confident.
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On-Farm Soybean Fertilizer Trials
RFR-A1448

the V6 stage was compared with untreated
soybeans. In Trials 3 and 4, a foliar
application of fertilizer containing 30 lb/acre
N and 4 lb/acre S was compared with
untreated soybeans. In Trial 5, soybeans
planted with two application rates of starter
fertilizer (five and eight gallons/acre of 3-1818) were compared with soybeans planted
without starter. The starter was applied 3 in. to
the side and 0.75 in. below the seed. Prior to
planting, the soil in this field tested high in
phosphorus (25 ppm) and low in potassium
(150 ppm).

Jim Fawcett, extension field
agronomist (retired)
Antonio Mallarino, professor
Department of Agronomy
Josh Sievers, Northwest Farm, superintendent
Micah Smidt, Northern Farm, superintendent
Matt Schnabel, Northern Farm, ag specialist
Lance Miller, Southeast Farm, ag specialist
Introduction
All cropping systems require fertilizer inputs
in order to maintain crop yields. Farmers
continue to search for ways to increase
soybean yields, such as applying
micronutrients and using foliar applications of
fertilizer. Although micronutrients are just as
essential to plant growth as macronutrients,
past research has indicated most Iowa soils
can supply the micronutrient needs of
soybeans.

Results and Discussion
No increase in soybean yields was seen with
the foliar application of micronutrients in
either Trial 1 or 2 (Table 2). This agrees with
past research that has shown yield increases
are not common with micronutrient
applications to soybeans on most of Iowa’s
soils. In 2013, in on-farm trials investigating
foliar applications of micronutrients to
soybeans, there was a yield increase in only
one of 10 trials. The percent organic matter in
the soil in Trial 1 was 8.4 percent (Table 3),
which would likely be more than sufficient to
supply the micronutrient needs of the crop.

Materials and Methods
In 2014, five trials utilizing various methods
of fertilizing soybeans were investigated
(Table 1). All trials were conducted on-farm
by farmer cooperators using the farmers’
equipment. Strips were arranged in a
randomized complete block design with at
least three replications per treatment. Strip
length and width varied from field to field
depending on equipment size and size of field.
All strips were machine harvested for grain
yield.

With the soil test in Trial 1, no yield increase
from zinc and manganese were expected
because soil levels were high according to
interpretations in Iowa (only for zinc) and the
north-central region. There are no
interpretations for boron in Iowa, and we
should have seen a yield increase in this trial
according to interpretations in Illinois, but no
increase according to interpretations in South
Dakota. Results will be used with other
ongoing research to establish interpretations.

In Trial 1, a foliar application of fertilizer
containing sulfur (S), boron (B), manganese
(Mn), and zinc (Zn) to soybeans at the R1
growth stage was compared with untreated
soybeans. Soil samples were collected to a 6in. depth before spraying on the day of the
foliar application and analyzed for nutrients.
All analyses were made on dried soil. In Trial
2, a foliar application of fertilizer containing
nitrogen (N), S, B, Mn, and Zn to soybeans at

There was no effect of the foliar application of
N and S to soybeans in Trials 3 and 4. Neither
application rate of the starter fertilizer in Trial
5 had any effect on soybean yield.
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Table 1. Variety, row spacing, planting date, planting population, previous crop, and tillage practices in onfarm soybean fertilizer trials in 2014.
Row
Planting
Exp.
spacing
Planting
population
Previous
no.
Trial
County
Variety
(in.)
date
(seeds/A)
crop
Tillage
Cerro
Croplan
140402
1
Gordo
R2T2240
30
5/24/14
160,000
Corn
No-till
Pioneer
140163
2
Lyon
92Y22
30
5/15/14
140,000
Corn
Strip till
Asgrow
140715
3
Louisa
3832
30
5/3/14
150,000
Corn
Conventional
Des
Asgrow
140717
4
Moines
3832
30
5/4/14
150,000
Corn
Conventional
AgVenture
140405
5
Worth
22E1
30
5/18/14
148,000
Corn
Conventional
Table 2. Yield from on-farm soybean fertilizer trials in 2014.
Yield (bu/A)
Exp.
no.
140402

