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SECTION 1. BACKGROUND INFORMATION
Last Name First Name Initial
Lawley Yvonne
Name of Business or Organization: University of Manitoba
Name of Principle Investigator: Dr. Yvonne Lawley

Project Title (250 character maximum)

Frequency of Soybean in Manitoba Crop Rotations

Project Task Number (from Contribution Agreement) 1000210505

Milestone Number/ Period Covered April 12018 - January 31, 2019

A Social Insurance Number is required for individuals (i.e.

Social Insurance Number ) . :
sole proprietors and unregistered farms) and a Business

Busi Nurmb Number is required for all registered and incorporated
usiness Number businesses, farms and organizations.

SECTION 2. PROJECT INFORMATION
a. Project Overview: Provide a brief high level summary of research (500 character maximum).

Crop rotations in Manitoba have shifted significantly in the past 5 years with the rapid
expansion in soybean acres. This raises important questions about the opportunities
and implications on how to optimize soybean in rotation with other crops, such as
canola, wheat, and corn. This 4 year rotation study will evaluate the impact of the
frequency of soybeans in rotation on soybean production, economic return, and soil
health in central Manitoba.

b. Background/Objectives: Briefly explain the research plan and methodology; list project objectives (1,000
character maximum).

A 4 year crop rotation study focused on the frequency of soybean in rotation was
established at two locations in central Manitoba(Carman, Kelburn,) in 2014.

The impact of the frequency of soybean production in the rotation will be studied by
comparing crop yields, soil nutrient status, soil carbon levels, as well as physical and
biological measures of soil health. This experiment will also serve as a field laboratory
for other multidisciplinary studies including soybean pathology, and the impact of
flooding on soil rhizobia populations.

The objectives of this project include:

1) Quantify the impact of the frequency of soybean in crop rotation on soybean yield,
grain quality, and economics of the overall rotation. 2) Compare soil health parameters
when soybeans are grown in rotation with other high vs. low residue crops. 3) Evaluate
the impact of flooding between soybean crops on soil populations of rhizobia bacteria




c. Project Activities Completed to Date: Summarize research activities undertaken, milestones achieved and
any HQPs (graduate students and postdocs) recruited to work on research (1,500 character maximum).

During the 2018 growing season, the second 4 year cycle of the rotation was initiated and treatment crops were
grown in the rotation study. Crops grew reasonably well considering the drought conditions that persisted for
most of the growing season.

Intact surface soil cores were collected from both experiment sites in the spring of 2018. These soil samples
were used to conduct a controlled environment flooding study to look at the impact of the duration and
temperature during flooding conditions on soil rhizobia populations. The impact of flooding on soil populations of
rhizobia bacteria were quantified using two methods: 1) rizobia DNA markers using qPCR and 2) inoculating
soybean roots using soil extracts prepared from flooded and control treatment soils. The study was successfully
completed in September. 2018. Data has been analyzed and a manuscript is being prepared for publication.

Soil samples from the field experiment at both locations were collected in collaboration with Dr. lvan Oresnik
during the 2018 growing season to characterize the persistence and shifts in the populations of soil rhizobia
bacteria in the four treatment crops (wheat, corn, soybean, canola) after the 2017 soybean test crop year. These
sample have been sent for sequencing analysis.

A PhD graduate student and Post Doc were recruited to work on the project in the first year. One undergraduate
summer student was hired and trained in agronomy research methods during the 2018 growing season.

d. Issues: Describe any challenges or concerns faced during the project. How were they overcome or how do
you plan to overcome? Describe any potential changes to the objectives, work plan and the budget. Provide
updated milestones if necessary (1,500 character maximum).

Soil samples were not collected in the spring of 2018 to access soil health
measurements. Although this was in the proposal work plan, delays in project approval,
contracts, and availability of funds to pay for graduate students and sampling
equipment meant that the sampling window was missed in 2018. We are preparing to
collect this data during the 2019 growing season.

The graduate student recruited for the project was awarded a 4 year scholarship from
the University of Manitoba that will pay for a significant portion of her stipend. This will
free up project funds to give the student opportunity to utilized additional sampling
equipment or sample analysis or to pay for additonal help for the student in sample
processing and analysis, if approved by project funders.

Sample analysis fees to measure soil rhizobia and bacteria community populations that
was planned for year 1 and 2 of the study have dropped significantly since the
development of the project proposal. This will allow us to increase the scope the the
work planned and analyze samples collected in years 3 and 4 of the project, if
approved by project funders.




