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“Agricultural extension and knowledge transfer
programs are crucial to the adoption of research
outputs on Canadian farms. However, structural
changes and the diminishing role of provincial &
federal governments have resulted in the need for
a new participatory research and “gf oo @
extension model that is based on §
knowledge sharing and co-
learning. This will benefit both

the research and farming Nl
communities.” AIC 2016

Disseminating Agricultural Research
Bridging the Gap Between ldea and Adoption

Conference Report

Available at www.aic.ca
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“While scientific research is vital, knowledge
transfer is the action that allows it to have

impact within the sector.”

DALHOUSIE
UNIVERSITY

Adapted from Savard et al., 2014



What is a green ma;mufre’?
A crop that is planted to
improve soll fertility, without

intent to harvest a product
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Prairie Organic Grain Initiative

prairie organic
grain initiative

To achieve resiliency and stability while growing the organic sector
in the Prairies by focusing on both quantity and quality of organic
grains and developing relationships across the value chain.

New Sptimization Market

Grower Stream ' Slream Development Stream

Objective:
Increased number of
new organic producers

With high organic prices
for organic grains, there

i trong incentive for
growers to convert fo
organice. But the pathway
to becoming organic often

will take considerable
effort. Through targeted
marketing, a suite of

Objective:
Increased markets for
prairie organic grains

A major barrier to profitable
organic production is
whole-farm bus

planning and marketing

of organic prod . The
Prairie organic brand n

to be promoted in new a
well ng marke
Information sharing across
the whole value-chain

also crucial for market
development. Through data

d support: ration, networking and
D ALHOUSIE er missions abroad,
UNIVERSITY profitability for prodi

increase the number of
organic growers.

and proces
providing improved market
access.
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Update on the Optimization Stream

The Cptimization Advisory Team has been meeting regularty over the last several months and have determined eight
priority areas to focus resources and activities. The team iz now developing an implementation plan for each area.

manures may supply most but not all nutrients
for organic crops, so producers often need

to add nutrients from off-farm at some point.
However, what to use, where to source it, how
to apply it and what is most economical in
terms of nutrient use is still poorly understood
by many organic producers.

Improving Crop Quality

Post-Harvest Sanitation and Economics:
Crganic harvests can contain more weed
seeds and more immature grain than
conventional, so cleaning and storage of
organic grain is crucial for ensuring crop quality
is maximized. Easy to use technologies like
the Quick-Clean greatly improve sanitation and
economics, but there iz poor uptake among
producers. Bin cleanliness is ancther factor
that impacts crop quality.

Cultural Management Practices to Improve
Crop Quality: Organic management relies
heavily on cultural control practices for nutrient
and weed management. However, these

are often regionally-specific, and practices
vary widely from producer to producer.
Systematizing cultural management practices
by crop and region could go a long way to
improving organic crop guality.

4

Improving Weed Management

Tillage Equipment and Practices: Tilage
typically the primary weed management
technique used by organic producers, but
there are many variations in terms of timing,
depth, adjustments etc. that can graatly effect
weed management and crop quality. There
are also new technologies being developed to
mitigate weed pressure without impacting the
crop, however they have not been thoroughly
tested under prairie organic conditions, and
their cost-effectivensss needs 1o be explorad.
Cuttural Management Practices to Reduce
Weed Pressure: Organic producers use
multiple cuttural technigues to reduce weed
pressure, such as increasing seeding density,
seeding in two directions, increasing or
decreasing row spacing and intercropping.
Producers often try different things each year
without really knowing what will be effective.
More examples of sffective technigues in
different crops are required.

Improving Whole Farm Management
Understanding Crop Rotaftion for Nutrient
Budgeting and Weed Control: Crop
rotations are integral to organic production,
both for nutrient and weed management,
however Prairie organic producers vary widely
on how they use rotations. Through monitoring
nutrient budgets in the rotation, adjustments
can be made to maximize crop guantity and
quality.

Cost of Production and Rotation Design:
Before producers know what changes to
make to their systern, they have to understand
how their pottom line will be impacted. This
requires having a good understanding of

their cost of production and how to calculate
it. Many organic producers are not making
management decisions from a cost of
production perspective, which can negatively
impact their profitability.
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Develop a set of resources

to make information about = #¢

green manure choices,

\\, management, etc. easily
/" accessible to organic
_‘j farmers.

% DALHOUSIE =
UNIVERSITY



'2.Collect Information
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What are the needs?

* What rese;rcf

» Environmental scan, literature review

« How can this research be translated into

accessible, impactful materials?

