Prepared for Organic Alberta
Authored by Brenda Frick, Bluebur Fluent Organics
Joanna MacKenzie and Andrew Hammermeister, Organic
Agriculture Centre of Canada, Department of Plant and
Animal Sciences, Dalhousie University

TABLE OF CONTENTS
Executive Summary.....................................................................................................................................3
Introduction
1. Project Summary.......................................................................................................................................6
1.1 Rationale..................................................................................................................................................6
1.2 Benefits.................................................................................................................................................7
1.3 Purpose................................................................................................................................................7
1.4 Scope....................................................................................................................................................7
1.5 Methods...............................................................................................................................................7
2. History of Organic Research and Extension on the Prairies...............................................................8
Organic Research and Extension Centres of Activity
1. Where is organic research and extension done?.................................................................................11
1.1 Regions..............................................................................................................................................11
1.2 Institutions........................................................................................................................................12
1.3 Other partners and potential partners..........................................................................................13
2. Funders....................................................................................................................................................14
3. Who are the main players? What are their areas of focus?................................................................17
3.1 Universities........................................................................................................................................17
3.2 AAFC Research Stations..................................................................................................................18
Organic Research and Extension by Topic
1. Crop..........................................................................................................................................................19
2. Topic..........................................................................................................................................................21
3. Keywords within topics..........................................................................................................................22
3.1 Fertility Management.......................................................................................................................22
3.1.1 Strengths and Gaps....................................................................................................................24
3.2 Weeds.................................................................................................................................................25
3.2.1 Strengths and Gaps....................................................................................................................27
3.3 System based.....................................................................................................................................28
3.1.1 Strengths and Gaps....................................................................................................................29
3.4 Cultivar development.......................................................................................................................29
3.1.1 Strengths and Gaps....................................................................................................................30
1

3.5 Grain Quality.....................................................................................................................................31
3.1.1 Strengths and Gaps....................................................................................................................32
4. Summary of Research.............................................................................................................................32
5. Summary of Extension...........................................................................................................................35
Linking Research and Extension
1. Past............................................................................................................................................................37
2. Current.....................................................................................................................................................37
3. Potential....................................................................................................................................................38
Extension Highlights
1. COEN.......................................................................................................................................................40
2. Natural Systems Agriculture..................................................................................................................40
3. OACC Website and Ezine......................................................................................................................40
4. Organic Farming on the Prairies...........................................................................................................41
5. Organic Matters.......................................................................................................................................41
6. Best Organic Management Practices....................................................................................................41
7. Organic Connections..............................................................................................................................41
8. Organic Alberta Annual Conferences..................................................................................................41
9. Organic Alberta Newsletter, Eblaster....................................................................................................41
10. ATTRA...................................................................................................................................................42
11. eXtension/eOrganic..............................................................................................................................42
12. Cyberhelp...............................................................................................................................................42
13. Provincial Organic Resources.............................................................................................................42
Appendices
Appendix 1 - POGI Enviro-Scan Spreadsheet - Scope..........................................................................44
Appendix 2 - POGI Enviro-Scan Spreadsheet - Source Materials.......................................................44
Appendix 3 - POGI Enviro-Scan Spreadsheet - Descriptors................................................................46
Appendix 4 - Map of Prairie Research Entities and Corresponding Soil Zones................................54
Appendix 5 - List of Abbreviations...........................................................................................................54

2

EXECUTIVE SUMMARY
In recent years, organic demand has increased, but supply has not kept up. POGI (Prairie Organic
Grains Initiative) was developed to achieve growth in the organic field crop sector by increasing both
quality and quantity of organic field crops and building strong market relationships. The current
project supports these objectives by identifying and analyzing the research and extension resources
available to guide organic producers.
The purpose of this project is to discover, categorize and analyze research documents and extension
activities and materials that can be used by organic farmers on the Canadian Prairies to improve
production practices. We have examined the scientific and extension literature for the Canadian
Prairies and adjacent USA states, over the last 35 years, with a focus on nutrient and weed
management, grain quality and cultivars adapted to organic production. In our data collection, we
also identified systems based research.
Organic research has been done throughout the prairies, primarily at the three agricultural
universities and at Agriculture and Agri-Food Canada (AAFC) Research Stations. Of particular
note are the research programs developed by Steve Shirtliffe and Diane Knight at the University of
Saskatchewan, by Eric Johnson and Stewart Brandt at AAFC Scott, by Dean Spaner at University of
Alberta and by Martin Entz at University of Manitoba. Organic extension has similarly come from
various sources, but especially from Universities of Saskatchewan and Manitoba. Additional research
and extension is provided by provincial governments and organic producer groups.
The Organic Agriculture Centre of Canada (OACC) developed a research and extension program on
the Prairies, through the University of Saskatchewan. OACC continues to support prairie research
through Organic Science Cluster funding, and prairie extension through its national and international
extension website.
Research funding has been provided by a wide array of funders, including the federal government,
federal-provincial partnerships, provincial governments, farmers and farm organizations, commodity
groups, agribusiness and retail.
Our literature scan indicated that the most common crops grown organically on the prairies have,
perhaps unsurprisingly, been the primary focus of organic research and extension. Only pulses are
perhaps over-represented in the scientific literature relative to their use on the prairies.
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Of the four main topics that were the focus of this scan, we found that weed and fertility management
received the lion’s share of research and extension attention. This is consistent with topics identified in
organic research and extension needs assessments throughout the prairies. Nonetheless, research and
extension resources pertaining to all categories were present in the scan.

EXECUTIVE SUMMARY

Fertility management was dominated by two themes: green manure used for nitrogen benefit,
including green manure termination, cover crops, intercrops, forages, and ways of reducing tillage in
green manure management; and soil biology, including mycorrhizae and soil organic matter. These
are ongoing areas of research and the need is ongoing as well. Additional research and extension is
needed to further promote nitrogen building techniques that are more readily incorporated into farm
practice.
The weed management literature was similarly focused largely on two themes: physical (mechanical)
controls, including in-crop tillage and methods of reduced tillage weed control; and cultural weed
control, including seeding rates, rotations, and cropping diversity. As with fertility studies, the
needs and the research are ongoing. Specific studies in perennial weed control, and greater access to
biological controls for common weeds would be helpful.
Systems based studies frequently included fertility and weed control, as well as sustainability, energy
and environment. These studies are needed if non-organic producers are to see the benefits of
transitioning their farms to organic.
The cultivar development literature focused largely on breeding and cultivar selection with primary
emphasis on wheat and to a lesser extent oats, and included justification of the need for specifically
organic cultivars, as well as characteristics of organic-friendly cultivars. Variety trials were conducted
in some regions, but a system of variety trials throughout the region would be needed to fill this
demand. Breeding programs in other crops to address key issues would also be helpful.
Grain quality was relatively underrepresented in the literature, although aspects of grain quality and
yield were often embedded in resources in the other categories. This perhaps represents a prime area
for further development, as grain quality is often vital for market access.
Research without extension is meaningless to the farming community. Funders have recognized the
importance of extending research to the farming community to varying degrees in the past. Currently,
funding extension activities is challenging. A number of potential partners in this endeavour
are identified, including other agricultural sectors, as well as environmental groups. A variety of
institutions and providers are identified.
4

Finally, several key extension resources are summarized. These include websites, manuals, newsletters,
conferences and literature.

EXECUTIVE SUMMARY

Research and extension activities are essential to support the growth of the organic community and
supply the growing demand for organic products. More than 60 years of heavy investment in chemical
agriculture have brought great strides in realized yield and in reducing barriers to production. A
similar effort in organic agriculture would have significant benefits to the organic community, and to
the health of the environment, and the people who are, of course, dependent on it.
Continuing research funding is necessary to address key issues, such as making green manure options
more accessible, and developing realistic means of managing difficult perennial weed problems,
of developing cultivars suited to organic production in all regions of the prairies, and to improve
management practices at harvest and beyond, to improve grain quality.
All this research must be supported with extension that popularizes specific research findings (e.g.
grazing green manures with sheep near Carman MB), and also that brings many studies together to
provide cohesive yet simple guidelines within a topic area (e.g. incorporating green manures into a
management plan for multiple benefits). Major and meaningful work has been done in extension on
the prairies. Revitalizing this work has the potential to truly support the growth needed in organic
production.
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INTRODUCTION
1. PROJECT SUMMARY
1.1. Rationale
Organic demand has increased in recent years and supply has not kept up. To address this unbalance,
POGI (Prairie Organic Grains Initiative) was formed. The Prairie Organic Grain Initiative (POGI)
is a $2.2 million, 4-year program aimed at achieving growth in the organic field crop sector of the
Canadian Prairies, while simultaneously building resiliency and stability. The program focuses
on increasing both the quantity and quality of organic field crops while building strong market
relationships. Increasing the quality and quantity of organic grain from the Canadian Prairies is
imperative for the Canadian organic community to keep up with current market demand and to drive
market expansion.
This desired increase in organic grain requires an increase in the number of organic producers, the
number of organic acres and the agronomic skill of organic and would-be organic producers. To
support this growth, appropriate resources must be available and easily accessible, and gaps must be
identified and filled.
Two streams of the POGI process are directly related to the current report. The New Grower stream
will promote the benefits of organics to non-organic producers and support them through the
transition to organics, while the Optimization stream will improve current organic field crop yields,
quality, and farm profitability.
Within the Optimization stream, an advisory committee was selected to identify priorities for
knowledge transfer in the prairie organic community. A list of potential needs was established,
including specific projects in the areas of improving quality of the harvested crop (including cleaning
and storage), fertility management, weed management and designing sustainable and profitable
farming systems. The list of possible activities was ranked according to their potential scope of impact,
likelihood of success and effect on profitability to help deduce priority areas of work.
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1.2 Benefits