Treatment
Treatment
Control
Response P-valuex
®
Micro Mix [1 qt/A Winfield Max-in ZMB (S, B,
Mn, Zn) + 1 pt/A Max-in Boron] @ R1
55
55
0
0.77
140163
2
1 qt/A Brandt Smart Trio® (4% N, 3% S, 0.25% B,
3% Mn, 3% Zn) @ V6
55
54
1
0.49
75 lb/A of 40-0-0-5.5 (30 lb/A N & 4 lb/A S)
140715
3
@ R3
76
78
-2
0.49
75 lb/A of 40-0-0-5.5 (30 lb/A N & 4 lb/A S)
140717
4
@ R3
62
64
-2
0.18
x
P-Value = the calculated probability that the difference in yields can be attributed to the treatments and not other
factors. For example, if a trial has a P-Value of 0.10, then we are 90 percent confident the yield differences are in
response to treatments. For P = 0.05, we would be 95 percent confident.
Trial
1

Table 2. Yield from on-farm soybean fertilizer trials in 2014, continued.
Exp.
Yield
no.
Trial
Treatment
(bu/A)x
P-valuey
140405
5
8 gal/A Starter
48 a
0.25
5 gal/A Starter
46 a
Control
46 a
x
Values denoted with the same letter are not significantly different at the
significance level 0.05.
y
P-Value = the calculated probability that the difference in yields can be attributed to the treatments and not other
factors. For example, if a trial has a P-Value of 0.10, then we are 90 percent confident the yield differences are in
response to treatments. For P = 0.05, we would be 95 percent confident.
Table 3. Soil analysis from one on-farm soybean micronutrient trial in 2014.
Organic
Exp.
Phosphorus
Potassium
matter
Boron
no.
Trial
(ppm)x
(ppm)x
pH
(%)
(ppm)y
140402
1
47
248
6.7
8.4
1.3
x
Mehlich- 3 method
y
Hot-water method
z
DTPA method
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(ppm)c
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On-Farm Soybean Seed Treatment Trials
RFR-A1436

6, soybeans with seed treated with Cruiser
Maxx® were compared with soybeans planted
with untreated seed. In Trial 7, the seed
treatments Clariva Complete® and Cruiser
Maxx Advanced® were compared with
soybeans planted with untreated seed. Cruiser
Maxx® and Cruiser Maxx Advanced® contain
an insecticide and two fungicides. Clariva
Complete® contains a nematicide, an
insecticide, and two fungicides.

Jim Fawcett, extension field
agronomist (retired)
Zack Koopman, Ag Engr/Agronomy Farm,
ag specialist
Lance Miller, Southeast Farm, ag specialist
Wayne Roush, Western Farm, superintendent
Josh Sievers, Northwest Farm, superintendent
Introduction
Seed treatments offer protection from fungi,
insects, and nematodes to germinating seeds
and developing seedlings. All legumes require
the appropriate rhizobium bacteria in the soil
in order for nitrogen fixation to occur.
Inoculating the seed with an inoculum can
insure the crop can take advantage of this
nitrogen fixation.

Results and Discussion
None of the soybean inoculants resulted in an
increase in soybean yield (Table 2). Most
research has indicated that grain yield
increases are seldom seen when soybean seed
is treated with an inoculant unless the field has
not been planted to soybeans for at least five
years. Fields in Trials 1–3 had a corn-soybean
rotation history for several years, so would be
less likely to show a benefit to the soybean
inoculant. However, Trial 4 was in a field that
had been in sod for 20 years, so a yield
increase would have been more likely. It has
been speculated there is often enough soil
blowing from nearby soybean fields into fields
without a recent soybean history resulting in
the field being “inoculated” with the soybean
rhizobium bacteria. This may have been the
case in this field.

Materials and Methods
In 2014, seven trials (Table 1) examined the
use of soybean seed treatments to increase
soybean yield. All trials were conducted onfarm by farmer cooperators using the farmers’
equipment. Soybean seed treatments were
applied with the planter and were arranged in
a randomized complete block design with at
least three replications per treatment. Strip
size varied from field to field depending on
equipment size and the size of the field. All
strips were machine harvested for grain yield.

