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Muscatine Island Research and Demonstration Farm
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111 North Street
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319-658-2353

Directions: From Highway 61/92, turn east at G38/North
Street. The farm is on the south side of the road.

Preparation of this report was coordinated with the assistance of Cody Schneider, superintendent
of Southeast Research and Demonstration Farm, Crawfordsville, IA, and Muscatine Island
Research and Demonstration Farm, Fruitland, [A. Questions or requests for additional
information should be directed to the contributing authors.

NOTE: This is a progress report and, therefore, is not necessarily conclusive. Further data may
result in conclusions somewhat different from those reported here.

Annual report, farm, and weather information is available at:
http://farms.ag.iastate.edu/farms

Progress reports also can be found at the ISU Library Digital Repository site

https://www.iastatedigitalpress.com/farmreports/collections/
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Farm and Weather Summary

Cody Schneider, Farm Superintendent

Farm Comments
Field Days and Tours. Over 1700 visitors
attended 23 different field days, events, and
tours hosted at the Southeast Research Farm
(SERF) and the Muscatine Island Research
Farm (MIRF).

SERF’s summer field day and agronomy
summer workshop were well attended on June
26. Topics included a farm update;
bioreactors, edge-of-field-practices, and whole
farm conservation best practices manual; and
soybeans and sulfur: on-farm trial tips for
success.

The fall field day was held September 5. The
day highlighted the new rootworm silage trial
and presented recently collected root data.
Other topics included harvest weather data
outlook and leveraging the ISU Mesonet
weather station network and nitrogen
management in retrospect to 2024 weather and
planning for 2025.

2024 was the sixth year of the annual High
School Ag Exploration field day, which was
held on October 2 and 3, with 235 students
from 20 different schools attending. The event
invites all high school students within
SEIARA’s 21 county association to participate
in a day of hands-on activities, learning about
different opportunities in agriculture, and
networking with other students, college
representatives, and local industry leaders.

Other events held at the farm included:
Woman Managing Swine, Planter University,
Sinclair Tech Training, Confinement Site
Applicator Training, Relay Cropping
Workshop, Crop Scout School, Drone
Workshop, Master Conservationist Class,
Leading Communities Program, NRCS,

IDALS, ISU Workshop, lowa City Garden
Club, Totally Tomato Night, and other
industry hosted meetings.

Developments. Extensive effort was put into
the planning and design of an improved
drainage system for the Washington County
portion of SERF, which previously lacked
adequate drainage tile. To enhance drainage,
reduce variability caused by poor drainage,
and align with current industry practices, the
decision was made to implement a phased
approach to pattern tiling nearly 200 acres of
the Washington County side of SERF. The
first phase, encompassing 80 acres in the
northwest portion of the farm, was plowed in
this spring with 50' spacing between laterals.
A large 15" main was installed to
accommodate this and future phases of the
project (See Tile Map 1).

On May 21, a windstorm hit the area taking
out the hoop shed cover and the south
overhead door, as well as the large maple tree
in the front yard. A new cover was installed in
August and the overhead door was replaced in
October.

Equipment. A John Deere 6125R tractor was
acquired from the Northwest Research Farm,
replacing the John Deere 6400 and Ford 8630,
which were sold at lowa State University’s
surplus auction. Equipped with RTK
guidance, the tractor has enhanced labor
efficiency by facilitating the accurate layout of
small-seeded grain and cover crop studies, as
well as, enabling faster movement between
SERF and MIRF. It has primarily been
utilized for spraying and sidedress
applications in the spring and summer.

New Projects. Bayer EPN Study, A.
Gassmann; Bioreactor for nitrate removal
(2024 Planning), M. Helmers; Corn fungicide
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timing strip trial, C. Schneider; Corn sulfur
strip trial, R. Roth; Corn-soybean strip
cropping, C. Schneier; High N rate effect on
corn, M. Castellano; ISA improved systems
cover crop trial, M. Licht; ISA soybean
population x seed treatment strip trial, M.
Licht; Rye planting date, variety, and
population with soybean intercropping effect
on rye yield, M. Licht; Silage corn rootworm
study, E. Hodgson; Soybean sulfur strip trial,
R. Roth; Soybean variety x population with
rye intercropping effect on soybean yield, M.
Licht; Wheat variety trial, C. Schneider;

The total number of projects was 45 and 19
for SERF and MIRF, respectively.

Crop Season Comments
An early warm up and dry conditions made
for a pleasant February and allowed for great
conditions for installing phase one of the
pattern tile project, which finished up March
4. Field work started April 11 with fertilizer
applications at MIRF and continued with
nitrogen applications at SERF.

Planting started April 12 with soybeans
planted into intercrop projects and limited
bulk soybeans. Significant soybean acres were
planted April 22. Corn planting officially
started April 23 and continued through April
30. Rain created a delay between the end of
April and May 10, resulting in planting not
concluding until May 20.

Wind and rain made for challenging post-
emerge herbicide applications. Several fields
ended up with considerable weed escapes.
Excess rain in the last week of June and
beginning of July, over 5.5 inches, caused
major ponding and drown out areas impacting
several studies. Mild temperatures in July and
August allowed good pollination, but did
create significant disease pressure from tar
spot. Disease severity on the ear leaf at RS
was found to be around 10 to 15 percent at

SERF and as high as 23 percent at MIRF
depending on hybrid and planting date.

A flash drought in September is thought to
have taken some of the top end off of the corn
and soybean yield.

Continued dry weather, along with above
normal temperatures through October, allowed
for an early start to harvest and a rapid crop
dry down. Harvest started September 16 with
corn and the first beans were fit September 24.
It didn’t take long before soybeans were under
9 percent moisture and much of the corn
moisture got below 15 percent with one field
harvested under 12 percent moisture. It was a
very pleasant harvest with one rain delay that
only stopped operations for less than 24 hours.

Bulk and none limiting yields at MIRF were
around 235 bu/ac corn and 70 bu/ac soybeans.
At SERF yields ranged from 250-280 bu/ac on
well drained fields and 75 bu/ac soybeans.

Harvest was completed October 29, fall tillage
November 13 and still have limited amount of
dry fertilizer to apply in the spring.

Weather Comments
Winter 2023-24. The moisture was below field
capacity. Other than a two-week artic blast
and blizzard in beginning of January,
temperatures were above normal, and snow
quickly melted away. Limited frost depth.

Spring 2024. Warm and dry start.

Summer 2024. Excess rainfall in June and
July. Mild temperatures at the start.

Fall 2024. Flash drought in September above
normal temperatures in September and
October. This led to a soil moisture deficit
going into winter.
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Table 1. Monthly rainfall and average temperatures during the growing season

Rainfall, inches

Temperature °F

Departure Departure

from Days of from Days
Month SERF normal Rain SERF normal 90°F+
March 2.43 0.24 5 45 5.27 0
April 6.97 3.62 8 53.8 2.37 0
May 3.78 -1.12 10 66.3 3.34 2
June 8.47 3.64 9 74.3 2.17 9
July 6.68 3.06 9 73.9 -0.97 3
August 4.36 0.31 7 72.9 -0.19 8
September 0.23 -3.08 1 68.2 2.18 6
October 2.56 -0.17 3 58.3 4.77 1
Total 35.48 6.51 52 29
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2024 Southeast Research Farm Projects

Project

Automated weather station

Bayer EPN Study

Bioreactor for nitrate removal

Cardinal corn fungicide trial

Corn Disease Working Group (CDWG)
fungicide trial

Corn fungicide timing strip trial

Corn hybrid x population demo

Crown rot of corn fungicide trial

Corn sulfur strip trial

Corn-soybean strip cropping

Enlist herbicide trial

Entomopathogenic nematodes and winter cover
crops effect on corn rootworm larva
Forecast and assessment of cropping systems
High intensity phenotyping