A 7
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1. Consult with farmers to identify gaps in
green manure knowledge & resources

* 14 one-on-one interviews with Prairie organic
grain producers
« 27 farmers participated in a field day event

« Surveyed on information needs and format
preferences

Overview of the organic grain producers surveyed, including their location, soil zone,
cropping system, farm size and organic status

Province Soil Zone Cropping System Acreage Organic Status
Alberta: 8 Br/Dk Br: 27 Crops only: 5 > 1000 acres: 9  Organic: 10
Manitoba: 6 Black: 9 Forage inrotation: 9 < 1000 acres: 5 Transitional: 2
Sask.: 27 Dark Gray: 3 Split: 4

Gray: 1




2. Consult with researchers and extenslon

nure reso rces
xperts (research &

« 13 one-on-one interviews or email
conversations
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Collecting Information: Consultations
\

Overarching informational needs

just!ﬁed or offset/
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» Detailed informational needs: —l
O Overarching + specific information |
4 ECOHO\IC value of green manures |
Q Soil fertility & moisture impacts |
O Best species choices |
U Availability of seed & inoculants |
O Green manure mixes I
O Multi-functionality
U Green manures as a weed management tool
U How to integrate into the rotation
0 Management techniques |
0 How to adapt plans |

% DALHOUSIE
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W
» Varied, and included:
« Concise information with option for
more in-depth materials
* Printed factsheets, manuals

* Videos
* Need for on-the-ground knowledge

» |In-person consultations
- Field days and workshops
Split preference for online/print

% DALHOUSIE
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* What are the needs’?

« How can this research be translated into

accessible, impactful materials’?
VAN
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Collecting Information: Enviro-Scan

* |dentified, classified and analyzed currently
available research and extension resources

« Scientific & extension information from the last 35
years from Canadian Prairies & adjacent US

states
The Enviro-Scan report & enVIro_s can .'J'ﬁﬁiz_..za..'ims-z"
database of studies is \ FOR THE PRAIRIE ORGANIC GRAIN INITIATIVE 'nre,!da.;';im.luanna ac K, Kidy Hutimermeister

DALHOUSIE available on the Organic

UNIVERSITY Alberta website,
http://organicalberta.org/
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- “Alack 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... these become

_ increasingly important when justifying the
" time, effort and costs of green manuring.”
" - Enviro-Scan
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°

@;gotal of 56 Studles

Looked at research studies conducted over W
_ the last 35 years on the Canadian prairies
nd adjacent us Ne‘?hern Great Plains.

Summarized the research results relevant to /
green manure use for Prairie organic grain
production.

Literature also emphasized
regional differences.




« Needforipfafmatonon: ~ .. =~ &}

d Overarching + specific information |
3 Econo»\&,\;c value of green manures |
Q Soil fertility & moisture impacts |
O Best species choices |
O Availability of seed & inoculants |
0 Green manure mixes I
O Multi-functionality

0 Green manures as a weed management tool

U How to integrate into the rotation

O Management techniques |
0 How to adapt plans |
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M Overarching + specific information
M Economic value of green manures
 Soil fertlllty & moisture impacts

] Best species choices

O Availability of seed & inoculants

M Green manure mixes

I Multi-functionality

M Green manures as a weed management tool
I How to integrate into the rotation
I Management techniques

0 How to adapt plans

Informatlan avatlable on
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 Environmental scan, literature review
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Impact, accounting for optimization potential and duration, of resource formats by cost and range of influence
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Manure

Module 2
Green Manure Profiles

Module 3
Managing Green
Manures

-
Online Green Manure Toolkit

Module 1
Choosing a Green

Module 4
Green Manures and
Weed Management

Multifunctionality of
Green Manures

Soil and Climate
Considerations

Rotation
Considerations

Farm Type
Considerations

Management
Considerations

Green Manure
Selection Tools

Alfalfa

Red clover

Sweetclover

Faba bean

Field pea

Lentil

Chickling vatch

Hairy vetch

Rotational Strategies

Planting Strategies

Inoculation

Termination Strategies

Weed & Pest
Management

Managing Challenges

Green Manures and
the Weed
Management Pragram

Green Manure Options
for Weed
Management

Green Manure
Management for
Weed Suppression

Module 5

Green Manure Tool for

Professionals
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Why Organic? ~ Resources =  Case Studies = Evenls

contact  Q

A practical guide to growing green manures.

TOOL KIT CONTENTS:

7

MODULE 1:
CHOOSING A
GREEN MANURE

¥

MODULE 2:
GREEN MANURE
PROFILES

N

MODULE 3:
MANAGING
GREEN MANURES

MODULE 4:
GREEN MANURES
& WEEDS

What is a Green Manure? | What Can Green Manures Do for You?
and Climate Considerations | Rotation Considerations | Farm Type
Considerations | Management Considerations | Making the Decision |
Green Manure Selection Tools | More Resources

Soil

Alfalfa | Red Clover | Sweet Clover | Faba Bean | Field Pea | Lentil |
Chickling Vetch | Hairy Vetch | Legume-Cereal Mixes | Hairy Vetch-Barley
Mix | Pea-Oat Mix | More Resources

Rotational Strategies | Planting Strategies | Inoculation | Pest
Management
Resources

Termination Strategies | Managing Challenges | More

Green Manure and the Weed Management Program | Green Manure
Options for Weed Management | Green Manure Management for Weed
Suppression | More Resources

DALHOUSIE
UNIVERSITY
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Regionally Appropriate Information

Green Manure Toolkit

Module 1: Choosing a Green Manure

Back to all modules | Next: Module 2

* 1. What is a Green Manure?