In Trial 5, there was not a soybean yield
increase with the use of Clariva® nematicide,
which may indicate there are low levels of
nematodes that feed on soybeans in the field.
In Trial 6, there was a yield increase of three
bushels/acre with the use of the Cruiser
Maxx® seed treatment. This yield increase
may have been due either to the insecticide or
fungicides in the treatment. The soybeans
were planted in early May and the cool, wet
weather in May would have increased the
likelihood of problems with soil-borne fungal
diseases, so most or all of the yield benefit

In Trials 1–4, soybeans planted with soybean
seed treated with an inoculant was compared
with soybeans planted with untreated seed
(Table 2). The inoculant was Optimize® from
Novozymes in Trial 1, PPST730 from Pioneer
Hybrid for Trials 2-3, and First up ST from
Helena Chemical Company for Trial 4.
In Trial 5, soybeans with seed treated with
Clariva® nematicide were compared with
soybeans planted with untreated seed. In Trial
52

Iowa State University, Northwest Research Farm and Allee Demonstration Farm

may have been due to protecting the soybeans
from seedling diseases. No yield increase was
seen with either of the seed treatments in Trial
7 (Table 3). These soybeans were not planted
until June, which would have decreased the
likelihood of problems with soybean seedling
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diseases. Although soybean seed treatments
can result in yield increases, significant yield
increases were only seen in one of the seven
trials in 2014 (P = 0.05).

Table 1. Variety, row spacing, planting date, planting population, and previous crop in on-farm
seed treatment trials in soybeans in 2014.
Row
Planting
Exp.
spacing
Planting
population
Previous
no.
Trial
County
Variety
(in.)
date
(seeds/A)
crop
Mycogen
140706
1
Henry
5N342R2
30
5/23/14
155,000
Corn
Pioneer
140710
2
Washington
P34T07R2
30
5/22/14
140,000
Corn
Pioneer
VR 110140716
3
Washington
P34T07R2
30
5/23/14
130,000
Corn
4-star
140637
4
Cass
2Y283
15
6/15/14
150,000
Sod
140130
5
Sioux
NKS2251
30
5/15/14
150,000
Corn
Renze
140323
6
Monona
2889RR
30
5/6/14
139,000
Corn
Asgrow
140507
7
Story
2433
30
6/6/14
150,000
Corn
Table 2. Yields from on-farm soybean seed treatment with multiple comparison trials in 2014.
Yield (bu/A)
Exp.
no.
Trial
Treatment
Treatment Control Response P-valuex
140706
1
Inoculant
71
72
-1
0.29
140710
2
Inoculant
71
69
3
0.29
140716
3
Inoculant
65
65
0
0.82
140637
4
Inoculant
59
57
2
0.21
140130
5
Clariva
60
59
1
0.29
140323
6
Cruiser Maxx
60
57
3
0.03
x
P-Value = the calculated probability that the difference in yields can be attributed to the treatments and not other
factors. For example, if a trial has a P-Value of 0.10, then we are 90 percent confident the yield differences are in
response to treatments. For P = 0.05, we would be 95 percent confident.
Table 3. Yields from on-farm soybean seed treatment trials in 2014.
Exp.
Yield
no.
Trial
Treatment
(bu/A)x
P-valuey
140507
7
Clariva Complete
52 a
0.62
Cruiser Maxx Advanced
52 a
Control
53 a
x
Values denoted with the same letter are not significantly different at the
significance level 0.05.
y
P-Value = the calculated probability that the difference in yields can be attributed to the treatments and not other
factors. For example, if a trial has a P-Value of 0.10, then we are 90 percent confident the yield differences are in
response to treatments. For P = 0.05, we would be 95 percent confident.
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On-Farm Soybean Fungicide Trials
RFR-A1409

trial. Soybeans were evaluated for foliar
diseases during September in Trial 4 and at
the time of the fungicide application in Trial 2.