High N rate effect on corn

ICA corn performance testing

ICA soybean performance testing

Iowa moth trapping network

ISA improved systems cover crop trial

ISA soybean population x seed treatment strip
trial

ISU Singh soybean breeding program
Long-term nitrogen x crop rotation study
Milkweed demonstration

Miscanthus repeated planting year study
Mung bean breeding program

National prediction tool monitoring initiative
Native prairie grass demonstration

Nitrogen rate x crop rotation x drainage

Nut tree demonstration

Orchard demonstration

Organic cropping system - corn variety trial
Physoderma node rot fungicide trial
Pollinator habitat

Raspberry variety demo

Rye planting date, variety, and population with
soybean intercropping effect on rye yield
Silage corn rootworm study

Sorghum breeding program

Soybean planting date x maturity

Project Leader

D. Herzmann
A. Gassmann
M. Helmers

A. Robertson
A. Robertson

C. Schneider
SERF

A. Robertson
R. Roth

C. Schneider
S. Jungman
A. Gassmann

S. Archontoulis
L. Coftfey

M. Castellano
R. Budnik

R. Budnik

E. Hodgson

M. Licht

M. Licht

A. Singh

S. Archontoulis
SERF

M. McDaniel
A. Singh

A. Robertson
SERF

M. Castellano

Iowa Nut Growers Association

P. O’Malley
K. Delate

A. Robertson
R. Hellmich
C. Hesseltine
M. Licht

E. Hodgson
M. Salas
SERF
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Soybean sulfur strip trial
Soybean variety x population with rye
intercropping effect on soybean yield

Science-based Trials of Rowcrops Integrated

with Prairie Strips (STRIPS)
Statewide soybean fungicide trial
Subsurface drainage study
Switchgrass biomass production
USDA corn breeder program

Wetland demonstration for nitrate removal

Wheat-soybean intercropping trial
Wheat variety trial

R. Roth
M. Licht

M. Helmers

D. Mueller
M. Helmers
SERF

J. Edwards
M. Helmers
C. Schneider
C. Schneider

2024 Muscatine Island Research Farm Projects

Project

Automated weather station

Corn fungicide trial

Corn hybrid x fungicide timing trial
Corn seed treatment trial
Evaluation of SCN-resistant soybean varieties
Demo garden

Milkweed demonstration

Mung bean breeding program
Prairie establishment in sandy soils
Preserving a remnant prairie
Soybean drought study

SDS trials

SCN trials

Soybean seed treatment trials

Tar spot study

Project Leader

. Herzmann
. Mueller

. Robertson
. Mueller

. Tylka

. Marcus
Hellmich
. Singh

. Marcus

. Janke

. Singh

. Mueller

. Mueller

. Mueller

. Mueller

SO0 U0O0Opprp»rRP>Q0»00
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Examining the Impact of Corn Rootworm on Silage Corn

RFR-A2423

Erin Hodgson, professor
Ashley Dean, extension specialist
Department of Plant Pathology, Entomology
and Microbiology

Introduction
Western corn rootworm (Diabrotica virgifera
virgifera; WCR) and northern corn rootworm
(Diabrotica barberi; NCR) larvae are the most
significant insect pests of corn across the
Midwest region. In areas that must feed
livestock, especially dairy cattle, continuous
corn production is common and the incidence
of corn rootworm larvae affecting yield is
high. Additionally, corn severely impacted by
weather events (hail, drought, etc.) is
commonly harvested for silage as a rescue
practice. The economic injury level and yield
losses associated with root injury are well
understood for grain corn. However, these
relationships have not been investigated for
silage corn production since the early 1990s.
Since then, the evaluation criteria for corn
rootworm larval injury have changed, corn
hybrids with Bt proteins for corn rootworm
management have become available, and corn
rootworm populations have become resistant
to these hybrids. Plus, market conditions and
production costs have changed significantly.
This research aims to understand the impact of
corn rootworm on silage quality and quantity
metrics and determine the economic injury
level for silage corn.

Materials and Methods
The Southeast Research and Demonstration
Farm (SERF) was one of two locations where
this research was conducted in 2024. At SERF,
four corn hybrids were planted in four-row

strips and replicated four times (16 total
plots). The four corn hybrids were Wyffels
brand (Table 1) and varied by primary use
(grain or dual-purpose) and presence of Bt
traits for corn rootworm.

The field was visited twice during the summer
to evaluate root injury and collect silage
quality samples. On August 8, 20 whole plants
were extracted from each treatment to assess
root injury using the Iowa State University 0-3
Node Injury Scale (NIS). Roots were soaked
overnight, thoroughly cleaned, and evaluated
by trained individuals. On September 10, 20
plants were cut from each treatment,
approximately six inches above the soil line to
simulate silage harvest, removed from the
field, weighed, and then chopped using a
woodchipper. Silage quality samples were
collected in gallon Ziploc bags and sent to
Dairyland Labs for analysis using the NIR
NASEM-Complete package.

Data were first analyzed using analysis of
variance (ANOVA) in SAS 9.4 to test for
differences in NIS score, weight, and all silage
quality metrics across locations and hybrids.
Then, a linear regression analysis was used to
test for linear correlations between NIS score
and any silage quality metric. Further analyses
will be conducted to assess non-linear
relationships. Results presented are from the
SERF location only, unless otherwise stated.

Results and Discussion
Corn rootworm larval injury assessed on the
ISU 0-3 Node Injury Scale was highly
variable across treatments (0.02 — 2.85 NIS;
Table 1, Figure 1). Node injury scores were
significantly higher in the non-Bt hybrids than
the Bt hybrids (P = 0.0002). Root protection
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was not significantly different for the two
types of corn hybrids (grain vs. silage).

When looking at the silage quality test results,
moisture and lignin content of the silage
hybrids were significantly higher than grain
hybrids (P = 0.0006 and 0.0465, respectively),
and NDFD30 was significantly lower in the
silage hybrids (P = 0.0024).

When the regression analysis was run with
both locations together, the only silage quality
metric that showed a linear relationship with
larval root injury was soluble protein content
(as a percent of crude protein; P = 0.0065, R?
=0.2912). However, this relationship was
driven largely by results from the Kirkwood
location, but results from SERF suggest that
root injury may explain some of the variation

in soluble protein content (P = 0.0983, R? =
0.1831; Figure 2).

This research will be continued at the ISU
SERF in 2025, and further work will focus on
understanding how corn rootworm impacts on
silage quality might affect feed rations,
especially for dairy cattle.

Acknowledgments
This research was funded by Corteva
Agriscience. Thank you to the research farm
staff for planting and maintaining the field,
and the research scientists (Greg VanNostrand
and Ben Brenizer) and students (Eliott Smith,
Devin Radosevich, Abigail Kropf, Jake Sturtz,
Chase Senneff, Solena Blackburn, and Sarah
Orr) that helped collect data.

Table 1. Mean Node Injury Scores (NIS), moisture content (%), lignin content (% NDFom), and NDFD30 (%

NDFom) for the four corn hybrids.

Hybrid Type | Bt NIS + SEM g’g’ﬁt“re * Lignin = SEM 1;35[])3 0+
Wyftels 3576 | Grain None | 1.08 £0.21b 38.13 £2.08¢ 10.28 = 1.00a 42.33+0.91ab
Wyftels 3579 | Grain Yes 0.08 +0.02a 39.87 £ 1.66bc 10.72 + 1.08a 4485+ 1.27a
Wyffels 7876 | Silage | None | 0.79£0.11b 49.61 = 1.16a 11.76 £ 1.05a 37.25+1.21b
Wyffels 7878 | Silage | Yes 0.18 +0.07a 46.04 = 0.69ab 11.89 £ 1.01a 36.90 + 2.06b

Mean separation letters show differences between hybrids within a column. Least significant differences were
determined with the LSMEANS statement in SAS 9.4 using type*bt as the variable and P < 0.05 for significance.