INTRODUCTION

POGI management expects that this project, once completed, will:
1. Assist the industry in identifying gaps in knowledge of organic practices,
2. Allow the POGI to identify target areas for future work,
3. Identify key resources for organic producers in the Canadian Prairies and make them highly
accessible and searchable,
4. Allow organic producers in the Canadian Prairies to capitalize on the latest knowledge of
organic farming management practices to improve grain quantity, quality and profitability.
1.3 Purpose
There is no simple catalogue of resources for prairie organic farmers. Many seekers will turn to online
search engines, but these can provide a confusing array of options, with all too many opportunities
for distraction. The purpose of this project is to discover and categorize research documents and
extension activities and materials that can be used by organic farmers on the Canadian Prairies to
improve production practices (quantity, quality and profitability), to determine the applicability
of these resources to organic farmers and farming zones, and to identify under-represented topics
or gaps where future work is required. We will also identify the major players in the research and
extension fields, who may be in a position to rectify any identified deficits.
1.4 Scope
This project examined scientific literature and extension materials produced on the Canadian Prairies
and adjacent states in the USA within the last 35 years that are relevant to organic production of
field crops (cereals, pulses, oilseeds). Our primary foci were quality, nutrient management, weed
management and cultivars adapted to organics. For additional details, see Appendix 1.
1.5 Methods
Although the number of production resources specifically identified as organic is relatively small,
there is a nearly inexhaustible supply of resources directly or peripherally applicable to organic field
crop production available both online and off. To focus the cataloging of this information in an
effort to capture the most relevant and accessible information, efforts were made to capture the work
done by known researchers focused on organic production in the relevant regions, and to capture the
resources available from a known suite of sources, as listed below. For further details, see Appendix 2.
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Some of our main sources are indicated below:
•

Scientific literature searches to identify peer reviewed journal articles and conference abstracts/
papers

•

University/Agriculture and Agri-Food Canada (AAFC) webpages of specific researchers

•

University online thesis repositories

•

Websites of the Prairie provincial government agriculture departments or ministries

•

Websites of key provincial organic organizations

•

Website of the Organic Agriculture Centre of Canada (OACC)

•

American extension websites

Materials were examined for relevance, and then descriptors were entered into a spreadsheet that
identified the material and how to access it, and categorized it according to the type of material, its
general applicability, and the topics it included. For further details, see Appendix 3. The number of
entries of various types was then tallied. These data form the basis of further analysis.

2. HISTORY OF ORGANIC RESEARCH AND EXTENSION
ON THE PRAIRIES1
Organics in the modern era began slowly on the Prairies when courageous producers determined
to find an alternative to what they saw as damaging agricultural practices. Initially, the research
community did not embrace organics. Elmer Laird began the Back to the Farm Research Foundation
in 1973 to begin to fill this gap. His foundation maintained a demonstration farm, strong outreach in
terms of weekly articles in the local paper and frequent comments on call-in radio programs, as well
as such projects as a grasshopper harvester contest.

1

D. Miller, J. Harrison and B. Frick. 2013. Milestones: The
History of Organics on the Canadian Prairies. In B. Frick (ed).
Organic Farming on the Prairies, 2nd edition. Saskatchewan
Organic Directorate. Muenster SK: St. Peter’s Press.
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It wasn’t until the early 1990’s that the research community undertook designated organic projects:
•

Dr. Brenda Frick at the University of Saskatchewan began weed research on organic farms in
1990 and designated a portion of the Kernen Research Farm in Saskatoon for organic research.

•

Karen DeMong, contracted by the Saskatchewan Organic Industry. Development Council,
conducted research on pea varieties on organic farms

•

Dr. Ewen Coxworth at the Saskatchewan Research Council, with a research team including
Andy Rutherford, Mark Gimby, Gary Smith and Anne Mair, examined the Viability of Organic
Farm Practices.

•

Dr. Martin Entz, at the University of Manitoba, established the Glenlea rotations and began
agronomic research into organic production.

•

Stewart Brandt led a large group of scientists in the development of the Alternate Cropping
Study at the AAFC research station at Scott, SK.

•

Eric Johnson at AAFC Scott began research into mechanical weed control

•

Sharon Rempel examined the suitability of old wheat varieties for modern organic production.

INTRODUCTION

Of these early researchers, only Entz continues to conduct organic research. Today, a larger number
of researchers include some organic research in their programs.
All researchers involved in organic production research undertake some level of extension; some
do a great deal of extension. Extension at Universities often comes in the form of teaching, and also
includes participation in organic field days and conferences. Writing extension materials is often less
of a priority, although some groups excel in this area. Federal researchers also undertake extension,
especially in the form of hosting field days and workshops. In addition, provincial agriculture
departments undertake extension, as do organic producer groups.
The dearth of organic extension in the early years is a reflection of the dearth of organic research to
extend and the newness of the concept of organics in people’s minds.
Elmer Laird was a true pioneer in organic extension. Paul Hanley heralded the modern organic
movement in his groundbreaking publication in 1980, Earthcare: Ecological Agriculture on the
Prairies. Much of the early extension work was done farmer-to-farmer, especially in Organic Crop
Improvement Association (OCIA) chapters.
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Early extension efforts by government include Saskatchewan Agriculture and Food funding Kerry
Foster to write a series of Organic Crop Production bulletins, and AAFC funding Dr. Brenda Frick to
write Weed Management for Organic Producers, both in the 1990s.

INTRODUCTION

During the period from 2003-2008, OACC provided extension services through the work of Frick,
who continued doing extension for an additional 2 years through the University of Saskatchewan.
OACC continues to provide extension, primarily by directing Organic Science Cluster (OSC) funding,
and through its website.
Canadian Organic Growers (COG) has provided some funding for extension projects (generally
more urban) and continues to publish a quarterly magazine. GOG has also published a number of
production guides, including one on field crops. Both OACC and COG have national mandates,
which are not primarily prairie focused.
Keri Sharpe, the organic specialist in Alberta, brought extension specialists across Canada together to
form the Canadian Organic Extension Network (COEN) in 2010. No direct funding was available to
the network.
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ORGANIC RESEARCH & EXTENSION CENTRES OF ACTIVITY
1. WHERE IS ORGANIC RESEARCH AND EXTENSION DONE?
1.1 Regions
Organic research and extension that is relevant to organics has been conducted throughout the
prairies, with concentrations of organic work around the universities at Winnipeg, Saskatoon and
Edmonton and the AAFC research station at Scott SK. This covers the black to dark brown soil zones,
but generally leaves out the brown soil zone, and the northern Alberta agricultural region. This is
unfortunate, as many organic producers are located in these regions. Recent organic research at AAFC
Swift Current is addressing the research gap in the brown soil region.
Research that is not designated by the researchers as ‘organic’, but that can be of use to organic
producers is included in this project. Some is conducted at the Universities mentioned above, and
more is clustered around the AAFC research stations in Lethbridge and Lacombe AB, Swift Current,
Scott and Melfort SK and Brandon MB. These resources combine a variety of study types, from
greenhouse studies to surveys to field experiments. AAFC researchers often collaborate so that field
experiments are performed at multiple AAFC locations, spanning the provinces and soil zones.
Organic extension resources are available from each provincial government, and these are intended
for use throughout each province. Strong extension work has come out of Winnipeg and Saskatoon,
primarily stemming from the work of Martin Entz and Brenda Frick. Some demonstration projects
have been conducted in the La Crete area of Northern Alberta, as well as near Scott and Swift Current
SK. Producer groups have also hosted field days and winter workshops across the prairies, especially
La Crete, Barrhead, Red Deer, Strathmore, Lethbridge regions of AB, Swift Current, Moose Jaw,
Regina, Melville, Humboldt, North Battleford regions of SK and Brandon MB. These are not included
in the literature scan.
Additional research and extension that is applicable to organic producers has been conducted in
North Dakota and Montana. There are also national extension resources in the USA that are intended
for use as far north as these states, and are thus of interest to southern regions of the Canadian
prairies. Although theoretical material can be applicable anywhere, and some material targeted
to southern climes may still be useful (e.g., warm season cover crops may be useful for Canadian
producers who are seeding in mid-summer and do not require seed set) these American resources
were only superficially researched.
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1.2 Institutions
The Universities of Alberta, Saskatchewan and Manitoba have agriculture programs; however, none of
these universities has a designated program for organic research or extension. Research and extension
programs have been developed because of the interest of the researcher, and in some cases because of
funding made available by the provincial or federal governments.

ORGANIC RESEARCH & EXTENSION
CENTRES OF ACTIVITY

The literature scan shows the greatest concentration of research and extension comes from the
Universities of Manitoba and Saskatchewan. Provincial university contributions are indicated below
(percentage of all entries in the spreadsheet; note that some projects involve more than one source, so
percentages may not sum to 100):
•

University of Alberta: 9%

•

University of Saskatchewan: 23%

•

University of Manitoba: 25%

AAFC initiated a major organic project at Scott SK, the Alternate Cropping System Study, which it
continued to fund at some level for nearly 20 years. Other programs have been more intermittent,
sensitive to researcher interests and outside funding. Organic research is not listed as an area of focus
for any of the prairie AAFC research stations, though they all make mention of sustainability, agroecology and similar terms which could include organics.
The literature scan shows that research stations with organic or organic-friendly research and
extension include the following (percentage of entries following the location; note that some projects
involve more than one source, so percentages may not sum to 100):
•

AB: Lethbridge (12%), Lacombe (5%)

•

SK: Saskatoon (9%), Swift Current (9%), Scott (8%), Melfort (2%)

•

MB: Brandon (5%), Winnipeg (2%)

The OACC established the first dedicated organic research and extension position in the Prairies at
the University of Saskatchewan, funded by Prairie provincial governments. This project ran from
2003-2008. Funding could not be sustained.
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OACC maintains a national and international database of research and extension materials and
coordinates the national Organic Science Clusters in collaboration with the Organic Federation
of Canada. The goals of the Organic Science Cluster are to facilitate a national strategic approach
to organic science in Canada, link scientists across the country and disseminate the knowledge
generated to organic stakeholders.