Jim Fawcett, extension field
agronomist (retired)
Lance Miller, Southeast Farm, ag specialist
Lyle Rossiter, Allee Farm, superintendent
Wayne Roush, Western Farm, superintendent
Josh Sievers, Northwest Farm, superintendent
Micah Smidt, Northern Farm, superintendent
Matt Schnabel, Northern Farm, ag specialist

Results and Discussion
A statistically significant yield increase of 2 to
6 bushels/acre was seen in Trials 1, 3, 4, and 5
(P = 0.05), and a nearly significant yield
increase of 4 bushels/acre was seen in Trial 2
(P = 0.10). There was no difference between
the treated and untreated strips in the other
four trials (Table 2).

Introduction
Fungicide applications have become more
popular among soybean farmers in recent
years. The primary use of fungicides has been
to control diseases such as Septoria brown
spot, Cercospora leaf blight, and frogeye leaf
spot. With lower grain prices, the chances of
getting an economic benefit from fungicide
applications have decreased.

There were very low levels of Septoria brown
spot on all plots at the time of the fungicide
application in Trial 2. Plant disease
assessments made in Trial 4 indicated more
disease lesions in the untreated control than
the plots treated with Stratego® (primarily
Septoria brown spot on the lower leaves).
There was a higher yield of the soybeans with
the fungicide application in this trial, but not
likely enough of a yield increase to pay for the
fungicide application. The average yield
difference between the treated and untreated
plots in all trials was 2 bushels/acre. It would
likely require a yield response of about
3 bushels/acre to cover the cost of the
fungicide, thus in only three of the nine trials
would the fungicide application have been
profitable. The fungicide in these three trials
(2, 3, and 5) was PriaxorTM Xemium®.

Materials and Methods
In 2014, nine trials (Table 1) examined the use
of fungicides to control foliar disease and to
increase soybean yield. All trials were
conducted on-farm by farmer cooperators
using the farmer’s equipment. Fungicide
treatments were applied by ground equipment
and were arranged in a randomized complete
block design with at least three replications
per treatment. Strips varied from field to field
depending on equipment size and the size of
the field. All strips were machine harvested
for grain yield.

Although plant disease evaluations were not
made in most of the trials, it is likely there was
disease present in the three trials where there
was an economic response to the fungicide
and little disease incidence in trials with little
to no yield response to the fungicide. This
indicates the importance of evaluating plant
disease incidence and the likelihood of disease
problems with current weather conditions in
making decisions on the use of foliar
fungicides in protecting soybean yield.

In Trials 1, 2, 3, and 5, PriaxorTM Xemium®
was applied at R2-R4 at 4 oz/acre (Table 2).
In Trial 4, Stratego® was applied at R3 at
4 oz/acre. Aproach® at 6 oz/acre was applied
in Trials 6 and 9 at V8-R2. In Trial 7, Fortix®
was applied at V3 at 5 oz/acre, and in Trial 8
Tetraconozole + αβ PRO was applied at
4 + 1 oz/acre at R1. These treated strips were
compared with an untreated control in each
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Table 1. Variety, row spacing, planting date, planting population, previous crop, and tillage practices in
on-farm soybean fungicide trials in 2014.
Row
Planting
spacing Planting population Previous
Exp. No. Trial
County
Variety
(in.)
date
(seed/A)
crop
Tillage
140156
1
Sioux
NKS2251
30
5/15/14
150,000
Corn
No-till
140709
2
Washington
LG 3650
30
5/6/14
150,000
Corn
Conventional
NK S27140411
3
Franklin
H6
30
5/22/14
140,000
Corn
Conventional
Fall disk,
LG Seeds
spring field
140313
4
Monona
LG2898LL
30
5/20/14
138,000
Corn
cultivate
Kruger
140111
5
Osceola
1901
30
5/10/14
150,000
Corn
Conventional
Asgrow
140143
6
Lyon
2232
30
5/7/14
140,000
Corn
Strip till
Fall chisel,
spring disk
Buena
Syngenta
& field
140216
7
Vista
NK 25E5
30
5/19/14
138,500
Corn
cultivate
Fall chisel,
Pioneer
spring field
140713
8
Henry
32T25R2
30
5/20/14
150,000
Corn
cultivate
Asgrow
140179
9
Lyon
2534
30
5/7/14
140,000
Corn
Strip till
Table 2. Yields from on-farm soybean fungicide trials in 2014.
Yield (bushels/A)
Rate
Application
Exp. No. Trial
Treatment
(oz/A)
timing
Fungicide
Control Response P-value1
140156
1
Priaxor Xemium
4
R4
58
56
2
0.04
140709
2
Priaxor Xemium
4
R3
65
62
4
0.10
140411
3
Priaxor Xemium
4
R2
51
45
6
<0.01
140313
4
Stratego
4
R3
65
63
2
<0.01
140111
5
Priaxor Xemium
4
R3
59
55
4
0.02
140143
6
Aproach
6
V8
67
68
-1
0.29
140216
7
Fortix
5
V3
67
65
2
0.27
140713
8
Tetraconozole
4
+ αβ PRO
+1
R1
59
59
0
0.87
140179
9
Aproach
6
R3
71
70
1
0.46
1
P-Value = the calculated probability that the difference in yields can be attributed to the treatments and not other
factors. For example, if a trial has a P-Value of 0.10, then we are 90 percent confident that the yield differences are
in response to treatments. For P = 0.05, we would be 95 percent confident.
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On-Farm Cover Crop Trials
RFR-A1449

