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Executive Summary

This report outlines the outcomes of Ontario’s 2023-2026 horticulture research priority-
setting process led by Vineland Research and Innovation Centre on behalf of the Ontario
Ministry of Agriculture, Food and Agribusiness under the Sustainable Canadian Agricultural
Partnership. The process was designed to strengthen how research priorities are identified
across Ontario’s highly diverse horticulture sector, improve usability of the results for
researchers and funders, and support a transition from annual updates to a more strategic
three-year planning cycle.

Across the 16 commodity groups, there is a clear and quantifiable convergence in research
priorities. Pest and disease management emerged as the most consistently high-ranked
theme, appearing in the top three priorities across most commodity groups, while agronomy
was also ranked among the top three priorities in most sectors. In contrast, sustainability
and technology were typically ranked mid-tier, and consumer and market research and
variety evaluation and development showed greater variability across commodities. These
results indicate that, despite the diversity of Ontario’s horticulture sector, a small number of
core challenges are widely shared across commodity groups, particularly those related to
production resilience, pest pressures, and agronomic performance.

Over three years, the work moved from a retrospective review of 2017-2023 reports, to
sector consultations with commodity group leads, to implementation of a revised framework
for 2026-2029. The review found that research priorities had remained largely stable across
most commodity groups and that a single priority-setting approach did not adequately
reflect the diversity of Ontario horticulture. Consultations confirmed the need for a more
flexible model that better represents both highly specialized crop groups and broad, multi-
crop sectors, while also recognizing uneven access to research capacity, expertise, and
funding across the system.

e Six research themes were adopted for the revised process: agronomy; consumer and
market research; pest and disease management; sustainability; technology; and
variety evaluation and development.

e Across commodity groups, pest and disease management and agronomy emerged as
the most consistently high-ranked priorities, while sustainability and technology were
typically mid-tier priorities.

e Stakeholders identified common sector-wide barriers, including limited funding,
constrained research capacity, skilled labour shortages, regulatory pressures in pest
management, rising input costs, trade uncertainty, and the need to support smaller
sectors.

e There was strong interest in cross-commodity collaboration to address shared issues
such as soil health, climate change, pest management, technology adoption, and
knowledge sharing.

e A searchable horticulture expert directory was developed to improve visibility of
available expertise and help connect commodity groups with researchers and
organizations that can support priority advancement.



Overall, the 2026-2029 priorities reflect both continuity and improvement: they remain
grounded in long-standing sector needs while providing a more structured, ranked, and
representative framework for action. The report reinforces the value of maintaining a three-
year cycle, complemented by annual check-ins, to reduce consultation burden, align more
effectively with research and funding timelines, and create stronger conditions for
coordinated, system-level responses to shared horticulture challenges.

Ontario Horticulture Research Priorities 2026-2029
oL g e Pest and Disease Management
e¥ide

z * Agronomy
$ @ O W 6\ + Sustainability

DOSLOE -
f«;%ﬂ&u@/

% 2017-2023 Report Review PG Stakeholder Consultations co Revised Framework for 2026-2029
with Commodity Leads —_—

Technology

Variety Evaluation and Development
Consumer and Market Research

———— Barriers ——— ——————————— Cross-Commodity Collaboration
e Lo 2 <L R
0 -l & ﬂ * , o ’@‘
Limited Research Labour \ Jd 4

Funding Capacity Shortages Soil Health Climate Change Pest Management  Technology Adoption ~ Knowledge Sharing

* -
99 Sg% E‘,;‘ @Searchable Horticulture ’

Expert Directory

Rising Trade Small Sector
Costs Uncertainty Support

Continuity + Improvement e 3-Year Cycle with Annual Check-Ins * Coordinated System-Level Response

Figure 1: Overview of the process to set the 2026-2029 Ontario Horticultural Research Priorities for the 16
commodity groups that represent horticulture.




Introduction

As part of our renewed commitment under Sustainable Canadian Agricultural Partnership
(Sustainable CAP), Vineland Research and Innovation Centre (Vineland) conducts the
priority-setting process on behalf of the Ontario Ministry of Agriculture, Food and
Agribusiness (OMAFA). Vineland continues to be responsible for collecting and synthesizing
research priorities from various horticultural groups. These priorities feed into OMAFA's
priority setting process which is used by researchers across the province to address the
gaps and needs of Ontario’s horticultural sector. A similar process occurs for the livestock
research priorities through the Livestock Research and Innovation Centre (LRIC).

The efforts currently underway are to streamline the priority setting process

and identify ways to capture high level priorities across sectors and themes to improve the
engagement process and usability of the results. Vineland aims to help create a meaningful
set of research priorities and transition to a three-year priority setting process.
Improvements will be made by addressing the needs of small, medium and large crop
commodity groups while also considering short-, medium- and long-term priorities within
and across these groups.

Over the past three years, Vineland has been engaging with the horticultural sector to
incorporate their feedback into the research priority setting process. This enables
commodity groups to properly reflect the needs of the sector.

G =8 £

Year 1: 2023-2024 Year 2: 2024-2025 Year 3: 2025-2026

Reviewed the past 5-year
priority setting reports to
identify trends and
themes across the crop
categories

Identified 5 research
themes and observed little
change in priorities year
over year

Consultation with the crop
groups research leads to
get industry feedback on
the research priority
setting process

Semi-structed interviews
to understand how each
crop category sets and
addresses priorities, and
to understand what is
working and opportunities
for improvement

Work with crop group
research leads to set
priorities for next 3-year
time frame

The 6 research priority
themes are ranked with
priorities listed under the
themes.

Figure 2: Overview of the three year process to inform the 2026-29 Ontario Research Priority Setting report

Additionally, we have compiled a resource of key contacts, such as researchers and industry
organizations, that supports the horticulture sector’s sustainability, competitiveness and
growth. The resource is a searchable database that can be found on the Vineland website.



Approach

Commodity Groups

Horticulture is a unique and challenging sector due to its sheer diversity including both
edible and ornamental crops. Representing more than 125 different fruit and vegetable
crops, as well as thousands of ornamental species, it also includes mushrooms, maple syrup
and honeybees and pollinators. Defining research priorities for this large and diverse sector
is a daunting task that requires coordination of efforts from different individuals and
organizations.

For the Ontario Research Priorities Setting process, horticulture has been divided into 16
crop categories which each provide priorities based on their sector needs. The crop groups
are shown in the figure below.

Berries Tender Fruits Brassicas & Fruiting Veg Ginseng
Leafy Veg

Grape & Wine Greenhouse Honeybees &

Y Mushrooms Mew & Specialty
Veg Pollinator

Crops

Ornamental Potatoes Bulb Veg Root Yeg
Horticulture

Figure 3: The 16 comoodity groups representing horticulture for the Ontario Research Priority Setting

Year 1: Key Themes

A thorough review of the Ontario Horticultural Research Priority Reports from 2017-2023
identified that the research priorities set by the 16 commodity groups could be categorized
in five key themes: commercial and market research, pest and disease management,
sustainability, technology and variety development.

The research priorities did not change significantly over this 5-year timeframe. In fact, 11 of
the 16 commodity groups did not make any large changes to their priorities from 2017 to
2023. Pest management was the theme that was updated most often, while variety
development and commercial and market research were the least often updated.



Two key challenges were identified through this review. The first was that a “one size fits
all” approach to priority settings does not address the sector needs. Commodity groups such
as apples, mushrooms and potatoes only represent one crop type which enables them to set
priorities to meet the needs of this sector. While other commodity groups such as
ornamental horticulture or new and specialty crops represent a diverse number of crops
with very different research needs, resulting in a more generalized approach to priority
setting. The downside to this generalized approach is that many crops feel
underrepresented in having their priorities addressed within their commodity groups.

The second challenge identified was that commodity groups have different resources
available to them in addressing their priority needs. A well-resourced commodity group will
have a grower association with dedicated staff and research budgets, as well as OMAFA crop
specialist and/or University researchers that can administer and apply for funding to address
sector priorities. While smaller and more diverse commodity groups do not have this same
research infrastructure in place making it challenging to address their priorities and receive
research funding.

For more information, please refer to the Vineland website to view the Year One Report.

To better understand the static nature of the priority setting process and how best to
address the challenges in research priority setting identified in Year One, we focused on
sector consultations in Year 2.

Year 2: Sector Consultations

In 2024-2025, the research priority setting lead for each of the 16 commodity groups was
contacted. These consultations involved meeting with horticultural advisors, crop specialists
and staff of crop-specific industry organizations to collect feedback on their past and current
research priority setting process. The data collected through these interviews were used to
understand the challenges with the current priority setting process and help adjust our
approach to priority setting moving forward.

Summary of Emergent Themes

Four main themes emerged from interviews with commodity groups. These themes help us
to understand the challenges Ontario’s crop commodities face when setting and following
through with their research priorities.



eResearch priorities have become too broad, often to match narrow and
shifting funding criteria

ePriority list are rarely updated, they are reworded not revised

eNo consistent method for ranking priorities across commodity groups

Broad and static
priorities

eDeclining support and limited funding options
eMatching funds requirements and highly competitive programs make
access difficult, especially for smaller commodity groups

|ir|:’lL:It1adtiir(;g1$ eShort-term narrowly focused funding, doesn’t align with long-term needs

eA shortage of researchers and crop-specific expertise is a major barrier,
even when funding is available

v eExisting researchers often lack capacity to take on new projects

Limited eSome commodity groups rely on external research (from other provinces

researcher - o
capacity or countries) due to limited local support

eGroups without industry associations or dedicated staff feel
underrepresented in this process

eCurrent crop categories within certain commodity groups feel poorly
aligned with production needs

Figure 4: Four main sector challenges emerged through the industry consultations.

Recommendations to enhance the value of the research priority setting process
The sector consultations identified three actionable ways that the research priority setting
process could be improved from horticulture. The recommendations will be used to update
and set priorities for the commodity groups in 2026.

1. Research priority setting themes

While there was general agreement from the sector consultation that the research priorities
could be categorized into themes, they did have some feedback on the categories. There
was consensus that the theme of agronomy was not properly reflected and suggested that
sustainability should be split into 2 themes: sustainability and agronomy. Two other theme
names were adjusted to better reflect the needs of the sector. Commercial & market
research was re-named consumer & market research and variety development was
expanded to include variety evaluation as well.



Based on this feedback, six research themes (in alphabetical order) were identified for
future horticultural research priority setting:

Agronomy

Consumer and Market Research
Pest and Disease Management
Sustainability

Technology

Variety Evaluation and Development

oA W=

2. Address the Diversity

The diversity across horticulture was a recurring theme through the consultation, however,
ideas emerged as to how this can be addressed through the priority setting process. These
include ranking the priority themes by importance for each commodity group, to enable
greater visibility of what their most pressing research needs. To create sub-categories under
some of the more diverse commodity groups to create greater visibility across crop
categories. To consider updating the 16 commodity groups to better reflect production
challenges. Finally, to engage in cross-commodity collaboration to address shared research
challenges across horticulture.

— (14 e _0
— Ve V [
le:l ... .-.
Rank Create Revise Collaborate
Rank the 6 Create sub- Revise commodity Work across
themes areas by categories for group commodity groups
order of priority commodity groups membership to to address shared
for each with many crop better align with priorities
commodity group types production needs

3. Building Connections

The final recommendations relate to strengthening support within the sector and enhancing
KTT opportunities by building connections among stakeholders. Because of the diversity in
this sector and the involvement of many different stakeholders, connectivity plays a large
role in determining needs and responding to those needs. Discussions with commaodity
groups highlighted the requirement for support around research priority funding, access to
and capacity of researchers and expertise, and general support for the priority setting
process.

All commodities expressed some level of interest in setting overarching priorities or cross-
commodity priorities. Overarching priorities being sector-wide priorities that aim to enhance
the general horticulture sector, while cross-commodity priorities would include sector-wide
priorities as well as shared priorities among two or more crop groups. The main benefit
discussed was that joint priorities could help to reduce research project duplication,
therefore saving resources like researchers, experts, lab space, and funding.