10




lowa State University, Southeast Research and Muscatine Island Research Farm ISRF24-34, 20

Non-Bt Grain“
Bt Grain+—<

Non-Bt Silage -

;

2 3
Node Injury Score (NIS)

Figure 1. Larval root injury ratings (Node Injury Score) for the four corn hybrids at SERF. This shows the
range, median, and quartiles of the raw data (20 plants per treatment).
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regression equation and goodness of fit test.
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RFR-A2402

Alexa Marcus, agricultural specialist

Objective
Grow different varieties of flowers and
vegetables. All grown to demonstrate growth
habits, disease and insect control, and
produce/flower productivity. 2023 focused
on the varieties of tomatoes including
cherry, slicers, paste, beef, and heirloom. A
total of twenty varieties of tomatoes were
planted.

Crops Grown

Events

The farm hosted the Garden Club from lowa

City on July 24", With a group of twelve,
they had a short meeting in the shop
followed by a tour of the greenhouse and
demonstration gardens.

In August, Totally Tomato Night was an

event open to the public to learn more about

tomatoes, and taste test the varieties being
grown in the demonstration garden. With a

guest speaker, Vera Stokes, who spoke about

the proper way of preserving tomatoes.

There were about 35 total guests that arrived

throughout the evening.

Vegetables Flowers
Cantaloupe Ageratum
Cucamelon Aster
Cucumbers Celosia
Herbs Dahlia
Loofah Dianthus
Onions Gomphrena
Pepper (Hot and Sweet) Greenery
Squash Lisianthus
Tomatoes Snapdragon
Watermelon Strawflower
Zucchini Zinnia

12
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Tomato Varieties Grown

Variety Type Comments
Tiren Paste

San Marzena II Paste

Roma Paste Top Paste Choice
Brandywine Black Heirloom

Tigerella Slicer Enjoyed the look and taste
Cherokee Purple Heirloom

Hill Billy Slicer

Better Boy Slicer

Bodacious Beefsteak

Great White Beefsteak

Mushroom Basket Beefsteak Biggest Variety
Early Girl Slicer

Chadwick Cherry

Honey Delight Cherry

Honeycomb Cherry

Atomic Grape Cherry Muli-colored grape variety
Sweet 100 Cherry

Jelly Bean Cherry

Celebrity Slicer

Striped German Slicer Fan Favorite

= B o ik N

Figure 1. Totally Tomato Night tasting table Figure 2. Demonstration Plot 2024 Celosia

13
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2024 MIRF Fungicide Timing

RFR-A2424

Cody Schneider, farm superintendent, lowa State University Research Farms
Alison Robertson, professor, Department of Plant Pathology, Entomology and Microbiology

Objective

Determine the effects of fungicide application timing on disease control and yield.
Materials and Methods

Fruitland 2024

Soil type Toolesboro sandy loam, Irrigated

Previous crop Soybean

Cultivar Wyffels W7876 and W6886

Planting date April 23, 2024

Row spacing 30 in.

Seeding rate 36,000 sds/ac

Tillage Soil finished April 15, 2024

Fertilizer 21-0-120-128 applied March 3, 2024

Nitrogen 100-0-0 applied April 11, 2024 and 120-0-0 applied June 13, 2024
Harvest date September 30, 2024

Experimental design

Randomized complete block design

Replications

6

Treatments

Cultivar by fungicide application timing; fungicide used: Veltyma at
7oz/ac; R1 treatments applied July 11, 2024, 2 weeks after R1 treatments
applied July 25, 2024, and 5 weeks after R1 treatments applied August 1,
2024.

Effect of fungicide timing on tar spot severity on the ear leaf at R5
at the ISU Muscatine Research Farm, 2024

Untreated

Product: Veltyma7 oz/acre

Bars with the same letter are not statistically different (P<0.05) using Tukey’s HSD test

Results

Effect of fungicide timing on tar spot severity in the upper canopy at R5
at the ISU Muscatine Research Farm, 2024
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R1(R2/3) after R1 R1(R5) R1(R2/3)+5 R1(R2/3) after R1 R1(R5) R1(R2/3) +5
(R2/3) weeks after (R2/3) weeks after

VT/R1(R5) Product: Veltyma7 oz/acre VT/R1(R5)

Bars with the same letter are not statistically different (P<0.05) using Tukey’s HSD test

Figure 1. Percent disease severity on the ear leaf and the upper canopy at corn growth stage RS.
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270

Effect of fungicide timing on corn yield
at the ISU Muscatine Research Farm, 2024

a

260 ab ab ab
250 bc
240 C
230
220

Untreated R1 2 weeks after R1+ 2 weeks 5 weeks after 2 weeks after

R1(R2/3) after R1 R1(R5) R1(R2/3) +5
(R2/3) weeks after

Product: Veltyma7 oz/acre Wfﬂl '{RE']'

Bars with the same letter are not statistically different (P<0.05) using Tukey’s HSD test

Figure 2. Yield in bu/ac by treatment.

Key Takeaways

Tar spot severity on the ear leaf was lowest following a double application of fungicide at R1 +
two weeks after R1. A single application at R1 also reduced tar spot on the ear leaf effectively,
and was better than a single application made two weeks after R1. An application made 5 weeks
after R1, did not reduce disease on the ear leaf compared to the untreated check. A similar effect
on tar spot in the upper canopy was observed with all treatments. No significant differences in
yield were detected between either a single applications made at R1 or two weeks after R1. Thus,
in terms of ROI, a single application of Veltyma (70z/ac) between R1 and R2 (two weeks after
R1) was best for tar spot management.
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Wyffels Hybrids for funding this project.
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2024 Fungicide Application Timing Strip Trial on Corn at

the Southeast Research Farm

RFR-A2425

Cody Schneider, Superintendent, ISU Research Farms

Objective

Determine the effects of fungicide application timing on disease control and yield.

Materials and Methods

Crawfordsville 2024

Soil type Mahaska, Nira
Previous crop Soybean
Cultivar Pioneer P1185Q
Planting date April 24, 2024
Row spacing 30 in.

Seeding rate 36,000 sds/ac

Tillage Soil finished — April 23, 2024

Fertilizer 28-130-'40-10S —February 27, 2024

Nitrogen 165-0-0 — April 12, 2024

Fungicide Approach Prima at 7 oz per ac applied by drone with 3 gal per ac carrier
Harvest date September 18, 2024; Avg moisture 18.9 percent

Harvested plot size 30 ft x 460 ft

Experimental design Randomized complete block design

Replications 4

Treatments Fungicide application timing including: untreated control, V12, R1, and

R3 growth stage, single applications; V12 treatment applied June 27,
2024; R1 treatment applied July 13, 2024; and R3 treatment applied July
29, 2024.
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Results

Figure 1. Effects of fungicide timing on tar spot severity on the ear leaf (EL) and upper canopy
(UC) at R5 at the ISU Southeast Research Farm, 2024
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Bars with the same letter are not statistically different (P<0.05) using Tukey’s HSD test

Figure 2. Effect of fungicide timing on corn yield at the ISU Southeast Research Farm, 2024
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Figure 3. Examples of 5 percent (left photo), 10 percent (middle photo), and 15 percent (right photo) tar spot

severity, adopted from Crop Protection Network’s Disease Severity Tool.
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Key Takeaways

In 2024, tar spot disease severity was high. In the untreated control disease severity was 13.3 and
9.1 percent on the EL and UC, respectively. Tar spot severity on the EL was lowest with an R1
growth stage fungicide application (3.1 percent); however, there was no statistical difference
between the V12, R1, and R3 fungicide application timing on tar spot severity. An R1 fungicide
application provided better tar spot control in the UC (P<0.05), 1.6 percent, than either a V12 or
R3 growth stage application. An R1 application protected yield by 10.1 bu per acre compared to
the untreated control (P<0.25). In 2024, under high tar spot severity, an R1 fungicide application
best reduced tar spot severity on the EL and UC, and best protected yield.
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Gillam Ag Service for funding this project.
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2024 Sulfur Trial in Corn and Soybeans

RFR-A2436

Cody Schneider, superintendent, ISU Research Farms
Rebecca Vittetoe, extension field agronomist, Agriculture and Natural Resources
Richard Roth, assistant professor, Department of Agronomy

Objective

Determine the effects of sulfur fertilizer applications on plant sulfur concentrations and yield of

soybean and corn.