with glyphosate when it was about 6 in. tall,
immediately prior to planting the corn no-till
on May 7, 2014. In Trial 2, winter rye was notill drilled at 1.5 bushels/acre into soybean
stubble on October 10, 2013. The rye was
sprayed with glyphosate on April 10, 2014
about four weeks prior to the no-till planting
of the corn. Corn without a cover crop was
compared with the corn planted after a cover
crop in both trials.

Jim Fawcett, extension field
agronomist (retired)
Josh Sievers, Northwest Farm, superintendent
Wayne Roush, Western Farm, superintendent
Brian Lang, extension field specialist
Introduction
Cover crops can benefit farmers by aiding in
erosion control, increasing organic matter in
the soil, and reducing nitrate losses into the
surface waters. Cover crops also have been
promoted to alleviate soil compaction and
improve soil drainage. Legume cover crops
can supply nitrogen to the following crop.
Cover crops are an important practice in
meeting Iowa’s nutrient reduction strategy
goals. However, some research has indicated
that planting corn following a rye cover crop
can result in corn grain yield losses, especially
if the cover crop is not killed at least two
weeks prior to planting the corn.

In Trial 3, four different cover crop seeding
mixtures were no-till drilled on August 8,
2013 into a “prevented planting” field where
wet spring and summer conditions prevented
the field from being planted to corn or
soybean. The four treatments were winter rye
at 1.25 bushels/acre, oats at 2.5 bushels/acre,
tillage radish at 10 lb/acre, and oats plus
radish at 1.25 lb/acre plus 5 lb/acre. The entire
area was grazed after November 1. Because of
regulations regarding cover crops on
prevented planting acres, it was not possible to
include an untreated control. All strips were
sprayed with glyphosate on April 28, 2014
when the winter rye was about 7 in. tall (about
3 weeks prior to soybean planting).
Evaluations of soybean plant stands were
made in the spring.

Materials and Methods
In 2014, cover crop use was examined in two
trials of corn in western Iowa (Table 1) and
one trial in soybean in northeast Iowa (Table
2). All trials were conducted on-farm by
farmer cooperators using the farmers’
equipment. Strips were arranged in a
randomized complete block design with at
least three replications per treatment. Strip
width and length varied from field to field
depending on equipment size and size of field.
All strips were machine harvested for grain
yield.

Results and Discussion
In Trial 1, there was a yield increase of 17
bushels/acre with the corn planted after the
crimson clover plus tillage radish cover crop
compared with the corn without a cover crop
(Table 3). This may have been due to
improving the soil drainage with the tillage
radish, or some nitrogen benefit to the crimson
clover. The rate of nitrogen fertilizer on the
field was 192 lb/acre. With the excess spring
rains, it is possible the corn might have
responded to additional nitrogen, because the
field had been in corn for several years.

