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2019 Alfalfa Fungicide Trials

Roger Burak, Dip Ag

MFSA Research Manager

in
hopes of finding a product to help
with the control of Blossom blight.
However, | have come to accept
the fact that when you try an
applied research project on a
disease, you will likely have a
drought. The very dry conditions
of the last couple years of research
have made it very difficult to attain
the ideal conditions for blossom
blight. As this is great news for
producers, it makes for difficult
times on the research side of
things. As we search for the
blossom blight answer we also
conducted ratings on the more
prevalent diseases in the crop
suchas Spring black stem and
Common leaf spot.

Our trials were conducted as a
large farm scale trial consisting of
three treatments and an untreated
check. The producers involved
were supplied with product to
make three strips of each treatment
within their field with their own
sprayers. This would give us a
strip of 100-120ft in width to
harvest from later. The application
timing for our products was
targeted at the 10% bloom stage
and ratings were taken every seven
days after applications were made.
The treatments were applied at the
high rate and were only applied at
the onetime. All otherinputs were
applied to the trial as producers
would usually conduct with the
exception of any further
fungicides. Harvest was
conducted by the producers in the
fall with their commercial
combines, which resulted in a 60-
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80ft strip being harvested from the
center of each 100-120ft
application strip. A weight wagon
was used to collect harvested
weights, and production
subsamples were collected for
moisture and dockage.

Alfalfa
Weight
Wagon

Field
Sprayer

Disease ratings were taken from
a one meter area at four locations
within each treatment strip. As we
have noticed in the past, disease
pressure can vary within afield and
you may notice certain pockets of
the field with higher or lower
disease pressures. As a producer it
is very important when scouting to
walk the entire field and not rely on
scouting from the easy spots to get
to in your field. The areas chosen
were marked and revisited each
week with ratings taken on a scale
of 1-10 as a % of infection of the
plants at that area.

The season
started off
rather slow for
infections of
spring black
stem, with

Alfalfa Stake increases being
seen until early August. The
greatest increases were seen near
the end of July to beginning of
August, when a few showers had
passed through the trial area.
Riverton did start off with higher
initial ratings, but both sites
showed reductions of spring black
stem over the untreated check
throughout the season. Propulse
and Cotegra both showed disease
reductions at both of our sites,
however it should be noted that
the variations in the disease counts
are less that 1% on average.

The incidence of common leaf
spot early in the season was a little
bit more prevalent at the Riverton
location than in Starbuck, however
later we see the Starbuck location
disease pressure increase over
Riverton. This could be due to the
increased rainfall seen at the
Starbuck location later in the year
that made conditions more
favorable for the development of
disease. Once again we do see an
interaction from the fungicide
treatments over the untreated
check, with aslight advantage seen
by the Cortegra and Propulse
treatments. As seen with the
Spring black stem ratings, there is
not a great difference between the
treatments, and the untreated
check is on average less than 1%
greater in disease pressure.

Product Ingredient Company [ Application rate
Propulse |Fluopyram Group 7 Bayer 300ml/acre
Prothioconazole Group 3
Delaro Prothioconazole Group 3 |Bayer 355ml/acre
Trifloxystrobin Group 11
Cotegra |Boscalid Group 7 BASF 400ml/acre
Prothioconazole Group 3




NEWS FROM MANITOBA

After harvest the yield data was
analysed and illustrated in the
graph in Kg per Hectare. We have
a fairly acceptable variance in the
yield data of 9.4% in Riverton and
8.9% for Starbuck, however we
don't have a significant difference
in the yields attained. Both sites
did have a yield increase with a
fungicide treatment over the
untreated check, which does
indicate an interaction of the
fungicide with the crop, but with
the dry conditions raises the

question if there was actually
enough disease to adversely effect
the crop over any environmental
issues. As a producer you may
look at the data and notice that
Propulse had a 4% increase in
Starbuck and Delaro had a 9%
yield increase in Riverton,
however you must also take into
account that there is an
approximate 9% variation within
the data as a coefficient of variance
in the trial.

As we have seen
in our past years of

Alfalfa Yield Kg/Ha
600

research Propulse

and Delaro have

525
500 467 507
400
300 279 274 277
200
100
0 PROPULSE DELARO CORTEGRA UNTREATED
M Series 1 [ Series 2
cv9.4,8.9 LSD 104,55 Riverton Starbuck

478 .
continued to have
beneficial results for

270 disease sup-pression
and have shown a
trend of yield
increases over the
untreated check.

This year we
included Cortegra in

our trials and this product has now
shown good disease reduction
results as well. | think it’s
important to note that we have not
yet seen any indications of
blossom blight within our trials
and will continue to monitor and
research treatments for this disease
in the future.

| would like to thank all the
producers and fungicide suppliers
for their help in conducting this
trial.=

Riverton Spring Black Stem

Starbuck Spring Black Stem

Starbuck Leaf Spot

Riverton Leaf Spot
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NEWS FROM SASKATCHEWAN

Chair’s Message

James Silcox, Chair

Saskatchewan Forage Seed Development Commission

This will be my last annual report
as your Chair of the Saskatchewan
Forage Seed Development
Commission. | have been on the
board since 2012. While finishing
my 3rd and final term on the board,
I've had a chance to look back and
reflect on all the changes that have
happened. Over that span, we
have seen the size and scope of
research expand and intensify to
the point of having multiple sites
across the province working
together to provide growers
solutions to ever-growing
production and marketing
challenges. We are seeing an
expansion of species and varieties
available to farmers to grow
economically in Saskatchewan.
Quality challenges are being
addressed as well to ensure that
Saskatchewan grown product
continues to hold its reputation as
a preferred product that's being
produced sustainably. This work
cannot be done without the
cooperation, coordination, and
dedication of many different
entities across the three prairie
provinces. A special thanks to all
the individuals, grower
associations, private businesses,
and government agencies and
officials that have made all this a
reality.

On the production side of things,
2019 proved to be quite
challenging for farmers. Its
amazing what growers were able
to accomplish given the harvest
conditions they were given.
However, in many areas there was
still a lot of crop that was unable to
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be harvested, and forage seed
crops were no exception. There
remains a heavy workload this
spring for growers as they deal
with last years crop before they can
even think about planting 2020
crop. Hopefully, mother nature
can cooperate to allow everyone
to get their work done in a timely
matter.

Luckily, most of our research
plots were able to be harvested,
and | look forward to going
through all the data on them as it
continues to be put together. |
would like to thank the various
people for helping to make these
projects happen in the face of
adversity.

The Commission is very
fortunate to have excellent
researchers such as Brianne
McGinnis at the Northeast
Agriculture Research Foundation
(NARF), Michael Steckler at A
Horizon Ag Research, and Dr. Bill
Biligetu, Dr. Sean Prager, Dr.
Bruce Coulman, and Eric Johnson
at the University of Saskatchewan
who dedicate themselves to the
forage industry. We look forward
to sharing this with all of you at our
upcoming meetings, newsletters,
and field days.

| hope we can continue an open
dialogue with producers on
possible research initiatives, so if
you have an idea or a production
challenge, SFSDC is eager to hear
it.

At this time, 1'd like to take this
moment to thank all of the
members and contributors of our
board. | have really enjoyed

getting to know you all better and
working with you through the
years.

We have been successful in
leveraging your levy dollars
through research funding
programs like Saskatchewan
Agriculture's ADOPT and now
getting more funding support from
the Saskatchewan Agriculture
Development Fund. | want to
acknowledge everyone with the
Ministry of Agriculture who has
always been there when we
needed assistance. A special
thanks to our Executive Director,
JoAnne Relf-Eckstein, for the day-
to-day workings of the
Commission. This was Jo-Anne's
first year working with our
Commission and has been great at
learning all things forage seed, and
getting to know the many team
members our Commission
interacts with throughout the year.
Thank you, and we look forward to
working with you in the future.

Best wishes for a safe and
successful 2020,

Your Chair: James Silcox =
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NEWS FROM SASKATCHEWAN

2019 Report

Jo-Anne Relf-Eckstein, Executive Director
Saskatchewan Forage Seed Development commission

Thank you to our forage seed
producers who contribute their
levy to the Commission. We know
that as profit margins tighten,
contributing a levy to a
Commission is sometimes a hard
choice. SFSDC is grateful for your
continued support. We also
acknowledge the registered buyers
of forage seed and recognize their
efforts to collect the forage seed
levy, report deliveries, and forward
the levy to the SFSDC.

| have worked for the
Commission for nine months, and |
appreciate the opportunity to be
involved and be a part of what |
describe as the 'culture' of forage
seed researchers, industry,
government, and forage seed
organizations in Manitoba and
Alberta. Everywhere | went, every
call I made, people in this industry
were friendly, open, and willing to
answer my questions. Thank you!

The Agriculture Development
Fund (ADF) is an important source
of co-funding for research on
forage seed crops. The ADF
receives support from The
Canadian Agricultural Partnership,
a five-year, $388 million
investment in strategic initiatives
for Saskatchewan agriculture by
the federal and provincial
governments. For more detailed
information about the ADF, visit
https://bit.ly/2XCrGRo.

Industry groups such as SFSDC,
have the opportunity to review the
ADF Letters of Intent (LOls)
submitted in April. The industry
stakeholder groups can indicate
proposals that align with their
organization's goals. If an LOI is

selected, the research applicant is
invited to submit a full research
proposal. The board of directors of
an industry group may then assess
the project and consider co-
funding options with other
industry groups and/or the
government. As explained by Dr.
Lei Ren, Research Specialist,
Forage and Agri-Environment,
Saskatchewan Agriculture, in the
June issue of Prairie Seeds
Newsletter, the co-funding
opportunities are discussed and
mutually agreed upon before
researchers are notified of funding
decisions, typically mid-
December.

The first project SFSDC co-
funded, the Development of new
sainfoin (Onobrychis viciifolia
Scop.) lines with smaller seed size
to reduce establishment costs, is
ADF#20150186. The principal
researcher is Dr. Bill Biligetu, with
a team of collaborators including
Dr. Paul Jefferson, Western Beef
Development Centre; Mr. Allan
Foster, Sask Ministry of
Agriculture; and Dr. Bruce
Coulman, University of
Saskatchewan. The Sainfoin
project wraps up in 2020 with the
final results presented later this
year.

Since this first project, SFSDC has
co-funded four additional, multi-
year research proposals submitted
to the ADF. The research is related
to the following forage seed crops:
Red Clover, Plains Rough Fescue,
and Forage Galega. A project to
develop Doubled Haploid
Methodology for forage seed
grasses is also supported.

The ADF program is an excellent
opportunity for a relatively small
producer group such as SFSDC to
interact with other industry groups,
learn best practices, discuss
common areas of research interest
across different commodities, and
co-fund major research projects.
For example, since 2016, SFSDC
allocated $46,000 of its levy
towards the five projects
mentioned above. The ADF and
other groups contributed
approximately $9.56 M, for an
aggregate value of nearly $1.29 M
supporting forage seed research -
the equivalent of one
Saskatchewan forage seed levy
dollar supporting $28 of research!
There are few investment funds
that can match this leverage power
and SFSDC is excited to be a
participant in the ADF program.