Materials and Methods

Crawfordsville 2024

Soil type

Nira, Mahaska

Previous crop

Corn

Cultivar
Planting date

Corn — Dekalb DKC115-33; Soybean — Merschman Seed’s McKinley 2132E
Corn — May 10, 2024; Soybean — May 19, 2024

Row spacing

30 in.

Seeding rate

Corn — 36,000 sds/ac; Soybean — 130,000 sds/ac

Tillage Chisel plow—November 29, 2023; Soil Finisher — May 6, 2024
Fertilizer 28-130-120 — April 10, 2024

Nitrogen Corn - 230-0-0 Injected May 30, 2024

Harvest date Corn - October 14, 2024; Soybean — October 8, 2024

Experimental design

Randomized complete block design

Replications 4
Treatments Both corn and soybeans had a nontreated control and + 25 Ibs of sulfur by
gypsum at 150 Ib. per acre applied May 20, 2024.
Results
Percent Sulfur
Control | + Sulfur
Corn 0.23 0.25
Soybean 0.31 0.31

Table 1. Average sulfur concentration of above ground plant tissue.

Yield (bu/ac)
Untreated  + Sulfur  P-value
Corn 218.7 2214 0.736
Soybean 77.2 76.1 0.181

Table 1. Yield in bu per acre.
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Key Takeaways

Whole plant tissue samples of above ground plant parts for both corn and soybeans for each
treatment were collected June 18, 2024. Crop growth stage was V3 and V6 for soybeans and
corn, respectively. Percent sulfur concentration in the above ground tissue of either corn or
soybeans was not statistically different with or without a sulfur applications. This could be due in
part to the late planting date and sulfur application. In year 1, a yield response was not observed
with the addition of sulfur fertilizer in either corn or soybeans. This too could be in part due to
the delayed planting and sulfur application. This is an ongoing trial and will continue to look at
single year applications, as well as, any residual effects from year to year.

Acknowledgements
Thank you to the Southeast Research Farm for coordinating this trial.
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Wheat-Soybean Intercropping

RFR-A2426

Cody Schneider, farm superintendent
Chad Hesseltine, agricultural specialist
Alexa Marcus, agricultural specialist

Objective

Determine the effects intercropping or double cropping has on yield of soft red winter wheat
(WW) and soybeans (SB) to potentially improve farmers’ profitability.

Materials and Methods
Site-Year 1, Crawfordsville 2023

Soil type

Nira, Mahaska

Previous crop

Corn

Cultivar WW - Merschman Seed’s Millie 8 and Bintee 12, SB — Merschman Seed’s
McKinley 2132E
Planting date WW — October 4, 2022, SB — April 13, 2023 (normal SB and intercrop SB

treatments); July 7, 2023 (double crop SB)

Row spacing

WW — drilled on 10 in., normal SB and intercrop SB on 30 in., double crop SB on
15 in.

Seeding rate

WW at 80 Ibs/ac, normal SB and intercrop SB at 130,000 sds/ac, double crop SB
at 180,000 sds/ac

Tillage No-till

Fertilizer 30-142-120—October 1, 2022,

Nitrogen 70-0-0 by urea to wheat at green up — April 6, 2023

Fungicide Miravis Ace 13.7 oz/ac at heading by drone - May 26, 2023

Harvest date WW-July 7, 2023, normal SB and intercrop SB — October 27, 2023, double

crop SB — November 16, 2023

Experimental design

Randomized complete block design

Replications

4

Treatments

Normal WW, intercrop WW/SB, double crop SB, normal SB

Site-Year 2, Crawfordsville 2024

Soil type

Mahaska, Kalona

Previous crop

Corn

Cultivar

WW - Merschman Seed’s Millie 8, SB — Merschman Seed’s Kennedy 1936E

Planting date

WW — October 10, 2023, normal SB and intercrop SB — April 12, 2024,
double crop SB - July 1, 2024

Row spacing

WW — drilled on 10 in., normal SB and intercrop SB on 30 in., double crop SB on
15in.

Seeding rate

WW at 80 Ibs/ac, normal SB and intercrop SB at 140,000 sds/ac, double crop SB
at 180,000 sds/ac

Tillage No-till

Fertilizer 55-142-120 — October 10, 2023

Nitrogen 50-0-0 by urea to wheat at green up — April 10, 2024
Fungicide Miravis Ace 13.7 oz/ac at heading by drone - May 15, 2024
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Harvest date WW — July 1, 2024, normal SB and intercrop SB — October 8, 2024, double
crop SB — October 29, 2024

Experimental design Randomized complete block design

Replications 4

Treatments Normal WW, intercrop WW/SB, intercrop WW/SB with blank row (every
third row of WW was blanked to leave 20 in. gap for intercrop SB to
receive more light), normal SB

]

Normal planted SB
Wheat intercrop SB

| Wheat double crop SB

Photo showing treatments and intercrop soybeans after wheat harvest.

Results

Table 1. Wheat and soybean grain yields by treatment in
bu/ac for 2023 and 2024.

Wheat Yield 2023 2024
Normal WW - Millie 8 93 a 1056 a
Normal WW - Bintee 12 864 b -
Intercrop Blank Row - 83 b
Intercrop 86.6 b 934 ab
P-value 0.11 0.01
Alpha value 0.1 0.05
Soybean Yield 2023 2024
Double Crop 238 ¢ 374 d
Double Crop 214 ¢ -
Intercrop Blank Row - 53.3 b
Intercrop 30,1 b 455 c
Normal Soybeans 744 a 917 a
P-value 0.01 0.01
Alpha value 0.05 0.2

Yields that are significantly different at the listed alpha value
within the same crop and year have different letters following the
yield value using Tukey's HSD test.
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There was no statistical difference between wheat yields of normal planted wheat and wheat-
soybean intercrop treatments. In 2024, when the blank row treatment was added, there was a
negative impact on wheat yields with every third row of the drill being plugged to leave a 20 in.
space for the soybeans. Soybean intercrop and double crop yields were challenged both years
compared to the normal planted soybean treatment. In 2023, normal soybeans out yielded the
intercrop and double crop by 44.3 and 50.6 bu/ac, respectively.

In 2024, leaving the blank row for the soybeans did increase soybean yields compared to straight
intercrop by 7.8 bu/ac, but were still out yielded by normal planted soybeans by 38.4 bu/ac.

Cash commodity prices we were able to receive in 2023 was $6/bu wheat and $13/bu soybeans.
In 2024, cash prices for both commodities dropped to $4.45/bu and $10/bu for wheat and
soybeans, respectively. In 2023, based on our production costs the intercropping system
produced $155 less net profit than normal soybean treatment. In 2024, the blank row intercrop
was better than the straight intercrop system, however, was still $136 less net profit than the
normal soybean treatment.

Key Takeaways

With high yielding beans and/or high soybean prices, the wheat-soybean intercrop was not able
to increase net profits due to decreased soybean yields and increased production cost of
additional seed, planting and harvesting operations, additional nitrogen, and fungicide applied to
the wheat. It is important to note the early planting date for the normal soybean treatment in this
trial.

In both the intercrop and double crop wheat there was good weed suppression and a herbicide
application was not needed. This could have potential as an alternative cropping system to
diversify weed management in fields that have high weed pressure.

Know your wheat market. In some areas it may be harder to find a market than others. This could
also be challenging with lower quantity production. Alternatively, if you have good wheat prices,

intercropping may become more favorable.

Both years the intercrop system had an earlier and/or more timely harvest than compared to
double crop soybeans.

Recommend running economic analysis based on your own productions cost and expected prices
using these intercrop and double crop yields.

