Managing Farmland
Weeds with Winter
Wheat Cover Crops

Dr Karla Gage
Madison Decker




w “‘Ej \

MANAGING FARMLAND WEEDS WITH
WINTER WHEAT COVER CROPS

Weed management on farms is important for increasing not just the overall yield but also the nutrient

value of crops. Dr Karla Gage and Ms Madison Wozniak, both from Southern Illinois University, propose a
new weed management strategy in which winter wheat is sown alongside soybeans in spring. Importantly,

the project is conducted in collaboration with local farmers, confirming the importance of farmer-scientist

relationships in progressing agronomic science.

Soybean Competition

Soybeans are grown commercially in
southern Illinois and Indiana, but fields
are often blighted with weeds such as
common  waterhemp  (Amaranthus),
which  reduce the growth and
nutrient content of soybeans through
competition. Dr Karla Gage and co-
researcher Ms Madison Wozniak aimed
to develop a more sustainable weed
management strategy for farmers to
improve their growing practices.

The proposed method requires winter
wheat to be sown in spring when
soybeans are planted in a process
known as interseeding. The winter
wheat acts as a cover crop, shielding
the soybeans during their vegetative
growth stage. Since the winter wheat is
planted in the spring, it is unable to be
vernalised (exposed to low temperatures
to encourage growth), which reduces its
capability to grow beyond the Feekes
(an objective measure of growth and
development) 5 vegetative growth stage.
This means the winter wheat will never
enter reproductive phases and will only
grow in the understory of the soybean
crop.

Field Testing the Proposed Strategy

To field test their proposed weed
management method, the researchers
recruited three farms to implement
the initiative during their next growing
season. Farmers used drop spreading

to distribute winter wheat at 3,706,500
seeds per hectare in early to mid-April,
incorporating seeds into the soil before
planting soybeans. Once any weeds grew
between 10 and 15 cm tall and soybeans
were at the Feekes V3-V4 growth stage,
they were sprayed with herbicide to
prevent further growth and subsequent
competition with the soybean crop.

Various combinations of this process
were trialled over 1- to 2-hectare fields
to assess the most effective strategy
for growers. The ground was prepared
with a glyphosate treatment to remove
any winter weeds already present. Field
areas were then either (a) planted with
soybeans and treated with pre- and
post-emergent herbicide; (b) planted
with soybeans and only treated with
post-emergence herbicide; (c) planted
with soybeans and inter-seeded winter
wheat, followed by post-emergence
herbicide application to kill off the wheat
and prevent further competition during
the soybean growth phase.

The strategy was adapted for each farm,
taking into account the preferences
and equipment available to each of the
growers. For example, at one farm, a drill
with hoses left unattached was used to
randomly distribute and incorporate
winter wheat seeds into the sandy soil,
whereas another farm dispensed seeds
onto silty soil using a fertiliser spreader
and incorporated them with a harrow.
One farm drilled the wheat a month
in advance of soybean planting. At all
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locations, soybeans were then planted
in rows and sprayed with pre-emergent
herbicides (where tested) to limit weed
growth and a post-emergence herbicide
was applied after a month.

Following post-emergence herbicide
application, weed control monitoring
began, noting weed abundance on the
dayof application, 14 days laterand once
more before soybean harvest. Weed
abundance was determined through
vegetation surveys conducted within six
areas selected through random throws
of a 1/2m2 quadrat. Weed counts were
collected, percentage grass coverage for
each quadrat was noted, and soybean
samples were harvested and tested for
protein content.

Evaluating the Success

Winter wheat was successfully grown on
all farms, despite variations in location,
weather conditions, soil type and when
the management strategy was tested.
This confirmed that winter wheat
is a viable companion crop to grow
alongside soybeans. But how successful
was the wheat at reducing the growth of
weeds, such as common waterhemp?