For more information, please refer to the Vineland website to view the Year Two Report.



Year 3: Setting Priorities for 2026-2029

Setting Priorities
Each of the 16 commodity groups was provided with guidelines on how to set priorities for
their commodity group:

1. Rank the 6 priority themes in order of importance for the commodity group you
represent.
- 6 theme areas (in alphabetical order): 1) Agronomy, 2) Consumer and Market
Research, 3) Pest and Disease Management, 4) Sustainability, 5) Technology, 6)
Variety Evaluation and Development

2. List the updated research priorities under each of the 6 priority theme areas.
- Note: if a theme is low priority, it does not need to have research priorities
associated with it.

3. Some commodity groups will have sub-groups, please complete steps 1 and 2 for each
sub-group.
- Examples include Ornamental Horticulture, Tender Fruit and New & Specialty
Crops

It was at the discretion of the commodity group leads to determine the process by which
their commodity group would structure and create their priority list. Most groups held
internal consultation with their growers, stakeholders, and research support to set and rank
priorities.

Updates to these priorities lists will be completed annually to ensure sector needs and
emergent issues are addressed. Every three years, the commodity groups will be asked to
do a thorough review and update of their priorities. This will involve re-ranking the priority
theme areas, removing research priorities that have been met and updating the composition
and number of the commodity groups, as required, that represent horticulture.

Cross-Sector Collaboration

Vineland hosted an invite only event in December 2025 Rooted in Research Priorities. The
goal of the event was to support collaboration among commodity groups in setting cross-
sectoral research priorities, discuss shared challenges and opportunities and explore how
sector diversity can strengthen research efforts. The commodity group leads along with two
representatives from their sector were invited, in addition to academic researchers, OMAFA
crop specialist and OMAFA representatives.

Outcomes of the event identified similar shared challenges across the horticulture sector
related to

1. Funding limits the capacity to make changes and address research priorities,
including funding for facilities, researchers and projects

2. Research capacity restraints and the need for a collective knowledge hub

3. Skilled labour and compensation for those with required skills



4. Pest management policies and regulations, deregistering of products, and funding for
education and minor use programs

5. Cost of inputs increasing vs. willingness to pay

6. Trade uncertainty and its impact on the supply chain

7. Succession of researchers & growers to get younger generations involved in the
sector

8. Small sector support including investments & advocacy

While diversity was highlighted as both a strength and a challenge. To overcome these
challenges and take advantage of the diversity across the horticulture sector, several ideas
were put forward on how to leverage the sector’s diversity to address research needs:

- Collaboration is beneficial for soil health, climate change, pest management,
technology, trade

- Encourage cross-sector learning and new technology that works across crop types

- Develop funding pots for similar commodities

- Share research priorities early & identify aligned objectives

- Organize research by priorities or production needs instead of by crop type

- Explore AI mechanisms for collaboration suggestions based on priorities

- Create directories of expertise

Further consultation with commodity group leads and stakeholders along the horticulture
value chain will be required to help prioritize the ideas put forward at the event and make
decisions on which opportunities to tackle first. The recommended next step would be to
identify the best strategies to leverage cross-sector collaboration and ideate opportunities to
address these needs. Some specific areas such as soil health, climate change, trade,
technology, and pest management could be addressed by creating focused, and well
managed working groups with membership across the commodity groups to define medium
and long-term research needs and potential outcomes that could be addressed.
Consultation feedback identified the need for sustained leadership, coordination, and
investment to support cross-sector research collaboration. Other ideas such as sharing
priorities early and identifying alignment among commodity groups along with creating a
directory of expertise were identified and are already being addressed through the release
of this report.

Horticulture Expert Directory

Explore our Horticulture Expert Directory to find researchers and professionals by name,
affiliation, commodity group or research focus. To support addressing research priorities for
horticulture, Vineland developed a searchable database of researchers and organizations
that support horticulture across Ontario. The database was populated from researcher
names provided through the sector consultations and from doing a scan a secondary
sources such as web searches, reviewing university, college and research institution
websites, reviewing programs from research trade shows such as the Ontario Fruit and
Vegetable Convention and the Canadian Greenhouse Conference. This database can be
found on the Vineland website under Thought Leadership, Knowledge Resources.
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The goal of this knowledge resources is to provide help in connecting the value chain across
research in horticulture to enable research priorities to be addressed. Feedback from the
industry consultations indicated that for some commodity groups they are unaware of the
research expertise to address their research priorities. Or in other cases, it was mentioned
that a researcher’s area of expertise could support a wider range of commaodity groups then
they currently support. For example, research projects that support sustainability initiatives
or specific pest pressures could be experienced by multiple crop groups and supported by a
single research team.

Understanding that the research landscape is not static, this database is desighed to be a
living resource where researchers can be added, removed and updated as needed. You can
simply submit a request online to update your information. We acknowledge that this
database is not complete but provide it as a starting point to map available resources to
support addressing the research needs for the horticulture sector. We welcome the input of
commodity groups, researchers and stakeholders across horticulture to contribute to the
database to ensure thoroughness and accuracy of its contents.

Continuity Across the Three-Year Priority-Setting Process
The priorities established for 2026-2029 reflect a clear line of continuity across the
three-year consultation process. Input gathered through Year 2 sector consultations and
Year 3 priority setting discussions strongly aligns with the themes identified in the Year 1
scan of historical Ontario horticulture research priority reports and the formal stakeholder
consultation facilitated by Vineland. Across all stages, stakeholders consistently emphasized
the importance of pest and disease management, agronomy, sustainability, and technology
adoption as foundational drivers of sector resilience and competitiveness.

The three-year priority setting process enabled a review of past processes to guide and
inform the new structure. This entailed the retrospective scan in Year 1, the qualitative
sector feedback in Year 2, and ranking and articulating priorities in Year 3. These
consultations showed that while the underlying needs and challenges expressed by
commodity groups remained stable, there was a need to better represent their diversity in
addressing their research needs. While the priorities listed in the report reflect many of the
same themes as the previous report released prior to 2024, the main difference is the ability
of commodity groups to rank the themes and list priorities based on their sector needs
rather than a one size fits all approach. The research priorities listed in the report highlight
growth in the priority setting process by recognizing the diversity across horticulture and
ensuring that the 2026-2029 research priorities are grounded in long-standing sector
perspectives while also reflecting emerging issues identified through ongoing engagement.
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Sector Priorities by Commodity Group

This section presents the research priorities submitted by Ontario horticulture commodity
groups for the 2026-2029 priority-setting cycle. The priorities are organized alphabetically
by commodity group. Where rankings were provided, priorities are ordered from highest (1)
to lowest (6) across the six research theme categories. Lower-ranked themes may not
include specific research priorities if the commodity group did not identify detailed needs
under that theme.

The level of detail, wording, and format may vary by commodity group. This variation
reflects the diversity of Ontario’s horticulture sector and the different ways commodity
groups capture and communicate their research needs. The commodity group sections that
follow include direct submissions received from commodity group representatives. Vineland
has printed these priorities as received, without interpretation or substantive changes,
except where minor formatting or organizational adjustments were needed to support
readability and consistency for a public audience.

Apples

Ranked priorities

1. Pest and Disease Management

2. Agronomy

3. Technology

4. Consumer and Market Research

5. Environmental Sustainability

Note: Variety Evaluation and Development is not a priority for apples and is therefore not
included.

Research priorities by theme

1. Pest and Disease Management

Goal: Development and adoption of sustainable Integrated Pest Management (IPM)
practices and resistance management for apple orchards.

- Strategies, including crop protection products for management of fire blight.

- Development of an integrated approach for difficult diseases and disorders. For
example, but not limited to, scab, the canker complex, and replant disease complex.

- Due to the loss of broad-spectrum crop protection products, evaluate management
strategies and pesticide efficacy for example, but not limited to, scab.

- Strategies for monitoring, intervention, and management of invasive species and
emerging issues. For example, but not limited to, Brown Marmorated Stink Bug,
Spotted Lanternfly, and Sudden Apple Decline (SAD).

- Evaluate the efficacy of sprayer application methods. For example, but not limited to,
border sprays, alternate row spraying, and use of nhew equipment designs and
drones.

- Investigate new applications or IPM technology.

2. Agronomy

Goal: Optimizing cropping practices for apple production according to variety and climatic
conditions. Crop maturity management and post-harvest storage conditions and treatment



12

strategies with the goal of delivering a larger percentage of high-quality fruit for the fresh
market.

Crop load management

e Gather data on the use of Plant Growth Regulators (PGRs) for thinning on apple
varieties. There is a resource on the OMAFA website, but it has limited
information. New products such as Accede and Brevis require more details
specific to Ontario and variety.

e Technology development is a broader topic that relates to soil health and
fertigation.

e Strategies for optimal harvest management (including harvest timing), reducing
storage disorders and diseases, and maximizing fruit quality.

Soil health and management.

Irrigation

Fertigation

Herbicide alternatives.

Clean Plant Program.

3. Technology
Goal: Increased fruit quality, production, and post-harvest efficiencies using the latest
technologies and precision agriculture that are economically viability for apple growers.

Labour efficiencies.

Developing new techniques, alternative control methods, products, and practices for
pest management and crop production.

Pest management and crop protection efficiencies

Weather risk mitigation

Modelling (for example: crop production and quality, pest degree day models, data
analytics, and pathology)

Remote sensing (for example, crop load sensor technology), software development
and robotics

Water use efficiencies

Technology in storage and packing efficiencies

Development of optimized spraying strategies and equipment.

4. Consumer and Market Research

Goal

: Identify opportunities and challenges and make recommendations for the sector.

Consumer Science, including consumption/purchasing trends, and consumer
preferences

Economic impact study

Value chain market study

New apple products / value adds product development.

Health benefits of apples.

5. Environmental Sustainability

Goal: Optimizing sustainable practices aimed at reducing emissions, conserving water, and
protecting natural resources, including pollinator health. This theme is closely linked with
the Agronomy section above.
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- Climate change adaptation (for example, greenhouse gas emissions, carbon
sequestration, water management, nitrogen management)

The overarching goal of all research is to build a resilient Ontario apple sector, one that will
endure for generations and contribute to food sovereignty for all Canadians. For Ontario
apple growers, achieving sustainability requires balancing the increasing financial costs of
orchard management with the need to remain competitive in a rapidly evolving agricultural
landscape. Growing apples sustainably means ensuring long-term economic viability while
continuing to maintain strong environmental stewardship.

Projects of particular interest include those that enhance fruit quality, orchard efficiency,
and productivity; improve resilience to climate challenges; and support innovation through
robotics, data analytics, and solutions for issues such as pest pressures, drought stress,
and storage-related disorders.

Maintaining profitable and sustainable apple operations is essential for the health of our
industry, so economic considerations should be integrated into project designs.
Collaboration among scientists across provinces and institutions is strongly encouraged.
Research projects that include an industry outreach component are also required,
especially when outcomes are expected to lead to meaningful on-farm management
improvements.

Submitted by:
Kelly Ciceran
General Manager, Ontario Apple Growers

Berries

Ranked priorities

1. Pest and Disease Management

2. Variety Evaluation and Development
3. Agronomy

4. Sustainability

5. Technology

6.

Consumer and Market Research

Research priorities by theme

1. Pest and Disease Management -Berry growers are faced with several challenging insect
and disease pests that have a serious impact on the economic viability of growing
berries.