ORGANIC RESEARCH & EXTENSION
CENTRES OF ACTIVITY

Provincial governments vary in their support of extension activity from province to province, and
within a province over time. Organic specialists and organic-friendly extension agents provide a
range of extension services.
Applied research is conducted in AB through the Agricultural Research and Extension Council of
Alberta and in SK through the Agriculture-Applied Research Management program. In addition, SK
funding is also available for farmer initiated studies through ADOPT (Agriculture Demonstration
of Practices and Technologies). These programs generally consist of demonstration projects. Their
programs often do not meet the scientific rigour of peer reviewed publications, but instead provide
demonstration of what could work in local regions.
Producer groups provide significant extension on the Prairies, from local producer groups hosting
field days and inviting researchers to winter meetings, to larger events such as Organic Connections
(biennial conference) and Organic Alberta winter conferences.
1.3 Other partners and potential partners
A large number of additional institutions were seen in the literature scan. Not all are based on the
Canadian Prairies, but all may be potential partners:
•

AAFC Research Stations: Beaverlodge, Calgary, Indian Head, London, Ottawa, Morden

•

Provincial government departments: Alberta Agriculture and Rural Development, Alberta
Research Council, Saskatchewan Ministry of Agriculture

•

Applied research groups: Battle River Research Group, Indian Head Agricultural Research
Foundation, Mackenzie Applied Research Association, Northeast Agriculture Research
Foundation, Northern Great Plains Research Lab, Northern Plains Sustainable Agriculture
Society, Prairie Agricultural Machinery Institute, Pest Management Regulatory Agency, Smoky
Applied Research and Demonstration Association, Western Applied Research Foundation,
Tamworth Agricultural Institute
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•

Universities and research institutions, Canada: Brandon University, Dalhousie University
(formerly Nova Scotia Agricultural College), Lakehead University, Laval University, McGill
University, Universite de Montreal, University of Guelph; USA: Cornell University, Flathead
Valley Community College, Iowa State University, University of California – Berkley, University
of Maine, University of Minnesota, University of Nebraska, University of Vermont, University
of Wisconsin, Virginia Tech, Washington State University, University of Maine, Yale University;
Other: Kyoto Prefectural University, Southwest University China, University of the Punjab,
Instituto de Ecologia y Sistematica, FiBL

•

Industry groups: Canadian Grain Commission, DL Seeds Inc., Western Beef Development
Centre, various wheat, barley, oat and pulse grower associations, various hemp businesses, and
forage councils

•

Agribusiness: Dow AgroSciences, International Plant Nutrient Institute

•

Organic and organic friendly organizations: Organic Crop Improvement Association (OCIA),
Organic Seed Alliance, The Garden Institute of Alberta, Xerces Society

ORGANIC RESEARCH & EXTENSION
CENTRES OF ACTIVITY

2. FUNDERS
Organic research has been funded through federal, provincial and industry monies. At universities,
organizations such as NSERC (Natural Sciences and Engineering Research Council) provide
funding for graduate students and faculty. AAFC provides funding through its research stations, and
through Science Clusters. Provincial governments provide directed funds. Agricultural research also
receives monies from commodity groups, such as Western Grains Research Fund, Pulse Growers,
etc. Farmers support research by hosting trials, conducting their own research on-farm, serving on
research advisory committees, providing cash directly and through their various organizations, and
participating in ADOPT projects.
The largest recent infusion of capital into organic research in Canada has come through the Organic
Science Clusters (OSCI from 2009-2013 and OSCII from 2013-2018), a collaborative effort between
the OACC at Dalhousie University and the Organic Federation of Canada (OFC). AAFC provided
75% funding for OSC as part of the Canadian Agri-Science Clusters Initiative in its Growing Forward
Policy Framework and 25% is provided by industry partners.
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Organic Science Cluster I (OSCI) activities on the Prairies included soil phosphorous dynamics and
mycorrhizal contributions to these; weed populations, organic cereal breeding, low-tillage grain
production and integrated grain-based cropping systems; farm scale energy and nutrient efficiency;
and dairy production. Most of this research directed toward organic agriculture can also be applied to
conventional production systems.

ORGANIC RESEARCH & EXTENSION
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The Organic Science Cluster II (OSCII) activities on the Prairies include crop breeding, reduced
tillage systems, the use of biological soil amendments such as manure and green manure,
phosphorous nutrition and soil microbiology; pest management for grain storage, weed control in
pea, lentil and flax; limiting factors in food processing.
A full list of projects can be found on the Organic Science Cluster website at http://www.dal.ca/
faculty/agriculture/oacc/en-home/organic-science-cluster.html.
The literature scan noted additional funding was provided by the following agencies (numbers
following agency refer to the percentage of all funders, rounded to nearest whole percentage, and
show those greater than 1%; note that some projects involve more than one source, so percentages
may not sum to 100; as these funds were granted over many years, some funders may no longer be
active):
•

Federal initiatives including (including AAFC, Advancing Canadian Agriculture and AgriFood, NSERC; 19%)

•

Federal-provincial initiatives: (5%)
- SK (4%)

•

Provincial government
- Alberta government (includes Alberta Crop Industry Development Fund, Alberta
Agriculture and Rural Development, Alberta Agriculture Research Institute; 7%)
- Saskatchewan government (7%)
- Manitoba government (4%)
- Ontario (includes Ontario Ministry of Agriculture Food and Rural Affairs; 1%)

•

USA (including United States Department of Agriculture; 4%)
- Montana (1%)
- Sustainable Agriculture Research and Education Program (1%)

15

•

OACC (through OSC; 10%)

•

Canadian Wheat Board (8%)

•

Commodity group (11%)

ORGANIC RESEARCH & EXTENSION
CENTRES OF ACTIVITY

- Saskatchewan Pulse Growers (3%)
- Western Grains Research Foundation (3%)
•

Business:
- Envirem (1%)
- Quaker Oats (1%)
- Western Ag Innovations (2%)

•

Less than 1% each;
- Crop protection suppliers: AgrEvo Canada Inc., BASF, Bayer, Cyanamid, Dow, Monsanto,
Zeneca Agro, Rhone-Poulenc, Rohm and Haas
- Fertilizer suppliers: Agrium, Canadian Fertilizer Institute, International Plant Nutrition
Institute, McEwens Fuel and Fertilizer, Westco Fertilizers
- Biologicals: Novartis, Novozymes, Philom Bios, Premier Tech
- AgriBusiness: Cargill, United Grain Grower, Viterra, Grain Millers
- Organic retailers: Nature’s Path, ClifBar, Organic Meadow
- Organic groups: Oregon Tilth, OCIA Research and Education, Saskatchewan Organic
Directorate (now SaskOrganics), COG, Organic Alberta, Organic Farming Research
Foundation
- Other: Bauta Family Initiative on Canadian Seed Security, Canadian Seed Growers, Ceres,
L.H. Hantelman Scholarship, Nova-Agri, RAHR Malting, Xerces Society for Invertebrate
Conservation, Unitarian Service Committee, North Dakota, Organic farms, Nova Scotia
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3. WHO ARE THE MAIN PLAYERS? WHAT ARE THEIR AREAS OF
FOCUS?

ORGANIC RESEARCH & EXTENSION
CENTRES OF ACTIVITY

3.1 Universities
Most of the work at the University of Manitoba (UofM) is through the program headed by Dr.
Martin Entz. He is the researcher on the prairies with the most fully organic research program, and
with the greatest output of graduate students in organics. He also invites collaborations, especially
by initiating the organic mini-farm at Carman, which has been a very successful encouragement
to research. Entz’s primary focus is on sustainability – including: fertility, especially phosphorus
dynamics; intercropping; green manures and green manure termination; weeds, and systems thinking.
The program at UofM is unusual because extension to farmers has been a high priority. Entz’s team
maintains the Natural Systems Agriculture website and have written various newspaper articles.
At the University of Saskatchewan (UofS), Dr. Steve Shirtliffe and Dr. Diane Knight have been
the major players in organic research. They were recipients of targeted organic research funding,
which facilitated a full organic program until this funding came to an end. Shirtliffe’s focus has been
primarily on weeds, especially mechanical and cultural management and agronomy; Knight’s focus
was on soil fertility, including microbial inputs.
Extension at the UofS has a long and proud tradition, and both Shirtliffe and Knight have been
active participants in extension. However, most of the organic extension materials at the UofS were
developed by Dr. Brenda Frick during her term as an organic specialist with OACC and UofS. Frick is
a weed ecologist, but has expanded focus to act as a liaison between researchers of various persuasions
and organic producers. Through Frick, a number of graduate students at each of UofA, UofS and
UofM were encouraged to write Western Producer articles on their research projects.
The University of Alberta (UofA) has played a significant role in organics through the research
program developed by Dr. Dean Spaner. His graduate students were active in both research and
extension, primarily in wheat breeding, but also in wheat quality, intercropping, and soil microbial
communities.
Forerunners in organic research in the United States, relevant to the Canadian prairies, are Dr. Patrick
Carr at North Dakota State University and Dr. Perry Miller at Montana State University. Both are
agronomists with wide ranging interests. Both are cross appointed with the extension division of their
state governments, and thus are active in extension beyond what is typical in Canadian universities.
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3.2 AAFC Research Stations
Agriculture and Agri-Food Canada (AAFC) at Scott SK was a major organic centre because of the
efforts of Stewart Brandt and Eric Johnson. Brandt initiated the Alternate Cropping System Study.
Eric Johnson, often collaborating with Shirtliffe at UofS, maintained a large physical/mechanical weed
control program.