The other important aspect of the
ADF program is the establishment
of relationships and the knowledge
exchange or knowledge transfer
between research scientists and
their graduate students, producers,
and industry. In the experiences
thus far, the researchers are
actively engaged in meeting with
the forage seed producers and
sharing their results at SFSDC field
days and grower information
sessions such as the January 14,
2020 meeting in Saskatoon.

SFSDC is a producer-financed
and producer-directed not-for-
profit organization. The Annual
General Meeting is scheduled from
10:45 to 11:15 A.M. January 14,
2020, Hall E of Prairieland Park
complex. This meeting is the
farmer forum to hear the Planned
Levy Allocations for 2019-2020.
Producer financial and democratic
participation is critical to
sustaining its purpose to support
forage seed producers in
Saskatchewan-your dollars—your
vote—your voice.®
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The goal of the 2020 Canadian Forage Seed Conference in Edmonton is to unite the industry throughout
Canada, increase awareness and interest in forage seed production, and to share information on new
technologies in the industry and the direction of research.

The conference was held in Edmonton, Alberta, February 25 & 26, 2020.

Controlling Parasites in Leafcutter
Bees using Herbs and Spices

Danica Baines, Research Scientist

Agriculture & AgriFood Canada, Lethbridge

BIOGRAPHY

Danica Baines is a research
scientist with Agriculture and
Agri-Food Canada who helps
alfalfa seed farmers to achieve
optimal pollination services and
cocoon returns from Alfalfa
leafcutter bees. Before initiating
these studies, Danica worked to
determine whether a food-additive
could protect managed bees from
pesticide applications in the lab
and crop. Before starting the bee
research, Danica worked for 12
years developing prebiotics and
probiotics to manage disease
outbreaks on beef and dairy farms.
She also worked for several years
developing a fly-specific pathogen
to control biting flies on cattle
farms and how to use a caterpillar-
specific pathogen to control a
forestry pest.
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PRESENTATION SUMMARY
The alfalfa leafcutter bee
(Megachile rotundata) is an
important pollinator of alfalfa in
Alberta. Annually, prepupal
cocoons within nestblocks are
collected from the crop, dried,
punched out of the nestblocks and
finally, stored for winter. In spring,
the cocoons are added to trays and
incubated under standard
conditions to obtain the bees
required for pollination services in
the currentyear.

Pteromalus venustus, a
parasitoid of the bee larvae, can
have two generations, the first from
parasitized cocoons in the
previous season and the second
from the first generation emerging
and attacking the cocoons during
the spring incubation. The latter is
currently controlled with an
organo-phosphate insecticide,

Vapona®, but alternative bee-
friendly treatments have not been
investigated. Plant-based powders
can have insecticidal properties
derived from their essential oil
content.

In lab studies, we examined the
impact of varying concentrations
of commercial herbs and spices on
the first and second generations of
adult parasitoids under standard
incubation conditions. Several
plant powders significantly
reduced the number of adult
parasitoids. In 2019, we took three
of the plant powders to farms and
mixed them into the cocoons. We
then examined their impact on the
firstand second generation of adult
parasitoids during the spring
incubation. The best plant
powders caused the adult
parasitoids to leave the trays more
rapidly than the untreated trays
resulting in a significantly lower
number of adult parasitoids in the
second generation. The efficacious
plant powders reduced the
parasitoid populations equivalent
to, or better than, the currently
applied insecticide. =



Cover Crops: Mixes and
Opportunities

Michael P. Schellenberg, Research Scientist, Swift Current
Research and Development Centre - AAFC-AAC

BIOGRAPHY

Since 1996, Dr. Schellenberg, as a
Range and Forage Plant Ecologist,
has conducted and directed forage
plant ecology research in the
disciplines of range science,
perennial plant breeding,
restoration ecology, seed ecology,
agronomy, forage quality and
animal nutrition. His research
activities reflect his diverse
research interests and skills in
forage/range livestock production
and agro-ecosystems. His work has
focused on improving knowledge
of introduced and native plant
communities through
development of simplified plant
communities thus providing
economically, environmentally
and nutritionally sustainable
forage resources to the livestock
industry. Dr. Schellenberg has
authored and co-authored close to

100 peer-reviewed articles, several
book chapters, and over 100 other
publications.  Dr. Schellenberg
plays an active role in developing
future research talent as an Adjunct
Professor with the University of
Saskatchewan. He also supervises
graduate students and Post-
Doctoral Fellows and is lead
scientist for a number of projects.
Dr. Schellenberg is a licensed
Professional Agrologist, Certified
Professional in Rangeland
Management, and Certified
Associate Plant Breeder.

PRESENTATION SUMMARY

When looking at agro-ecosystems
we must look at the whole system
including external factors that may
influence the direction of
development. For example, native
prairie has several plant species
present which utilize differing
ground to deal with

architecture above and below

weather extremes and nutrient
capture. Associated with the
individual plant are unique soil
microbial communities which
increases overall diversity within a
plantcommunity.

Cover crop mixtures are in many
ways an effort to create a simplified
grassland plant community. Cover
crops are defined as “plants seeded
into agricultural fields, either
within or outside of the regular
growing season, with the primary
purpose of improving or
maintaining ecosystem quality”
(Midwest Cover Crop Council).
They can be considered to be
regenerative agriculture and or a
part of sustainable intensification.
Cover crops are not a new
concept, they are found in the
literature dating back to 1779
(Reeves 1994).There are a number
of benefits associated with cover
crops such as enhanced
biodiversity, increased soil
infiltration, reduced erosion,
nutrient retention, weed control,
and insect and disease cycle
disruption (Midwest Cover Crop
Council).

Why the renewed interest? one
might ask. There are a number of
answers to this. They include
dealing with herbicide resistant
weeds, rebuilding soil, improving
sustainability and trying cover
crops in more arid regions. These
are all of interest to producers and
researchers on the Canadian
prairies.

Plant species for possible
mixtures are almost infinite.
Instead of looking at individual
species, the approach of looking at
function contributed to a possible
plant community, was chosen for
work at Swift Current. Four
functions were selected: warm
season grasses, cool season
grasses, nitrogen fixing and soil
tillage.
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grasses, nitrogen fixing and soil
tillage.

For the polyculture study,
annual crops already known to be
adapted to the region, were
selected. For each functional
group, three species were used.
They were seeded as mono-
cultures, binary, four species, eight
species and 12 species mixes. The
multiple species out-yielded most
monocultures. Weed control did
occur for some mixtures, usually
with soil tillage brassicas.
Phosphorous did increase but not
nitrogen. Insect predation on
brassicas in mixtures decreased
compared to monocultures.
Increase in soil stable aggregates
was noted (an indicator of

increased soil organic matter).
Forage quality was better with
legumes in the mix.

Cover crop mixtures are also
being examined within the organic
research program at Swift Current.
Species again were selected on the
basis of functional group. Species
were initially selected based on
commercial mixtures. This
resulted in the need to identify
species that worked for the semi-
arid environment.

Cover crop mixtures can be
created with many possible
species. The mixtures most often
sold contain a number of non-
adapted species. One must be sure
of what is wanted from the species,
the cost, and weed potential.

Weed potential being the plant
species itself or contaminants.

Initial results from the organic
studies indicate the potential for
disease carry over and not
disruption of the disease cycle.
Mixtures must be developed to
take into consideration crop
species to follow and their disease
susceptibility. This emphasizes
knowing what you want to
accomplish and forward planning.

Another caution is one must be
aware of the potential of species
within the mixtures to contribute
to toxicity. If the cover crop is to be
used for forage, this must be taken
into consideration.

Opportunities exist to use multi-
species mixtures in the drier

IMPERIALSEED

FORAGE SEED SPECIALISTS
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environments found in the
Canadian prairies. At Swift
Current, we have shown the
potential for weed control as well
as improvement of soil
characteristics such as increased
organic matter, and nutrient
cycling. These can be used to
improve land to be used for forage
seed crops. An opportunity also
exists for the forage seed industry
to provide seed to the growing

cover crop seed mixes. Species to
be considered could include some
of the Canadian native species or
the imported seed. There is some
indication, for example, a number
of the imported clover species
could be grown here instead being
imported.

There are still a number of
questions which need to be
addressed. A possible list should
include: How much residue need

to be left to have the desired soil
benefit? How does the mixture
impact specific following crops?
Are there mixtures that may have
greater benefit for certain crops
that follow? How great is the
disease transfer? The question of
economics not just for the cover
crop but also the value of the
benefits must be determined. =

Crop Rotations: Economics &

Benefits

Nityananda Khanal, Research Scientist, Agriculture and
Agri-Food Canada, Beaverlodge Research Farm,

Beaverlodge, AB

BIOGRAPHY

Dr. Nitya Khanal was appointed
as a Research Scientist based at
AAFC - Beaverlodge Research
Farm in 2016, following the
retirement of a predecessor
scientist Dr. Nigel Fairey in 2007.
After the decade-long gap, Dr.
Khanal has effectively been
founding a new forage research
program. He has extended project
collaboration with provincial
agrologists, industry stakeholders
and researchers across Canada,
and diversified the forage research
program, covering the aspects of
cropping systems design, soils and
plant nutrient management, plant
growth regulation, plant
protection, population
improvement and cultivar testing
for local adaptation. Currently he
is leading 10 research projects on
herbage seed production, while
collaborating with other
researchers in five additional
projects on forage related studies.
The diverse project portfolio has
added two term positions of
research assistants to the existing
team of three professional staff at
Beaverlodge, and will also

contribute to the training of two
university graduates and two to
three undergraduate work-term
students every year. Dr. Khanal has
expertise in crop physiology,
agronomy and breeding of forages
and field crops. He holds PhD from
University of Saskatchewan and is
a member of six professional
societies including Alberta
Institute of Agrologists, Canadian

Society of Agronomy, American
Society of Agronomy and
Canadian Society of Plant
Biologists.

PRESENTATION SUMMARY

Cropping sequences with diverse
crop species yield higher and
enhance the resilience of
production system. A number of
studies conducted in the Peace
region and other parts of North
America have shown multiple
benefits of integrating forage seed
crops in the cropping systems.
Those benefits include soil
conservation, soil structural
development, nitrogen fixation
and mineralization, impairment in
crop disease cycle and thereby
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engendering conducive effects to
boosted performance of
succeeding crops. Lower cost of
production and price advantage of
niche market also impart

profitability of perennial forage
seed crops. This presentation
reviews the merits of crop rotations
in general and those of perennial
forage seed crops in particular,

with special reference to the
studies conducted
region of western Canada.

in the Peace

A summary of agro-ecological and economic merits of crop rotations.