Key Focus Areas:

- Spotted Wing Drosophila (SWD) - improved timing, biological controls, parasitic
tactics
- Japanese beetle - alternative control tools, Bt approval in Canada
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- Emerging diseases: Neopestalotiopsis (strawberry)
- Western flower thrips & Lygus management within bioprograms
- Grey mold (Botrytis) control during harvest
- Weed management in blueberries (horsetail, crabgrass)
- Reduced risk and biopesticide evaluation for both conventional and organic
production systems.
- Evaluation of beneficial insects and integrated pest management (IPM) strategies
- Improved spray timing to reduce unnecessary applications
- Virus management: clean plant material, vector management, and economic impact
assessment.
Strategic Direction:
e Fast-track regulatory approvals for effective biopesticides
e Expand resistance management strategies
e Increase Ontario-based efficacy trials

Variety Evaluation and Development
Key Focus Areas:

- High-yielding cultivars adapted to Ontario conditions
- Varieties with improved disease resistance (SWD tolerance, Neopestalotiopsis
resilience, Botrytis resistance)
- Improved shelf life and storability
- Increased nutrient density
- Varieties adapted to drought and water stress
- Fresh vs. processing market suitability
Strategic Direction:
e Trial new genetics under Ontario stress conditions
e Focus on multi-trait breeding (yield + disease resistance + shelf life)
e Address cultivar gaps in raspberries and strawberries
e Protected-culture specific cultivar evaluation for greenhouse and high tunnel
systems

Technology
Key Focus Areas:

- Labour-saving harvest technologies
- Robotics for berry harvest (cost-effective systems)
- Automated irrigation systems
- On-farm climate stations
- Improved fertigation management tools
- Production system innovation (including protected systems & alternative growing
media)
Strategic Direction:
e Practical, near-term automation solutions
e Improve labour efficiency amid rising costs
¢ Integrate water management technologies

. Agronomy

Key Focus Areas:



- Advanced irrigation scheduling & water-use efficiency
- Drought mitigation strategies
- Soil health improvement
- Reduced chemical reliance through improved plant health
- Alternative growing media and pot systems
- Alternatives to soil fumigation and reduced-input production systems
- Mulch and ground cover trials (including steam weeding)
- Weed control innovations (non-chemical options)
- Optimized harvest and picking practices
Strategic Direction:
e Build resiliency to water scarcity
e Strengthen plant health to reduce pest pressure
e Expand non-chemical production tools

5. Consumer and Market Research
Key Focus Areas:

- Competing against low-cost imports
- Understanding tariff impacts on berry markets
- Market positioning of Ontario berries (residue testing, local advantage)
- Targeting new immigrants and emerging demographics
- Fresh vs. processing market demand analysis
- Increasing farmgate returns per pound
Strategic Direction:
e Strengthen Ontario berry brand positioning
e Provide growers with production planning insights
e Improve awareness of food safety and quality advantages
e Market analysis for extended-season and protected-culture berries

6. Sustainability
Key Focus Areas:
- Long-term environmental impacts of crop protection products
- Water conservation strategies
- Soil conservation and regenerative practices
- Reduced emissions in production systems
- Integrated sustainability metrics embedded within agronomy & pest management
- Pollinator health and habitat integration
Strategic Direction:
o Integrate sustainability within other core priorities
e Focus on practical environmental outcomes
e Strengthen public confidence through data-driven environmental assessments

Based on rankings submitted by the BGO Board of Directors, Pest & Disease
Management emerged as the clear, highest overall research priority, closely followed by
Variety Evaluation & Development and Technology. Agronomy and Consumer & Market
Research formed a middle tier of importance. Sustainability ranked lowest overall.
These results provide a clear direction for aligning the 2026 Research Priority List with
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board consensus.

Submitted by:
Victoria Buma
General Manager, Berry Growers of Ontario

Brassicas and leafy vegetables

Ranked priorities

S

Agronomy

Consumer and Market Research
Pest and Disease Management
Sustainability

Technology

Variety Evaluation and Development

Research priorities by theme
1. Agronomy

Improve fertility guidelines for head Brassicas including broccoli, Brussels sprouts,
cabbage, and cauliflower

Develop strategies to improve soil and nutrient management. Strategies should
consider multiple interacting variables including nutrients, plant cultivars and soil
type. Head Brassica nutrient guidelines were last updated several decades ago on
cultivars no longer grown commercially in Ontario.

2. Consumer and Market Research

Food safety! - Improving food safety through surface sterilization, processing
equipment material or through UV sterilization in the processing facility.

3. Pest and Disease Management

Cabbage maggot on Brassica crops — The loss of the broad-spectrum insecticide
chlorpyrifos has severely impacted producer’s ability to manage cabbage maggot.
There are few registered, economic alternatives for cabbage maggot control and
resistance management concerns are also of critical concern with this pest.
Alternaria on Brassica crops, especially Brussels sprouts, cauliflower, and broccoli -
Alternaria is a fungal pathogen that creates lesions on the heads, leaves and sprouts
of Brassica crops. Fungicides are required to protect the crop against Alternaria
infection. Broccoli heads with black beads and cauliflower heads with brown/black
curds are not marketable. In Brussels sprouts, the entire field is abandoned,
resulting in total crop loss if the percentage of infected Brussels sprouts are too high.
Currently, a lack of available pest control products results in many days without
protection against Alternaria and those products that are registered are under
extreme selection pressure for Alternaria resistance.

1 Food safety was not identified as a standalone theme when this report was prepared. Where food
safety priorities were submitted, Vineland worked with commodity groups to place them under the
most relevant existing theme. The three-year process remains iterative, allowing new and emerging
priorities to be incorporated over time.
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Clubroot of Brassica crops — Clubroot (Plasmodiophora brassicae) causes an
estimated yield loss of 10-15% in Brassica crops worldwide and in severely infested
fields a 30-100% vyield loss can occur. Spores of clubroot can persist in the soil for
over 23 years. Effective cultural and chemical management options as well as
breeding for clubroot-resistant cultivars are needed.

Aphids on Brussels sprouts — Effective aphid control strategies to replace the use of
Admire™ systemic insecticide use.

Downy mildew on Brassica crops — Downy mildew (Hyaloperonospora parasitica) is
an oomycete pathogen that creates yellow spots on the upper leaf surface with
corresponding greyish-white growths on the underside and is a problem when
conditions are cool and wet. Research should focus on improving existing
management strategies with fungicides.

Celery, lettuce, and spinach weed management - Herbicides registered for celery,
lettuce and spinach are limited and more options are required to reduce labour and
soil erosion from excessive mechanical cultivation.

Sustainability

Post harvest quality — Determine ideal storage parameters for extending shelf life as
well as alternatives to using ice to remove heat from the field as well as in transit.
Compare the effectiveness of 1-MCP compared to antioxidant-based products
compared to the industry standard of ice.

Improve fertility guidelines for head Brassicas including broccoli, Brussels sprouts,
cabbage, and cauliflower — Develop strategies to improve soil and nutrient
management. Strategies should consider multiple interacting variables including
nutrients, plant cultivars and soil type. Head Brassica nutrient guidelines were last
updated several decades ago on cultivars no longer grown commercially in Ontario.

Technology

Post harvest quality — Determine ideal storage parameters for extending shelf life as
well as alternatives to using ice to remove heat from the field as well as in transit.
Compare the effectiveness of 1-MCP compared to antioxidant-based products
compared to the industry standard of ice.

Production Systems / Robotics / Labour - Investigate efficiencies for the use of
precision agriculture to improve planting, weed management, harvesting, and sorting
through automation and autonomous and semi-autonomous vehicles. Improvement
of IPM modelling which would include forecasting pests and diseases, determine the
ideal use of crop protection products while taking into account past, current and
forecasted weather data.

Variety Evaluation and Development

Breeding and evaluating new broccoli cultivars — Most broccoli cultivars are not bred
for the summer conditions in Southwestern Ontario which can result in an uneven,
and unmarketable crown. Broccoli crowns that are uneven fail to shed water and are
more likely to have issues with bacterial pathogens as well as physiological disorders
like brown bead. Cultivars that have been developed for conditions like those seen in
Ontario often lack traits (such as disease resistance, especially for clubroot),



storability, and/or are not as high yielding.

Submitted by:

Travis Cranmer
Vegetable Crop Specialist, Ontario Ministry of Agriculture, Food and Agribusiness

Bulb vegetables
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Bulb vegetables
Ranked priorities

oU A WN

Agronomy

Consumer and Market Research
Pest and Disease management
Sustainability

Technology

Variety Evaluation and Development

Research priorities by theme
1. Agronomy

Virus-free planting stock in garlic - Garlic is a vegetatively grown crop, which means
that bacteria, nematodes, fungi, and viruses are more easily spread to the next
generation and accumulate in the planting stock over time. In garlic, specifically
‘Music’, it is estimated that the yield drag from viruses is anywhere 25-50%. Access
to clean planting stock of multiple cultivars is required.

Improve fertility guidelines for onion and determine fertility guidelines for garlic
Develop strategies to improve soil and nutrient management. Strategies should
consider multiple interacting variables including nutrients, plant cultivars and soil
type. Onion nutrient guidelines were last updated several decades ago on cultivars
no longer grown commercially in Ontario. Garlic fertility guidelines have yet to be
determined, and onion guidelines have been used in the past.

2. Consumer and Market Research

Breeding and evaluating new garlic cultivars — Develop new cultivars better suited to
Ontario growing conditions and last longer in storage. Once new cultivars are
developed, improve tissue culture methods to make clean seed production more
efficient.

3. Pest and Disease Management

Onion maggot management in onions — The loss of the broad-spectrum insecticide
chlorpyrifos has severely impacted Ontario’s bulb vegetable producers' ability to
manage onion maggot. There are few registered, economic alternatives for onion
maggot control and resistance management concerns are also of critical concern with
this pest.

Stemphylium leaf blight in onions - Fungus starts as yellow-tan, water-soaked
lesions that develop into elongated brown to black spots which cause whole leaves to
die back and reduce plant’s photosynthetic ability and yield. Most pest control
products are no longer effective against this fungus due to fungicide resistance. This
is putting more pressure on the remaining effective fungicides.

Fusarium on garlic - There are several fusarium species that attack garlic. Research
aimed at Fusarium management in garlic could include fungicide testing, splitting /
cracking / cleaning / sorting / planting methods to avoid bruising, as well as curing
and storage techniques.

Fusarium basal rot of onion - Fusarium basal rot is a major concern for onion
growers in mineral soils. Options for management of fusarium basal rot could
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include; fungicide testing, irrigation water sterilization, modification of nitrogen rates
and cultivar resistance testing.

Stem and bulb nematode in garlic — This nematode can survive and overwinter in the
soil, but the main method of spread is through infected cloves. Currently only one
nematicide is registered (Velum Prime), and resistance management is a concern.
Alternative nematicides or management strategies should be investigated.

4. Sustainability

Improve fertility guidelines for onion and determine fertility guidelines for garlic -
Develop strategies to improve soil and nutrient management. Strategies should
consider multiple interacting variables including nutrients, plant cultivars and soil
type. Onion nutrient guidelines were last updated several decades ago on cultivars
no longer grown commercially in Ontario. Garlic fertility guidelines have yet to be
determined, and onion guidelines have been used in the past.

5. Technology

Improve storage quality for garlic - Determine ideal environmental storage
parameters for long term storage of hardneck garlic cultivars in Ontario. Improve
curing protocol to reduce cure time, improve quality and reduce pest pressure
(mites, fusarium, larvae) going into storage.

Production Systems / Robotics / Labour - Investigate efficiencies for the use of
precision agriculture to improve planting, weed management, harvesting, and sorting
through automation and autonomous and semi-autonomous vehicles. Improvement
of IPM modelling which would include forecasting pests and diseases, determine the
ideal use of crop protection products while considering past, current, and forecasted
weather data.

6. Variety Evaluation and Development

Breeding and evaluating new garlic cultivars — Develop new cultivars better suited to
Ontario growing conditions and last longer in storage. Once new cultivars are
developed, improve tissue culture methods to make clean seed production more
efficient.

Bulb vegetables include onions, garlic, leeks and shallots

Submitted by:
Travis Cranmer
Vegetable Crop Specialist, Ontario Ministry of Agriculture, Food and Agribusiness

Asparagus
Ranked priorities

1.

aUuhwN

Variety Evaluation and Development
Agronomy

Pest and Disease Management
Technology

Consumer and Market Research
Sustainability
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Research priorities by theme

1.