ORGANIC RESEARCH & EXTENSION
CENTRES OF ACTIVITY

AAFC research centres are also good collaborators amongst themselves, with many of their studies
replicated at several research stations. AAFC Lethbridge has the greatest number of entries of any
AAFC station in the datasheet, due primarily to Dr. Robert Blackshaw’s work, which is not targeted
primarily to organic producers. He has contributed extensive research to our understanding of the
relationship between soil fertility and weed vigour, of cover crop/green manure research and of
integrating weed management techniques. AAFC Lacombe, through Dr. Neil Harker, adds a strong
integrated weed management focus.
AAFC Swift Current has also been active through Dr. Myriam Fernandez, in research not specifically
organic, such as the relationship of environment and disease, especially Fusarium. Fernandez’s
research program is moving into more agronomic work, primarily at the encouragement of organic
farmers in her region. Dr. Chantal Hamel, also at AAFC Swift Current, focuses on mycorrhizal
relationships and management effects on soil biology.
Dr. Marcia Monreal at AAFC Brandon was active on soil microbial inputs for a period in the early
2000s.
AAFC stations commit to extension by putting on field days and their researchers attend various
workshops for producers. AAFC also has communication specialists who provide some organic
extension, though this is limited.
Numerous other scientists at AAFC and University research stations have worked on organic, or
organic relevant projects, throughout the Prairie region. Studies have ranged from crop breeding,
weed management, crop rotation, composting, soil fertility management, and grain storage.
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ORGANIC RESEARCH & EXTENSION BY TOPIC
1. CROP
The crops that were the primary focus of research and extension effort in the literature scan are the
primary crops grown on the Prairies. The top 12 crops identified in the scan include 4 cereals, 2
oilseeds and 4 pulses that constitute 97% of the acres of cereals, oilseeds and pulses on the Prairies,
according to the 2012 statistics2.
Comparing the 2012 hectareage values with the number of entries per crop (Table 1), it would appear
that pulses are particularly well represented in the scan. Perhaps this arises from researchers and
extension personnel attempting to address producer concerns about these crops and increase the
proportion of cropped acres in pulses. This seems especially practical, considering the ability of pulses
to thrive in a rotation once soil nitrogen availability is limited. On the other hand, it may be a function
of which research dollars are available.
Canola/rape is also well represented in the literature relative to its presence on the ground in organic
production. Low organic canola acreage is likely far more a reflection of difficulties in avoiding GMO
contamination, and marketing into a GMO-intolerant marketplace, than it is about agronomic issues.
The canola studies in the literature scan are included largely for the general and theoretical impact of
these studies.
Wheat, barley, and oat are each the focus of numerous studies. The percentage of studies in the scan is
roughly equal to their representation in organic crop fields. No major crops are under-represented or
omitted.

2

Macey, Anne.n.d. 2012 Canadian Organic Production
Statistics, Canadian Organic Growers. Accessed 21 June 2015
from cog.ca/our-work/organic-statistics.
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Table 1: Occurrence of crops in the research and extension scan, and percentage of these crops by
hectareage in organic production on the Canadian Prairies.
Crop identified as primary focus of
resource in literature scan

All resources with this focus as
percentage of all resources in
literature scan

As percentage of ha in organic
grain, pulse, oilseed production
across AB, SK & MB*

Wheat

46

34

Pea

30

6

Oat

19

21

Barley

14

13

Flax

15

12

Lentil

12

6

Bean

12

<1

Alfalfa

13

N/A

Canola/Rape

8

<1

Rye

7

4

Chickpea

2

N/A

8

N/A

Clover
*calculated from Macey

3

Additional species identified in the literature scan, as the secondary or tertiary focus of study:
•

Cereals: rye, triticale, sorghum sudan, corn, spelt, millet

•

Forage grass: sorghum sudan, millet, ryegrass, timothy, meadow brome

•

Pulses: bean, chickpea, soybean, faba bean

•

Oilseeds: canola/rape, mustard, sunflower, oilseed radish/tillage radish, hemp

•

Legumes other than pulses: clover, hairy vetch, chickling vetch, sweet clover, lupin, birdsfoot
trefoil, black medic, berseem clover, sainfoin, tangier flat pea, fenugreek, cicer milkvetch, sun
hemp, woolypod vetch, kura clover

•

Other: buckwheat, potato, forage turnip, quinoa, vegetables, amaranth, chicory, phacelia

3

Macey, A. n.d. 2012 Canadian Organic Production Statistics,
Canadian Organic Growers. Accessed 21 June 2015 from cog.
ca/our-work/organic-statistics.
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2. TOPIC
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The major topics identified for the literature scan were grain quality, nutrient management, weed
management and cultivars suitable to organic production. Obviously there is overlap in these topics
– e.g. with good nutrient and weed management, suitable cultivars are more likely to have good grain
quality. Many articles addressed more than a single major topic.
Table 2: Percentage of articles in the research and extension scan within each main category
Topic

Research

Extension

TOTAL of Research
and Extension

Number of articles

% of total in scan*

Fertility Management

298

242

81

Weed Management

284

226

76

Cultivars & Breeding

90

68

24

Grain Quality

64

46

16

Systems Based

80

153

35

*percentages do not add to 100, as many papers considered more than one topic

The greatest emphasis in the articles identified in the literature scan (Table 2) was in the areas of
fertility management (81% of entries) and weed management (76% of entries). This reflects the
consistent trend identified in needs assessments for organic farmers 4,5,6. System based studies were a
distant third, with cultivar studies and grain quality trailing behind.
For most of the designated topics, the number of extension articles was 70-80% of the number of
research articles (Table 2). For systems based research, there were nearly twice as many extension
articles as research articles. This suggests perhaps that systems based research is easier to talk about
than to do. As well, extension, by its nature, is more focused on the farm context, while research is
frequently focused on isolating impacts of single factors. Systems based research is a growing field, but
has been less intensively explored.

4

Frick, B., R. Beavers,A. Hammermeister and J. Thiessen Martins.
2008. Research Needs Assessment of Saskatchewan Organic
Farmers. University of Saskatchewan, Saskatoon, SK. Accessed
21 June 2015 from http://www.dal.ca/content/dam/dalhousie/
pdf/faculty/agriculture/oacc/en/research-priorities/Canadian_
Organic_Research_Needs_Survey_Saskatchewan_2008.pdf

5

Organic
Agriculture
Centre
of
Canada.
2008.
Research
Needs Assessment
of Alberta
Organic
Farmers. Nova Scotia Agricultural College, Truro NS.
Accessed 24 June 2015 from www.organicagcentre.
ca/docs/surveyreports/alberta
survey
nov12.pdf

6

Organic Agriculture Centre of Canada. 2008. Research
Needs Assessment of Manitoba Organic Farmers. Nova Scotia
Agricultural College, Truro NS. Accessed 24 June 2015 www.
organicagcentre.ca/docs/surveyreports/manitoba
survey
dec08.pdf
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3. KEYWORDS WITHIN TOPICS
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For each of the articles in the literature scan, we identified a number of key words that helped to
identify the subtopics within a given main topic. Many of these topics and subtopics are overlapping
– for instance, an article that was identified as ‘green manure termination’ obviously dealt with green
manures, and very possibly with nitrogen, forage or equipment. It may also have dealt with subtopics
within fertility management, weed management and grain quality, for instance if the green manure
added nitrogen, reduced weed pressures and increased the protein level of a subsequent grain crop.
For this reason, keywords tend to cluster together rather than occurring as isolated identities.
3.1 Fertility Management
The entries identified as relating to fertility management fell into several overlapping groups (Table 3).
•

Green manure, including: cover crop, intercrop, forage, nitrogen, green manure termination,
grazing, soil organic matter, seeding rate

•

Rotation

•

Phosphorus

•

Soil biology, including mycorrhizae, soil organic matter

•

Manure, compost

•

Tillage including reduced tillage, erosion, no-till

•

Impacts: yield, cultural control

Research outnumbered extension entries for nitrogen, phosphorus, soil biology, mycorrhizae, green
manure termination, soil organic matter, yield and cultural control (Table 3). This may indicate that
greater extension effort is needed in these areas. Extension outnumbered research entries for rotation
and cultural control.
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Table 3: Keyword allocation within the Fertility Management category
Keyword+