Comparative Benefits of Crop Rotations

Study Context

Reference

Carbon sequestration:
@ 3-7 times greater root biomass and 2 times greater root

& diverse perennial grassland had 500 - 600% more soil
carbon (C) and nitrogen (N) than monoculture.

@ Longterm and conversion studies in
.. North CentralKansas, USA . .

& Cedar Creek Ecosystem Science
Reserve, Minnesota, USA

Dupont et al (2014)

Fornara et al (2009)

Soil conservation:
@ cumulative reduction of run-off and soil losses by over 35%
and 400% in the rotation that included fescue seed crop.

@ A six-year rotations study with
annual crops and perennial red fescue
seed crop in the Peace region (Fort St.
John),BC

Van Vliet & Hall (1991)

Soil structural improvement:

& integration of grasses in the annual cereal rotation had
positive effects on the development of discrete granular
structures in the Luvisol.

@ forage based sequences had greater soil aggregate stability
than the annual crop sequences.

@ Breton, 100 km southwest of
Edmonton, AB

@ Peaceregion (Beaverlodge), AB

Pawluk (1980)

Broersma et al (1997)

Soil enrichment and nitrogen fertility:

¢ alsike red clover fixed nitrogen in the range of 21-143 kg ha'!
& continuous leguminous sequence of red clover had 10-fold
higher N mineralization rate than the non-legumes crop
sequences.

@ Peace region (Beaverlodge), AB

@ Peace region (Beaverlodge), AB

Rice (1980)

Broersma et al. (1996)

Suppression of crop pests:

# canola grown in alternating sequence after two break crops
in rotation had 54% less incidence of blackleg disease and 6%
@ canola preceded by two break crops had lower incidence of
brown girdling root rot and concomitantly higher seed vyield
than the unbroken sequence of canola.

@ Multi-location study at

Beaverlodge, Lacombe Edmonton,
..AB; Melfort, SK; Brandon, MB

@ Peace region (Beaverlodge), AB

Harker et al (2015)

Soon et al (2005)

Cropyield and economic advantages:

@ canola grown in alternating sequence after two break crops
in rotation yielded 22% higher compared with continuous
canola and the wheat-canola-canola rotation.

@ canola and wheat yield advantages due to one or two break
crops of pea, barley or flax were 19.4% and 7.2% over the

& replacement of a wheat crop from canola-wheat-wheat-
wheat sequence by lentil and dry bean resulted in higher
economic returns accompanied with reduced environmental

@ without supplemental N, wheat followed by alfalfa sole crop
and mixture of alfalfa and meadow bromegrass, yielded 66 to
& without suppiementai N, wheat preceded by red and aisike
clover biennial stands had yield increases of over 45% and
21% compared to that preceded by wheat-canola and pea-
barley sequences respectively. Similarly, succeeding crop of
canolayielded 40 to 70% higher in the sequences preceded by
@ Based on cumulative gross margin analyses of 4-year
rotations, creeping red fescue-based rotation produced the
highest profit followed by the alsike clover-based rotation.

@ Multi-location study at
Beaverlodge, Lacombe Edmonton,

.. AB; Melfort, SK; Brandon, MB ... ...

¢ Data from western Canada, US &
European Ecoinvent v2.0 database

@ Peace region (Beaverlodge), AB

Harker et al (2015)

Khanal (2017)
Khanal et al (2016)
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CONCLUSIONS

Forage crops in rotation impart a
basis for sustaining productivity
and profitability of the cropping
systems. High root biomass of
perennial crops and nitrogen fixing
capabilities of leguminous crops
are instrumental in increasing soil
organic carbon and nitrogen
economy of production system
while, rendering the soil more
favourable for crop production.
Prudent selection of appropriate
sequence of crops is important for
maximizing advantages of crop
rotations. In response to market
demand, both annual and
perennial crops provide
diversification options for averting
production risks and stabilizing
income, while enhancing soil
health and environment.
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Forage Breeding in Canada

Bill Biligetu, Assistant professor
Crop Development Center of University of Saskatchewan

BIOGRAPHY

Dr. Bill Biligetu is an assistant
professor and Saskatchewan
Ministry of Agriculture Research
Chair in Forage Crop Breeding at
the University of Saskatchewan.
Biligetu's breeding program is
focused on development of
adapted varieties of grasses and
legumes to the Prairie region of
western Canada.
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PRESENTATION SUMMARY

Forage breeding programs in
Canada have developed many
improved varieties of grass and
legume species for the forage,
beef, and other livestock
industries. In this presentation, |
will discuss the history of forage
breeding in western Canada, and
its significant impacts and values to
the industries. Current

A

NORTHSTAR
SEED

competition for land from other
crops is putting pressure on the
forage industry in general, and it
directly brings challenges to
maintaining long-term forage
breeding programs across Canada.
I will discuss research directions,
research capacities, and new
varieties of current main five
forage breeding programs in
Canada. Finally, I will present
future challenges and
opportunities for the Canadian
forage breeding research and
forage industry. =




High Performance Management Systems to Reduce
Greenhouse Gases in Canada's Forage and Grasslands

Cedric Macleod, Executive Director
Canadian Forage & Grassland Association

BIOGRAPHY

Cedric grew up in Carleton
County, New Brunswick working
in the family concrete construction
business and developed an early
love for agriculture with
encouragement from dad and
many construction jobs being in
the agricultural field. A desire to
tackle soil health and conservation
challenges in the New Brunswick
potato belt led Cedric towards the
completion of a Bachelor of
Science from the Nova Scotia
Agricultural College and a Masters
Degree from the University of
Manitoba, Department of Soil
Science.

Early career experience
immersed Cedric in the
agricultural greenhouse gas
management field where he has
led or contributed to the
development of numerous
Canadian and international GHG
quantification protocols in the
livestock and cropping sectors.
Most recently Cedric, through his
work with the Canadian Forage
and Grassland Association has
supported the development of the
very first grassland conservation
protocol approved for the
Canadian Forage Sector.

Cedric operates a grass-fed beef
and annual crop production
operation in Centreville, New
Brunswick with his wife Alanda
and son Kalen.

PRESENTATION SUMMARY
Carbon Sequestration and the
Canadian Forage Sector

The Canadian Forage and
Grasslands sector is the single

largest landuse component of
Canadian agriculture covering
over 70-million acres of cropland.
Roughly 36-million acres are
devoted to native rangeland, with
the remaining 34-million acres
dedicated to the production of
annual and perennial tame
forages, including 675,000 acres
of cornsilage.

While it is well known that
forages create valuable carbon
sinks, prior to 2019, no approved
carbon sequestration
quantification protocol had been
approved for Canadian conditions.
This created two distinct
challenges:

1. The full value of the Ecological
Goods and Services provided
by the grasslands sector to
Canadian society could not be
fully quantified, and

2.The economic value of
contributions made by
individual landowners to
increase soil carbon storage
through the adoption of
beneficial management
practices (BMPs) and/or the use
of new, high performance
forage genetics could be
quantified, and no carbon offset
credit value can be assigned.

Without an approved protocol to

quantify carbon sequestration, the

significant contribution of the

Canadian forage and grasslands

sector to combat climate change

would continue to be under-
valued.

A Grand Plan - Yielding Bold
Results
The Canadian Forage and

Grassland Association led a
successful project through
Agriculture and Agri-Food
Canada's Agriculture Greenhouse
Gases Program to develop the first
of its kind Avoided Conversion of
Grassland Protocol for Canadian
conditions. The protocol will
allow for farm specific soil carbon
sequestration assessment and
support the development of soil
carbon offsets for sale in the
voluntary carbon market. The
Avoided Conversion Protocol
approved for use by the Climate
Action Reserve, for the first time
provides grassland managers with
the opportunity to monetize
carbon stored under acres
managed as grasslands and
support agri-food supply chain
sustainability initiatives to instil
public confidence in the
management practices of
Canadian farmers.

The CFGA Agriculture
Greenhouse Gases Program
project has two key phases

The first phase of the project has
been completed and resulted in
the development of the Avoided
Conversion of Grasslands
Protocol, registered with the
Climate Action Registry.
Historical research results
presented Canadian researchers
related to BMPs and sequestration
potential, both at the university
and AAFC levels, were leveraged
in the development of this protocol
as was the work completed by the
Climate Action Reserve in
developing the USA based
Grassland Project Protocol.
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The second component of the
project, currently underway, is to
field test the approved protocol
with forage producers across
Canada in order to gauge the
sector-wide opportunity for
enhancing carbon sequestration,
and creating carbon offsets for
Canadian Grassland managers to
offer the marketplace. Similar to
work done previously for annual
crop, nitrogen use reduction, dairy
and beef protocols, this field
testing phase of the project will
identify any outstanding gaps and
challenges in the protocol, and test
the ability and willingness of
primary producers to maintain the
necessary records management
systems to allow for farm scale
GHG quantification.

This phase will also incorporate
a sector wide communications
strategy to ensure that all
stakeholders are aware of the
protocol, its intended use and any
challenges or opportunities that it
brings to the sector. Strategies will
be developed to integrate and use
the outputs of the project in the
agri-food sustainability initiatives
of both dairy and livestock. Direct
contribution of the forage sector to
support the Canadian dairy and
beef sectors was estimated in 2012
by Dr. Douglas Yungblut to be
$5.09-Billion. Both sectors have
engaged fully in maintaining and
growing public confidence to
allow the industry to continue to
operate under close scrutiny by the
Canadian public. Having the
opportunity to quantify the direct
social and environmental benefit
brought through carbon
sequestration and climate change
mitigation will add significantly to
the level of public confidence
enjoyed by all of Canadian
agriculture, but specifically to the
Canadian beef and dairy sectors.
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Challenges and Opportunities for
Commercialization of Carbon
Offset Generation

The original intent of the CFGA's
carbon project was to develop a
practice-based quantification
protocol that would allow
individual producers to generate
carbon offsets based on their
unique forage production system
and soil carbon sequestration
strategy. Through analysis of the
available research and
consultation with the scientific
community, it was determined that
the data was not refined to a point
to allow for practice based
crediting, but did allow for
avoided conversion offset credits
to be generated, hence the
Avoided Conversion of Grasslands
Protocol. This is now considered
an opportunity for the grassland
sector.

The challenge that lies ahead is
coordinating and supporting
coordinated research programs
that can further support
understanding of carbon
sequestration rates occurring
under various forage management
practices. The CFGA is currently
working with industry and
government partners to develop a
standard soil sampling
methodology that can be adopted
by academic and applied research
institutions across the country to
generate the research results
necessary to further refine carbon
sequestration rates under a
standard set for forage
management conditions. To add
further to the challenge, the
methodology will need to be
adopted and implemented over
the long term, with a minimum
target of 10 years, to allow for
sufficient consistent data to be
collected, analysed and clear
results reported.