5.

6.

Variety Evaluation and Development
- Ontario led breeding program and in-field evaluations
- Foliar disease tolerant varieties

Agronomy

- Yield and quality response from micronutrient applications - soil and foliar. In
particular sulphur, zinc, and boron.

- Nitrogen response trials during crown development phase.

Pest and Disease Management

- Purple spot, in-season and post-harvest management. Inoculum reduction
strategies.

- Rust

- Asparagus beetle. Yield impact on new plantings

- Japanese beetles. Investigating yield impact of foliar feeding and/or evidence of egg
laying and grub activity in the soil.

Technology
- Autonomous or robotic harvesters
- Labour saving technology

Consumer and Market Research

Sustainability

Submitted by:
Elaine Roddy
Vegetable Crop Specialist, OMAFA



Fruiting Vegetables

Cucurbit Vegetables
Ranked priorities

1. Pest and Disease Management
Sustainability

Technology

Agronomy

Consumer and Market Research
Variety Evaluation and Development

ook wn

Research priorities by theme

1.

Pest and Disease Management

- Phytophthora capsici

- Neonicotinoid seed treatment replacements for cucumber beetle control
- Downy mildew of cucumbers and melons - forecasting and management
- Bacterial leaf spot of pumpkins and squash

- Two-spotted spider mites — chemical and biological controls

- Weed control - especially herbicide resistant biotypes and waterhemp

Sustainability

- Rotational crops and economic evaluation of the benefits of rotation
- Reduced tillage

- Drainage improvements

Technology

- Labour reducing technologies

- Variable rate pesticide applications
- Crop health evaluations

Agronomy
- Micronutrient response
- Plant tissues sufficiency range evaluations and benchmarking

Consumer and Market Research

Variety Evaluation and Development

- Downy mildew resistant parthenocarpic cucumbers
- Phytophthora resistance in all cucurbit types

- Bacterial leaf spot resistant pumpkins and squash

Submitted by:
Elaine Roddy
Vegetable Crop Specialist, OMAFA
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Legume Vegetables
Ranked priorities

1. Agronomy

2. Pest and Disease Management

3. Technology

4. Sustainability

5. Variety Evaluation and Development

6. Consumer and Market Research

Research priorities by theme

1.

6.

Agronomy

- Nutrient response trials and updating fertilizer recommendations
for phophorus, potassium and magnesium.

- Nitrogen use efficiency in lima beans

- Varietal response to plant populations and/or row spacing

Pest management

- Fusarium root rot in peas

- Soybean cyst nematode in snap and lima beans

- White mould (predictive models and variable rate fungicide applications)

- Two-spotted spider mites in snap beans

- Evaluating critical weed free period (all lequme veg)

- Managing herbicide resistance biotypes (ragweed, pigweed, flea bane, water hemp)

Technology
- Autonomous labour reducing solutions
- Autonomous weed control

Sustainability

Variety Evaluation & Development
- On farm demonstration trials
- Industry sponsor demonstration trials

Consumer and Market Research

Submitted by:
Elaine Roddy
Vegetable Crop Specialist, OMAFA



Solanaceous Vegetables
Ranked priorities

1.

2.
3.
4.

Pest and Disease Management
Agronomy

Technology

Sustainability

Research priorities by theme

4.

Pest and Disease Management
Stink bugs

Phytophthora blight

Resistant Amaranthus spp.
Fusarium spp.

White mould

Agronomy
- Using cheaper N alternatives

- Cost of production in Ontario for Fresh market and Processing tomatoes

Technology
- Return on Investment (ROI)

Sustainability

Submitted by:
Amanda Tracey
Vegetable Crop Specialist, OMAFA

Sweet Corn
Ranked priorities

1.

ouhwnN

Agronomy

Pest and Disease Management
Variety Evaluation and Development
Sustainability

Technology

Consumer and Market Research

Research priorities by theme
1. Agronomy

Varietal response to plant populations

Varietal response to nitrogen

Nutrient response trials and updating fertilizer recommendations
for phophorus, potassium and magnesium.

Foliar analysis benchmarks and ground truthing.

2. Pest and Disease Management

foliar diseases, especially tar spot
corn earworm control timing and resistance management.

24



5.

6.

- corn earworm spray thresholds, trapping, prediction, weather modelling, biological
controls.

- Integrating autonomous solutions for agricultural scouting using high resolution
imagery

- Novel seed treatments to replace neonicotinoids for wireworm, seed
corn maggot and grub control. Group 28 insecticides are not appropriate
solutions for sweet corn as they are needed for foliar control of ear pests.

Variety evaluation & development
- On farm demonstration trials
- Industry sponsor demonstration trials

Sustainability

- Cover crops

- Rotational benefits

- Soil management and soil quality evaluations. Economic impacts

Technology

Consumer and Market Research

Submitted by:
Elaine Roddy
Vegetable Crop Specialist, OMAFA

Ginseng

Ranked priorities

1. Pest and Disease Management

2. Consumer and Market research
3. Agronomy

4. Sustainability

5. Technology

6.

Variety Evaluation and Development

Research priorities by theme

1.

Pest and Disease Management
- Identify the Cause and Develop Solutions to Replant Disease of Ginseng, such as
Improving Fumigation Practice, Fumigator Design, Timing, etc.

25

- Improving understanding of pathogens and pest control products, such as the impact
of irrigation timing and amount on fungicide efficacy, the development of resistance,

and the impacts of practices on residues.

- Identify the Causes and Develop Solutions to Skin Diseases and Disorders that Affect

the Marketability of the Root (pre- and post-harvest)



6.
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Consumer and Market research

Agronomy
- Improve Ginseng Seed Viability and Seed Survival

Sustainability
- Identify Methods to Mitigate the Effects of a Changing Climate

- Minimize Phosphorus and Other Nutrient Losses to the Environment

Technology
- Labour-saving technology e.g.: Debudding, robotic weeding, automatic grading, etc.

Variety Evaluation and Development

Submitted by:
Amy Fang Shi
Research Associate, Ontario Ginseng Growers Association

Grapes and wine

Ranked priorities

1. Pest and Disease Management

2. Variety Evaluation and Development
3. Agronomy

4. Sustainability

5. Technology

6.

Consumer and Market Research

Research priorities by theme

1.

Pest and disease management
- Spotted Lanternfly
- Identification and mitigation for Leafroll and Red Blotch
o Cover crop management (for beneficial/vector management)
- Short- and Long-Term Effects of Viruses on Plant Performance
- MALB (Replacements for Synthetic Pyrethroids)
- Quality Improvement (Canopy Management, Powdery Mildew, Black Rot, Fruit Fly,
Brown Marmorated Stink Bug, botrytis, downy mildew, earwig management, etc)
- Spotted Wing Drosophila (SWD), Sour Rot
- Spray Programs Strategies (Rotation, Feedback Mechanism)
- Alternatives to delisted sprays
- How to remove/mitigate botrytis taint

Variety Evaluation and Development

- Vitis Certification (Local Vine Propagation & Supply)

- Clonal and Sub-Clonal Stability (Assessing Trueness to Type)
- New adaptative grapevine varieties



- Clonal Sensory Evaluation
- Forecast of "Winning” Varieties and Style of Wine

. Agronomy

- Winter Injury and Mitigation Technologies

- Quality Improvement (Canopy Management)

- Extreme weather events recovery and strategy

- Post-frost picking strategy and must handling in the winery

- Crop Level vs. Quality in light of climate change and weather patterns (i.e. Color,
Tannin Development)

- Operations of Winery (i.e. Filtration, Yeast, Nutrients)

- Site Selection (Terroir)

- How to determine optimal picking times

- Sparkling Wine, Icewine, Late Harvest

Sustainability

- Cover crop management (ecosystem services and reduced pest pressure)

- Extreme weather events recovery and strategy

- Spray program strategies (alternatives to delisted sprays)

- Vitis Certification (Local Vine Propagation Supply, reduced reliance on imports)

Technology

- Advancements in technology & Al (Ex. Drones, lasers, scouting, etc.)
- Winter Injury and Mitigation Technologies

- Spray program feedback mechanisms

- Winery process optimization (filtration, yeast, nutrient management)
- Economic production of dealcoholized or low-alcohol wine in Ontario

Consumer and Market Research

- Consumer Science (consumption and purchasing trends)
Sensory Science

Sparkling Wine Profiles

Export/Market Development

- Promoting local

Economic feasibility of low- and dealcoholized wine

Submitted by:
Darien Temprile
Project Manager, Ontario Grape and Wine Research Inc.
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Greenhouse vegetable

Ranked priorities

oAb

Pest and Disease Management
Consumer and Market Research
Sustainability

Technology

Agronomy

Variety Evaluation and Development

Research priorities by theme
1. Pest and Disease Management

Early Pest Detection
Nesidiocoris tenuis*

New Tools / Top 3 Minor Use Priorities:

Crop Entomology Priorities Pathology Priorities
Cucumber 1. Nesidiocoris tenuis 1. Gummy Stem Blight
2. Thrips 2. Powdery Mildew
3. Cucumber Beetle 3. Altemaria
Pepper 1. Aphids 1. Fusarium Root Rot
2. Lygus 2. Fusarium Internal Rot
3. Thrips 3. Powdery Mildew
Tomato 1. Nesidiocoris tenuis 1. Tobamoviruses
2. Russet Mites 2. Powdery Mildew
3. Whiteflies 3. Fusarium spp.

Consumer and Market Research

Waste Management

Organics

Grant / Subsidy Access

Greenhouse BRM Program

Improved Produce Quality & Shelf Life

Sustainability

Waste Management
Watershed Analysis / Protection
Life Cycles Assessments

Energy Efficient / Renewable Energy Systems

Sustainable Packaging

. Technology

Autonomous Crop Work
Early Pest Detection
Lighting / Cover Materials
Artificial Intelligence

28



5. Agronomy
- Rootzone Microbiome
- Fertigation Management / Nutrient Recovery
- Crop Diversification

6. Variety Evaluation and Development
- Pathogen Resistance
- Climate-Smart Varieties
- Improved Quality & Shelf Life

Research and innovation are vital to Ontario’s greenhouse vegetable sector, driving
productivity, sustainability, and resilience. They are not optional but essential for

maintaining Canada’s global competitiveness and protecting national food sovereignty.

Submitted by:
Daniel Terlizzese
Research, Innovation & Plant Protection Lead, Ontario Greenhouse Vegetable Growers

Honeybees and Pollinators

Ranked priorities

Pest and Disease Management
Sustainability

Variety Evaluation and Development
Technology

Consumer and Market Research
Agronomy

QA wWNH=

Research priorities by theme
1. Pest and Disease Management
- Further development of:
effective IPM
diagnostic tools
nutrition recommendations
queen health recommendations
queen production systems
food safety programs
best management practices for bees providing pollination services

o O 0O O O O O ©O

diseases referred to in OMAFRA's list of existing/emerging bee diseases,
including treatment-resistant pests and diseases
- Investigate methods to improve bee immunity to pests and diseases on all
levels.

- Monitor native pollinator population baselines and trends, along with health and

diversity, using long term programs

best management practices for controlling Varroa mites and other pests and

29

- Develop and implement monitoring strategies for Varroa mites, Small hive beetle

(SHB), treatment-resistant Varroa mites, Tropilaelaps, Africanized honey bees,
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Apis mellifera capensis (the Cape honey bee), tracheal mites, Nosema disease,
Apis ceranae (the Asian honey bee) and Vespa mandarinia (the Asian giant
hornet)

- Develop and integrate emergency risk strategies for pests and diseases named
under the Bees Act of Ontario. Survey for and develop a mapping system of
treatment-resistant and treatment-susceptible pests and diseases of honey

2. Sustainability

- Investigate the effects of climate change (e.g. weather patterns, rainfall
amounts, prolonged seasons) on bees and on beekeeping management practices
in Ontario and developing strategies (including agricultural BMPs) to cope with
these challenges.