Acknowledgements
Merschman Seeds for funding this project.
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2024 Wheat Variety Trial

RFR-A2427

Cody Schneider, superintendent, ISU Research Farms

Objective

Determine wheat yield potential and maturity differences among 4 wheat varieties.

Materials and Methods

Crawfordsville 2024

Soil type Mahaska

Previous crop Corn

Cultivar and maturity ~ |Merschman Seeds: Peyton 2 - hyper-early, Millie 8 - ultra-early, Bintee 12
— ultra-early, and Katie 15 — ultra-early

Planting date October 10, 2023

Row spacing 10 in.

Seeding rate 80 Ib. per acre

Tillage No-till

Fertilizer 55-142-120 — October 10, 2023

Nitrogen 50-0-0 by urea to wheat at green up — April 10, 2024

Fungicide Miravis Ace 13.7 oz/ac at heading by drone - May 15, 2024

Harvested plot size 15 ftx 160 ft

Harvest date July 1, 2024

Experimental design Randomized complete block design

Replications 4

Treatments Cultivar
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Results
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Figure 1. Wheat grain yields in bu per acre by variety.
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Figure 2. Harvest grain moisture by variety.
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Key Takeaways

In terms of grain yield, there was no statistical difference and only a small numerical difference
between Peyton 2, Millie 8, and Genie 12 (P>0.05). However, these three varieties out yielded
Katie 15 (P<0.05) by 10.7 to 16 bu per acre. In this trial, we were not able to see a difference in
harvest dates. However, the hyper-early variety Peyton 2 and ultra-early variety Katie 15 had
statistically lower harvest grain moisture at 9.8 and 9.9 percent, respectively, than Genie 12 and
Millie 8 at 10.2 and 10.5 percent, respectively.

Acknowledgements
Merschman Seeds for funding this project.
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Effect of Commercial Foliar Fungicides on Corn Diseases

RFR-A2411

Alison Robertson, professor
Rashelle Matthiesen, research scientist
Luckson Mbiva, graduate student

Methods
In 2024, the effect of commercial fungicides
on foliar diseases of corn were evaluated at
six lowa State University Research and
Demonstrations Farms: the Northwest
Research and Demonstration Farm (NWRF,
Sutherland), Northern Research and
Demonstration Farm (NRF,
Kanawha), Northeast Research and
Demonstration Farm (NERF, Nashua),
Central lowa Research and Demonstration
Farms, (AEA, Boone), Armstrong Memorial
Research and Demonstration Farm (AMREF,
Lewis), and Southeast Research and
Demonstration Farm (SERF,
Crawfordsville). All sites had a history of
soybean in 2023. Hybrid planted was at the
farm’s discretion. Plot size, planting,
fungicide application, and harvest dates, are
shown in Table 1. Depending on the
location, fungicides were applied with a
knapsack or ground rig sprayer.

Results
Disease severity in check plots. In lowa in
2024, leaf diseases of corn varied among
ISU research farm locations (Fig. 1 and 2).
At the Northwest Research Farm (NWRF),
Armstrong Memorial Research Farm
(AMREF) in southwest lowa, and the Ag
Engineering and Agronomy Farm (AEA) in
central Iowa, southern rust and tar spot were
observed. At R5.5, mean southern rust
severity on the ear leaf was 3.8% and 9.0%
while tar spot severity on the ear leaf was
5.3% and 2.4 %, at NWRF and AMRF,
respectively. At AEA, mean southern rust
severity at the plot level was 3.0 on a 1-4
scale where 1 = no disease and 4 = entire
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canopy affected with southern rust while
mean tar spot severity on the ear leaf of the
control at RS was 1.9%. At the Northern
Research Farm (NRF), southern rust was
prevalent with 5.0% severity on the ear leaf
at R5.5. Conversely, at the Southeast
Research Farm (SERF), tar spot was severe
with a mean of 14.9% on the ear leaf at
R5.5. Disease severity was very low at the
Northeast Research Farm (NERF)(tar spot
<1%; southern rust 2.3% on the ear leaf at
RS5.5).

Effect of fungicide on disease severity.
Differences in the effectiveness of
fungicides at reducing disease were
observed at AEA, AMRF, NRF, NWRF and
SERF. Only Aproach Prima, Miravis Neo,
and Veltyma, all applied at R1 significantly
reduced southern rust compared to the non-
sprayed check at all four locations where the
disease was observed (Fig.1). For tar spot,
Delaro Complete, Miravis Neo, and
Veltyma, all applied at R1 significantly
reduced tar spot compared to the non-
sprayed check at three of the four locations
where tar spot severity was >2% on the ear
leaf of the non-sprayed check at R5.

Effect of fungicide on yield. No differences
in yield were detected among treatments at
all locations (P > 0.1; Table 1). However, a
significant relationship disease suppression
and yield response was detected for tar spot
at AMRF and SERF, and for southern rust at
AMREF (P <0.1; data not shown). Greater
yield responses were associated with better
disease control.

Acknowledgements
Thanks to the farm managers at the ISU
research and demonstration farms for
planting, applying fungicides and harvesting
the trial at their respective locations. Partial
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funding for this trial was received from
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Syngenta.

Table 1 Hybrid, plot size, planting, fungicide application, and harvest dates at each location where foliar fungicides

were evaluated on corn in 2024.

AEA AMRF* NERF NRF NWRF SERF
Plot size 10’ x 35 10° x 50° 10°x 73’ 10° x 50° 20’ x 50° 10’ x 55°
Planting date 5/18 4/23 4/25 5/11 5/20 4/24
Fungicide application dates
- VI10-Vi4 7/15 7/8 6/10 7/11 7/19 Not done
- Rl 8/2 7/7 7/23 7/25 8/5 7/11
Harvest date 10/17 10/12 10/3 10/18 10/10 9/18

Table 2. Yield of corn treated with a foliar fungicide at six locations in Iowa in 2024. Unless noted, fungicides were
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applied at R1
Fungicide, rate per acre AEA AMRF? NERF NRF NWRF SERF
Adastrio, 8 oz 2294 2234 204.0 254.6 234.1 207.0
Aproach, prima 6.8 oz 223.5 221.7 204.1 241.5 231.0 214.1
Check 223.5 221.2 203.2 248.7 233.0 204.3
Delaro Complete, 8 0z 239.1 224.6 204.6 251.7 235.2 225.8
Miravis Neo, 13.7 oz 234.8 228.4 202.0 253.3 230.1 218.0
Regev, 8.5 0z 232.7 2214 204.5 244.4 234.9 199.2
Veltyma, 10 oz 225.5 229.9 203.4 245.5 240.4 2123
Veltyma, 10 0z @ V10-14 222.2 232.1 194.9 240.7 236.7 nd
Veltyma, 7 oz 228.2 227.3 208.6 250.6 239.3 212.6
Veltyma, 7 oz @ V10-14 225.7 232.1 201.4 249.0 232.8 nd®
Xylem Plus, 24 oz @ V10-V14 + R1 220.2 2234 201.8 251.9 236.4 nd
Xylem Plus, 32 oz at plant + 24 oz @
V10-V14 + R1 237.5 225.9 201.6 244.0 232.7 nd
Xyway, 15.2 oz at plant 223.6 222.9 203.5 250.0 231.6 nd
P 0.433 0.674 0.992 0.860 0.984 0.898

2 Applications were made at R3, unless noted. ®Not done
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Figure 1. Effect of fungicides on southern rust at four locations in Iowa in 2024. Unless noted, fungicides were
applied at R1 at all locations except AMRF where they were applied at R3.
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Evaluating the Effects of Entomopathogenic Nematodes and
Transgenic Traits for Management of Larval Corn
Rootworm in Southeastern lowa

RFR-A2437

Aaron Gassmann, professor
Ben Brenizer, research scientist 11
Department of Plant Pathology, Entomology,
and Microbiology
Iowa State University

Introduction
The purpose of this study was to evaluate the
effects of entomopathogenic nematodes
(EPNs) and transgenic traits for the
management of corn rootworm (CRW) larvae.
The CRW hybrid evaluated in this study was
VT4PRO™ which contains a pyramid of one
Bt rootworm trait (Cry3Bb1l) and an RNA
interference trait (DvSnf7). Additionally, a
non-rootworm traited hybrid (VT Double
Pro®) was included. The EPN treatment was
applied to half of the field, with VT4PRO™
and VT Double Pro® then evaluated in both
the EPN-treated and untreated areas.