Number of entries in literature scan*
Research

Extension

TOTAL

Green manure

35

38

73

Nitrogen

39

29

68

Rotation

22

28

50

Phosphorus

27

19

46

Soil Biology

22

14

36

Mycorrhizae

22

12

34

Manure

14

17

31

Green manure termination

19

9

28

Soil organic matter

16

7

23

Reduced tillage

10

9

19

Yield

12

5

17

Cover Crop

5

11

16

Cultural control

12

2

14

Intercrop

6

5

11

Erosion

4

6

10

Compost

5

4

9

Forage

4

3

7

Tillage

3

4

7

Grazing

1

4

5

No-till

2

3

5

Seeding rate

4

1

5

ORGANIC RESEARCH
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* Totals of 5 or more entries are shown
+Studies often cross main topics, for instance a study may include both weed management and soil fertility. Some keywords within the designated Fertility
Management category come from other categories, such as ‘Cultural control’ which is part of the Weed Management category
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3.1.1 Strengths and Gaps
Soil fertility research has many areas of strength. The nitrogen benefits of legume green manures are
relatively well studied, with research now underway into ways of terminating green manures while
reducing damage from tillage, including ways to incorporate livestock into green manure rotations.
Research has considered a variety of legumes, suitable to a variety of environments. Much of this
information is available in extension formats. Nonetheless, further research is needed in these areas to
improve our understanding and to find ways of making these options more accessible to producers.
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A lack of acceptance of green manuring in the organic farming community suggests that either
the extension of these ideas is insufficient or that there remain difficulties in practical application.
Although there are numerous entries under extension for green manures and cover crops, practical
reasons for their use, such as nitrogen and phosphorus benefits, weed control benefits and improved
yield have not been addressed as thoroughly – these become increasingly important when justifying
the time, effort and costs of green manuring. Green manure termination and soil organic matter also
seem under-represented in the extension materials.
Areas where further research is suggested include ways of matching nitrogen release to subsequent
crop need; increased green manure options, including more weather resistant options (drought
resistant, low water use, flooding resistant); more agronomy of summer seeded green manures; and
ways of finding the benefits of livestock without having to own livestock.
A second area of strength is in soil biology. This is an area of active research, especially in terms of
mycorrhizal fungi, but the practical applications are not yet clear. Extension lags behind, perhaps
because the science, though fascinating, is in its infancy and largely theoretical at this point. There is
a need for further understanding of how to increase soil biological activity, or harness it to improve
crop production.
Nutrient management tends to focus largely on nitrogen and phosphorus. Nitrogen is the most
limiting soil nutrient; however low levels of phosphorus availability on organic farms have also been
identified as an area of concern. Other nutrients are generally not mentioned, or are discussed more
peripherally. The use of various amendments is not often considered (the scientific consensus seems
to be that these are rarely cost effective for large scale prairie agriculture).
Soil fertility research is effective and ongoing, with significant advances made by teams headed by
Martin Entz, Steve Shirtliffe, Diane Knight, Fran Walley, and Chantal Hamel. Additional research and
extension is needed to improve accessibility of green manures, to understand the impacts of tillage
and to benefit from an understanding of soil biology.
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3.2 Weeds
The large number of keywords associated with the topic of weeds indicates that weed research
is diverse and integrates many research areas (Table 4). In some ways, the response of weeds to
ecosystem management underlies all organic production.
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Research on weed control was clearly dominated by cultural controls, including green manures, cover
crops, intercrops, rotations, variety trials, competition, and seeding rates. Extension in these areas
appears to be lagging behind.
A second focus in weed control is on physical control such as tillage, reduced tillage, and equipment.
These areas seem to receive relatively more extension attention. Biological and chemical weed control
options were also addressed, but were limited.
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Table 4: Keyword allocation within the Weed Management category
Keyword+

Number of entries in literature scan*
Research

Extension

TOTAL

Cultural control

54

25

79

Rotation

15

18

33

Tillage

12

21

33

Physical Control

12

16

28

Green manure termination

14

12

26

Green manure

9

13

22

Seeding rate

10

9

19

Timing of weed control

7

11

18

Cover crop

11

6

17

Intercrop

10

7

17

Yield

12

5

17

Nitrogen

9

7

16

Reduced tilage

9

6

15

Variety trial

11

4

15

Competitive

8

6

14

Biological control

8

5

13

Wild oat

11

2

13

Chemical Control

9

3

12

Equipment

5

7

12

Systems

10

2

12

Grazing

2

5

7

Forage

3

3

6

Grain quality

4

2

6

Manure

4

2

6

Mulch

4

2

6

No-till

4

2

6

Phosphorus

4

2

6

Clipping/mowing

0

5

5

Stacking

1

4

5

* Totals of 5 or more shown
+Studies often cross main topics, for instance a study may include both weed management and soil fertility. Some keywords within the designated Weed
Management category come from other categories, such as ‘Phosphorus’ which is part of the Fertility Management category
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3.2.1 Strengths and Gaps
Strengths in weed research include the diversity of subtopics, including a systems approach, and
a strong emphasis on cultural and physical control. The diversity of topics is, in part, due to the
synthetic nature of weeds themselves. They respond to all of the activities in the farm ecosystem,
including soil fertility and cultivar choices. They also impact grain quality. In turn, weeds receive
attention from weed scientists such as Johnson, Blackshaw and Harker, as well as agronomists such as
Shirtliffe and Entz.
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Extension, especially of cultural weed control, is lagging behind, perhaps in part because they are not
inherently visual. The physical control projects done by Johnson and Shirtliffe lend themselves well
to extension and have been demonstrated repeatedly at field days, especially at AAFC Scott. These
extension events are not recorded in the literature scan. Video of tillage equipment in action is an
ideal way to extend such visual information.
Only two weeds were the specific focus of studies in the scan: wild oats and Canada thistle. Wild oat
research has been relatively strong, with little extension follow up. Although wild oat is common on
organic farms, it is relatively well controlled with delayed seeding and green manuring. More difficult
to manage weeds such as Canada thistle, wild mustard and field bindweed have not received as much
research attention.
Biocontrol is likewise relatively under-represented, considering the enthusiasm with which producers
greet news of products such as Phoma macrostoma. Such biological controls, however, are very long
term projects.
Weeds research is ongoing, and represents a continuous need. Further extension is needed to present
this as a cohesive package. In addition, further work on troublesome weeds such as Canada thistle and
field bindweed is required. Steve Shirtliffe and Eric Johnson have provided much of the physical weed
control research. Neil Harker and Bob Blackshaw have indicated an interesting level of success with
cultural controls in non-organic systems. More extension is required.
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3.3 Systems Based
Many of the entries in our scan looked at organic production issues at a systems level (Table 5). The
optimization stream within POGI identified systems level research as one of its priorities. Systemsbased research frequently includes fertility and weeds studies, and thus many topics overlap. Topics
within systems-based studies included primarily cropping studies – rotation, intercrop, cover crop,
green manure, forage; sustainability, economics, yield. In almost every case, extension entries
outnumber research entries. Overall, extension entries are nearly twice as numerous as research
entries.
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Many of the studies in the literature scan addressed both soil fertility and weed management, and in
this way might also be considered in a broader, systems based approach.
Rotations, sustainability and yield were the most frequent subtopics in the system based literature.
Rotations and sustainability require a longer term perspective and are systems properties. Yield
integrates a number of key variables within a cropping system. A number of aspects of fertility,
especially green manures; and weed control, especially cultural controls; as well as intercropping and
forage were also important.
Table 5: Keyword allocation within the Systems Based category Keyword
Keyword+

Number of entries in literature scan*
Research

Extension

TOTAL

Rotation

7

24

31

Sustainability

8

14

22

Yield

11

6

17

Intercrop

6

9

15

Cultural control

4

10

14

Cover crop

3

9

12

Economics

5

7

12

Green manure

4

8

12

Forage

1

9

10

Green manure termination

6

4

10

Reduced tillage

6

4

10

Environment

0

8

8

Tillage

2

6

8

Nitrogen

4

2

6

* Totals of 5 or more entries shown
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3.3.1 Strengths and Gaps
Research at a systems level is not new in the field of organics. One of the first studies on prairie
agriculture (see history section, Coxworth et al. 1992) asked if organic farming was a viable practice.
However, there is a growing emphasis on systems approaches to organic and ‘ecological’ agriculture in
recent years. A handful of studies are pulling together information from research trials to determine
the impact of organic practices on long term variables such as sustainability. Organic systems are by
nature systems based, and their success both agronomically and in consumer buy-in, is based in part
on this ecological basis.
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Extension interest at the systems level is high. This is especially important when considering the
potential organic farmer. While individual organic practices can be used by non-organic producers,
inquiring non-organic farmers need to see organic production as a viable system before they will
make the move to transition.
3.4 Cultivar development
Many of the entries in the literature scan that focus on cultivar development are either dealing directly
with variety development, or report on variety trials.
The research towards organic variety development is of interest to organic producers, and has been
well reported in the extension literature, but it takes many years before varieties are available to
producers. Conversely, the results of organic variety trials are immediately useful to producers, but
only within a small geographic area.
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+ Studies often cross main topics, for instance a study may include both weed management and cultivar development. Some keywords within the designated
Cultivar Development category come from other categories, such as ‘Competitive’ which is part of Weed Management

3.4.1 Strengths and Gaps
Dr. Dean Spaner and his students at UofA, have been prolific in the area of wheat breeding, including
proving the value of breeding specifically for organic production. Dr. Jennifer Mitchell-Fetch at
AAFC Winnipeg (now Brandon) and colleagues have developed an oat variety specifically targeted to
organic producers, which was developed in part on organic farms. Participatory breeding programs
in oat and wheat are being run throughout the prairies, led by researchers at UofM. Wheat and oat
breeding for organic production are notable strengths. Breeding in other grains, and in pulses or
oilseeds for organic production is a significant gap. Crop breeders at the Crop Development Centre
may be potential contacts in this area. However, crop breeding is a long-term project, requiring many
years to reach fruition.
Variety trials require a significant commitment of time and resources. In conventional agriculture,
these are a major extension focus. Variety trials are run throughout each province, and comparative
assessments are published yearly. In organic production, the effort is much less. Perhaps this is due
to the relative cost. An additional factor is that in high input agriculture, fertility and weed control
programs virtually eliminate these factors. In organic production, individual farms are different in
diverse ways, making it more difficult to determine the best fit organic cultivars. This may be an area
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where local farm clubs might have the most success. Variety trials may be under-reported in the
extension literature because of their regional rather than general applicability.
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Crop breeding is a very long-term project, which is only beginning to show results. Dean Spaner,
Jennifer Mitchell-Fetch and Steven Fox have led important breeding programs. More work would be
valuable. Extension in this area is generally in the form of variety trial demonstration and reports.
These are few for organic production.
3.5 Grain Quality
Grain quality is a topic identified in the terms of reference of this project, but it was not a topic that
made up a large proportion of our scan. Grain quality is often correlated with yield – with good
conditions contributing to both quality and yield, but with low yields often associated with higher
grain protein, for instance. Contributors to grain quality (Table 7) included management factors such
as cultural weed control and insect resistance and cropping factors such as rotation.