- Conduct a long-term survey of hive products (honey, wax, pollen, propolis, etc.)
from honey bee colonies to investigate the extent of pesticides and
environmental chemicals (including but not limited to agrochemicals &
agrochemical residues). Investigate the adverse effects of these
chemicals, including synergistic effects, on bee health, bee reproduction and the
environment.

- Investigate methods to increase pollinator forage and habitat in order to offset
land use that has negative effects on pollinator populations

- Determine the importance and value of pollination to the ecosystem and to
horticultural/field crops from managed and native pollinators (e.g. Northern
Ontario blueberries, soybean cultivars). Investigate methods to
predict, adapt and explore other opportunities in the fluctuating pollination
service industry.

Variety Evaluation and Development
- Sub-Group - Selective Breeding and Genetics
- Assess and improve queen quality, genetics and management in Ontario and
promote utilization of Ontario bee stock.
- Investigate methods to improve queen viability and survival, early queen
production and overwintering of queens.

Technology
- Best management practices and tools need to be developed for the culling,
disinfection, re-use and disposal of frames of comb containing contaminants from
hive treatments, disease, agrochemicals and environmental contaminants.

Consumer and Market Research
- Investigate health and medical benefits of honey and other hive products in order
to promote consumption and use for skin/medical treatments.
- Conduct market research and product development for honey and hive products.

Agronomy



Submitted by:
Melanie Kempers
Special projects, Ontario Beekeepers’ Association

Maple Syrup

Ranked priorities

Agronomy

Sustainability

Pest and Disease Management
Technology

Consumer and Market Research
Variety Evaluation and Development

S

Research priorities by theme
1. Agronomy
- (H) What are the impacts of fertilizers on syrup production
- (H) What are the impacts of lime applications on syrup production
- (L) Sanitization of 3/16 tubing with Isopropyl alcohol
- (L) Maple Orchard BMP development

2. Sustainability
- (M) Guide on monitoring health of Ontario Sugarbushes
- (L) Effects of climate change on maple production - long term predictions
- (L) Methods to recycle old taps and tubing
- (L) How should tapping practices change if maple trees experienced multiple
moderate or major stressors within a given year, or between years.

3. Pest and Disease Management
- (M) How to control specific insects that harm crop trees
- (L) Develop a field Identification guide to animal-chewed/damaged sap lines with
photos and suggested methods of preventing or minimizing such damage
- (L) Pre-emptive bio-security BMP development.

4. Technology
- (M) Standardized metrics/methodology for determining evaporator efficiency
- (L) Determining the profitability of vacuum systems for small-scale growers.
- (L) The yield benefits of using IPA sani-caps
- (L) Optimized sap ladders

5. Consumer and Market Research
- (M) Ways to increase the value of buddy or off-flavour sap/syrup
- (L) Determine maple syrup quality and taste from different areas of Ontario

6. Variety Evaluation and Development
- (L) Evaluation of “sweet-tree” performance in Ontario

31
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Note: Maple syrup ranked their priorities within each of the themes as either high (H),
medium (M) or low (L). This has been indicated at the beginning of each priority in brackets.

Submitted by:
Dr. John Steele
Maple, Tree Nut and Agroforestry Specialist, OMAFA

Martin Ennis
Training Coordination and Dissemination Committee Chair, Ontario Maple Syrup Producers
Association

Mushrooms

Ranked priorities

1. Technology

2. Consumer and Market Research
3. Sustainability

4. Agronomy

Note: no priority rankings were provided for Pest and Disease or Variety Evaluation and
Development.

Research priorities by theme

1. Technology
- Automation and other technology to address the high costs and availability of labour
- Strategies for improving food safety and preventing contamination

2. Consumer and Market Research

- Consumer and market research.

- Analysis and validation of the nutritional value and potential health benefits of
mushrooms, especially immune system responses, brain health, and the potential for
treating or mitigating the effects of certain chronic health conditions.

3. Sustainability

- Sustainability, both in production practices and packaging.

- Improving energy efficiency and reducing the carbon footprint of mushroom
production

- Value-added use of mushroom production by-products for functional food and
nutraceutical ingredients

4. Agronomy
- Peat alternatives and other input shortage solutions

Submitted by:
Marianne Muth
Program Manager, Mushrooms Canada
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New and Specialty Crops

Ranked priorities

QU A WN e

Agronomy

Consumer and Market Research
Pest and Disease Management
Variety Evaluation and Development
Technology

Sustainability

Research priorities by theme
1. Agronomy

Establishment (e.g. seeding, density, transplanting, propagation techniques);
pruning and pollination; fertility and water requirements; plasticulture/season
extension, trellising, and other unique requirements; improving winter survival of
certain perennial crops (e.g., lavender and hazelnuts); and harvesting methods /
post-harvest handling and storage issues.

Propagation of high-quality nursery stock for vegetatively propagated crops (e.g.,
lavender, hops, haskap, hazelnut, truffles) and the development of certification
programs that include:

e True to type nursery stock

e Pest free (e.g., disease, virus)

e Inoculated nursery stock (i.e., truffles)

e Efficient propagation methods

Urgent needs in this category: No specific urgent needs, all crops require some level of
agronomy research to determine or improve viability and to ensure economic sustainability.

2. Consumer and Market Research

Develop local supply chains for new and specialty crops by identifying emerging crop

opportunities, identifying the sector partners and their needs (both generating data

and analysis), understanding purchasing and sourcing practices, and accelerating

technology adoption to meet market requirements. Additional areas of market

development requiring research include:

e Understanding market requirements (quality, grades, packaging, consumer
preferences, legal requirements, etc.)

e Expanding market opportunities for Ontario/Canada in the changing

geopolitical/trade landscape (e.g., develop supply chains, identify import

replacement and new export markets)

Consumer education

Cost of production information

Access to processing facilities

Value-added & agrotourism opportunities

Develop new edible materials and bioproducts (e.g., sugars, chemicals,

biomaterials) from non-edible speciality crops, by-products, organic waste, and

residue streams for all specialty crops for a sustainable circular economy

Urgent needs in this category:

e Hops supply chain (incentivising brewing industry to buy locally produced hops)

e Sesame supply chain (identify supply chain partners from aggregator to end
user)

e Hazelnuts supply chain (identify processing partners from aggregator to end
user)
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Goldenseal and other medicinal herb supply chains (aligning production with
demand to address market needs)

Haskap marketing (consumer education, product promotion, etc.)

Access to mixed use, diversified, small-scale processing capacity.

3.Pest and Disease Management
- Field research on pest management including

Weeds under Ontario conditions including conventional and organic pest control
products, cultural or biological control strategies

Pest identification and understanding pest biology on the crop in Ontario

IPM programs

Pesticide resistance management including product timing and rotations,
development of forecasting models, establishing pest thresholds, and
identification of pest-resistant germplasm.

Address the lack or loss of registered pest control products on specialty crops.

- Urgent needs in this category:

Viruses in all specialty crops but especially hops, hemp/cannabis, sweet potatoes,
specialty berries, and tree nuts.

Vertebrate pests in all specialty crops especially birds in haskap and tree nuts,
squirrels and chipmunks in hazelnuts, mice and voles in lavender and root crops
such as ginseng and sweet potatoes

Halo blight/Diaporthe of hops

Foliar diseases of herbs: bacterial blight of cilantro; basil downy mildew; itersonilia
blight of dill

Invasive pests including spotted wing drosophila in specialty berries, black stem
borer and other invasive ambrosia beetles in tree nuts, European cherry fruit fly in
haskap, brown marmorated stink bug in hazelnuts and specialty field crops, spotted
lantern fly in hops, kiwiberries, and other affected specialty crop hosts, Asian
chestnut gall wasp in chestnut

Powdery mildew, plant bugs, scale, stink bugs, caterpillars, in haskap

Boring insect species in woody and semi-woody specialty crops e.g., haskap and
tree nuts

Downy mildew, powdery mildew, cone diseases, flea beetle, mites, and leaf
hoppers in hops

Black rot management in sweet potatoes

Grubs, and wireworms in specialty root crops e.g., sweet potatoes

Bud mite and spongy moth in hazelnuts, Japanese beetles and weevils in all tree
nuts

Diseases of tree nuts e.g., Eastern filbert blight (hazelnuts), Chestnut blight and
chestnut anthracnose(chestnut), bacterial blight (most tree nuts)

Downy mildew, powdery mildew, botrytis head blight, white mould, and various
insect pests in cannabis and industrial hemp

Four lined plant bug, garden fleahopper, Phytophthora root rot, and fungal root
rots on lavender

Diagnosis and management of root diseases of goldenseal

Weed control in all crops but especially sesame given current market opportunities.

4. Variety Evaluation and Development
- Germplasm development, breeding/selection programs for new germplasm that is
high yielding, high quality, adapted to Ontario growing conditions, resistant to key
pests, consistent in germination, and relevant to Ontario market preferences.
- Urgent needs in this category:
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e Selection/evaluation of new hop breeding lines and cultivars to meet diverse
brewer/market needs

e Selection/evaluation of new peanut lines and cultivars for Ontario’s shorter
season and new market opportunities

e Evaluation of new lavender cultivars for hardiness and suitability for different
lavender products

e Evaluate eastern filbert blight resistant hazelnut cultivars under Ontario growing
conditions and breed for new for eastern filbert blight resistant cultivars

e Cultivar evaluations of pawpaw and kiwiberries under Ontario growing conditions.

5. Technology
- Research on efficient production methods that impact labour, energy, greenhouse
gas emissions, carbon sequestration, and water requirements.
- Urgent needs in this category:
e Lavender harvest aids/equipment to reduce labour requirements
e Specialty berry harvesters for fresh and processed markets (e.g., haskap)
e Robotic weeding technology for most crops due to limited access to herbicides

6. Sustainability (environmental)

- Research on best management practices to ensure specialty crop production meets
environmental standards. Evaluate opportunities for crop diversification in a
changing climate.

- Urgent needs in this category:

e Understanding and adapting to the impacts of climate change.
e Looking for new crop opportunities that perform better under changing climate
and can help producers diversify or mitigate risks.

The Edible Specialty Crops sector consists of over 100 different non-traditional commodities
that are typically grown on small acreages in Ontario across multiple subgroups including
culinary & medicinal herbs, fruits, vegetables, grains, fungi, and tree nuts.

Examples include, but are not limited to, goldenseal, cannabis,

lavender, and hops; haskap, kiwiberries, and pawpaw; sweet potatoes,

peanuts, tigernut, and okra; sesame, quinoa, grain amaranth, and teff; truffles, shiitake,
and chaga; and hazelnuts, chestnuts, pinenuts, and pecans.

Submitted by:
Evan Elford
New Crop Development Specialist, OMAFA

Sean Westerveld
Ginseng and Herbs Specialist, OMAFA
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Ornamental Horticulture

Greenhouse Floriculture

Ranked priorities

A ol

Agronomy

Pest and Disease Management
Sustainability

Technology

Consumer and Market Research
Variety Evaluation and Development

Research priorities by theme
1. Agronomy

Optimize nutrient use - Develop strategies to optimize the use of nutrients in plant
production to reduce input costs, promote plant health and eliminate nutrient runoff.
Improve irrigation water quality - Develop strategies to improve irrigation water
quality e.g. by optimizing source water, irrigation systems and/or storage and
recirculation systems, managing algae growth.

Improve plant establishment and survival - Understand and improve plant
establishment and survival in challenging environments, including root growth in
container production, reducing low temperature injury, and media amendments
using wastes from other industries.

Pest and Disease Management

Improved microbial, mechanical or biocontrol of novel or difficult to manage pests,
including Thrips spp. (including T. parvispinus), mealybug, aphids and other insects
and mites prone to insecticide resistance or disrupting current biocontrol programs in
greenhouses.