Materials and Methods

Study location. The study was conducted at
the Iowa State University, Southeast Research
and Demonstration Farm (SERF). The field
site has been planted in corn for 20 plus years.
In 2022, half of the field was treated with EPN
Steinernema feltiae and the other half of the
field remained untreated with EPN’s.

Field plot design. This study was split-field
design with four replications of the corn-
hybrid treatment (VT Double Pro® vs
VT4PRO™) in both the EPN treated and
untreated halves of the field. Individual plots
were four rows wide and 60 ft. long, with
plots trimmed to 50 ft. in length after planting.

Planting. This study was planted on May 12,
2024, using an eight-row custom built
precision planter with John Deere row units
set at 30-inch row spacing. The planter used
Ag Leader® SureDrive® electric drives and
SureForce® hydraulic down force with
Precision Planting® vSet® classic vacuum
meters. The study planted at a depth of 2 in.,
with a spacing of 6 in. between seeds (36,000
seeds per acre).

EPN application. EPNs were applied to half
of the field on June 21, 2022. EPNs were
applied to the soil with Teejet® TP0015-SS
streaming spray nozzles at a rate of 50
gallons/acre, with all screens and filters
removed from the sprayer. The application
rate was 37.8 million infective juvenile
nematodes/acre. EPNs were applied late in the
day to increase EPN establishment.

Root injury. After the majority of CRW larvae
had finished feeding, roots were dug to assess
feeding injury on July 18, 2024. Roots were
washed with a hose to remove soil and then
were evaluated for rootworm feeding injury
following the lowa State University 0 to 3
Node Injury Scale (Table 1).

Node Injury Scale (0-3)

0.00 - No feeding injury (lowest rating that
can be given).

1.00 - One node (circle of roots), or the
equivalent of an entire node, pruned to
within 1.5 in. of the stalk or soil line

2.00 - Two nodes pruned

3.00 - Three or more nodes pruned. (Highest
rating that can be given)
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Injury in between complete nodes pruned was
noted as the proportion of the node injured
(e.g., 1.50 = one and a half nodes pruned and
0.25 = one quarter of one node pruned).

Product consistency. Product consistency was
calculated as the percentage of times a
treatment limited feeding injury to 0.25 nodes
or less (greater injury may result in economic
yield loss, especially when plants are moisture
stressed).

Stand and lodging counts. Early and late
season stand counts were measured using a 2-
inch PVC pipe cut to the length of 17.4 ft
(1/1,000 of an acre for 30-inch row spacing),
with the pipe placed between two rows of corn
and the number of plants in both rows then
counted. Early season and late season stand
counts were averaged to provide a single value
for stand counts (Table 2). Lodging counts
were taken alongside late season stand counts,
with a plant scored as lodged if it was leaning
more than 30 degrees from vertical (Table 3).

Yields. This study was machine harvested on
October 17, 2024 with a modified John Deere
9410 plot combine owned by Iowa State
University. Weight (pounds) and percent
moisture were recorded using a Harvest
Master grain weight and moisture system.
These measurements were converted to
bushels/acre of No. 2 shelled corn (56 Ibs. per
bushel at 15.5% moisture) in Microsoft Excel
(Table 3).

Data analysis. Data were analyzed with
analysis of variance (ANOVA) in SAS
Enterprise Guide 7.1. Treatment means were
compared using LSMEAN procedure with an
experimentwise error rate of P < 0.05, based
on a Bonferroni correction.

Results and Discussion
Root injury was moderate at this location with
the untreated check (VT Double Pro® in the
non-EPN treated half of the field) suffering just
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under one node of feeding injury. The presence
of EPNs reduced feeding injury to VT Double
Pro® by a third of a node, but this was not
significantly different from the untreated check
(Table 1). Rootworm-traited corn (VT4PRO™)
had significantly lower feeding injury than the
untreated check (VT Double Pro®) but the
presence of EPNs did not reduce the level of
feeding injury observed for VT4PRO"™ (Table

1).

Product consistency was lowest for the
untreated check and highest for VT4PRO™
(Table 1). While the presence of EPNs
increased product consistency on non-
rootworm-traited corn (VT Double Pro®), no
effect was observed for VT4PRO™ (Table 1).
Stand counts were similar among treatments
and there was only minimal lodging of plants
(Tables 2 and 3).

While differences in yield were
observed, they appeared unrelated to root
injury. In this study, the VT Double Pro®
hybrid appeared to have higher yield than the
VT4PRO™ hybrid and no significant effect of
EPNs on yield was observed (Table 4).
Research on EPNs will continue in 2025 to
better assess whether this additional
management option may be beneficial to
farmers in lowa.
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Annual reports for the lowa Evaluation of
Insecticides and Plant-Incorporated
Protectants are available online through the
Department Plant Pathology, Entomology and
Microbiology at Iowa State University:
http://www.ent.iastate.edu/dept/faculty/gassm
ann/rootworm
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Table 1. Average Root Injury and Product Consistency. SERF, Washington County.”

Treatment® Node- Product
Injury®®®  Consistency®f
Treatment 2: No EPN; VT4PRO™ 0.112 85.02
Treatment 4: EPN; VT4PRO™ 0.142 85.0%
Treatment 3: EPN; VT Double Pro® 0.60% 35.0%
Treatment 1: No EPN; VT Double Pro® 0.99° 5.0°

2Planted May 12, 2024; evaluated July 19, 2024

b Maturity = VT4PRO™ 114 day; VT Double Pro® 111 day

¢Means based on 20 observations (5 roots/2 rows x 4 replications)

4Towa State Node-Injury scale (0-3). Number of full or partial nodes completely eaten

¢Product consistency = Percentage of times nodal injury was 0.25 (: node eaten) or less

f Significant difference between the treatment means for both Node-Injury and Product Consistency (ANOVA, P <.05)

Table 2. Average Stand Count. SERF, Washington County.”

Treatment® Stand Counts®!
Treatment 3: EPN; VT Double Pro® 353
Treatment 1: No EPN; VT Double Pro® 34.7
Treatment 2: No EPN; VT4PRO™ 34.6
Treatment 4: EPN; VT4PRO™ 34.5

2 Planted May 12, 2024; evaluated June 17 and September 20, 2024
b Maturity = VT4PRO™ 114 day; VT Double Pro® 111 day

¢Data presented as plants per 1/1,000 of an acre

4 No Significant differences between means (ANOVA, P > .05)

Table 3. Average Percent Lodging SERF, Washington County.?

Treatment® Percent Lodged*!
Treatment 2: No EPN; VT4PRO™ 0.37
Treatment 1: No EPN; VT Double Pro® 2.72
Treatment 4: EPN; VT4PRO™ 4.86
Treatment 3: EPN; VT Double Pro® 5.92

2Planted May 12, 2024; evaluated September 20, 2024

b Maturity = VT4PRO™ 114 day; VT Double Pro® 111 day

¢Data presented as percentage of plants from the September 20, 2024 stand count that were lodged
4 No Significant differences between means (ANOVA, P > 0.05)

Table 4. Average Yield. SERF, Washington County.?