3. SOIL AND CLIMATE CONSIDERATIONS

» 2.What Can Green Manures Do For You? It is very important to consider the soil, climate and water availability on your farm before choosing a
green manure. On the Canadian Prairies, the soil zone is a good, but general, indicator of soil

3 3.Soil and Climate Considerations moisture. The moisture availability for a crop is lowest in the Brown soil zone, and increases as you
move through the Dark Brown, Black, Dark Gray and Gray soil zones.

» 4. Rotation Considerations
> 5.Farm Type Considerations 4 | i Manitoba

» 6. Management Considerations

» 7. Making the Decision

] Gray
I Dark Gray

I Black

Lethbridge | Winnipe - Dark Brown

» 8. Green Manure Selection Tools

» 9. Digging Deeper - More R ces

Soil zones of the Canadian Prairies

DALHOUSIE 3.1. SOIL MOISTURE
UNIVERSITY Frnnm mmansmeae 1ila 2l cecne Areans seatas Fenon Fha ondl ae thor meanr Tnaeane schans maichars fan ha



Green Manure Toolkit

> 1. What is a Green Manure?

» 2.What Can Green Manures Do For You?

» 3.Soil and Climate Considerations

> 4. Rotation Considerations

» 5.Farm Type Considerations

> 6. Management Considerations

> 7.Making the Decision

» B.Green Manure Selection Tools

» 9. Digging Deeper - More Resources

DALHOUSIE )
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Detailed & Accessible Information

Module 1: Choosing a Green Manure

4. ROTATION CONSIDERATIONS

Green manures can be an essential part of the organic field crop rotation. With the value they can
provide to the farm, green manure crops shounld be treated with care equal to that given to cash crops
in the rotation. The establishment of a good stand can optimize the benefits provided by the green
manure, both in terms of nitrogen fixation [link to N info from COG Handbook] as well as secondary
benefits [Link to Benefits section].

There are a number of options that can allow green manure inclusion in most rotations. Options for
full- or partial-season green manure crops [link to this section below], annual or longer lasting crops
[link to this section below], and pure or mixed stands [link to this section below] can provide
flexibility and allow most goals to be met.

4.1. ANNUALS, BIENNIALS AND PERENNIALS

There are annual (peas, lentils, beans, vetches), biennial (sweetclover) and perennial (alfalfa, clovers)
legume options for green manures (Figure 3). With this variation, there is a suitable green manure for
most any rotation on the Prairies. Annual green manures can occupy a full season in the rotation, or
can even be planted after the harvest of a winter grain where the climate allows. Biennial green
manures are often underseeded into grain crops, so although they grow for two years, only one year
of the rotation is dedicated solely to the green manure. Perennial green manures are also generally
underseeded into a grain crop, and can then be grown on their own for one or more years. Each green
manure lifecycle brings its own unique advantages and challenges, which are outlined in Table 1.




Quick Reference Materials

SUITABILITY OF COMMONLY USED GREEN MANURE LEGUMES TO THE MAIN
PRAIRIE SOIL ZONES (PDF DOWNLOAD)

Suitability of commonly used green manure legumes to the main Prairie soil zones.

Ok
Likely not winter Likely not winter
hardy in more ‘hardy in more
northern regions, | northern regions,
but can be spring- | but can be spring-
seeded seeded

is tab rides i ion based on typical dimate and moisture conditions in the five Prairie soil zones. In atypical years,
refer 1o the zones ical dlosest to what you are For instance, in droughty
years in the Black or Gray refer for the Brown or Dark Brown sofl zones.

DALHOUSIE This table provides information based on typical climate and moisture conditions in the five Prairie
UNIVERSITY soil zones. In atypical years, refer to the recommendations for zones with typical conditions closest to
what vnm are exneriencine. For instance. in drouchtv vears in the Rlark nr Grav snil zones. refar tn
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1 Identlfy a Need

£ 2.Collect Information
< 3.Disseminate Knowledge .
‘*"\4 Gauge U-ptake‘_ & Impact
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i e v
Understand your audience and
their needs

 Consult, listen, interact
Find the right balance between

cost, reach and impact

Base resources on sound scientific
iInformation

Evaluate uptake & impact




Prairie Organic Graln Inltlatlve
Optimization Advisory Committee
= lIris Vaisman
~ Participating producers,-subject area experts

\
Jason Stuka
Joanne Thiessen Martens

Brenda Frick
Rosalie Madden
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