In Trial 1, 44 lb/acre of a seed mixture
containing 70 percent crimson clover and 30
percent tillage radish was no-till drilled in
mid-September 2013 following a corn silage
harvest. The cover crop that survived the
winter (primarily crimson clover) was sprayed
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In Trial 2, there was no difference in yield
between the corn planted following a rye
cover crop and the corn without the cover
crop.

ISRF14-29, 31

soybean plant stands also were lower
following the winter rye, although the stand of
123,000 plants/acre should have been
sufficient for optimum yields. Without an
untreated control, it is not possible to know
how the soybean yield following any of these
cover crops would have compared with
soybeans without a cover crop.

In Trial 3, the soybean yield was 2-3
bushels/acre lower following the winter rye
cover crop compared with the oats, oats plus
tillage radish, or tillage radish (Table 4). The

Table 1. Hybrid, row spacing, planting date, planting population, previous crop, and tillage practices from
on-farm cover crop trials in corn in 2014.
Row
Planting
Exp.
spacing Planting population Previous
Tillage
no.
Trial
County
Hybrid
(in.)
date
(seeds/A)
crop
practices
LG
2602VT3
140314
1
Monona
PRIB
30
5/7/14
31,000
Corn
No-till
Pioneer
140128
2
Sioux
636AM
30
5/6/14
34,300
Soybean
No-till
Table 2. Variety, row spacing, planting date, planting population, previous crop, and tillage practices from an
on-farm cover crop trial in soybean in 2014.
Row
Planting
Exp.
spacing Planting population Previous
Tillage
no.
Trial
County
Variety
(in.)
date
(seeds/A)
crop
practices
Spring
Stine
field
140802
3
Howard
20DR20
30
5/21/14
165,700
Corn
cultivate
Table 3. Yield from on-farm cover crop trials in corn in 2014.
Exp.
Yield
no.
Trial
Treatment
(bu/A)
P-valuex
140314
1
Fall seeded crimson clover &
tillage radish
206
0.01
Control
189
140128
2
Fall seeded rye
196
0.70
Control
193
x
P-Value = the calculated probability that the difference in yields can be attributed to the treatments and not other
factors. For example, if a trial has a P-Value of 0.10, then we are 90 percent confident the yield differences are in
response to treatments. For P = 0.05, we would be 95 percent confident.
Table 4. Yield from an on-farm cover crop trial in soybean in 2014.
Exp.
Yield
P-value
Spring
P-value
no.
Trial Treatment
(bu/A)x
(yield)y
standx
(stand)y
140802
3
Oats
55 b
0.01
136,000 a <0.01
Oat + radish
56 b
136,000 a
Radish
55 b
136,000 a
Winter rye
53 a
123,000 b
x
Values denoted with the same letter within a trial are not statistically different at the
significance level of 0.05.
y
P-Value = the calculated probability that the difference in yields can be attributed to the treatments and not other
factors. For example, if a trial has a P-Value of 0.10, then we are 90 percent confident the yield differences are in
response to treatments. For P = 0.05, we would be 95 percent confident.
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Demonstrating Farrowing Alternatives for Small-Farms:
Insulated Tents for Sows and Pigs, Project Summary
A.S. Leaflet R3019