Treatment® Bushels/Acre®"
Treatment 3: EPN; VT Double Pro® 236.4%
Treatment 1: No EPN; VT Double Pro® 233.3%
Treatment 2: No EPN; VT4PRO™ 219.2b¢
Treatment 4: EPN; VT4PRO™ 204 .3¢

2 Planted May 12, 2024; harvested October 17, 2024

b Maturity = VT4PRO™ 114 day; VT Double Pro® 111 day

¢Means based on 4 observations (2-row treatment x 50 row-feet/treatment x 4 replications)
4 Significant differences between means (ANOVA, P <.05)

¢ Yields converted to 15.5% Moisture
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Evaluation of Organic Corn Varieties
Southeast Research Farm, 2024

RFR-2438

Kathleen Delate, professor
Josiah Pollock, program specialist
Karenna Petersen, research associate
Sam Seddon, research assistant
Departments of Horticulture and Agronomy
Myron Rees, ag specialist
Cody Schneider, farm superintendent

Materials and Methods
According to the USDA National Organic
Program, certified organic farmers must
source organic seed (seed from organically
raised crops). The organic seed industry is
currently growing in lowa and the Midwest,
and with this growth, organic growers are
looking for University-based
recommendations on organic varieties to use
in Iowa. The Organic Agricultural Program
at Jowa State University has been using
organic seed at the Southeast Research Farm
for twenty-six years with excellent results.

There were four corn varieties selected for
the 2024 organic variety trial. These
included the following varieties: Prairie
Hybrids 5141, Prairie Hybrids 3051 (Prairie
Hybrids, Deer Grove, IL), Blue River 18-06,
Blue River 85-09 (Albert Lea Seed, Albert
Lea, MN). Plots measuring 20 x 480 ft. were
laid out in a randomized complete block
design with four replications of each variety.
Fertility for the corn included red clover,
which was drilled into the preceding wheat
crop on April 3, 2023 at roughly 15 lbs/acre.
On November 13, 2023, turkey manure was
applied at a rate of 5 tons/acre.
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On May 10, 2024, the red clover was
plowed. On May 20, the site was tilled with
a soil finisher and the corn was planted at a
seeding rate of 38,000 seeds/acre. Plots were
rotary hoed May 29 and June 3. Plots were
cultivated June 6 and June 11.

Corn plant populations were determined on
June 12, and weeds were counted within
square meter quadrats at three randomly
selected areas within a plot. Stalk nitrate
samples were taken on September 23 and
analyzed at Midwest Labs in Omaha, NE.

Corn was harvested by combine on October
21, 2024. Grain quality analysis was
conducted at the ISU Grain Quality Lab
(Ames, 1A).

Results and Discussion
Average seasonal precipitation and
temperature in 2022, 2023, and 2024, as
well as the 30-year monthly and seasonal
averages at the Southeast Research Farm,
are presented in Table 1. The highest total
precipitation, from 2022-2024, occurred in
April 2024 at 6.63 inches. In 2022, the total
seasonal precipitation was 19.68 inches, the
lowest of the three years. Total precipitation
in 2024 was 31.74 inches, higher than 2022
and 2023, but similar to the 30-year average
of 33.34 inches. The average temperature in
2024 was 55.6 °F, which was 2°F greater
than the 30-year average of 53.42°F.

Corn plant populations averaged 31,978
plants/acre among all hybrid corn varieties,
with no difference between varieties. Weed
populations were equivalent across varieties.
Broadleaf weeds averaged 2.25 weeds/m?
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across all varieties, while grass weeds
averaged 0 weeds/m? on June 12, 2024
(Table 2).

Organic hybrid corn yields were excellent in
2024. Varieties BR 18-06, PH 3051, and PH
5141 at 187 bu/acre, 184 bu/acre, and 177
bu/acre, resepectively, were significantly
greater than BR 85-09 at 170 bu/acre (Table
3).

Stalk nitrate levels were numerically higher
in PH 5141 at 89 ppm, but all varieties were
statistically equivalent (Table 3).

Grain quality analysis showed similar results
across all varieties. Average moisture
content across varieties was 12%. Average
protein content was 6.5% and average oil
was 3.58%. Average starch content was
62%, average density was 1.25 g/cc, and
average ethanol yield was 2.84 gal/bu (Table
4).

These results show great promise for organic
hybrid seed, which is gaining in popularity
for organic production in lowa. New organic
corn hybrids are currently under
development in a USDA-OREI organic corn
breeding project at ISU and will be tested at
the Southeast Research Farm in the future.
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Table 1. Precipitation and temperature averages, Southeast Research Farm, Crawfordsville, 1A, 2022, 2023,
and 2024.

Monthly precipitation (inches) Average air temperature (°F)
Month 2022 2023 2024 aiggge 2022 2023 2024 aigr_z;e
January 0.79 2.07 3.45 1.46 14 28 21 21.64
February 0.39 3.67 0.15 1.59 23 29 38 25.71
March 2.58 2.31 2.74 2.30 38 34 43 38.24
April 2.60 0.96 6.63 3.65 44 49 51 50.13
May 2.37 2.06 5.24 5.36 63 61 64 61.43
June 2.53 1.47 3.67 5.04 72 70 73 71.41
July 1.37 2.00 4.59 3.70 75 74 72 74.61
August 3.36 2.95 2.24 3.90 74 73 72 72.65
September 2.77 1.12 0.24 3.14 66 68 66 65.45
October 0.92 2.99 2.79 3.20 50 55 56 52.93
Total seasonal
precipitationand | g 6e | 5160 | 3174 | 3334 | 519 | 54 556 | 5342
seasonal average
air temperature

Table 2. Corn and weed plant populations at Southeast Research Farm in Crawfordsville, 1A, 6-12-24.

Variety Corn Broadleaf Grass
population weeds/m? weeds/m?
(plants/acre)

PH 5141 32,080a¥ 2.00a 0

BR 18-06 33,080a 1.83a 0

PH 3051 31,750a 2.50a 0

BR 85-09 31,000a 2.67a 0

P-value 0.3757 0.7020 -

YMeans followed by the same letter down the column are not significantly different at P < 0.05 or not significant
(NS) (Fisher’s Protected LSD Test).
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Table 3. Corn yields and corn stalk nitrate at Southeast Research Farm in Crawfordsville, IA.

Variety Yield Stalk Nitrate
(bu/ac) (ppm)

BR 18-06 187.31a 30

PH 3051 184.04a 40

PH 5141 177.37ab &9

BR 85-09 169.76b 36

P-value 0.0022 -

YMeans followed by the same letter down the column are not significantly different at P < 0.05 or not significant
(NS) (Fisher’s Protected LSD Test).

Table 4. Corn grain analysis averages at Southeast Research Farm in Crawfordsville, IA.

Variety Density Ethanol Yield
Moisture (%) | Protein (%) Oil (%) Starch (%) (g/ce) (gal/bu)

PH 5141 12.85 6.05 3.60 62.45 1.24 2.86

BR 1806 11.80 5.95 3.70 62.35 1.23 2.86

PH 3051 11.95 6.70 3.50 62.15 1.23 2.82

BR 8509 12.60 7.45 3.50 61.50 1.29 2.79

36



lowa State University, Southeast Research and Muscatine Island Research Farm

ISRF24-34, 20

Statewide Evaluation of Foliar Fungicides on Soybeans in
2024 in Iowa

RFR-A2403

Nabin K. Dangal
Edgar Nieto
Stith Wiggs

Jose Gonzalez-Acuna

Daren S. Mueller

In 2024, commercial foliar fungicides were
evaluated across seven lowa State
University research and demonstration farms
to determine their effect on disease control
and yield response on soybeans. The
locations included the Northwest Research
and Demonstration Farm (Sutherland),
Northern Research and Demonstration Farm
(Kanawha), Northeast Research and
Demonstration Farm (Nashua), South
Woodruff Farm (Central lowa Research and
Demonstration Farms, Ames), Armstrong
Memorial Research and Demonstration
Farm (Lewis), McNay Memorial Research
and Demonstration Farm (Chariton), and
Southeast Research and Demonstration
Farm (Crawfordsville).