Challenges Often Present
Opportunities

The logical question is: 'What are
the long term implications of this
work on the forage seed sector,
provincial forage and forage seed
associations and their national
partner in the Canadian Forage and
Grassland sector?' Two key
opportunities are on the horizon:

1. Multi-national organizations are
increasingly signing on to
sustainability assurance
programs that often include
clearly defined climate change
mitigation goals. W.ith the
approval of the Avoided
Conversion of Grasslands
Protocol and focussed research
on further opportunities to
sequester carbon through
advanced management
practices, the Canadian forage
sector is well positioned to offer
GHG mitigation options to
willing partners.

2. A connected network of
academic and applied forage
management research sites
provides opportunity for
producer outreach and
education for the advanced
management practices needed
to fully maximize the genetic
potential of the cultivars being
produced in Canada and
abroad. While provincial and
federal extension programs
continue to receive fewer
resources, the industry has an
opportunity to seize the
opportunity to revitalize
knowledge transfer programs
from the ground up, driving
productivity above ground and
carbon below ground. A win-
win allaround. =



Insects in Grass & Clover Seed

Crops

Jennifer Otani, Research Scientist, Agriculture & Agri-Food
Canada, Beaverlodge Research StationSaskatchewan

BIOGRAPHY

Jennifer grew up in Warner,
Alberta, she earned a BSc in
Biology from the University of
Lethbridge and a MSc in
Entomology from the University of
Manitoba. She began her career in
research as a federal summer
student working at the Lethbridge
Research Centre. She completed
her MSc research examining Lygus

HEMP
FORAGES
GRASSES

in canola and alfalfa grown in
southern Alberta. In 1999,
Jennifer was hired as a Pest
Management Biologist and now
Scientist. Research conducted by
the Integrated Pest Management
(IPM) program encompasses all
field crops grown in the Peace
River region; integrated pest
management in agricultural field

-l .
U winterlake
agrlun

crops, examining insect pests and
and perennial grasses and legume
seed production systems; the
underlying aim is to characterize
arthropod biodiversity and insect-
plant interactions in field crops
both through surveying and
research plot studies. In addition
to managing the IPM Program,
Jennifer has acted as Coordinator
for the Prairie Pest Monitoring
Network (PPMN) since 2008 and
her program developed the
PPMN's blog. Jennifer has 25
years of research experience and
collaborates with entomologists
and agronomists from across
western Canada.

We're one of Canada’s premier producers and
processors of forage seed and edible seeds.
Our strict process controls and state-of-the-art

NATIVE SPECIES
SPECIALTY CROPS
GLUTEN-FREE GRAINS

processing facility allow us to meet even the
most challenging market specifications. Achieve

the exceptional quality necessary for your

PRODUCTION product’s success.

CLEANING
GRADING
SORTING
PACKAGING
LOGISTICS

204-372-6720

interlakeagri.com
Fisher Branch, Manitoba

Forage Seed News | Winter 2020 17



PRESENTATION SUMMARY
Perennial grass and clover species
grown for seed in the Peace River
region serve as unique habitat
owing to their longevity. Even
though producers actively manage
fields every season, the relative
stability of the soil profile and
above-ground growth over
multiple years provides a unique
niche within the agroecosystem,
particularly for arthropods which
can be both pest and beneficial to
grass and clover seed production.
Grass seed acres grown within the
Peace River region typically
contend with few economically
significant issues related to insect
pests despite hosting many species
of flies, bugs, beetles and some
bees. The exception being
grasshoppers, intermittent
cutworm outbreaks, and the
occasional presence of silvertop.
Multiple years of in-field
monitoring will be shared to help
conceptualize the arthropod
biodiversity present in creeping
red fescue while also reporting the
relative pest status of insects and
some newly established species.
Clover seed producers in the
region still contend with the red
clover casebearer (Lepidoptera:
Coleophora deauratella) which
affects red clover more so than
alsike in terms of seed yield. A
suite of weevils are present in both

alsike and red clover acres grown
in the Peace River region. While
the lesser clover leaf weevil
(Hypera nigrirostris) affects shoot
growth and can affect seed vyield,
the presence of multiple Tychius
seed-feeding weevils in all clover
seed stands in the region is
becoming common. Seasonal
field monitoring and surveying
results observed in alsike and red
clover seed fields will be reviewed
to help producers become more
familiar with the diversity of
species seasonally active in their
stands.

While producers strive to grow
high yielding crops of
correspondingly high quality, best
management practises are
changing, and a growing
awareness of which insects are
present and how they influence
perennial seed production is vital.
Where production practises
typically emphasized pure stands
achieved mainly through pesticide
use, increased public awareness
and a growing body of research
suggests that producers will need
to be more aware and contend
with agricultural pests in a different
manner in the very near future.

Useful Resources

¢ Alberta Forage Manual (2009;
Ag-Dex120/20-1; ISBN 0-7732-
6082-X; (www1.agric.gov.ab.ca/

$Department/deptdocs.nsf/all/agd
ex16/$FILE/120_20-1_2009.pdf)
Includes Forage Insects and
Natural Enemies of Forage Pest
Insects chapters.

¢ Arthropods of legume forage
crops (2011; ISBN 978-0-9689
321-5-5; (drive.google.com/file/d/
1YliiP EHeRxEyCfcmEdhBmet
Gs2EfPTeR/view)

¢ Field crop and forage insect pests
and natural enemies in western
Canada (ISBN 978-1-100-25768-
6; (publications.gc.ca/ collections/
collection 2015/aac-aafc/A59-23-
2015-eng.pdf)

¢ Cutworm field guide (2017;
ISBN 978-0-660-08051-2;
(prairiepestmonitoring.blogspot.
com/p/cutworm-corner.html)

¢ Information related to natural
enemies in field crops - Western
Grains Research Foundation is
working with federal and
provincial entomologists across
the Canadian prairies to promote
beneficial arthropods. Growers
are the target audience so check
out the website
(www.fieldheros.ca) and follow
them on Twitter @FieldHeroes.®

Integrated management approaches for controlling lesser
clover leaf weevils and its effects on pollinator communities
in red clover for seed production.

Dan Malamura (MSc candidate, U of S), Bill Biligetu (Assistant Professor, U of S),
Sean Prager (Assistant Professor, U of S)

BIOGRAPHY

Dan Malamura is a graduate
student at the University of
Saskatchewan and currently taking
up a MSc degree in Plant Sciences.
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He grew up in a Ukrainian city in a
family where everyone was related
to agriculture. He was always
passionate about the relationship
between plants and bees, which

inspired him to study and pursue a
degree in plant sciences. Since
2018 Dan joined Prager's
entomology lab where he works on
an integrative project that merges



an integrative project that merges
agronomy, pollinator community,
and pest management. During his
time at the U of S he has
demonstrated himself to be an
excellent student and promising
scientist.

PRESENTATION SUMMARY
Introduction: Infestation of lesser
clover leaf weevil (LCLW) (Hypera
nigrirostris F.) in red clover fields
can lead to drastic yield losses (up to
80%); moreover, limited data is
available to support relationships of
clover stand density and pest
pressure. The aim of this research is
to evaluate the effectiveness of
different pest insecticidal materials
in controlling LCLW and their
impacts on the pollinator
community, along with
determining an optimal seeding rate
for seed production and nitrogen
fixation of red clover. Four different
insecticide methods Decis
(Deltamethrin), Exirel
(Cyantraniliprole), Voliam Express
(Lambda-cyhalothrin &
chlorantraniliprole) and untreated
control, were compared for control
of LCLW. Six different seeding rates
(0.5, 2.5, 4.5, 6.5, 8.5, 10.5 kg/ha)
are being compared for the best N
fixation and seed yield over the
three year experiment.

Problem: Currently, only two
insecticides with the same active
ingredient (deltamethrin) are
registered for controlling LCLW in
Saskatchewan. This poses a
problem as applying insecticides
with the same active ingredient will
lead to insecticide resistance in the
pest. Additionally, growers
anecdotally report limited efficacy
of the registered insecticide. Finally,
plants are still at risk from LCLW just
before and during flowering. This
poses a potential risk to insect
pollinators, which are essential for

Figure 1. LCLW larvae numbers in 24 hours, 6 and 12 days after
treatment with different insecticides and untreated control.
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establishing a high seed set but can
be harmed by insecticide
applications. To address these
issues, we are conducting
experiments on commercial and
research fields in seven locations in
Saskatchewan, Canada.

Summary of results: Pest pressure
data on the LCLW in red clover
fields was tracked over the 2018
and 2019 growing season in five
locations, mostly in North
Saskatchewan. Concentration of
red clover fields and consequently
red clover pests are greater in
northern Saskatchewan. Four
different treatments: Decis, Exirel,
Voliam Xpress and untreated
control were applied early in
summer (June and beginning of
July). Counts of LCLW along with
bee-sampling were conducted
before and after each treatment,
multiple times at each site. The
preliminary analysis suggests that
Decis, Exirel and Voliam Xpress can
significantly reduce the LCLW
larvae pressure in comparison with
the control. All chemicals tend to
supress LCLW numbers within one

to six days after treatment. In
contrast, LCLW larvae numbers
increase within 12 days after Exirel
treatment whereas in Decis and
Voliam Xpress the pressure remains
constantly low (Fig. 1). Rearing
LCLW larvae on treated plants in lab
conditions showed similar results in
10 days.

The seed yield was greater in all
treated plots in 2019 at sites with
relatively high LCLW pressure in
comparison with control. Voliam
Xpress had significantly better yield
than Exirel, no yield difference was
found between Voliam Xpress and
Decis (Fig. 2).

Figure 2. Red clover seed yield under

four different treatments in 2019.
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The seven currently identified
bee genera from the 2018 field
season include Apis (Honey bees),
Bombus (Bumblebeess),
Megachile (leafcutter bees) and
other solitary or communal bees
from Lasioglossum, Halictus,
Dufourea and Colletes genera. In
addition, at least two genera were
counted as unidentified. We
noticed that pollinators of red
clover mostly consist of wild bees:

bumble bees and solitary bees,
followed by commercially
managed honeybees. Further
pollinators' identification and data
analyses from both field seasons is
in progress.

Continuing research: Nitrogen
fixation, seeding rates and bees
data analysis is ongoing. ®

Spring/Summer
Deadline
for Articles is

Friday,
April 10, 2020

Management of Alfalfa Weevil in Western
Canada: Insecticides and Biological Control

Boyd Mori, Assistant Professor, Department of Agricultural, Food and

Nutritional Science, U of AB

Natural enemies of alfalfa
weevil are present in
western Canada, but their
ability to control alfalfa
weevil populations is
limited. Bathyplectes
curculionis

BIOGRAPHY

Dr. Boyd Mori is an Assistant
Professor in the Department of
Agricultural, Food and Nutritional
Science at the University of
Alberta. His research group
focuses on developing integrated
pest management strategies for
insect pests of field and
horticultural crops. To thisend, Dr.
Mori combines basic and applied
research incorporating behavioral,
chemical, and molecular ecology
to understand and exploit the
biology of insect pests, their host
plants and natural enemies. Dr.
Mori has worked in both red clover
and alfalfa seed production. In red
clover, Dr. Mori was part of a
research team that developed a
pheromone-monitoring tool for
the red clover casebearer moth,
Coleophora deauratella. In
addition, he investigated the use of
pheromones to control the red
clover casebearer through
pheromone-based mating
disruption. More recently, Dr.
Mori has investigated natural
enemies of, and insecticide
resistance in western Canadian
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alfalfa weevil, Hypera postica,
populations.