major component of financially sound family farming in
Iowa. Pork production for niche markets can be less capital
intensive and thus is an attractive option for some beginning
farmers. Farmers raising pigs for niche markets are usually
prohibited from using farrowing crates and must provide
bedding and greater space per sow than typical commodity
production. Because current consumer expectations dictate
that pigs be produced year-round, crate-free farrowing
options for cold weather are necessary and many niche pork
companies will not accept new producers into their program
unless they agree to farrow pigs during winter months.
Developing versatile, low cost alternatives for farrowing
small groups of sows in a bedded, crate-free environment
during cold weather is a critical step towards achieving the
larger goal of increasing the resiliency of Iowa agriculture
through diversified crop and livestock farms owned and
operated by young farmers.
Yurts are traditional structures that have sheltered
nomadic peoples of the Asiatic Steepe for centuries and are
still common throughout Mongolia as year-round dwellings.
The modern yurt consists of a wooden frame covered with
insulating layers of felt. The structure is then encased in a
canvas tarp. The floorless structure rests directly on the soil
and is held in place using tension cables and perimeter
blocking. Several North American manufacturers market
yurts to the American consumer in do-it-yourself kits. With
slight modifications this structure may be suitable for
farrowing small groups of sows during cold weather.
Because of their simple construction, mobility, and
adaptability to crate-free farrowing, yurts may be an
attractive option for beginning farmers. This project will
examine the feasibility of insulated yurts as a bedded, cratefree farrowing environment for family farms in Iowa. Widespread adoption of commercially manufactured yurts for
farrowing pigs in Iowa is unlikely, but the pig management
strategies and techniques developed during the course of
this project will inform the continued on-farm refinement of
crate-free farrowing systems for cold weather.

Peter J. Lammers, Assistant Professor, Department of
Agriculture, Illinois State University, Normal, IL;
Jay D. Harmon, Professor, Department of Agricultural and
Biological Engineering;
Lyle Rossiter, Farm Superintendent, Allee Demonstration
Farm;
Mark S. Honeyman, Professor, Department of Animal
Science
Summary and Implications
Farmers raising pigs for niche markets are usually
prohibited from using farrowing crates and must provide
bedding and greater space per sow than typical commodity
production. Because current consumer expectations dictate
that pigs be produced year-round, crate-free farrowing
options for cold weather are necessary and many niche pork
companies will not accept new producers into their program
unless they agree to farrow pigs during winter months.
Several crate-free farrowing systems for cold weather have
been demonstrated in Iowa, however those alternatives
generally require a permanent, well-insulated structure
and/or tremendous amounts of energy to provide a suitable
environment for the newborn pig. Beginning farmers often
struggle to include livestock on their farms due to lack of
investment capital and long-term leases or other forms of
land permanency. A yurt is a circular (7.3 m diameter),
insulated tent which might be suitable for farrowing small
groups of pigs. Over the course of 2 years, four groups of 4
sows were farrowed in a modified yurt at the Allee
Demonstration Farm, Newell Iowa. Ambient temperature
within the yurt was consistently 10–15°C warmer than the
outside temperature during winter farrowings. Thermal
conditions were more variable in the summer and pre-wean
mortality was 10% higher during summer farrowings than in
winter. Pre-wean mortality rates were larger than typical in
the U.S. Pork Industry, but were similar to other crate-free
farrowing systems. The yurt is a semi-permanent modular
structure that can be modified to farrow small groups of
pigs. Wide-spread adoption of commercially manufactured
yurts for farrowing pigs in Iowa is unlikely, but the pig
management strategies and techniques developed during the
course of this project will inform the continued on-farm
refinement of crate-free farrowing systems for cold weather.

Materials and Methods
One insulated yurt kit was purchased from a domestic
manufacturer (Colorado Yurt Company, Montrose, CO) in
the Spring of 2012. The yurt was erected at the Allee
Demonstration Farm, Newell, Iowa and modified to house
pigs—solid penning material will be used to protect the
fabric sides of the yurt and otherwise subdivide the interior
space (see diagram 1).
This is a final report of a 2-year study. In total, four
groups of 4 sows or gilts farrowed during winter and
summer seasons. For each group, bred sows or gilts that
were due to farrow within 3 days of each other were