Efficacy evaluation of new conventional crop protection tools that are compatible
within biocontrol programs

Research on compatibility of novel and existing biocontrol agents with chemical
pesticides, microbial pesticides and sanitizers to ensure the success of biocontrol
within complex growing systems.

Understanding pest control strategies (for insects or diseases) under different
greenhouse environmental conditions (e.g. various temperature regimes, LED lights,
overhead vs. sub-irrigation) to create more resilient pest control programs.
Understanding the role characteristics of ornamental plants play in pest control
programs (tritrophic interactions) to guide growers and breeders towards more
resilient plant/variety selections. The focus should be on plant-pest systems with a
key pest that is difficult to control with pesticides.

Developing pest management strategies to reduce insect or disease pests arriving on
imported plant material. Focus should be on strategies that target more than one
pest complex.

Development and evaluation of rapid or automated pest management strategies,
including (but not limited to), automated pest detection/monitoring, application of
natural enemies, disease detection / identification, etc.
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Investigation of risks linked to occupational pesticide exposure for greenhouse
ornamental workers and an evaluation of the impact enhanced personal protective
equipment might provide.

Sustainability

Reduce water use - Utilize water more efficiently in ornamental plant production with
strategies that are economically viable and commercially practical.

Improve energy efficiency - Strategies to reduce electrical, energy and fuel use that
are economically viable and commercially practical.

Better understanding of the origin, movement, environmental fate and management
of common greenhouse nutrients

Technology

Reduce labour costs - Identify issues and opportunities for driving down labour costs
in the sector.

Supplemental lighting - Strategies to improve plant production with supplemental
lighting.

Evaluate novel devices, technology and robotics relevant to floriculture (greenhouse
and outdoor)

5. Consumer and Market Research

Consumer research - Understand market trends, quantify environmental benefits,
identify which plants to grow, when to supply them, and how to present and market
them.

Evaluate trends within differing subsectors of the ornamental industry (i.e. growth of
specialty cut flower farms)

6. Variety Evaluation and Development

Submitted by:
Kathryn Russell
Greenhouse Floriculture Production Specialist, OMAFA

Nursery (Outdoor Ornamentals)

Ranked priorities

1.

ounswNnN

Technology

Agronomy

Pest and Disease Management
Sustainability

Consumer and Research Market
Variety Evaluation and Development
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Research priorities by theme
1. Technology

Finding ways to reduce cost of production (labour efficiencies and automation)

including:

e Investigating and evaluating automated alternatives for spacing and condensing
potted plant material within polyhouses

e Developing efficiencies in inventory management such as validating drones and
expanding image recognition software into shrubs, perennials, etc

e Improving blow over prevention strategies for large nursery stock that integrate
with current inventory logistics

2. Agronomy

Improvements to water quality & usage in field and container nurseries including:

¢ Evaluating methods to mitigate increasing media pH due to alkaline irrigation
water in outdoor container production systems

e Evaluating automated watering techniques that utilize sensors and models with
the goal of removing the need for human decision-making

e Improving irrigation water quality by finding better algae control measures that
can be used in large-scale collection ponds throughout the summer.

Improvements to crop nutrition and soil health, including:

e Improved understanding of fertility needs of different ornamental plant families
and genera with the goal of developing updated fertility guidelines applied to
Ontario soils

e Develop efficiencies in soil-less media usage that are sustainable and cost
effective while not sacrificing plant health and growth

e Improve adoption of soil health and long-term best management practices

Optimize root zone management for improved plant growth

e Best management practices for root zone management including improvements
to root growth and structure in container and field production

e Development of standard root structure guidelines for purchasing nursery stock
and soil guidelines for out planting trees and shrubs to reduce transplant shock
and plant death.

3. Pest and Disease Management

Research into emerging/invasive species and development of short and long term
sustainable IPM programs, focusing on new and emerging pests including, but not
limited to: Box Tree Moth, Hemlock woolly adelgid, Spotted Lanternfly, Red headed
flea beetle, Root weevils, Strawberry blossom weevil, beech leaf disease, elm zigzag
sawfly, jumping worms, oak wilt, beech bark disease, Japanese beetle, phytophthora
species and others.

Evaluating macro-biological controls for managing outdoor nursery pests in both
container & field nursery stock. Pests of interest include, but are not limited to: Two
spotted spider mites, Aphids, red headed flea beetle, leafhoppers, Japanese beetle
adults and grubs, Spotted lanternfly, Box tree moth, broad mites, and others.
Determining alternatives to herbicides such as improvements to mulches for
container and field production that are cost-effective and sustainable/renewable
sources with longevity for longer term crops.
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4. Sustainability

Identify cost-effective alternatives to plastic to reduce the reliance of plastic products
in the nursery sector, specifically plastic alternatives for pots in 1-2 year growing
cycles that retain longevity in cold climates. OR How can the nursery sector improve
recycling of plastic materials used in production.

Reusing natural materials: What current barriers are present that dissuade nursery
growers from on-farm composting? What waste products from other industries can
be used as inputs for nursery production (i.e. materials used for container and field
soil amendments or composting) and how do we develop cross-sector composting
strategies?

Investigation into more reliable sources for local seed to assist with growing more
native plants and retaining genetic diversity.

5. Consumer and Market Research

Optimizing messaging to customers: How do we better utilize messages such as
‘Grown in Ontario’, ‘Buy Local’ and other green industry messaging to expand
ornamental nursery brands and drive consumer demand

Understanding demand: What measures can be used to better understand and
predict customer demand and market trends in order to reduce waste and grow what
customers want.

How can we promote careers in horticulture in youth curriculums and engage them in
opportunities at nurseries.

6. Variety Evaluation and Development

Variety evaluation and development of cultivars that display resistance to impactful
pests (ie. Boxwood resistance to Box tree moth, Beech resistance to beech leaf
disease, etc.)

Breeding seedless or sterile landscape plants, targeting popular plants in Ontario, to
reduce the risk for invasive plant spread.

Nursery (outdoor ornamental) includes container and field produced woody and herbaceous
ornamentals for the landscape.

Submitted by:
Ryan Munroe
Landscape Ontario Growers Group Research Chair,

Cassie Russell
Nursery and Landscape Specialist, OMAFA
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Turfgrass

Ranked priorities

1. Sustainability

2. Pest and Disease Management

3. Variety Evaluation and Development
4. Technology

5. Agronomy

6.

Consumer and Market Research

Research priorities by theme

1.

Sustainability
- Sustainable turfgrass management practices
- Climate resilience and adaptation to extreme weather

Pest and Disease Management
- Disease and pest resistance strategies
- Control of ants and worm castings

Variety Evaluation and Development
- Turfgrass variety performance and breeding innovations

Technology
- New instrumentation, robotics, and software technologies

Agronomy
- Soil health and nutrient management
- Biologically natural turf management

Consumer and Market Research
- Current economic profile of turf industry (update from 2008 report)

Submitted by:

Katerina Jordan

Associate Professor, University of Guelph
Director, Guelph Turfgrass Institute (GTI)
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Potatoes

Ranked priorities

1.

ousWN

Variety Evaluation and Development
Pest and Disease Management
Agronomy

Sustainability

Technology

Consumer and Market Research

Research priorities by theme
1. Variety Evaluation and Development:

Identify and evaluate new potato lines that can help to provide a 12-month supply of
high-quality potatoes to the Ontario fresh and chip processing industries through
value-added traits such as early maturity, long term storage ability, nutritional
potential, varieties that provide improvement in taste and appearance, increased
resistance characteristics to disease/pests and require reduced inputs (nutrients,
water, etc.), any of which would serve to enhance the competitiveness and
profitability of the Ontario potato industry.

Identify and evaluate tablestock lines for value-added traits that may have a positive
effect on human health.

Potato Breeding: Develop a breeding program that considers disease resistance,
focusing heavily on common scab and/or low N, P, K requirements and/or drought
tolerance as priority traits.

2. Pest and Disease Management

Evaluate cultural, biological, and chemical methods to reduce the incidence of soil-
borne diseases and blight.

3. Agronomy

Soil Health and Regenerative Agriculture: Improve soil health, marketable yield, and
quality by integration of alternative crops, cover crops, tillage, and/ or other
innovative or regenerative practices into potato production systems.

4. Sustainability

Irrigation Management and Water Use Efficiency:

e Exercise regional best management practices for the sustainable use of water
that supports the production of high-quality potatoes, while mitigating production
risks due to climate change.

e Develop water management BMPs to increase water use efficiency such as the
use of new technology to monitor and manage irrigation programs, including
variable rate, research on irrigation management needs to focus on availability,
measurement, and management.

e identify selections and cultivars that are adapted to environments with lower
fertility and water availability. Improve water use efficiency by altering timing
and use of new irrigation technologies.
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- Greenhouse Gas Emissions, Environmental Performance, and On-farm Adaptations:
e Enhance agronomic practices that reduce greenhouse gas emissions and
strengthens the environmental performance of potato production in Canada.
e Conduct research in agronomic practices leading to the optimal use of inputs with
specific emphasis on 4R Nitrogen management, and N20O reductions, soil and
nutrient conservation, and carbon sequestration.

5. Technology
- Evaluate new and emerging technologies to make producer operations more efficient
and competitive in today’s markets.

6. Consumer and Market Research
- Develop and maintain a strong social media presence to communicate to consumers
and industry.
- Understand consumer trends and tendencies to expand markets.

Submitted by:
Kevin Brubacher
General Manager, Ontario Potato Board

Root Vegetables

Ranked Priorities
1. Pest and Disease Management
2. Agronomy
3. Sustainability
4. Consumer and Market Research

Ranking was not provided for the technology or variety evaluation and development
themes.

Research priorities by theme

1. Pest and Disease Management
Insect and disease management: root vegetable growers must manage a wide range of
foliar and soil pests and diseases.

Brassica root crops

- Cabbage maggot on brassica root crops — Cabbage maggot larvae cause extensive
damage to root brassica vegetables, especially rutabaga. With the loss of
chlorpyrifos, few products are available for control. Effective insecticides are needed
for proper management and to reduce the risk of resistance development.

- Downy mildew on brassica root crops — Very few fungicides are registered to control
this foliar disease of brassica root crops. Under the right conditions, this disease can
cause extensive foliar damage, reducing yields.

Carrots
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Nematodes on carrots - Many nematodes including root-knot, lesion and carrot cyst
nematodes are a concern for many carrot growers in the province. Until recently, no
nematicides were registered for control and growers have been reliant on fumigants.
Other effective nematicides are recommended for resistance management.

Cavity spot of carrots - This soil-borne pathogen often creates multiple lesions on
carrots, rendering the crop unmarketable. The registered products are not very
effective in controlling the disease and there is concern the pathogen may be
developing resistance to metalaxyl. Effective fungicides and identification of proper
methods to apply these products are needed.

Sugarbeets

2026: Root aphids in sugarbeets

Cercospora leafspot (Cercospora beticola) on sugarbeet.

Fusarium root rot on sugarbeet — Root rot caused by Fusarium species is becoming
more common in sugarbeet production and control options are very limited.
Aphanomyces root rot on sugarbeet - This is an ongoing issue in sugarbeet
production. It is a sporadic issue so research has been limited in Ontario.

Table beets

2026: New products for broadleaf and grassy weeds in table beets

Cercospora leafspot (Cercospora beticola) on table beet - Potential for more control
options could lead to possible label expansion to include table beets.

Rhizoctonia on table beet — More control options and label expansions needed.
Leafminers on table beets — Table beets have a very small toolbox when it comes to
insecticides and fungicides. Research that can lead to label expansions are needed.
Leafhoppers on table beets — Table beets have a very small toolbox when it comes to
insecticides and fungicides. Research that can lead to label expansions are needed.
Aphids on table beets — Table beets have a very small toolbox when it comes to
insecticides and fungicides. Research that can lead to label expansions are needed.