The researchers found the highest
abundance of waterhemp present
where soybeans had been planted
without winter wheat and had only been
treated with herbicide post-emergence.
However, much lower weed abundances
were observed where fields had been




planted with soybeans that had been treated with herbicides
pre- and post-emergence, or planted with soybeans and winter
wheat without any herbicides. This suggests that inter-seeded
wheat can suppress waterhemp growth without needing to
apply pre-emergence herbicides. A similar trend was seen after
14 days, with weed growth suppressed by winter wheat.
Furthermore, when measuring weed height,
waterhemp was shortest in fields where soybeans had been
planted alongside winter wheat, suggesting the latter was able
to outcompete the waterhemp. Slowed common waterhemp
growth could extend the time for the grower to make an on-
label post-emergent herbicide application. While winter wheat
performed successfully, it is important to note that Dr Gage and
Ms Wozniak would prefer to see growers using the interseeded
winter wheat program in conjunction with a stout pre-emergent
herbicide program. The use of both systems acts as a true
integrated weed control approach. This is vital for slowing the
selection of herbicide-resistant weed species.

common

While winter wheat can control weed growth in commercial
crop fields, it was important for Dr Gage and Ms Wozniak to
determine whether the proposed weed management strategy
had animpact on soybean yield and nutrient content. The study
results showed no significant increase in soybean yield overall,
although one farm did record a small increase in soybean yield
when it was inter-seeded with winter wheat compared to when
treated with herbicides. This increased crop yield may result

from the improved weed control provided by cover crops or
the ability of soybeans to retain more moisture once winter
wheat has been terminated. However, laboratory analysis of the
soybean samples surprisingly revealed a very slight decrease in
soybean protein and oil content when it was grown alongside
winter wheat, possibly due to the increased competition for
nutrients created by the cover crops.

Making the Strategy Work for Farmers

The field trials suggest that inter-seeding winter wheat in
soybeans is an effective strategy for suppressing the growth
of common waterhemp. The wheat did not negatively impact
soybean height and yield and had a similar impact on weed
control as pre-emergent herbicides. Therefore, the proposed
strategy offers farmers an alternative or supplementary strategy
to use in their weed management practices, particularly if they
have to tackle herbicide-resistant weeds.

However, for the strategy to be successful, it needs to work for
growers. Collaboration with farmers allowed them to share
concerns about how easy the strategy would be to adopt and
the costs associated with any equipment needed. Each farmer
trialled seeding and planting using equipment they already
owned (for example, drilling or using a fertiliser spreader). No
method was seen to have a benefit over another, meaning
the practice could be adapted to each grower’s individual
circumstances.

Moreover, to highlight the importance of farmer-scientist
collaboration, the researchers held field days for regional farmers
and ran social media campaigns to encourage wider adoption
of integrated weed control strategies. Dr Gage and Ms Wozniak
encouraged growers to follow practice guidelines regarding
seeding rates and herbicide applications but promoted farmers
making their own decisions about tillage practices to get the best
results. Wider implementation of integrated weed management
strategies is integral to increasing the sustainability of the agro-
ecosystem.

Looking to the Future

Fine-tuning this process will increase its applicability and ease
of adoption. Farmers would like to see further research into
simultaneously planting winter wheat and soybeans to improve
operational efficiency or seeding wheat in late winter or early
spring with fertiliser in readiness for soybean planting to avoid
extra time pressures during the planting season. Farmers were
also interested in a cost analysis to investigate the monetary
difference between using inter-seeded winter wheat versus
pre- and post-emergent herbicides. Further development of
the strategy will make it more appealing to a broader range
of farmers. This demonstration that winter wheat negatively
impacts the germination and development of unwanted
common waterhemp provides an important alternative weed
management strategy for farms.
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devising herbicide-resistant weed management strategies
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in Agronomy and the North Central Weed Science Society. In
recognition of her work, Dr Gage has received many honours
and awards as well as substantial funding.

CONTACT

E: kgage@siu.edu
W: https://academics.siu.edu/agriculture/crop-soil/faculty/
gage-karla.php

KEY COLLABORATORS

Randy and Jeff Decker, Decker Farms, Indiana, USA
Garry and Dane Hunter, Hunter Farms, Illinois, USA
Ronald F. Krausz, Southern Illinois University, USA
Kirk Liefer, CH Farms, Illinois, USA

Sustainable Agriculture Research and Education (SARE), USA

-4

.

Madison Wozniak
School of Agricultural Sciences
Southern Illinois University
Carbondale, IL
USA

Madison Wozniak is a doctoral candidate at Southern Illinois
University, with a specialist focus on Agricultural Sciences
(Weed Science). Madison has previous experience as a Precision
Agronomist and currently works as a Technical Service Manager
for chemical manufacturer, FMC Corporation. She has given
numerous outreach talks, sharing her research with scientists
and farmers, and has already received several awards for her
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