SECTION 3. KNOWLEDGE TRANSFER - See Contribution Agreement and Annex A for additional
information. Include items completed in this reporting period.

Item

Result Achieved

Citation/Explanation/Description (100 character maximum)

# of Master and PhD students
working on the funded project

One PhD student was recruited and started her academic program in
September 2018.

# of training/knowledge transfer
events held

# of participants attending each
training/knowledge transfer
event

# of individuals attending
information event who intend to
adopt new innovation

# of new knowledge transfer
products developed (i.e.
brochure, factsheet, flyers,
guides, articles in trade
magazines, technical bulletins,
and social media items)

# of papers published in peer
reviewed journals

# of new technologies which have

been:

Developed

Assessed under research
conditions

Demonstrated on-farm or in-
plant

Attained intellectual property
protection

Utilized by the industry

If any additional performance outcomes have been achieved, please indicate below (500 character maximum).




SECTION 4. FINANCIAL INFORMATION

In a separate document, please attach all necessary financial information, which may include a detailed
general ledger, invoices and proof of purchase. Financial information must pertain to the funded project and
be easily understood by the Program Officer. Please refer to the Contribution Agreement for information on
budget line items and eligible expense categories.




Annex A — Knowledge Transfer and Performance Details

Information Items

Performance Measures

Description

# of Master and PhD students
working on the funded project

Indicate the name of the student and the task that they have undertake as
part of the project. If the student has completed their degree, include the
name of the student, degree completed and date of completion.

# of training/knowledge
transfer events

These are events such as a scientific meeting, symposium, conference,
industry meeting, or field day where a project participant has been invited to
present a talk or presentation.

For example: name of presenter, title of presentation, name of the event,
location, and year/month/day.

# of participants attending
each training/knowledge
transfer event

This includes the number of individuals that have attended a funded event.

# of individuals attending
training/knowledge event who
intend to adopt new innovation

This includes the number of participants who have self-identified that they
intend to incorporate or adopt the technology, product, practice, process or
system disseminated at the training/knowledge event.

# of new knowledge transfer
products developed

This includes:

Information items - These types of items include non-peer-reviewed scientific
publications (posters, abstracts), and publications such as trade journal
publications, popularizing articles in magazines, press articles, industrial
reports (confidential or not), technical bulletins, posters, brochures, guides,
flyers, newsletters, other technical transfer publications (media items are not
included here — see next).

For example: author(s), article title, title of magazine/trade publication etc.,
page number(s), type of information item such as poster or abstract or guide
etc., and year/month/day.

Media Reports - Examples include articles or interviews about project results
in media such as newspaper, TV, radio, and internet (announcements about
project funding are excluded). (These are items prepared by a third party,
usually with input by the project).

For example: author(s), article title, name of interviewee(s), source of reports
(TV or radio interview etc.), and year/month/day.

# of peer reviewed
publications

These are items such as research papers published in scientific journals,
books, book chapters, review articles, conference proceedings, research
notes, or other that receive peer-review.

For example: author(s), year of publication, article title, title of journal, volume
(issue), and page number(s).

If the item is a book or a book chapter, add name of publisher.

If the item is an article for conference proceedings, add title of published
proceedings, location, and year/month/day.

Please note that papers which are not yet published (e.g. manuscripts in
preparation, under review or accepted) are not be reported.

# of new technologies which
have been developed,
assessed under research
conditions, demonstrated on-
farm or in-plant, attained

A new technology would include, but is not limited to:

e anewly created technology that differs significantly from existing
technologies;

e an existing technology that is modified to meet different requirements;
an existing technology that is tested in different situations.




intellectual property protection,
utilized by the industry

Projects Assessed - when new technologies are evaluated or tested under

research conditions.

Demonstrated - when new technologies are presented to the sector by
experiments, prototypes, examples or pilot on-farm or in-plant.

Attain Intellectual Property Protection - Examples for IP protection would
include, but are not limited to: plant breeder rights, patents filed, registered
trademarks and copyrights, and registered or released varieties.

Utilized - when new technologies are adopted or implemented for use within
the sector. Examples include a signed license agreement, a signed letter of
intent, a new product that is available on the market, and a new practice,
which is adopted by farmers.

Other Performance Outcomes

Include any additional performance outcome or significant project related
achievements which are not identified above.
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