2. Agronomy

Develop soil health and/or nutrient management strategies that improve crop quality
in root vegetables. Areas of research could include (but are not limited to): root
health/soil-borne disease, soil organic matter; mitigation of soil compaction;
intercropping options; interactions between applied nutrients; crop varieties and
harvest date; interactions between applied nutrients; crop quality (including storage
characteristics) and variety; interactions between nutrient applications, soil type and
water use; best practices for soil amendments and/or cover crops, nutrient loss and
nutrient use efficiency.

Develop strategies that improve product quality in root vegetables (including storage
quality and percent marketable product).

3. Sustainability

Develop strategies and identify barriers to adoption for water management best
practices in root vegetables that considers any or all of (but not limited to) the
following variables: soil type, nutrient management, product quality and yield,
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irrigation system type, water sourcing, drainage, surface water management (note
water management is not a high priority in sugarbeets).

Develop soil health and/or nutrient management strategies that improve
environmental sustainability in root vegetables. Areas of research could include (but
are not limited to): soil organic matter, soil biodiversity, resiliency and fumigation
alternatives; mitigation of soil compaction; interactions between nutrient
applications, soil type and water use; best practices for soil amendments and/or
Cover crops.

4. Consumer and Market Research

Provide options for product diversification within the root vegetable sector. Projects
should include a market analysis and consider consumer trends.

Develop soil health and/or nutrient management strategies that improve crop quality
in root vegetables. This research should address barriers to adoption and long-term
economic impact.

Root vegetables includes but not limited to carrots, parsnips, beets, sugarbeets, rutabaga,
turnip, radish, horseradish, sweet potatoes.

The 2023 research priorities were re-organized to reflect the six research priority themes
defined for the 2026-2029 report. 2026 indicates this priority was added in 2026.

Submitted by:
Amanda Tracey
Vegetable Crop Specialist, OMAFA

Dennis Van Dyk
Vegetable Crop Specialist, OMAFA

Tender Fruits

Tender Fruits

Ranked priorities

1.

ounkhwnN

Pest and Disease Management
Agronomy

Technology

Variety Evaluation and Development
Environmental Sustainability
Consumer and Market Research



45

Research priorities by theme
Pest and Disease Management

1.

The focus of pest and disease management for tender fruit is on an Integrated Pest

Management (IPM) approach, combining orchard sanitation, cultural practices,

monitoring, and targeted, timely interventions to reduce reliance on pesticides.

Efficacy trials to help expand use of new and existing chemistries across multiple

crops and issues

e Disease management focus: Brown Rot, Peach Leaf Curl, Bacterial Spot, Black
Knot

e Pest management focus: Oriental Fruit Moth, Plum Curculio, Spotted Winged
Drosophila, preventing overwintering pests and controlling insects that damage
fruit directly

Strategies for monitoring, intervention, and management of invasive species and

emerging issues. (For example, but not limited to, Brown Marmorated Stink Bug and

Spotted Lanternfly)

Evaluate the efficacy of sprayer application methods. (For example, but not limited

to, border sprays, alternate row spraying, and use of new equipment designs and

drones.

Investigate new applications or IPM technologies

Agronomy

Goal: Agronomy for tender fruit focuses on precise management of crop load, soil,
nutrients, irrigation, and pest control to maximize both quality and yield. Modern
agronomy also extends to post-harvest packing, storage and transport as part of a
comprehensive, integrated approach to crop production to minimize losses, maintain
quality, and ensure the crop remains viable for consumption or processing.

Crop load management

e plant growth regulators, such as ACC for thinning of peaches and other tender
fruit commodities. New products such as Accede require more details specific to
Ontario and by commodity

e digital tools to optimize manual thinning, reducing labor costs and improving fruit
quality by ensuring the tree supports an ideal fruit load.

Soil health and nutrient management

e Technologies to monitor and track nutrient data, soil health and soil moisture

Irrigation & fertigation management

Agronomic & decision support models (pest & yield) - these models are used for real-

time orchard management, tracking climate data to predict pest outbreaks, bloom,

and harvest dates.

Strategies for optimal harvest management

Storage and cold chain management, treatments and practices to maintain quality

and extend shelf life

Technology (including Mechanization, Automation & Efficiencies)

Goal: Technology for tender fruit focuses on automation, artificial intelligence, and
precision agriculture to manage labour shortages and improve efficiency, quality, and
productivity.



46

Farm management software system for growers (i.e. CropTracker), new innovative
module development
Precision agriculture tools & technologies for tender fruit:
e Computer vision & imaging to analyze tree fruit for size, color, and quality,
enabling accurate, in-orchard yield forecasting and crop load management
e AI-Powered monitoring for early disease detection and to identify bloom density
to adjust management practices
e Sensor-based maturity assessment to check for firmness, sugar levels, and
volatile organic compounds for determining optimal harvest time
e Labour-saving equipment/automated platforms for pruning and harvesting,
e Smart irrigation systems for real-time soil moisture monitoring, allowing for
automatic, targeted water application
e Variable-rate spraying/precision sprayers that use data to deliver treatments on a
per-tree basis
e Smart sprayers that target only the tree leaves to reduce chemical usage
o Implementation of robotic, laser-based weeders
Chemical sprays to reduce hand thinning
Weather stations, networked and integrated with decision support modelling for risk
mitigation.
e To track climate data & to predict pest outbreaks, bloom, and harvest dates etc
Technology in storage and packing efficiencies
e Key packing technologies:
o Soft Fruit Basket case filler
o Optical sorting
o Gentle handling equipment - padded, automated equipment minimizes
bruising
o Automatic palletizers
e Key storage technologies:
o Rapid cooling
o Atmosphere controlled storage & ethylene management
o Physical/chemical treatments
o Automated storage and retrieval systems (AS/RS)
High-density technology for peaches using specialized, compact training systems to
increase early yields, improve fruit quality and facilitate mechanized harvesting.
These systems rely on dwarfing rootstocks, high density hedging, and platforms to
improve efficiency and reduce labor.

Variety and Rootstock Development and Evaluation

Goal: Variety and rootstock development for tender fruit is heavily focused on improving
climate resilience, increasing density through dwarfing and combating soil-borne
diseases.

New variety development and testing in Ontario

e New varieties that are suited to Ontario growing conditions, climate change
pressures and are disease resistant (top 4 diseases are fire blight, black knot,
peach leaf curl, bacterial spot)
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e Fast tracking of virus testing and ramp up of commercial production quantities of

released varieties
- New rootstock development and testing in Ontario

e high density rootstocks for stone fruit to facilitate high density orchard
development and mechanized management and harvesting

e virus/disease resistant rootstocks for stone fruit and pears

e winter hardiness,

e heat stress/drought efficiency nematodes & root rot resistance

e graft compatibility: due to the hybrid nature of many new rootstocks, ensuring
proper union compatibility with commercial cultivars is a primary objective

5. Environmental Sustainability

Goal: Environmental sustainability in tender fruit production focuses on reducing
environmental footprints through technological innovation, soil health management, and
integrated pest management (IPM).

This theme is closely linked with the Agronomy and Technology sections above.

- Climate change adaptation and climate smart practices for tender fruit growers (for
example, Clean Technology: Clean technologies embrace automation in facilities,
making operations more environmentally friendly. These technologies may support
food loss and waste reduction, energy and water conservation, significant
greenhouse gas reduction, etc.

- Key Clean Technology for Tender Fruit:

e precision agriculture & climate smart farming practices

e sustainable packaging and packing systems to reduce packing labour costs and
minimize waste

e water & Energy Saving Systems: Systems designed to operate with minimal
chemicals, and water treatment processes to reduce water consumption while
ensuring high food safety

e drone surveillance: Using drones for rapid field monitoring and analysis of crop
health

e modernized orchard equipment: use of electric pruning shears, pneumatic leaf
removers, and frost-protection wind machines

- Integrated technologies for growers to track on-farm greenhouse gas emissions,
carbon sequestration, water management, nitrogen management etc. (i.e.
CropTracker)

6. Consumer and Market Research
Goal: Consumer and market research for tender fruit focuses on understanding
purchasing drivers, enhancing quality perceptions, and identifying opportunities for
"local" branding to increase market share against imports.

- Market dynamics - competition from imports and retail chain pressure

- Production trends and market distribution

- Socio-Economic impact study, including value chain

- Consumer Science, including consumption/purchasing trends, and consumer
preferences
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- Consumer testing/tasting panels on promising new varieties
- New tender fruit products / value-add product development
- Health and wellness benefits of local tender fruit

- Agri-tourism opportunities

Submitted by:
Sarah Marshall
Manager, Ontario Tender Fruit Growers

Fresh Grapes

Ranked priorities

Environmental Sustainability
Consumer and Market Research

1. Variety Evaluation and Development
2. Agronomy

3. Pest and Disease Management

4. Technology

5.

6.

Research priorities by theme
1. Variety Evaluation and Development
Variety development for fresh grapes is heavily focused on:
- Varieties/rootstocks that can withstand climate extremes in Ontario (i.e. frost,
freeze, drought, excessive heat)
- Fit into manageable harvest windows and meet already identified consumer demand
attributes in berry color, texture, flavor and are seedless.
- Are disease resistant (top diseases are red blotch, leaf roll, downy mildew, powdery
mildew, black rot, botrytis)

2. Agronomy
Goal: Agronomy for fresh grapes focuses on precise management of crop load, soil,
nutrients, irrigation, and pest control to maximize both quality and yield. Modern
agronomy also extends to canopy management, rootstock trials, post-harvest packing,
storage and transport as part of a comprehensive, integrated approach to crop
production.
- Canopy/crop load management, including

Trialing of plant growth regulators, such as ABA and GA to maximize bunch
length, berry size and result in consistent maturity

Trialing of canopy structures to manage light, improve air circulation and reduce
disease

Rootstock trials to assess how different rootstocks affect vine vigor, yield,
pest/disease resistance, climate resiliency (i.e. drought, cold hardiness)
Technologies to monitor and track nutrient data, soil health and soil moisture
Strategies for optimal harvest management

3. Pest and Disease Management
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Goal: The focus of pest and disease management for fresh grapes is on an Integrated
Pest Management (IPM) approach, combining vineyard sanitation, cultural practices,
monitoring, and targeted, timely interventions to reduce reliance on pesticides.
- Efficacy trials to help expand use of new and existing chemistries across multiple
crops and issues
e Disease management focus: red blotch, leaf roll, downy mildew, powdery mildew,
black rot,

e Dbotrytis

e Pest management focus: Spotted Wing Drosophila, Mealy Bug, Ear Wigs,
Japanese Beetle, Spotted

e Lanternfly

- Strategies for monitoring, intervention, and management of invasive species and
emerging issues. (For example, but not limited to, Brown Marmorated Stink Bug and
Spotted Lanternfly)

- Evaluate the efficacy of sprayer application methods. (For example, but not limited
to, border sprays, alternate row spraying, and use of new equipment designs and
drones.)

- Investigate new applications or IPM technologies

4. Technology
Goal: Technology for fresh grape focuses on automation, artificial intelligence, and
precision agriculture to improve efficiency, quality and productivity.
- Farm management software system for growers (i.e. CropTracker), new innovative
module development
- Precision agriculture tools & technologies for fresh grape:
e Computer vision & imaging to analyze fruit for size, color, and quality, enabling
accurate, in-vineyard yield forecasting and crop load management.
o Al-Powered monitoring for early disease detection to adjust management
practices
e Sensor-based maturity assessment to check for brix, pH, and titratable acidity
(TA) to determine optimal harvest timing. Other crucial factors include phenolic
maturity (color and tannins), aroma intensity, berry weight, and visual
appearance to ensure ripeness.
e Smart irrigation systems for real-time soil moisture monitoring, allowing for
automatic, targeted water application.
e Variable-rate spraying/precision sprayers that use data to deliver treatments on a
per-vine basis
e Implementation of robotic weeders, mowers
- Weather stations, networked and integrated with decision support modelling for risk
mitigation.
- Storage and cold chain management, treatments and practices to maintain quality
and extend shelf life

5. Environmental Sustainability



50

Goal: Environmental sustainability in fresh grape production focuses on reducing
environmental footprints through technological innovation, soil health management, and
integrated pest management (IPM).