+ Studies often cross main topics, for instance a study may include both weed management and grain quality. Some keywords within the designated Grain
Quality category come from other categories, such as ‘Cultural control’ which is part of Weed Management
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3.5.1 Strengths and Gaps
In our scan we found a relative dearth of research specifically on grain quality. A number of studies
focused on the topics of soil fertility or weed management and included yield and some grain quality
characteristics, but this was not a key focus in the paper. Parameters of grain yield, such as nutrient
level, mill-ability, and end-user satisfaction were infrequently addressed.
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Topics such as harvest, cleaning, and post-harvest handling and storage were, as yet, very poorly
represented. This may reflect the belief that, for organic producers, once it’s in the ground, there is
very little that can be done to influence quality. Extension is even less focused on grain quality than is
research.
Lack of research and extension in grain quality is a significant gap. Consumers expect that organic
products are of the highest quality. When organic demand is high, quality may not be a primary
concern of producers, but if the market stabilizes, it may become an important differentiating factor,
determining price and perhaps even the ability to make sales.

4. SUMMARY OF RESEARCH
This study does not address the questions of whether enough research is conducted into organic
production, or if extension is adequate to the organic community’s needs. It simply examines the
reasonably accessible literature, and reports on trends.
Research into organic production systems is focused primarily on the twin concerns of fertility
management and weed control. This corresponds well with the research and extension needs
commonly expressed by farmers. The organic community has been extensively surveyed, and these
results inform research priorities. Organic farmers and farm groups are active in an advisory capacity
in many organic research programs. This helps to ensure that research has impact. A majority of
researchers associated with the entries in the literature scan are agronomists, weeds specialists or soil
specialists.
Strengths in soil fertility research include the following:
•

Addressing nitrogen availability with green manures, cover crops, forages, and diverse cropping
options such as rotations and intercrops
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•

Addressing deterrents to green manure use, such as reducing tillage and increasing financial
incentives, beginning to address issues related to the timing of nutrient release from green
manures relative to the needs of the subsequent crop

•

Identifying and addressing phosphorus concerns, including increased access to phosphorus
through mycorrhizae

•

Beginning to investigate soil biological communities to understand nutrient cycling and
biologically based soil fertility

•

Systems approaches to soil fertility, including studies into rotations and the long-term impacts
of cropping options
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Areas of reduced emphasis include the following:
•

Addressing nutrient concerns beyond N and P

•

Testing various soil amendments marketed to organic producers

These topics are of lesser interest to most soils specialists and many producers feel that the use of
amendments does not fully align with organic principles.
Gaps in soil fertility research are not immediately apparent. Further work on green manure options,
including those that have alternative agronomic characteristics (e.g. summer seeded, winter annual,
drought resistant, flooding resistant, winter hardy, frost-terminated, self-seeding, etc.) would be
valuable.
Strengths in weed control research include the following:
•

Mechanical weed control, including in-crop options and reduced tillage options

•

Cultural controls such as increased seeding rate, rotations, competitive crops

•

Systems approaches to weed control, including the use of several techniques at once to arrive at
optimal results
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Areas of reduced emphasis include the following:
•

Biological controls – these are of great interest to producers, but very slow to yield useable
products

•

Chemical controls – although these seem unlikely to be cost effective for large scale organic
production, and many producers feel that the use of chemical products does not fully align with
organic principles.
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Gaps in weed research include direct research into wild mustard and management of perennial weeds,
especially Canada thistle, quack grass and field bindweed. These weeds are especially problematic to
organic producers.
Systems level studies include those in soil and weed management, as well as those focusing on
sustainability, economics and environment. These are crucial in ‘making the case’ for organics. As
organic management is by its nature holistic and systems based, the need for research that is truly
systems based as well is strong. Many researchers do make efforts to do their studies under true
organic management, integrating their research into crop rotations.
Development of organic cultivars is beginning. Strong efforts in proving the need for organic
cultivars, and resulting selection on organic farms is beginning to yield fruit. However, this is a longterm project with few immediate benefits to organic producers. Wheat and oat have been studied
and cultivars are in development. Pulses and oilseeds, and other cereals have received less attention
and represent a potential research gap. Variety trials are a more immediate form of research, but these
tend to be region specific, rather than broadly applicable.
Yield is a frequent variable in agronomic studies, but other measures of crop quality are less frequently
measured. Studies focusing on parameters of use to processors and end-users were few in our scan,
representing another research gap.
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5. SUMMARY OF EXTENSION
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Some would suggest that research without extension is of little practical use to the organic
community. Research reported in scientific journals is often not very accessible to producers, either
because journals are not available or because they are not especially reader-friendly. Only truly
dedicated producers are likely to scour the scientific literature for an understanding of farming
solutions. Extension is needed to ‘popularize’ scientific studies, and package them in a meaningful
way.
Extension is frequently done by researchers, but this is rarely a prime focus for them and falls instead
on regional organic groups and provincial government personnel. The Canadian Organic Extension
Network was developed because extension specialists felt there was great need for sharing and
advancing the goals of extension. However, they were unable to access funds to put projects in place.
A number of extension devises are needed. Demonstration projects are ways of proofing research
results at a farm scale, and in a variety of environments. Field days and conferences provide transitory
extension. There also a need for more lasting extension resources. Websites can direct people to
resources, and act as libraries and librarians.
Extension in soil fertility has been very effective in some areas. Producer concern over phosphorus
deficiency has been heightened by extension. In other areas extension lags behind research. How to
address these concerns about phosphorus, for instance, is less well known. Extension about the need
for green manures has been extensive, but organic producers often prefer a weed plowdown to a
legume plowdown for nutrient and weed management. This suggests a lack of appropriate extension
in this area, especially in clarifying the diversity of options and the benefits relative to costs. Further
extension that addresses practical deterrents might improve farm practices.
Producers tend to be interested in soil biology, but with limited understanding of how to nurture and
enhance it. This may be an area for greater extension, although this is an area of development in the
research community as well.
Extension on weed control also seems to be lagging behind research, although it is strong in some
areas, such as physical weed control. Extension of physical weed control might take the form of videos
of equipment in operation, linked with key results of studies into these methods. Further extension of
cultural weed control needs to be pursued in particular. If fear of weed problems is the main deterrent
that conventional producers have in transitioning to organic production, this topic needs to be
addressed repeatedly and through diverse messages.
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There are two major sorts of extension required for soil and weed research (and all research, really) –
specific ‘announcements’ of research results, and more major works that synthesize results of multiple
studies into cohesive reports on overarching topics such as tillage equipment, perennial weed control,
intercropping, green manures, etc. Each of these would be more systems based, and integrate a
number of research projects. These will be useful in presenting the idea that organic agriculture is a
viable, modern, science- as well as value-based option.
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Cultivar development is not easily extended until cultivars are available, and tested throughout the
various regions. This has been a major limitation. Extension of the participatory breeding projects
has been one way of popularizing breeding efforts in advance of significant results. Guides suggesting
what to look for in cultivars that might perform well under organic conditions may be another.
Extension about ways to improve grain quality, like research in this area, has been very limited. This is
a significant gap in improving organic grain quality, and merits further work on both the research and
extension fronts.
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LINKING RESEARCH & EXTENSION
1. PAST
In agriculture, research and extension have always gone together. In the early years of the University
of Saskatchewan, the agriculture faculty literally rode the rails with a special car designed to showcase
their work to the farming public.
Many researchers feel it is appropriate to share their work with the end users in the farming
community – for agronomists, this means farmers. However, researchers have multiple
responsibilities to balance, so it often takes a back seat.
Governments have periodically stepped into the extension role with communication specialists and
with staff tasked to attend research events and do farm extension. This process has waxed and waned
with government priorities.
Organic associations have been active in extension – primarily through field days. OCIA chapters
have been especially effective in this way, hosting field days and winter workshops annually for each
of several chapters. Provincial organic organizations have often had annual meetings that included a
conference. Organic Connections, whose board includes people across a diverse range of the organic
community on the Prairies, has hosted major biennial conferences, and lesser organic events. All of
these groups have invited members of the research community to resource their events.
When OACC was first founded, it had a strong vision of extension, with 50% of its professional
staff being primarily focused on extension (Av Singh in the Maritimes, Brenda Frick on the Prairies
and Jane Morrigan as webmaster). These people all had a research focus as well and actively linked
research with extension.

2. CURRENT
In 2012 the OACC and UofM hosted an Organic Science Conference in Winnipeg MB. The
overwhelming consensus of this meeting was that more extension is required, and that research
must be linked with extension. It is an ongoing challenge to fund this linkage as the extension
infrastructure is weakened. OACC no longer has staff on the prairies but continues to electronically
archive and distribute organic research and extension relevant to Canadians. COG does not have a
strong prairie presence.
37

A number of researchers, both inside and outside the OSCII, do some organic research and some
extension of their research. Martin Entz has provided the most balanced mixture of research and
extension, with numerous graduate students and collaborators, an actively updated website and major
extension events. The AAFC Swift Current has a major extension focus, with well attended meetings
with farmers to exchange information. Producers have direct input on the direction of research
studies, including suggesting treatments and priorities. They also have an advisory council which
includes several farmers.

LINKING RESEARCH & EXTENSION

Provincial governments across the prairies have had organic specialists. Keri Sharpe and Laura
Telford hold these positions in Alberta and Manitoba respectively. Their positions are designated as
business development, but they facilitate extension. Chantal Jacobs held the organic specialist position
in Saskatchewan, but her mandate has expanded to alternative cropping systems specialist, and her
position has not been filled during her maternity leaves. Other provincial employees have worked
directly with organic researchers – for example Shannon Chant often facilitates extension at AAFC
Swift Current.
Organic organizations continue with their extension efforts. Organic Connections and Organic
Alberta continue to host major conferences that bring researchers and farmers together. This role
is largely filled by the organic specialist in MB. Several Trans Canada Organic Certification (TCO)
chapters (formerly OCIA chapters) and others continue to host field days. This past winter Organic
Alberta and Sask Organic hosted transition workshops to encourage farmers considering organics.
Each of these events links research with extension.