A total of 18 fungicides containing single or
multiple active ingredients were evaluated at
each location, along with a non-treated
control (NTC). Fungicide treatments were
laid out in a randomized complete block
design with four replications. Plot size
ranged from 24 to 35 feet long and 10 feet
wide (4 rows at 30-inch inter-row spacing).
The cultivar was NK28P6XF (Syngenta)
and corn was planted in the previous year in
all the locations except Nashua where the
previous crop was oats. Planting dates

37

across the locations and other field activity
details are provided in Table 1. All
fungicides were applied using a self-
propelled research sprayer at recommended
rates at the beginning of pod (R3 growth
stage) with nonionic surfactant (Induce at
0.3% v/v) and at a volume of 20 gallons per
acre (Table 2). Foliar diseases were assessed
between the R5 (beginning seed) and R6
growth stage (full seed). Septoria brown
spot (caused by Septoria glycines) was
assessed by measuring the height of the
highest infected leaf in the canopy, and the
disease severity was estimated as the
percentage of leaf area covered by the
disease on the highest infected leaves which
was converted to Septoria brown spot
severity index (BSX). A total of two
assessments, one in each center row, were
collected and averaged per plot. Severity
(%) of frogeye leaf spot (caused by
Cercospora sojina) was assessed in ten
randomly selected leaflets from the upper
canopy of each plot. No other disease
symptoms were observed. The two central
rows of each plot were harvested at crop
maturity with a 2009 Almaco SPC20
research plot combine and the total seed
weight per plot and moisture content were
measured. Seed weight was adjusted to 13
percent moisture, and yield was calculated
in bushels per acre.

Results summary

In 2024, the precipitation pattern during the
season was different across the locations.


https://www.farms.ag.iastate.edu/content/northwest-research-and-demonstration-farm
https://www.farms.ag.iastate.edu/content/northwest-research-and-demonstration-farm
https://www.farms.ag.iastate.edu/content/northern-research-and-demonstration-farm
https://www.farms.ag.iastate.edu/content/northeast-research-and-demonstration-farm
https://www.farms.ag.iastate.edu/content/northeast-research-and-demonstration-farm
https://farms.cals.iastate.edu/project/central-iowa-research-and-demonstration-farms
https://farms.cals.iastate.edu/project/central-iowa-research-and-demonstration-farms
https://www.farms.ag.iastate.edu/content/armstrong-memorial-research-and-demonstration-farm
https://www.farms.ag.iastate.edu/content/armstrong-memorial-research-and-demonstration-farm
https://www.farms.ag.iastate.edu/content/armstrong-memorial-research-and-demonstration-farm
https://www.farms.ag.iastate.edu/content/mcnay-memorial-research-and-demonstration-farm
https://www.farms.ag.iastate.edu/content/mcnay-memorial-research-and-demonstration-farm
https://www.farms.ag.iastate.edu/content/southeast-research-and-demonstration-farm
https://www.farms.ag.iastate.edu/content/southeast-research-and-demonstration-farm
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Nashua received the most cumulative
precipitation between May and September
(24.6 inches) among the seven locations.
Ames, Sutherland and Armstrong also
received at least 20 inches of precipitation
whereas McNay received the least amount
of precipitation (14.7 inches) (Figure 1).
Precipitation was very low during August
and September, which might have affected
the development of diseases.

Septoria brown spot (SBS) was the only
disease observed in all locations but at very
low levels (< 3 BSX). FLS did not show up
throughout the growing season. The effect
of fungicide applications was not
statistically significant for BSX (P = 0.96).
Similarly, treatments did not show a
significant effect on overall yield (P = 0.31)
across the seven locations (Figure 2). In
2024, overall soybean yield was greater than
in 2023 and 2022 (Dangal et al. 2024, Nieto
et al. 2023).

Management recommendations
Applying foliar fungicides can enhance crop
yields, particularly under significant foliar
disease pressure. While some studies
indicate yield benefits even at low disease
levels or in the absence of disease, these
findings are inconsistent. Previous reports of
Qol fungicide-resistant strains of
Cercospora sojina and Septoria glycines
should push us towards more judicious use
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of fungicides. Moreover, an integrated
method of disease management that does not
rely only on fungicides should be
incorporated to manage crop diseases and
preserve the efficacy of existing fungicides.
Disease management practices such as crop
rotation, planting disease-resistant cultivars,
and applying fungicides with multiple
modes of action can help prevent fungicide
resistance development and minimize crop
loss.
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Table 1. Research farm location, seed rate, soybean cultivar, planting date, fungicide application date, disease
assessment date, and harvest date for seven soybean fungicide trials throughout Iowa in 2024

Ames Sutherland  Kanawha Nashua Armstrong McNay Crawfordsville
f::lyt :e:: NK28P6XF | NK28P6XF | NK28P6XF | NK28P6XF | NK28P6XF | NK28P6XF | NK28P6XF
Seed rate 140,000 140,000 140,000 140,000 140,000 140,000 140,000
Planting date | 5/19/2024 | 5/30/2024 | 5/15/2024 | 5/14/2024 | 5/10/2024 | 5/30/2024 5/13/2024
Fungicide 7312024 | 822024 | 73012024 | 7302024 | 7/29/2024 | 7/29/2024 8/6/2024
applications
Disease
assessment 9/9/2024 | 9/5/2024 9/42024 | 9/4/2024 9/3/2024 9/3/24 9/1/2024
date
Harvest date | 10/9/2024 | 10/8/2024 | 10/4/2024 | 10/1/2024 | 10/7/2024 | 10/7/2024 10/3/2024

Table 2. Fungicide products, FRAC group, manufacturer and their application rate for the 2024 soybean statewide
foliar fungicide trials, conducted in seven lowa State research and demonstration farms throughout lowa

Trt Product FRAC group Company Rate
1 NTC All -
2 Quadris 11 Syngenta 6 0z/A
3 Domark 230 3 Gowan 5 0z/A
4 Priaxor 7 BASF 4 oz/A
5 Quadris Top 3,11 Syngenta 8 0z/A
6 Miravis Neo 3,7,11 Syngenta 13.7 0z/A
7 Miravis Top 3,7 Syngenta 13.7 0z/A
8 Lucento 3,7 FMC 5 0z/A
9 Adastrio 3,11 FMC 8 0z/A
10 Delaro Complete 3,7,11 Bayer 11 oz/A
11 Delaro 3,11 Bayer 8 0z/A
12 Propulse 3,7 Bayer 10.2 oz/A
13 Veltyma 3,11 BASF 7 0z/A
14 Revytek 3,7,11 BASF 8 0z/A
15 Aproach Prima 3,11 DowDuPont (6.8 0z/A
16 Regev HBX 3,BM 01 Summit Agro [8.5 0z/A
17 Cortina Xtra 3,11 Sipcam Agro |7 fl 0z/A
18 Cortina Xtra + Nutex EDA 3,11, zinc Sipcam Agro |7 fl oz/A, 8 fl 0z/A
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Figure 1. Monthly and cumulative precipitation from May to September and average Septoria brown spot severity
index (BSX) at the nontreated control plots across the seven research locations in lowa from May to September in
2024.
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Figure 2. Average disease severity of Septoria brown spot index (BSX) (yellow dots) and average soybean yield in
bushels per acre (blue bars) in plots applied with fungicide products and non-treated control (NTC) combined across
all seven experiment locations in 2024. All fungicide products were applied at their label recommended rate at the
beginning of pod (R3) with a nonionic surfactant (Induce at 0.3% v/v). The treatments were not statistically different
for both BSX (P = 0.96) and yield (P = 0.31). The blue horizontal dotted line represents the mean yield value of
NTC.
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Transgenic Soybean Resistance Technology for Managing
Soybean Cyst Nematode Update

RFR-A2435 nematode. This research hopefully will lead
to more profitable production of soybeans in
Greg Tylka, Morrill Professor in the SCN-infested fields throughout lowa and
Department of Plant Pathology and will bolster the sustainability of such
Microbiology soybean production by broadening the scope
of resistance mechanisms available to lowa
The Tylka research program at lowa State is soybean farmers to combat this damaging
working at the MIRF with an industry soybean pest.

partner to evaluate and refine the use of a
new transgenic soybean resistance
technology for managing the soybean cyst
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