PRESENTATION SUMMARY
Boyd Mori (Assistant Professor,
Department of Agricultural, Food
and Nutritional Science,
University of Alberta)

Jennifer Holowachuk (Research
Assistant, Agriculture and Agri-
Food Canada, Saskatoon)

Jennifer Otani (Research
Scientist, Agriculture and Agri-
Food Canada, Beaverlodge)

Héctor Carcamo (Research
Scientist, Agriculture and Agri-
Food Canada, Lethbridge)

The alfalfa weevil, Hypera
postica (Coleoptera:
Curculionidae) is one of the most
important insect pests of alfalfa in
North America and is especially
destructive in alfalfa seed
production regions in Canada.
Currently, in western Canada
insecticides are the most common
control strategy used to combat
alfalfa weevil in seed production
fields and recent control failures
have questioned whether
insecticide resistance occurs in
populations in southern Alberta.

(Hymenoptera:
Ichneumonidae) is the dominant
parasitoid species present, but
Microctonus aethiopoides
(Hymenoptera: Braconidae) and
Oomyzus incertus (Hymenoptera:
Eulophidae) have been found in
small numbers. Alfalfa weevil is
seldom of economic importance in
areas where three or more
parasitoid species have
established; however, determining
which parasitoids are present and
their abundance is fraught with
challenges. As part of an on-going
project investigating the seasonal
activity and occurrence of insect
pests and natural enemies in seed
alfalfa, we are examining alfalfa
weevil populations for insecticide

Alfalfa weevil larvae feeding on
alfalfa foliage. Credit: Larry Grenkow



resistance in southern Alberta and
developing a molecular tool to
determine parasitism rates across
populations.

In 2018 and 2019, adults and
larvae were sampled from alfalfa
seed production fields with
suspected insecticide resistance
(IR) and from naive sites which
were never treated with
insecticide. Internationally-
recognized IR vial and leaf-dip
tests were performed on adults and
larvae, respectively, with
deltamethrin (active ingredient in
Decis). Three insecticide rates
were tested: full commercial rate
(250 ml product/ha); half (125 ml
product/ha); quarter (62.5 ml
product/ha). At all three doses
average mortality of adults at the
suspected IR sites was lower
compared to the naive sites

(quarter rate: IR = 25%, naive =
92%; half rate: IR = 53%, naive =
100%; full rate: IR = 53%, naive =
100 %). Larvae followed a similar
trend. Further testing in 2019 with
deltamethrin doses up to 100X the
commercial rate killed less than
50% of alfalfa weevils from sites
with suspected resistance. Further
studies will determine if other
populations of alfalfa weevil are
resistant, and the mechanisms of
resistance.

To determine which parasitoids
are present and their abundance
across alfalfa weevil populations,
we have developed a multiplex-
PCR tool to identify parasitized
weevils without having to dissect
or rear them. We are currently
testing the ability of this tool to
detect both B. curculionis and O.
incertus in alfalfa weevil larvae

collected throughout western
Canada from 2017-2019. This
method could be a valuable tool
by determining parasitism rates
and species composition within
the growing season and may help
to create a dynamic action
threshold that considers parasitism
levels and may reduce the need for
insecticide spray applications.

Acknowledgements: This is an
AgriScience Project funded by the
Canadian Agricultural Partnership
between Agriculture and Agri-
Food Canada, the Alfalfa Seed
Commission of Alberta, the Peace
Region Forage Seed Association,
and the Saskatchewan Alfalfa Seed
Producers Development
Commission.®

Perennial Ryegrass Seed
Production in Northern Minnesota

Dave Grafstrom, Research Agronomist with the University of

Minnesota, Magnusson Research Farm, Roseau, MN
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Dave was raised on a 1,200 acre
diversified small grain and
livestock operation in Roseau
County Minnesota and is
currently a partner in this family
business. He earned a BS degree
in Agronomy from the University
of MN and an MS in Crop Science
and a PhD in Weed Science from
NDSU in Fargo, ND. After
graduation, he was employed by
BASF as a Technical Services and
Market Development
Representative for 14 years. For
the past 15 years, he has worked
for the U of MN as a research
agronomist at the U of MN,
Magnusson Research Farm near
Roseau MN. In addition to grass

seed crops (Kentucky bluegrass,
intermediate wheatgrass, tall and
fine fescues and perennial
ryegrass) his research includes
several crop important to northern
Minnesota including: canola,
barley, flax, spring wheat and
soybeans.

PRESENTATION SUMMARY

This presentation will summarize
research results from over two
decades of perennial ryegrass
seed production field testing
conducted in northern Minnesota.
Presentation will review the
successes and challenges of
perennial ryegrass seed
production grown in the
environmental conditions of
northern Minnesota. The

presentation will review the
current best management
practices (BMPs) for successful
perennial ryegrass seed
production. Specific BMPs will
include: site selection; date of
planting; residue management;
fertility rates and timings; weed,
disease and insect control; timing
of swathing; harvest and seed
storage. The presentation will
also include a discussion of a
perennial ryegrass growing
degree day (GDD) model that's
been developed for perennial
ryegrass grown in the
environmental conditions of
northern Minnesota. =
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Plant Bug Management in Seed
Alfalfa — A Research Update

Héctor Cdrcamo, Research Scientist
Agriculture and Agri-Food Canada, Lethbridge

BIOGRAPHY

Héctor Carcamo is a Senior
Research Scientist with
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PRESENTATION SUMMARY
Héctor Carcamo (Research
Scientist, Agriculture and Agri-
Food Canada, Lethbridge)

Boyd Mori (Assistant Professor,
Department of Agricultural, Food
and Nutritional Science,
University of Alberta, Edmonton)

Lygus and alfalfa plant bugs are
well known pests of seed alfalfa.
Lygus is a complex of native
species. In the humid prairies the
tarnished plant bug (L. lineolaris) is
dominant, but the species complex
also include L. keltoni, L. borealis,
and L. elisus. In Alberta, L. keltoni
is common especially in southern
Alberta where it is the dominant
species. The species assemblage is
similar to canola and faba beans,
except that L. borealis is more
abundant in alfalfa than in canola.
Lygus bugs have one generation in
the northern prairies and two in the

south and overwinter as adults.
Alfalfa plant bug (Adelphocoris
lineolatus) is exotic, overwinters at
the egg stage and generally has one
generation. The superb plant bug
(A. superbus) is generally less
common than the alfalfa plant bug
and has a similar life cycle. This
pest complex occasionally reaches
levels that may cause yield losses
in seed alfalfa but are not
considered serious pests in forage
crops and has a similar life cycle.
This pest complex occasionally
reaches levels that may cause yield
losses in seed alfalfa but are not
considered serious pests in forage
crops.

Lygus bug,
3rd instar
nymph

R. Butts

Alfalfa
plant bug,
old nymph
S. Bauer

Peristenus wasp attacking
young lygus bug
S. Bauer, ARS-USDA



Management recommendations
have been developed for plant
bugs in seed alfalfa. Action
thresholds are based on sampling
with a standard sweep net at late
bud or early flower. Sampling
should include several sites within
the field where at least 10 sweeps
(180 degree arc) are taken. The
threshold is five plant bugs per
sweep, which includes lygus and
alfalfa plant bugs of any stage. It is
recommended to wait to spray
until lygus bugs have reached the
older juvenile stages (at least 3rd
and 4th instar) once dark spots are
visible on their abdomens (see

200

150
threshold

100 chec

a
o

sprayer

Number of plant bugs/25 sweeps

o

Flower
Alfalfa Crop

Effect of spraying insecticide at early flower on
plant bugs at the seed stage of alfalfa in a farm
near Coaldale in 2019. With Ken Coles and
Lewis Baarda of Farming Smarter. * P = 0.02

Mann-Whitney U Test, N=4.

figure previous). The alfalfa plant
bugs will be at the older juvenile
stage where wing pads are clearly
visible (4th and 5th instar). This
will allow for the majority of lygus
eggs to have hatched; otherwise
control may be inadequate. Also,
the delay will help reduce non-
target killing of natural enemy
wasps (Peristenus species) that
attack the younger lygus nymphs
(2nd and 3rd instars).

The current research study of
plant bugs is part of a larger study
on the seasonal activity and
occurrence of insect pests and
natural enemies in seed alfalfa. In
southern Alberta, plant
bugs are the second most
abundant group of insect
pests after alfalfa weevil
(Hypera postica), and in
2019 alfalfa weevil was
almost 4 times more
numerous than the plant
bugs. Lygus were almost
twice as abundant as the
alfalfa plant bug. After 2
years of sampling in
southern Alberta, very
few sites have reached
the threshold of 5 plant
bugs per sweep at the
early flower stage. The
same nominal threshold
is used for the seed stage.

Lygus [ Alfalfa Plant Bug

Alfalfa Weevil

However, a study in
southern Manitoba
found no yield
differences in plots
sprayed or untreated for
lygus bugs at the seed
stage when leaf cutter
bees are removed
(Mohamed and Holiday
2008. Can. J. Plant Sci.
88). The authors
cautioned readers that

Realative abundance (total sweep net catch) of
plant bugs and alfalfa weevil in 7 sites studied in
southern Alberta in 2019: sampled at bud, early

and late flower and early seed.

most plots were below

the nominal threshold.
In 2019, one field near

Coaldale in southern

Alberta reached the threshold for
both plant bugs (5/sweep) and
alfalfa weevils (20/sweep) at early
flower. The farmer sprayed the
field and left four large plots
untreated to measure yield
impacts. Plant bugs and weevils
were controlled effectively. By the
seed stage they were below
threshold in sprayed and untreated
plots, but the numbers were higher
in the untreated check plots. Seed
yields from 1 m2 quadrats or
weigh wagon samples were not
statistically different, but the
sprayed plots had about 45 Ib/ac
more yield than the untreated
checks. Understanding the impact
of natural enemies on plant bugs
and alfalfa weevils will be a key
factor to improve IPM of seed
alfalfa insects and reduce
dependency on insecticides.