3. POTENTIAL
An expansion of organic extension is needed to build the organic community and to facilitate POGI’s
goals of growing the number and the skill of organic farmers. Traditionally, extension services are
provided by several groups:
•

Provincial Organic Extension Specialists

•

Provincial Organic Associations

•

Regional/national Organic Organizations

•

Universities and Colleges

•

Research Institutes such as AAFC

•

Crop production clubs
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•

Consultants and service providers

•

Buyers and processors

•

Commodity organizations

•

Sustainability interest groups

LINKING RESEARCH & EXTENSION

Potential pathways for extending organic research exist within the farming community in addition
to the core groups identified above. Often these are under-utilized because of perceived differences.
For instance, no-till and organic farmers both have a tremendous respect for soil and believe that soil
health is the foundation of good agriculture. They simply choose different techniques to encourage
soil health. These commonalities provide some potential for working together.
A number of groups have strong philosophical alignment with the goals of organics. These include a
variety of agricultural, foodie and environmental groups that may be willing to partner to facilitate
research/extension links, such as
•

Small farm, local food, and slow food movements

•

In Alberta, for instance, government staff in the Explore Local Initiative

•

Holistic Resource Management groups

•

Commodity groups, especially cereals, pulses, flax, beef

•

Cows and Fish

•

Environmental Farm Plan

•

David Suzuki Foundation (though not on livestock)

•

Permaculture groups

In addition, there are a number of education organizations that may have expertise that could help
capture the research/extension link:
•

University extension divisions

•

Community and regional colleges

•

Online colleges such as Athabasca

•

Ag in the Classroom

•

Curriculum development such as found on SaskOrganics Food Miles website
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There are a number of individuals who may also be enlisted to help with these efforts, particularly if
funding can be made available:
•

Previous extension facilitators such as retired government staff

•

Previous organic extension providers, such as Gary Smith, Brenda Frick, Ian Cushon

•

Organic inspectors

•

Members of COEN

•

Organic farmers

•

Previous teachers, especially adult educators

•

Organic-friendly writers, e.g. Barb Glen working for Western Producer

LINKING RESEARCH & EXTENSION

A number of extension projects stand out as important. A few of these follow.
1. COEN
The Canadian Organic Extension Network was developed in 2010. Including organic extension
specialists from every province, this group is a valuable resource for accessing the organic
extension materials available throughout Canada. This group has not been very active as a
collective, but remains a largely untapped potential.
2. Natural Systems Agriculture
The Natural Systems Agriculture website is produced by Martin Entz and his research team at
the University of Manitoba, and found at http://www.umanitoba.ca/outreach/naturalagriculture/
organic.html
It is a model for organic extension, drawing on the resources of researchers, students, technicians,
farmers and others. It shares research, and has a vision of developing agriculture more in line
with natural systems.
3. OACC Website and Ezine
The Ezine is an electronic monthly newsletter, providing a listing of all new materials posted on
the OACC website (www.dal.ca/oacc).The resources on the website include academic and popular
items from around the world, as well as information on the various OSC projects.
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4. Organic Farming on the Prairies

LINKING RESEARCH & EXTENSION

This is a manual for organic production, including field crops, horticultural crops and livestock, as
well as marketing. It includes philosophy to answer the ‘why’ questions and practical techniques
to answer the ‘how’ questions. It also includes over 20 farmer or business profiles. http://www.
saskorganic.com/article/organic-farming-prairies-2nd-edition
5. Organic Matters
Western Producer publishes an organic column written by Brenda Frick. The column covers
a wide range of organic topics, and extends backwards over more than 10 years of monthly
contributions.
6. Best Organic Management Practices
This synopsis of management practices is based on interviews with 30 long-time organic farmers
in Saskatchewan, and is paired with scientific studies that relate to these techniques. http://www.
organicagcentre.ca/Docs/BOMP%20Whole%20Dec%2008.pdf
7. Organic Connections
The Organic Connections conferences have run biennially since 2004. They bring together
researchers, marketers, farmers and the farm service sector to provide an excellent extension and
networking opportunity. This is the largest prairie organic conference.
8. Organic Alberta Annual Conferences
Organic Alberta hosts two kinds of conferences. In odd years, a major conference is held in
a central location. In even years, three regional conferences are held. Each of the conferences
includes the extension of research results, as well as marketing and networking opportunities.
9. Organic Alberta Magazine, Eblaster
Organic Alberta publishes a quarterly magazine that includes extension materials. It also sends
out an ‘eblaster’ that provides more timely information, such as news about extension events.
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10. ATTRA

LINKING RESEARCH & EXTENSION

ATTRA is an extension service based in the USA, which includes a great many organic articles,
as well as other articles on sustainable farming. These are very well researched, and many include
information appropriate to our region (though care is needed to separate these from articles that
do not apply due to geographic differences).
11. eXtension/eOrganic
eXtension is an interactive learning environment delivering research-based information emerging
from America’s land-grant university system. https://www.extension.org/organic_production
12. Cyberhelp
A treasure trove of organic resources, but targeted to BC, so some may not fit prairie grain
producers. Their goal is to encourage organic and alternative food production in Canada by
improving access to quality organic farming content online. http://www.certifiedorganic.bc.ca/
rcbtoa/
13. Provincial Organic Resources
Each of the provincial agriculture sites on the prairies has a number of valuable resources for
organic producers or those interested in organic production techniques. http://www.agriculture.
gov.sk.ca/Crop-Organics ; http://www1.agric.gov.ab.ca/$department/deptdocs.nsf/all/agdex10031
; http://www.gov.mb.ca/agriculture/crops/production/organic-crops.html
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APPENDIX 1 - POGI ENVIRO-SCAN SPREADSHEET – SCOPE
The spreadsheet was set up to match the description provided in the Terms of Reference Document for the Enviro-Scan for the Prairie Organic Grain
Initiative. The spreadsheet was the primary tool used for cataloging and categorizing research and extension materials that can be used by organic
farmers on the Canadian Prairies to improve production practices.
Category

In scope

Out of scope

Type of material

Scientific literature

All other types of materials

Extension activities and materials (newspaper and
website articles, college and university courses,
including online courses, webinars, fact sheets, etc)
Region

Canadian Prairies and related climate/soil types
(incl: Northern Great Plains of US)

Regions with very different growing conditions from
the Canadian Prairies

Farming Type

Any farming system that involves field crops
(pulses, oilseeds, cereals) that is relevant for
organic production

All other farming systems

Date of materials

Since 1980

Before 1980

Topics

Field crop:
All other farming topics
• quality (including handling and storage),
• management of nutrients for enhanced
production (quality and quantity),
• management of weeds for enhanced production
(quality and quantity), and
• cultivars adapted to organics.

Audience

Farmers and ag professionals

General interest, not involved in agriculture

Industry sector

Farmers, handlers, buyers, brokers, processors

Supply Retail, consumers
Demand

Business Management

		

Cost of Production, Marketing, Whole Farm
budgeting, record keeping

Loans, business development, International trade
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Appendix 2 - POGI Enviro-Scan Spreadsheet – Source of Materials
Although the number of production resources specifically identified as organic is relatively small, there is a nearly inexhaustible supply of resources
directly or peripherally related to organic field crop production available both online and off. To focus the cataloging of this information in an
effort to capture the most relevant and accessible information, efforts were made to capture the work done by known researchers focused on organic
production in the relevant regions, and to capture the resources available from a known suite of sources. The details of the main searches and scans
conducted are detailed below.
•
•
•
•
•

•
•

•
•
•

Scientific literature searches (Google Scholar, Web of Science) for identified key organic researchers in Manitoba, Saskatchewan and Alberta, as
well as North Dakota, Montana and Minnesota. These researchers were identified by the Project Lead and Project Team.
- These searches identified peer reviewed journal articles, and conference abstracts/papers
University/AAFC webpages of specific researchers
- Peer reviewed journal articles, and conference abstracts, some extension information
Natural Systems Agriculture website of Dr. Martin Entz
- Extension information from Dr. Martin Entz’s group
University online thesis repositories
- Graduate student theses
Websites of the Prairie provincial government agriculture departments: Manitoba Agriculture, Food and Rural Development; Saskatchewan
Ministry of Agriculture; Alberta Agriculture and Rural Development
- General extension information
- Project reports for specific funding programs (e.g. ADOPT, Agri-ARM, ARECA)
Websites of key organic provincial organizations: Manitoba Organic Alliance, SaskOrganic, Organic Alberta
- General extension information
Website of the Organic Agriculture Centre of Canada
- Prairie research and extension listings (previously available on the website)
- Newspaper article and technical bulletin archives
- Prairie organic researcher listings (previously available)
- Organic Science Cluster I and Organic Science Cluster II
- Research prioritization
Western Producer organic articles
American extension websites: ATTRA, Mid West Organic and Sustainable Education Service (MOSES), eOrganic (part of eXtension)
- General extension information
Others

Although the search parameters included the last 35 years, in practice, few resources that old are available online. Some are no longer in print.
The literature scan includes a variety of extension articles. Farmer-to-farmer extension, such as producer-organized field days are vital but uncaptured
extension events.
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Appendix 3 - POGI Enviro-Scan Spreadsheet – Spreadsheet Descriptors
Spreadsheet Descriptors
Column Title

Description of Column Content

Options for Column Content
(See notes below table for further clarification)

ID

Numerical ID assigned to each row of data for easy
reference

Sequentially numbered

Document title

Unedited document title as presented in document

Research or Extension

Classification of the publication as research-based
or extension-based

Research
Extension

Date2

Date of publication

Year of publication, where provided.

