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Introduction

Ontario’s livestock sector faces evolving challenges - from animal health challenges to
sustainability pressures and changing consumer expectation. Through the Early Career
Research Award, a competitive $110,000 bursary created through collaboration between
Livestock Research Innovation Corporation, Grand River Agricultural Society, Western Fair
Association, Ontario Agricultural Collages, and Ontario Veterinary College, emerging research
leaders are tackling these issues head-on.

In 2022, Dr. Nicole Ricker was selected as an ECRA recipient. The award supported the
purchase of DNA quantification and sequencing equipment for her lab, as well as a pilot study
developed through connections formed during the LRIC mentorship program. This helped
launch new research exploring antimicrobial resistance and alternatives to antibiotics in
livestock systems.

Meet the Researcher

Dr. Nicole Ricker

Dr. Nicole Ricker is an Associate Professor in the
Department of Pathobiology at the Ontario
Veterinary College, University of Guelph.

Her research interests focus on application of
advanced genomic and data-driven approaches to
understand microbial communities and
antimicrobial resistance in livestock systems.
Through techniques such as metagenomics and
microbial sequencing, her work explores disease
informatics, microbiome dynamics, and One
Health approaches to antimicrobial resistance and

antibiotic alternatives in agriculture.



The Challenge: Why This Research Matters

Antimicrobial resistance (AMR) is a growing global concern affecting both animal and human
health. In livestock systems, understanding how resistance genes develop, spread and persist
in farm environments is essential for developing strategies that reduce reliance on antibiotics
while maintaining animal health and productivity.

Support from the Early Career Research Award enabled Dr. Ricker’s lab to expand its research
capabilities by purchasing advanced DNA quantification and sequencing equipment. This
technology allows researchers to analyze complex microbial communities in livestock
systems, including bacteria present in samples such as animal manure.

These tools make it possible to rapidly identify antimicrobial resistance genes and better
understand how they move between bacterial populations. This is a key step towards
developing effective strategies to manage AMR in agricultural environments.

Collaboration and Industry Connection

The ECRA funding also supported a pilot research project developed through relationships
built during the LRIC mentorship program. Through this program, Dr. Ricker established a
collaboration with a poultry producer and feed additive companies. This partnership has
since expanded and led to additional funding from Egg Farmers of Canada and the Canadian
Poultry Research Council.

These collaborations ensure that the research remains directly connected to industry needs
while helping translate scientific discoveries into practical tools for producers.

Having flexible financial support from the award allowed me to run a pilot
study based on the new relationships | formed during the mentorship
program, which resulted in a completely new research focus within my
research group

— Dr. Ricker

Research Update: Delivering Outcomes

The equipment purchased through the award continues to be used extensively within Dr.
Ricker’s lab. It has enabled researchers to characterize antimicrobial resistance genes in
bacteria originating from animal manure and other agricultural environments.

The equipment has also strengthened research capacity beyond the immediate project.
Other members of the department now use the technology for sequencing work, expanding
opportunities for collaboration and supporting a broader range of livestock health research.



In the pilot project, the collaborators are working to identify biomarkers of gut health in
laying hens and investigate alternatives to antibiotics that may help control pathogens such
as avian pathogenic E. coli and Salmonella.

To date, this project has resulted in five publications, with more currently in preparation.
Findings have been shared at multiple scientific conferences and through outreach on the
industry partner’s social media platforms.

Receiving the ECR award had a strong positive effect on my career
development

— Dr. Ricker

So What? Impact on Ontario Livestock Producers

The goal of Dr. Ricker’s research is to identify effective alternatives to antimicrobial that
support animal health while minimizing the need for antibiotic treatment.

In the short term, the research is developing tools that help determine whether alternative
strategies, such as feed additives, are improving gut health and helping prevent bacterial
infections in production animals.

In the longer term, her research group aims to take a systems-based approach to
understanding antimicrobial resistance on farms, including developing surveillance tools that
can measure whether changes in biosecurity and management practices are reducing
antimicrobial resistance levels in the farm environment.

These insights will help producers adopt practices that protect animal health, maintain
productions and contribute to responsible antimicrobial stewardship across the livestock
sector.

Looking Ahead

Dr. Ricker’s research program continues to expand through new partnerships and funding
from the Canadian Poultry Research Council and Agriculture and Agri-Food Canada (AAFC).
Current work includes surveillance studies within poultry production facilities and
Salmonella challenge studies conducted at university research facilities. A new collaboration
with Dr. Hany Anany at AAFC is also exploring the development of a bacteriophage cocktail as
an alternative method to control Salmonella in laying hens.

Together, these projects aim to deliver practical solutions that support healthier animals,
reduce reliance on antibiotics, and strengthen the long-term sustainability of Canada’s
livestock industry.



About the Award

The Early Career Research Award is a competitive $110,000 bursary created through
collaboration between:

Livestock Research Innovation Corporation (LRIC)
Grand River Agricultural Society (GRAS)

Western Fair Association (WFA)

Ontario Agricultural College (OAC)

Ontario Veterinary College (OVC)

The award supports research that fosters knowledge, capacity, and cross-sector innovation
in Ontario’s livestock industry.
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