Acknowledgements: Funded
through a Canada Agriculture
Partnership between AAFC and
the Peace Region Forage Seed
Association, Alfalfa Seed
Commission of Alberta, and
Saskatchewan Alfalfa Seed
Producers Development
Commission. We thank all the
growers for access to their fields
and Ken Coles and Lewis Baarda of
Farming Smarter for leaving large
check plots and collecting yield
data. Saskatchewan Alfalfa Seed
Producers Development Com-
mission. We thank all the growers
for access to their fields and Ken
Coles and Lewis Baarda of Farming
Smarter for leaving large check
plots and collecting yield data. ™
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Prairie Pesticide Minor Use Consortium
Overview and Representative Forage

Grasses Project Update

Ron Pidskalny, Minor Use Procurement Officer, PPMUC, Edmonton

BIOGRAPHY

Ron has worked as an agricultural
scientist and technology
consultant for over 30 years. He
specializes in business analysis
and supports several Canadian
grower groups on a range of
technical trade issues. Ron has
been an advisor to the Canadian
government on the International
Plant Genetics Treaty and has
commented on the “Study on
Modern Food Biotechnology,
Human Health and Development”
on behalf of the Canadian Society
of Agronomy and the Agricultural
Institute of Canada (AIC) for the
World Health Organization of the
United Nations. He has served on
the Board of Governors of AIC, is
past Western Director of the
Canadian Society of Agronomy
and is past Executive Director of
the Canadian Forage and
Grasslands Association. Ron holds
two international patents in

herbicide physiology and invented
ODYSSEY® herbicide in his role as
a research scientist. Currently, Ron
serves as Minor Use Procurement
Officer for the Prairie Pesticide
Minor Use Consortium.

PRESENTATION SUMMARY
The Prairie Pesticide Minor Use
Consortium (PPMUC) facilitates
the registration of Minor Use

Pesticides (MUPs) on behalf of its

grower members using four

means:

1. Minor Use Pesticides Program
(MUPP) through Agriculture
and Agri-Food Canada (AAFC).

2. User Requested Minor Use
Label Expansion (URMULE)
program, which covers the
addition of a new use to a
pesticide label that is already
registered in Canada on at least
one crop.

3. User Requested Minor Use
Registration (URMUR)

program, which covers the
registration of a new active
ingredient and end-use
product that is already
registered in a different
country that is a member of
the Organisation for
Economic Co-operation
and Development (OECD).
4. Emergency Use Registration
(EUR) requests for the
emergency control of pest
infestations where no other
efficacious, registered pest
control product or alternative
method of control exists.
AAFC manages the MUPP through
its Pest Management Centre (PMC)
in Ottawa. URMULEs, URMURs
and EURs are submitted to the Pest
Management Regulatory Agency
(PMRA) of Health Canada.

The Peace Region Forage Seed
Association (PRFSA) is a PPMUC
member and oversees a range of
forage UMRMULE and related
initiatives such as the
Representative Forage Grasses
Project (RFGP). PRFSA, the
Saskatchewan Forage Seed
Development Commission, the
Manitoba Forage Seed Association
and Corteva Agriscience funded

Figure 1. Forage URMULE registrations from 2015 to 2019
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the RFGP — and are working in
conjunction with the PMC and the
PMRA to develop a standard set of
representative forage grasses
specifically for Canada.

The PMRA has approved 41
URMULEs for forage crops in five
years. Bromegrasses received 11,
clovers nine, alfalfa six, sainfoin
four, creeping red fescue three,
timothy three, wheat grasses three,
perennial ryegrass one, and Crop
Group (CG) 17 forage grasses, one
(Figure 1).

Forage seed producers asked the
PMRA to clarify when two forage
seed 'by-products' may be fed to
livestock, the 'aftermath' of seed
harvest and seed screenings from
seed cleaning facilities. Aftermath
and seed plant residue may be fed
to livestock when feeding of forage
and hay to livestock are labelled.

Aftermath is material left in the
field after harvest, including chaff
and stalk material discarded from
the combine during the seed
harvesting operation, as well as
seed screenings from cleaning
plants.

The RFGP was initiated to seek
PMRA approval to feed CG17
forage grass seed aftermath to
livestock. Crop Groups (CG) are
used to establish Maximum
Residue Limits (MRL) for
pesticides. Once MRLs are set for
representative crops (rep crops) in
a CG, all crops in the group may

use the MRL of the representative
crop. While MRLs are not required
for forage grass seed crops grown
for use as seed only, the process to
allow the aftermath of forage seed
crops to be fed to livestock is
similar. The rep crops in CG17
include Bermuda grass, bluegrass
and either bromegrass or fescue.
Two of these crops cannot be used
as rep crops in Canada because
Bermuda grass is adapted to the
tropics and bluegrass is commonly
treated with pesticides when
grown as turf, not forage.
However, Canadian producers
grow a range of other forage
grasses, many of which are treated
with the same crop protection
products, and many of which the
PMRA has approved for feeding to
livestock. The RFGP asks the
PMRA to select rep crops for
CG17, such as bromegrasses,
fescues and timothy, which
represent the most valuable forage
grasses grown in Canada as
livestock feed.

To start the

North American Major and Minor
Crop Field Trail Region. The
majority of forage grass seed
grown in Canada is located in the
AB, MB, SK and the Peace Region
of BC. About 408,000 acres of
grass and legume forage seed was
in production in Canada in 2016
with about 98 percent grown in
AB, BC, MB and SK (Figure 2).
Timothy hay for export is not
included in this analysis as it is
exported overseas.

Fescues represent about 34
percent of all of the forage grasses
grown for seed in Canada, 31
percent of which is creeping red
fescue. About 33 percent of the
area is seeded to timothy and
about 21 percent is seeded to
ryegrasses, specifically to
perennial ryegrass. Most forage
grasses in Canada are grown in
Crop Zones 14, followed by 5a, 5
and7. ®

Forage Grass Seeded in Western Canada (acres)

process, the Forage Grass AB/BC Sk MB Total

PMRA asked Creeping red fescue | 60,000 0 0| 60,000
for a summary  |limothy 30,000 [ 5,250 | 30,000 | 65,250
of forage Perennial ryegrass 1,500 1,500 | 32,000 | 35,000
grasses grown Bromegrasses 10,000 1,200 550 | 11,750
for seed in Wheatgrasses 7,000 1,300 0 8,300
Canada ) b y Tall/meadow fescue 500 0 5,000 5,500
species and by Annual ryegrass 0 1,000 5,500 6,500
area seeded — Total 109,000 | 10,250 | 73,050 [192,300

summarized by

Source: Calvin Yoder, Forage Seed Crops Agrologist

Remote Sensing for Spot
Treatment of Weed Patches

Chris Neeser, Weed Scientist
Alberta Agriculture and Forestry

BIOGRAPHY

After completing a 2-year
contract as a postdoctoral fellow
at the University of Nebraska,
Chris accepted a job offer at the

Crop Diversification Centre South
in Brooks, AB where he started out
as the Weed Scientist for
Horticultural and Special crops.
Following departmental

restructuring in 2002 he became
leader of the Fruit and Vegetable
Research Program. In 2007 he
returned to weed science with the
mission to assist the newly created
Pest Surveillance Section with
weed management related
research. In his new role Chris
began to focus his efforts on
mapping of regulated weeds,
which in 2014 led him to do a
drone project to evaluate the

Neeser continued on page 27
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Neeser continued from Page 25

potential of imagery captured with
a low cost consumer camera for
the purpose of mapping weeds and
diseases in field crops. He is
currently exploring options to
integrate satellite data with high
resolution aerial images for the
purpose of mapping weed
infestations.

PRESENTATION SUMMARY
Some of the more challenging
weeds in perennial forages tend to
occur in patches. Canada thistle
and perennial sowthistle are two
prominent ones that come to
mind. Because these weeds
reproduce from persistent roots or
rhizomes, they often require
multiple treatments with specific
herbicides. In those situations,
patch spraying often makes more
sense than a whole field
application.

Recent developments in
Remotely Piloted Aircraft Systems
(RPAS) offer new possibilities for
spraying weed patches (Fig.1).
Once this use will be added to
herbicide labels, these sprayer
enabled RPASs may well become a
common sight on Canadian farms.
The promise is that these machines
will be able to rapidly and
efficiently spray out weed patches

Figure 1. TTA spray drone M4E at a
field demo in Lacombe. TTA
currently markets spray drones with a
capacity of 5 to 20 liters.

wherever they are. Currently
available spray RPASs are for the
most part limited to payloads of up
to 25 kg, but larger ones are under
active development.

Another option is to consider the
use of satellite imagery. There are
now a number of high resolution
optical satellite based sensors that
provided frequent updates from
most parts of the globe. For the
purpose of identifying weed
patches, satellite imagery with a
resolution of 1 m per pixel or better
is most likely required (Fig. 2).
This kind of imagery is available
from a number of resellers and
includes satellites such as lkonos,
Geoeye, QuickBird, WorldView-
2, as well as the Airbus Pleiades
and Spot series.

Once the remotely sensed data
from the area of interest is
available, one needs to locate
weed patches and determine their
boundaries. With high resolution
images this could be done visually
by relying on a person
experienced in identifying the
target weeds on aerial images.
This approach may be most
expedient when the area of interest
is small, say a quarter section or
less. However, visual
identification becomes very time
consuming when there are also
numerous small patches that can
only be identified when fully
zoomed in. Consider that on an
8K ultra high definition monitor
(16 times more pixels than a HD
monitor) an image of a quarter
section, when captured at a
resolution of 1 cm per pixel, will
only show 0.82 acres when
displayed at full zoom. Therefore
algorithms to automate locating
the weed patches are needed.

Unfortunately the detection of
patterns in an image is a very
complex computational problem.
Traditionally, the most common

approach used in remote sensing
was (and often still is) to classify
pixels based on color, or on their
spectral profile, when data from
more than three bands is available.
The simplest approach is to
calculate a standardized index,
such as the normalized difference
vegetation index, in the hopes that
a particular vegetation type can be
associated with a specific index
value. This method is most useful
for classifying vegetation into
broad categories over large areas.

1 cm resolution

Satellite
100 cm resolution

Aerial Satellite
50 cm resolution

Figure 2. An aerial image of a portion
of an alfalfa field with patches of
Canada thistle at resolutions of 1 cm,
50 cm and 100 cm.

With high resolution images it is
possible to distinguish certain
plant species by their spectral
profile. In an ordinary color image
this profile consists of the values in
the red, green and blue band.
However, additional bands,
especially in the near and far
infrared may also be available.
The challenge with this approach
is that the spectral profile varies as
the plant matures.

The most promising solution to
the problem of isolating complex
features in an image appears to be
the implementation of
Convolutional Neural Network
(CNN) algorithms. This method
mimics natural vision through
iterative data processing, based on
artificial neural networks.
Essentially the algorithm treats the
image data as multiple layers
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which are processed by sub-
regions. For the algorithm to
identify a feature in an image, it
needs a large training set of such
features displayed in all possible
manners. Creating such training
sets is very labour intensive.
However, it has been shown that
training sets created by
recombining features from a much
smaller training set, can produce
good results (Dyrmann 2016).