This theme is closely linked with the Agronomy and Technology sections above.

Climate change adaptation and climate smart practices for fresh grape growers

Clean Technology: Clean technologies embrace automation in facilities, making

operations more environmentally friendly. These technologies may support food loss

and waste reduction, energy and water conservation, significant greenhouse gas

reduction, etc.

Key Clean Technology for Fresh Grape:

e Precision agriculture & climate smart farming practices sustainable packaging and
packing systems to reduce packing labour costs and minimize waste

e Drone surveillance: using drones for rapid field monitoring and analysis of crop
health.

e Modernized vineyard equipment: use of electric pruning shears, pneumatic leaf
removers, and frost/freeze protection

Integrated technologies for growers to track on-farm greenhouse gas emissions,

carbon sequestration, water management, nitrogen management etc. (i.e.

CropTracker

6. Consumer and Market Research
Goal: Consumer and market research for fresh grape focuses on understanding
purchasing drivers, enhancing quality perceptions, and identifying opportunities for
"local" branding to increase market share against imports.

Market dynamics - competition from imports and retail chain pressure
Production trends and market distribution

Socio-Economic impact study, including value chain

Consumer Science, including consumption/purchasing trends, and consumer
preferences

e Consumer testing/tasting panels on promising new varieties

Health and wellness benefits of local fresh grapes

Agri-tourism opportunities

Priority projects for Ontario Fresh Grape Growers are those that boost yields of high-quality
fruit; enhance climate resilience; and drive innovation in variety development, agronomy
and pest/disease management. We advocate for a "team science" approach, welcoming
collaboration between scientists across various regions and disciplines. To ensure real-world
relevance, projects should include outreach components that turn data into meaningful on-
farm improvements. Economic feasibility should be embedded in project design to support a
thriving, sustainable fresh grape sector. Together, we aim to cultivate a robust and resilient
fresh grape industry that ensures growth and profitability and contributes to our national
food security for years to come.

Submitted by:
Sarah Marshall
Manager, Ontario Fresh Grape Growers
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Summary of Themes Across Commodity Groups

To capture how the 16 commodity groups, and their sub-groups, ranked the 6 research
priority themes, a summary table was created using a ‘*heatmap’ to illustrate the themes
ranked highest (1) in the darkest shade and the themes ranked lowest (6) in the lightest
shade.

From the heat map colouring you can visualize that the research themes Pest and Disease
Management and Agronomy were most often ranked in the top 3 for priority order (darker
green colour). Sustainability and Technology tended to be ranked in the middle of the
priority order (lighter green colour). Finally, Consumer and Market Research and Variety
Evaluation and Development tended to be ranked in the lower priority orders (more yellow
colour).

Table 1: Summary of Ranked Research Priority Themes by Commodity Group where 1 indicates the highest priority
and 6 the lowest priority. The 6 themes in alphabetical order are Agronomy,; Consumer and Market Research; Pest
and Disease Management; Sustainability; Technology,; Variety Evaluation & Development. "NR” indicates the
commodity group did not rank that theme. A ‘heatmap’ approach was used to illustrate the themes ranked highest
priority in the darkest shade and the themes ranked the lowest priority in the lightest shade.

Consumer Pest & Disease Variety

Commodity group Agronomy & Market Sustainability | Technology Evaluation &
Management

Research Development
Apples 4 5 3 NR
Berries 3 6 4 5
Brassicas and leafy vegetables 3 4 5
Bulb vegetables - Asparagus 5 3 6 4
Bulp vegetat')les 3 4 5 6
(onions/garlic/leeks/shallots)
Fruiting vegetables - Cucurbit 4 5 3 6
vegetables
Fruiting vegetables - Legume 6 4 3 5
vegetables
Fruiting vegetables - Sweet corn 6 4 5 3
Ginseng 3 4 5 6
Grapes and wine 3 6 4 5
Greenhouse vegetable 5 3 4 6
Honeybees and pollinators 6 5 4 3
Maple Syrup 5 3 4 6
Mushrooms 4 NR 3 NR
New and Specialty Crops 3 6 5 4
Ornamental horticulture - 5 3 6
Greenhouse floriculture
Ornamental horticulture - 5 3 4 6
Nursery (outdoor ornamentals)
Ornamental horticulture - 5 6 4 3
Turfgrass
Potatoes 3 6 4 5
Tender fruits — Tender fruits 6 5 3 4
Tender fruits - Fresh grapes 6 3 5 4
Root Vegetables 4 3 NR NR

To provide a high-level overview of the summary of themes across the sector, ranking for
commodity groups with subgroups (e.g., bulb and fruiting vegetables) were averaged to
represent their commodity group as a whole. Using the average ranking of each research
theme across commodity groups, the overall ranking of the themes is as follows, average
ranking score (out of 6) in brackets, with 1 being highest priority and 6 being the lowest
priority:
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Pest and Disease Management (1.8)
Agronomy (2.7)

Sustainability (3.8)

Variety Evaluation & Development (4.1)
Technology (4.1)

5. Consumer and Market Research (4.2)

A WN -

These ranking values were used to display the number of times each theme was ranked at
each priority level, 1 through 6, (Figure 2) using the same shading system as Table 1 where
themes ranked highest in the darkest shade and lowest in the lightest shade.

Consumer

Variety Evaluation & Development

g & Market Research
9]
'|E W Ranked 1st
2 W Ranked 2n
o
& Ranked 3rd
5 Sustainability -
§ Ranked 4th
(%]
9] Ranked 5th
e Technology .

Ranked 6th

0 2 4 6

8 10 12 14 16 18

Number of time the research priority theme was ranked (max = 16)

Figure 5: Priority order and rank order of the six research priority themes across all 16 commodity groups. Darker
shades indicate higher priority rank, and lighter shades indicate lower priority rank.

Pest and Disease Management emerged as the most consistently high-ranked research
priority theme, always appearing in the top 3 rank and was ranked by 15 of 16 priorities
groups. Only mushrooms did not rank this theme.

Agronomy also ranked strongly with 13 of the 16 commodity groups ranking it as one of
their top three priorities demonstrating a need for production-focused research. All 16
commodity groups provided priorities under this research theme.

Sustainability research was ranked as a priority by all 16 commodity groups. It ranked 3™ or
4t in importance by 10 of the commodity groups. With two commodity groups ranking it
second for importance and the remaining ranking it in 5t or 6% priority order.

The remaining commodity group themes where generally ranked lower, but you can see
that their need and level of priority is dependent on commodity group. Variety Evaluation
and Development was ranked by 13 of 16 commodity groups. While it was the top priority
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for asparagus it was the lowest priority for 4 other groups and not considered a priority for
3 others. Consumer and Market Research was a comparable situation, it was ranked by all
16 commodity groups, with five listing it as their second highest priority and another five
listing it was their lowest priority. Overall Technology was found to be ranked as 4t or 5% in
priority order by the majority of the 15 commodity groups that ranked this priority.

Looking ahead: 2026-2029

Key Learnings

The three-year priority-setting cycle (2023-2026) provided valuable insight into both the
substance of Ontario horticulture research priorities and the structure of the priority-setting
process itself. Collectively, the process reinforced several consistent lessons.

1. The synthesis of priorities across commodity groups indicates clear convergence around
a small number of shared pressure points, most notably pest and disease management
and agronomy. These themes repeatedly emerged as high-priority across diverse
sectors, reflecting common challenges related to biosecurity, regulatory change, climate
variability, and the resilience of production systems. While specific research needs vary
by commodity, the underlying problem areas are widely shared across the horticulture
sector.

2. Consultations highlighted structural differences in capacity across commodity groups.
Well-resourced sectors with dedicated staff, strong research partnerships, and
established funding pathways are better positioned to advance priorities than smaller or
more diverse commodity groups. Groups representing multiple crop types or small
acreage crops often face challenges translating articulated priorities into funded research
due to limited organizational capacity, access to researchers, or awareness of suitable
funding mechanisms and required matching funds.

3. The process underscored the importance of access to research expertise and
infrastructure. Across commaodity groups, the ability to act on priorities was frequently
constrained not by lack of clarity in priorities, but by limited researcher capacity,
misalignment between expertise and sector needs, or difficulty identifying appropriate
research partners.

4. There was strong and recurring interest in cross-commodity approaches where
challenges are clearly shared. Stakeholders consistently noted that collaboration across
commodities could reduce duplication, make more efficient use of research resources,
and accelerate progress on complex issues such as pest pressures, climate adaptation,
technology adoption, and market needs.

Together, these learnings reinforce the value of examining priorities not only at the
commodity level, but also through a cross-commodity, system-level lens.
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Future Directions

Future Priority-Setting Process

Based on experience over the past three years, maintaining a three-year cadence for formal
horticulture priority setting is appropriate. Multi-year cycles have proven effective in
allowing consistent themes to emerge across commodity groups, strengthening confidence
in system-level signals while reducing year-to-year variability. A three-year horizon aligns
with research planning, funding cycles, and project delivery timelines, increasing the
likelihood that priorities translate into completed and applied research. Importantly, this
multi-year timeline reduces consultation burden on commodity groups, particularly small or
volunteer-led sectors, while still enabling meaningful engagement.

This approach does not preclude annual check-ins or thematic dialogue; rather, it
recognizes that formal re-ranking of priorities is most effective when undertaken with
sufficient time for patterns, impacts, and gaps to become visible.

Within a three-year priority-setting framework, future cycles could place greater emphasis
on:

e More explicit cross-commodity problem framing where strong thematic convergence
exists, supporting coordinated responses to shared challenges;

e Improved visibility of research capacity and expertise, helping commodity groups
more effectively connect priorities with appropriate research partners;

e Mechanisms to support underrepresented or diverse (multi-crop) sectors,
strengthening their ability to translate priorities into funded and actionable research.

These considerations are intended to inform ongoing refinement of the priority-setting
process and support continued alignment with sector needs.

Future Sector Enablement Needs

In addition to refinements to the priority-setting process, findings from the three-year cycle
highlight several system-level considerations that may influence the sector’s ability to
advance research priorities over time.

Across commodity groups, there is consistent indication that shared challenges, particularly
in areas such as pest and disease management, agronomy, climate adaptation, and
technology adoption, may benefit from more coordinated, cross-commodity approaches.
Strengthening mechanisms that enable collaboration across sectors may help reduce
duplication, improve efficiency in the use of research resources, and support more
integrated responses to common issues.

Stakeholder input also highlights ongoing constraints related to access to research capacity
and expertise. While priorities are clearly articulated across commodity groups, the ability to
advance them is often influenced by the availability of researchers, infrastructure, and
supporting systems. Improved alignment between identified priorities and available research
capacity may support more timely and effective progress.
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In addition, the process indicates that well-defined priorities do not always translate into
funded or implemented projects. This suggests an opportunity to strengthen connections
between sector-identified needs and funding mechanisms, including improving visibility of
priorities, facilitating alignment with program criteria, and supporting pathways from priority
identification to project development.

Table 2: At-a-Glance Summary of Key Signals

Top Research
Priorities

Cross-Sector
Barriers

Emerging Sector
Pressures

Cross-Commodity
Opportunity

Process
Improvement

Pest and disease management and agronomy are the most
consistently high-ranked priorities across commodity groups.

Access to funding, constrained research capacity, and uneven access
to expertise continue to limit the ability to advance priorities.

Climate variability, labour availability and cost, and adoption of new
technologies are shaping research and innovation needs.

Strong convergence across commodity groups suggests value in
coordinated, cross-sector research approaches.

The three-year priority-setting cycle enables stronger signal
detection, reduces consultation burden, and better aligns with
research timelines.

Together, these observations reinforce the importance of considering not only what research
priorities are identified, but also the broader system conditions that influence how
effectively those priorities can be addressed.
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