Introduction
Incorporating livestock into farms is often a key aspect
of improving the resiliency and sustainability of farms. Pigs
fill an important niche in farmscapes and have long been a
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delivered to the Allee Demonstration Farm several weeks
prior to farrowing. Gestating sows were housed as a group
on a concrete feeding floor with open front building.
Approximately 24 hours prior to farrowing, the group of
sows were moved into the yurt where they were each
provided an individual farrowing space. For winter
farrowings each sow was also provided access to a
farrowing hut (6 ft long × 6 ft wide × 4 ft tall). Creep areas
with heat lamps were also constructed to provide
supplemental heating for young pigs. The huts provided a
warmer space within the yurt and encouraged sows to
farrow near the heated creep area. Feeding and watering
occurred within a communal space within the yurt.
Following farrrowing sows were given full access to feed,
preventing aggression usually associated with group feeding
of sows. During gestation, sows were provided corn stalk
bedding. Wood chips were used as bedding in the yurts to
reduce fire risk and encourage liquid movement away from
the young pigs. Individual pen dividers were removed
approximately 10 days after farrowing and the four sows
and litters were subsequently managed as one group until
weaning at 6 weeks of age. Throughout the project, energy
inputs, bedding use, and pig performance were measured
and recorded. Internal and external thermal conditions were
also recorded using HOBO® Pro v2 data loggers (Onset
Computer Corporation, Bourne, MA). This report
summarizes results from two summer farrowings (August
15–September 27, 2012 and July 30–September 10, 2013)
and two winter farrowings (February 8–March 22, 2013 and
January 1–February 28, 2014).

Ambient temperature within the yurt was consistently
10–15°C warmer than the outside temperature during the
winter farrowings. The lowest interior temperature during
the first winter farrowing was 18.3°C, and sows were
generally quite comfortable inside of the yurt. The heated
creep areas were used by the young pigs throughout
lactation. Initially sufficient heat lamps were provided to
achieve a temperature near 35°C within the creep area, as
the pigs grew larger, some heat lamps were removed.
While the 2013 winter was one of the warmest on
record in Iowa, the 2014 winter was one of the most severe.
Ambient temperature within the yurt remained 10–15°C
warmer than outside temperatures, but interior temperatures
within parts of the yurt were often below 0°C and
occasionally fell below -10°C. Warm creep areas for the
nursing pigs were maintained using heat lamps.
Unfortunately, the combination of insulation in the yurt and
heat generation by the sows was insufficient to prevent
unheated drinking water from occasionally freezing.
Thermal conditions were more variable during summer.
Providing sufficient air movement through the yurt to keep
sows cool during very hot days was extremely challenging.
The interior temperature of the yurt was only 1–2°C cooler
than the exterior temperature during summer. Using water to
cool sows on bedding can create challenges for the young
pigs, even if dry, warm creep areas are provided. The sows
were generally more restless during the summer farrowing
and as a result pre-wean mortality was 10% higher during
summer as compared to winter. This is a trend that has been
observed in most crate-free farrowing systems in Iowa.
The yurt is a modular solution for farmers seeking an
insulated space to farrow a small group of sows during cold
weather. Although the cost of a commercially available yurt
kit is prohibitive to widespread adoption of this alternative,
it is likely that a more economical version could be built
from recycled, locally sourced materials. Pig management
strategies and techniques developed during this project will
inform the continued refinement of crate-free farrowing
systems for cold weather.

Results and Discussion
A work crew of five men built the yurt structure in
about 8 hours. Another 40 hours of labor were needed to
install pens, gating, bedding, feeders, waterers, and
electrical utilities. Initial costs of the yurt kit and materials
needed to modify it for pig production was approximately
$14,000.
Table one summarizes pig production and labor for
each farrowing group over the 2-year project. The dates for
summer and winter farrowing groups were selected with the
intent of farrowing pigs during weather extremes—the
hottest part of summer and the coldest part of winter.
Although pre-wean mortality for these farrowings were
much larger than typical in the U.S. Pork Industry,
performance was similar to other crate-free farrowing
systems.
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Diagram 1. A circular, insulated tent layout for farrowing 4 sows
(diameter = 7.3m, height of perimeter wall = 1.8 m)
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Table 1. Production summary for summer and winter farrowing groups housed in a yurt at the Allee
Demonstration Farm, Newell, IA.
Summer 2012
Winter 2013
Summer 2013
Winter 2014
Pregnant sows or gilts
4
4
4
3
Live pigs born
48
48
44
22
Pigs weaned
30
35
29
16
Pre-wean mortality, %
35.7
27.1
34.1
27.3
Summer = August 15, 2012–September 27, 2012 and July 30, 2013–September 10, 2013
Winter = February 8, 2013–March 22, 2013 and January 1, 2014–February 28, 2014
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