It should therefore be possible to
build a large enough database of
images with aerial views of weed

patches to train a CNN algorithm,
without having to invest hundreds
of hours examining and labeling
images. The algorithm could be
trained on images taken at different
resolutions, ranging from 5 cm to
100 cm per pixel, which would
make it useful for applications with
aerial and high resolution satellite
imagery. This summer I'm
planning to capture training
images of weed patches, such as
Canada thistle, sowthistle and
kochia, to develop such a
database. Last year the

department purchased a compact
multispectral camera, which in
addition to the visual bands,
includes two bands in the near
infrared, and one band in the far
infrared. With these images we
should be in a position to generate
training data for aerial and high
resolution satellite images. Once
trained, a CNN algorithm should
be able to identify patches of the
above weeds. Based on what
others have been able to achieve,
we can expect 85% accuracy or
better. m

Seed Yield And Seed Shattering With Different
Windrowers In Oregon Grass Seed Crops

Nicole P. Anderson’, Mathis Goussard’. Brian C. Donovan', Carol J. Garbacik',

and Thomas G. Chastain'

'Oregon State University, Department of Crop and Soil Science,

Corvallis OR, USA

®Higher School of Agriculture, Angers, France

BIOGRAPHY

Nicole Anderson is an Associate
Professor in the Crop and Soil
Science Department at Oregon
State University. She has served as
an Extension agronomist, working
with grass and clover seed, in the
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member of the International
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Professorship for grass seed
research at Oregon State
University.
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PRESENTATION SUMMARY
Introduction

Obtaining maximum seed yield in
grass seed crops is dependent on
strategies to improve upon
biological and management
inefficiencies. Several biological
processes negatively affect seed
yield potential of grass seed crops.
Many more florets are produced by
grass seed crops than are
pollinated or fertilized, and, as a
result, few florets become seed. Of
the seed produced by grass seed
crops, many are aborted or
shattered. As a consequence, seed
loss from shattering is an important
constraint to improving seed yield
that has not been adequately
quantified in Oregon grass seed
crops. Shattering is a natural
phenomenon that aids in the
dispersal of seed. In grass seed
crops, most seed shattering occurs
before and during the windrowing

process (Elgersma
et al., 1988).
Rolston and
Chynoweth (2010)
reported that yield
losses as a result of
harvest activities
averaged 24% in
perennial ryegrass
(Lolium perenne
L.) grown in New Zealand. Losses
of this magnitude can result in a
considerable loss of production
profit.

The lack of uniformity in crop
development in grass seed crops
leads to variation in seed
maturation within a field and
among cultivars, making optimum
harvest timing difficult to
determine. Measuring seed
moisture content (SMC) is the most
reliable tool currently available to
growers to determine the timing of
windrow harvest and to minimize
seed loss during harvest
(Silberstein et al., 2010). Andrade
et al. (1994) showed that seed
shatter in tall fescue (Schedonorus
arundinaceus [Shreb.] Dumort.)
ranged from 12 to 27% when
windrowed at approximately 400
g kg-1 SMC. The objective of this
study was to compare seed yield
and shattering losses among four



windrowers in commercial tall
fescue and perennial ryegrass seed
fields.

Methods

Large-scale field trials were
conducted at four on-farm sites in
western Oregon. Two sites were
dryland turf-type tall fescue (cv.
'Rhambler' and 'Rebel Advance'),
and two sites were irrigated turf-
type perennial ryegrass (cv.
'ASPO116EXT" and 'Stellar 3GL").
Plots were 7.6 m wide x 150 m
long. The experimental design was
a randomized block with three
replications. The four
experimental windrower
treatments were a John Deere (JD)
double auger 890, John Deere
rotary disc 995, MacDon (MD)
single auger A40DX, and MacDon
draper DX115. Seed moisture was
measured at the time of
windrowing according to methods
described in Silberstein et al.
(2010) and Silberstein and
Anderson (2011).

Seed loss from shattering was
determined by vacuuming three
0.74-m2 areas in each plot 6-7
days after windrowing. Within the
vacuumed area, 50% was under
the windrow, and the remaining
50% was outside of the windrow.
A durable plastic board with
smooth surfaces was gently
inserted under the windrow and
was used to raise it in order to
prevent shattered seed from
reaching the soil surface during the
process of moving the windrow.
Viable seed was separated from
nonviable seed, dirt, and straw
with several seed-cleaning
techniques, including use of an air
blower, hand screens, a gravity
table, a tabletop air-screen
cleaning machine, and manual
removal with forceps.

Each of the four windrowers was
used to cut a strip (width =

windrower header width) from the
center of each plot on the same day
that the seed grower cut the field
outside of the trial area. Seed
moisture content ranged from 24.7
to 30.5% for the tall fescue and
from 14.6 to 28.2% for the
perennial ryegrass. Windrows
were dried in the field for 7-10
days until the harvested crop
material was ready to be threshed
with a commercial combine
harvester. A weigh wagon was
used to determine bulk seed
weight from individual plots.
Clean seed yields were
determined on subsamples of the
harvested seed processed through
an air-screen cleaning machine.
Analysis of variance was
conducted to test windrower
treatment effects on shattered seed
losses and clean seed yield.
Treatment means were separated
by Fisher's protected LSD values at
the 5% level of significance.

Results and Discussion
Seed yield and seed shattering
losses varied among species,

cultivar, and SMC. The grass seed
crops at all four locations were
windrowed at SMC lower than that
recommended by Silberstein et al.
(2010) to minimize seed shattering
losses. The JD double auger and
the MD draper windrowers
harvested 11.3% and 15.3%
greater seed vyields than the JD
rotary disc, respectively, across the
two tall fescue sites (Table 1). In
perennial ryegrass, the MD single
auger and MD draper harvested 13
and 15.2% greater seed yields than
the JD double auger, respectively
(Table 2).

There were no significant
differences in seed shattering
losses in tall fescue among
windrowers, with losses ranging
from 7.7 to 10.5% (Table 1). Seed
losses in perennial ryegrass were
higher, with losses ranging from 18
to 34.9% (Table 2). The MD draper
windrower produced lower seed
losses compared to the other three
windrowers tested. While the seed
yield of the 'Stellar Advanced' field
was high, there was significantly
higher seed loss compared to the

Table 1. Mean clean seed yield, shattered seed loss, and percent yield
loss with four windrower treatments across two dryland turf-type
tall fescue seed fields in western Oregon.’

Windrower Type Clean Seed YieIdISeed Loss|Yield Loss
(kg ha™") (kg ha™) (%)
MacDon single auger A40DX 1,588 ab 166 10.5
John Deere double auger 890 1,691 bc 177 10.5
MacDon draper Dx115 1,751 ¢ 135 7.7
John Deere rotary disc 995 1,519 a 158 104

1LSD (0.05)

Table 2. Mean clean seed yield, shattered seed loss, and percent yield
loss with four windrower treatments across two irrigated turf-type
perennial ryegrass seed fields in western Oregon."

Windrower Type Clean Seed YieIdISeed Loss|Yield Loss
(kg ha™") (kg ha™) (%)
MacDon single auger A40DX 2,763 b 798 b 289 b
John Deere double auger 890 2,446 a 855 b 349 b
MacDon draper Dx115 2,820 b 508 a 18.0 a
John Deere rotary disc 995 2,641 ab 706 b 26.7 b
'LSD (0.05)
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'ASPO116EXT" field even though
its SMC was almost twice as high.

Conclusion
These results suggest that
windrowers perform differently in
tall fescue and perennial ryegrass
and that the risk of losing seed
yield to shattering at harvest is
greater in perennial ryegrass than
in tall fescue under western
Oregon conditions. Performance
of the windrowers might have
been different if the fields had been
windrowed at a higher SMC. This
could be especially true for the JD
rotary disc, which is operated at a
much higher ground speed
compared to the other machines
included in this study.
Nevertheless, windrowing at SMC
values lower than recommended is
common when growers fall
behind in their harvest schedules.
Genetic differences among
cultivars also appear to play a role
in seed shatter susceptibility of the
crop.

While proper windrower
selection and seed moisture testing

are important harvest management
tools that help reduce seed loss at
harvest, they are limited in their
ability to eliminate the problem
altogether. ldentification of
phenotypic characteristics and
gene traits associated with seed
shattering is more likely to play a
key role in reducing seed losses
due to shatter in the future. Genes
involved in the seed shattering
process have been isolated and
characterized in several monocot
crop species. The shattering trait
has been largely bred out of
domesticated grasses such as
cereals, but it has persisted in
grasses used for forage and turf.
Results from a recent study show
some promise in identifying the
genes that play a critical role in the
seed shattering of perennial
ryegrass using a comparative
genomics strategy (Fu et al., 2018).
Collaborative efforts between seed
crop agronomists and plant
breeders are needed to further
address the seed shattering
problem.
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Technology to Monitor Crop Health

Matthias Loeseken, Senior Agrologist
Blackbird Environmental Ltd.

BIOGRAPHY

Matthias is the principle owner of
Blackbird Environmental in Fort
St. John, British Columbia and
works as a Professional Agrologist
practicing in the cross-section of
agriculture, oil & gas, and major
infrastructure developments in
northeastern British Columbia. His
academic background is in
agricultural ecology, with a focus
on efficient and sustainable
agricultural production in the
context of a wide range of
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changing outside expectations and
alternative land use demands.
Matthias's work these days
integrates new technologies as
tools into more traditional
assessment methodologies to
provide efficient, unique solutions
to changing and new challenges
faced by agricultural producers in
the BC Peace every year.

PRESENTATION SUMMARY

Visual information from remote
sensing platforms (with remote
meaning anything that's measured

or estimated from more than five
metres away from the crop) can
provide valuable information on
crop growth and health throughout
the growing season. Remote
sensing solutions are visually
appealing and have been
marketed heavily to producers in
recent years.

In evaluating the utility of remote
sensing information for a
producer's operation, it is
important to understand that
remote sensing systems do not
directly measure yield or biomass,
but rather quantify the reflection of
light in visible and non-visible
bands from the crop. The ratio of
reflections in different bands can
then be used to calculate a
vegetation index, which serves as a
proxy for crop health or growth.



There are over a hundred indices
for vegetation analysis, with the
Normalized Difference Vegetation
Index (NDVI) as the most
commonly used one. NDVI is a
simple, well-researched indicator
of photosynthetically active
biomass (i.e. a calculation of
vegetation health). Traditionally,
NDVI results are presented as a
color map, where each color
corresponds to a certain range of
values. There's no standard color
palette, but most software uses
“red-green”, meaning that red-
orange-yellow tints indicate bare
soil or dead/sparse vegetation, and
all shades of green are a sign of
normal to dense vegetation cover.

These NDVI maps can provide
valuable information on the
variability in a field (where is the
vegetation struggling?), the reason
of which can then be assessed in a
very targeted fashion on the
ground.

Crop Health and Yield

In forage crops harvested for hay or
silage, biomass equals the yield,
which makes the use of remote
sensing information for crop health
assessments, yield estimates, and
crop damage evaluations feasible
with comparably little additional
research.