Source

Publisher of document

Free form entry.
Citation for peer reviewed journals
Conference details for conference papers,
abstracts, presentations
Website for online materials
Etc.

Authorship

Authors of document, when provided

Listing of all detailed authors of the document.

Sponsors

Providers of funding for research or publications,
when provided

Listing of all detailed sponsors of the work
discussed in the document or of the document itself.

Type of Publication

Information on the type of document being
detailed

Peer reviewed journal
Report
Conference paper
Conference abstract
Conference presentation – slides
Conference presentation – video
Conference presentation – slides & video
Conference poster
Webinar
Thesis
Video
News article
Magazine article
Webpage
Technical bulletin
Guide
Factsheet
Newsletter
Book chapter
Book

Title
1
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Summary type

Summary3
Access/Availability

4

Link5
Geographic area of study

6

Institution, Secondary Institution, Tertiary Institution

7

Summaries are provided for all resources.
This column details the type of summary that was
extracted from the resource for inclusion in the next
column.

Abstract
Summary
Introduction
Conclusions
Executive Summary

Summary of the resource

Extracted from the resource, where possible.

Notes on whether the resource is available for free
online, for purchase, or only in print

Free
Abstract free, full article for purchase
Purchase
Not available electronically

Online address of the resource

Free form entry

Location of work described by the resource.

Free form entry

Institutional affiliations of resource authors.

University of Manitoba
Brandon University
University of Saskatchewan
University of Alberta
AAFC – Brandon
AAFC – Winnipeg
AAFC – Scott
AAFC - Swift Current
AAFC – Saskatoon
AAFC – Melfort
AAFC – Indian Head
AAFC – Lethbridge
AAFC – Lacombe
AAFC – Beaverlodge
University of Guelph
McGill University
Laval University
Dalhousie University/NSAC
Lakehead University
Université de Montréal
North Dakota State University
Montana State University
USDA
University of Minnesota
Other
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On-Farm, Station-based, Lab or Greenhouse

Details on the type of research discussed in
document

On-farm
Station
Replicated on farm and station
Station and on farm mother-daughter
Lab
Greenhouse
Station and greenhouse
On-farm - Farmer initiated
Literature review 8
Survey
Survey and field
Other
Not detailed

Soil Zone9

Details on the Prairie soil zone in which the work
described in the resource was conducted, as
described in the resource.

Brown
Dark Brown
Black
Gray
Dark Gray
Other
Not detailed

Soil Texture

Details on the soil texture in which the work
described in the resource was conducted, as
described in the resource.

Various combinations of sand, silt, loam, clay

Crop System + Additional details

Details on the type of rotation(s) described in the
resource.

Cereal
Diverse annual
Mixed annual/perennial
Grain and integrated livestock
Multiple
Not detailed
*Details column allows free form entry
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Crop + Additional details

Details on the crop type(s) described in the
resource.

Wheat
Oats
Barley
Rye
Triticale
Kamut
Soybean
Lentils
Peas
Beans
Chickpea
Flax
Canola
Mustard
Alfalfa
Clover
Vetch
Other
Multiple
Not detailed
Not applicable
*Details column allows free form entry

Topic – Primary and Secondary

Identifies which of the main topics identified in
the Terms of Reference is/are addressed in the
resource

Weed management
Fertility management
Grain quality
Cultivars and breeding
Systems based
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Keyword – Primary, Secondary and Tertiary

Identifies keywords related to the resource, for
improved searchability and topic identification

Weed Management:
Tillage
Reduced tillage
No-till
Alternatives to tillage
Physical control
Cultural control
Biological control
Chemical control
Synergy/stacking
Seeding rate
Canada thistle
Quack grass
Wild oat
Allelopathy
Rotation
Systems
Environmental effects on weed control
Timing of weed control
Intercrop
Mulch
Equipment
Clipping/mowing
Fertility:
Green manure
Manure
Green manure termination
Cocktail mixes
Cover crop
Forage
Mineral supplements
Compost
Nitrogen
Phosphorus
Potassium
Sulfur
Calcium
Micronutrients
Mycorrhizae
Soil biology
Soil organic matter
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Grain Quality:
Grain protein
Grain quality
Post harvest handling
Harvest
Staining
Sprouting
Kernel size
Breakage
Cleaning
Yield
Breeding:
Variety development
Variety trial
Competitive
Low input
Heritage variety
Disease resistance
Insect resistance
Other:
Erosion
Sustainability
Economics
Energy

Related Resources

10

Identification of other resources detailed in the
spreadsheet that directly related to the resource.

*Tertiary column allows free form entry
Numerical ID of related resource(s).

Rated applicability to organic farmers11

Scale rating of the applicability (usefulness) of the
resource to organic producers

0 = not applicable at all
1 = niche
2 = crop/system specific
3 = regionally specific
4 = theoretical, general application
5 = practical, general application

Applicability to farmers

Comments on the applicability of the resource to
organic farmers.

Provides details further to the Applicability ranking.

Rated relevance in date11

Scale rating on the relevance in date of the
resource.

1 = archival
2 = revise to include recent studies
3 = revise to broaden region
4 = revise for new technology
5 = current
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Need for updating

Comments on the relevance in date and need for
updating of the resource.

Provides details further to the Relevance in Date
ranking.

Rated readability for farmers11

Scale rating of the readability of the resource, from
the perspective of a farmer

1 = difficult
2 = requires focus
3 = specialized vocabulary
4 = densely packed
5 = highly readable
6 = minimal reading required

Need for further research or ways to increase
usefulness

Comments on ways to increase usefulness or
expand research

Free form entry

Applicability to extension

Comments on the applicability of the resource to
extension.

Free form entry

Proposed new work12

Comments on new work that could stem from that
presented in the resource.

Free form entry

Tools within document for knowledge transfer

Indication of any aspects of the resource that
could be pulled into a knowledge transfer activity/
document

Photos
Diagrams
Graphs
Formulae
Video
Memory tools
Stories
Illustrations
Infographics
Case study
Multiple
Other
None

Comments

Any additional comments on the resource relevant
to the Enviro-Scan

Free form entry

												
1

Research or Extension:
•
Research – primary literature, funding reports, scientific resources;
•
Extension – documents intended for knowledge transfer, extension of scientific results, and guiding production.

2

Date: “Unknown” where not provided, or “Ongoing” for library resources
•
Type of Publication: Peer reviewed journal – paper published in a scientific, peer reviewed journal.
•
Book, book chapter – long, topic based research or extension published as a book or the chapter of a book
•
Thesis – graduate student (M.Sc. or Ph.D.) thesis documents
•
Report – written report on a project, often to a funder.
•
Conference abstract, paper, poster, presentation – Resources from scientific and non-scientific (e.g. farmer) conferences
•
Webinar – online, recorded presentation often aimed at a wide audience.
•
Video – online video, often focused on specific studies or concepts.
•
News article – general, broad audience, short written articles, often extending/explaining specific or multiple studies.
•
Magazine article – general, broad audience, long written articles, often extending/explaining multiple studies or concepts.
•
Technical bulletin – short bulletin extending the outcomes of a specific study.
•
Webpage – online, information available on a website
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•
•
•

Factsheet – short publication extending broader concepts than a technical bulletin.
Guide – longer publication, often extending broader concepts or practices.
Newsletter – regular publication to an audience, often providing updates.

3

Summary:
•
If a summary was not provided with the material, the project team provided a suitable short summary. In some instances, summaries were shortened for ease of use.

4

Access:
•
For many peer reviewed publications, only abstracts are freely available. Full articles can be purchased or can be accessed through university library subscriptions.

5

Links:
•
Valid as of May 2015, links may change. To reduce likelihood of broken links, Digital Object Identifier addresses were used where possible (peer reviewed publications)

6

Geographic area of study:
•
Provided in as much detail as was detailed in the resource. In some cases this is regional (Canada, Prairies), in some cases provincial, and in some cases specific locations are provided.
“Canada” or “General” was used for wider scope literature reviews and extension resources.

7

Institution:
•
In the case of some extension articles, the affiliations of the research(ers) discussed is also entered here, when provided.
•
If “Other” was selected in Primary or Secondary columns, details are provided in Tertiary column

8

Literature review:
•
Literature review was used to describe not only true scientific literature reviews, but was the default choice for broad scope extension resources that integrated multiple resources.

9

Soil zone:
•
In instances where this information was not provided in the resource, but could be known with certainty, this information was often added.
•
Multiple was used when it was clear that the work spanned soil zones, but details were not provided.

10

11

Related resources:
•
While there are many links between many of these resources, this column was restricted to resources with a direct connection (e.g. thesis, peer reviewed publication, technical bulletin and news
article all stemming from the same study), and is not exhaustive.

Ratings:
•
These are subjective, made by the project lead.
•
When more than one category applied, the rating was given to the factor that was considered most important.
•
Readability determinations do not consider ‘materials and methods’ sections of scientific writing

12

Proposed new work:
•

Extracted from resource. May be shortened from the original
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Appendix 4 – Map of Prairie Research Entities and Corresponding Soil Zones

Appendix 5 – List of Abbreviations
AAFC - Agriculture and Agri-Food Canada
ADOPT - Agriculture Demonstration of Practices and Technologies
COEN - Canadian Organic Extension Network
COG - Canadian Organic Growers
NSERC - Natural Sciences and Engineering Research Council
OACC - Organic Agriculture Centre of Canada
OCIA - Organic Crop Improvement Association
OFC - Organic Federation of Canada
OSC - Organic Science Cluster (includes OSCI from 2009-2013 and OSCII from 2013-2018)
OVCRT - Organic Value Chain Roundtable
POGI - Prairie Organic Grains Initiative
TCO Cert - Trans Canada Organic Certification Services
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