Traditional forage yield
estimation methods (e.g. cut and
weigh, grazing stick, falling plate)
are, among other sources of
inaccuracies, subject to operator
technique variations, moisture
conditions, as well as stand age
and composition. A calibrated
scientific instrument on a remote
sensing platform can remove most
of the subjective errors, which can
result in a more accurate picture of
what is actually happening in the
field.

Field trials in the BC Peace in
2019 showed that we can utilize

Figure 1. NDVI imagery of a forage
field in NEBC in early July, with red
areas indicating crop health/
composition/vigour issues.

multispectral sensors mounted on
remotely piloted aircraft systems
(RPAS) to create a reasonably
accurate yield model of a forage
crop at the field level, which can
then be utilized to direct in-season
crop management or assess crop
damage (e.g. drought, flooding,
wildlife).

Opportunities

Remote sensing tools can cover
large areas in short timeframes,
which results in reasonable prices
for the resulting imagery products.
Depending on the application,
operator, platform and payload,
prices for imagery range from free
(e.g. LandSat or Sentinel-2
imagery) to $3-6 per acre (e.g.
LIDAR, RPAS).

Modern commercial satellite
constellations can provide daily or
near-daily data acquisition rates
(e.g. PlanetScope) at resolutions
better than four metres. The
payloads and instruments on
remote sensing equipment,
particularly satellites, is
scientifically calibrated and
provides highly precise, objective
measurements. In some cases,

over 30 years of historical data is
available to review.

Current remote sensing products
can effectively support field-
specific assessments of crop
variability, be it as a result of soil-
borne factors, management issues,
or weather conditions. It forms the
basis for most variable rate
prescriptions and can be used to
effectively direct in-season crop
management activities (e.g.
topdressing, spot-spraying,
fungicide applications).

Challenges

Particularly satellite-based remote
sensing solutions often acquire
information at relatively coarse
resolutions (i.e. 10-20 m). While
these resolutions are sufficient for
medium to larger-scale
assessments, they are often
inadequate to help with season-
and field-specific issues (e.g. pest
infestations, drift damage).

Remote sensing solutions are
weather dependent, and a really
cloudy growing season or a year
with heavy wildfires may severely
restrict the amount of usable data.

Figure 2. Wildlife-related crop
damage documented & measured
with a RPAS
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As mentioned previously,
remotely sensed data also does not
directly measure what we're
interested in (e.g. crop yield), but
uses the light reflected from the
plant canopy to calculate a
vegetation index that should be
calibrated/verified in the field.

In addition, while some of the
data sources are free, most remote
sensing information still requires
some fairly specialized knowledge
to correct, display, and interpret.
However, as the technology
develops and advances, less and
less human interaction will be

required to acquire and process
the information to a stage that
supports informed crop
management decision-making.=

Tolerance of Grasses
to Herbicides - Update

Calvin Yoder, Forage Seed Specialist
Alberta Agriculture and Forestry, Spirit River, AB

BIOGRAPHY

Calvin Yoder is a Forage Seed
Specialist with Alberta Agriculture
and Forestry and works out of
Spirit River. He moved to the
Peace Country almost 30 years ago
and has worked in agriculture,
mainly forage agronomy,
throughout his career. In the past
15 years he has been working
specifically in forage seed research
and extension. He has a strong
relationship with growers, seed
companies and forage seed
commissions not only in Alberta
but across western Canada. Much
of his work involves the testing of
herbicides on forage seed crops for
minor use registrations, weed
control studies, establishing and
terminating forage seed crops in
annual cropping rotations, fertility
studies and recently growth

and 2x registered rates. Seedling
grass studies are conducted at the
AAFC Beaverlodge Research Farm
while studies on established stands
are generally conducted on
growers' fields. Visual crop injury
ratings and visual stand reduction
ratings are done on seedling trials.
Seed vyields are collected the
following year. Data collected on
established stands include, visual
injury ratings, seed yields, seed
germination and 1000 kwts. Trials
are established in a randomized
complete block with four
replications. Plot size is generally
2m x 10m. Area harvested is 2.1
m2 on seedling trials and 17m2 on
established stands. Once a
minimum of three to four trials are
conducted over several years and

Combing

grass seed
herbicide

trials

the data is favorable a minor use
registration is prepared and
submitted as long as the chemical
company agrees to it.

Pre-Seed Herbicides Prior To
Seeding Grasses

The addition of a broadleaf
herbicide to glyphosate is
generally required when
conducting a pre-seed herbicide
application particularly when
direct seeding into glyphosate
tolerant canola stubble.
Considerable work has been done
to evaluate several options for pre-
seed herbicide applications prior
to seeding grasses.

Table 1. Pre-seed herbicides prior to seeding grasses.

regulator > . He an.d his W.If.e PrePass XC | Express + Heat+ HotShot+ |GoldWing+
Jeanne live just outside of Spirit Glvehosate| Glvohosate | Glvohosate | Glyphosat
. ) yphosate| Glyphosate | Glyphosate |Glyphosate
Riverand have three kids. Creeping Red Fescue X X X XXX XXX
Timothy X X X XXX XXX
PRESENTATION SUMMARY Meadow Bromegrass X X X XXX XXX
Following is an update on [Smooth Bromegrass X X X XXX XXX
studies that evaluate annual |Crested Wheatagrass XX XX XXX XXX
crop herbicides recently |Slender Wheatgrass XX XX XXX XXX
registered in western Canada [|Meadow Fescue XX XXX XXX
for tolerance on a number of |Hybrid Bromegrass XX
seedling and established ] Tall Fescue XX
grasses grown for seed. LPerennial Ryegrass

Tolerance trials are conducted
by applying herbicides at 1x
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X - Minor Use Registered, XX-Minor Use Submission, XXX- Data Collected and Potential for
Minor Use Submission.




Tolerance of
Seedling Grasses
to New
Herbicides
A number of trials
have been
completed to
evaluate several
herbicides on
seedling grasses.
These include
Stellar, Infinity,
Infinity FX, Infinity

Table 2. Herbicides on Seeding

. Infinity FX . Paradigm+
Infinity Stellar | Enforcer M| (3ione or Pixxaro (alone or
with MCPA) with MCPA)
Creeping Red Fescue X XX XXX XXX XXX XXX
Timothy X XX XXX XXX XXX XXX
Meadow Bromegrass X XX XXX XXX XXX XXX
Smooth Bromegrass X XX XX XXX XXX XXX
Crested Whetagrass X XX XXX XXX XXX XXX
Slender Wheatgrass XX XX XXX XXX XXX XXX
Meadow Fescue XX XX XXX XXX XXX XXX
Hybrid Bromegrass XX XX
Tall Fescue XX XX
Perennial Ryegrass Xx XX

FX+MCPA ester,
Enforcer M,
Stellar, Pixxaro and
Paradigm + MCPA ester. In
October of 2018, a minor use
submission was completed to add
the majority seedling grasses
grown for seed in western Canada
to the Stellar label. Seedling
grasses have shown good
tolerance to these newer
herbicides in trials to date (Table
2). Infinity, Infinity FX and Infinity
FX+MCPA ester will provide
quick control of weeds and are
generally more effective on larger
weeds than other herbicides.
Infinity may cause some leaf burn
on seedling grasses, but the grasses
recover quickly. Stellar is also a
nice option for use on seedling
grass stands and will have some
residual control on weeds.
Seedling grasses have shown good
tolerance to applications of
Pixxaro and Paradigm+MCPA
esterin trials to date. Both Pixxaro

Swathing Creeping Red Fescue
Herbicide Trial 1

and Paradigm + MCPA ester have a
wide range of weed control and
are particularly good on large
cleavers.

Effect of Broadleaf Herbicides
Stellar, Infinity FX, Infinity
FX + MCPA ester and
Cirpreme + MCPA ester on
Established Grasses

In October of 2018 a minor use
submission was made to add all of
the main grasses (seedling and
established) grown for seed in
western Canada to the Stellar
label. Infinity FX and Infinity
FX+MCPA ester have been
sprayed in the spring on
established creeping red fescue,
timothy, meadow bromegrass and
smooth bromegrass in trials over
the past three years and there has
been no visual injury, seed yield
loss or effects on seed germination.

Swathing Creeping Red Fescue
Herbicide Trial 2

X-Minor Use Registered, XX-Minor Use Submission, XXX-Data Collected and Potential for Minor Use Submission.

In recent trials on established
creeping red fescue Travallis,
Infinity FX, Infinity FX+MCPA
ester, Paradigm,
Paradigm + MCPA ester, Cirpreme
and Cirpreme+MCPA ester have
not caused any injury or seed yield
loss. A minor use submission for
the use of Travallis on established
creeping red fescue will be
completed shortly.

Established timothy has also
shown good tolerance to Infinity
FX, Infinity FX+MCPA ester,
Paradigm, Paradigm+ MCPA
ester, Cirpreme and
Cirpreme + MCPA ester in trials to
date.

Established smooth and
meadow bromegrass have shown
excellent tolerance to Infinity FX,
Infinity FX+ MCPA ester. In 2019
the applications of Cirpreme and
Cirpreme+ MCPA ester to
established meadow bromegrass
and smooth bromgrass caused

Swathing Creeping Red Fescue
Herbicide Trial 3
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some severe visual injury. The
initial injury was quite severe, but
the stands mostly recovered prior
to harvest. Seed yield loss ranged
from 0 to 28% across three trials in
2019. Paradigm and
Paradigm + MCPA ester had been
tested in previous years on
bromegrasses and there were no
signs of injury. It should be noted
that halauxifen which is one of the
active ingredients in Pixxaro,
Paradigm and Cirpreme does have
some activity on annual grassy
weeds particularly barnyard grass.

Effect of Pyroxasulfone

on Grasses

Pyroxasulfone is an active
ingredient that can be purchased
alone as Zidua or in packages such
as Heat Complete, Focus or Fierce.
It is mainly used as a pre-seed or
pre-emergent herbicide prior to
seeding field peas, lentils,
soyabeans, corn and spring wheat.
It was also recently registered in
Oregon on established perennial
ryegrass and tall fescue and is used
for controlling annual bluegrass.
Pyroxasulfone is a residual type
herbicide and does require rainfall
to activate it. It has control of a
number of annual grassy weeds
including barnyard grass, annual
foxtails and Italian ryegrass. It has
also shown good control of annual
bluegrass. Ithassome suppression

of wildoats. Over the past few
years, studies have been
conducted to investigate the
tolerance of established grasses to
late fall and early spring applied
pyroxasulfone at the rate of 150 g
ai/ha. Data collected from these
trials has only been visual injury
assessments. Very little yield data
has been collected. Tolerance of
established creeping red fescue to
pyroxasulfone has been variable.
Spring applications have caused
considerable damage. Established
timothy, smooth bromegrass and
meadow bromegrass have shown
fairly good tolerance to fall and
spring applied pyroxasulfone.
Crested and slender wheatgrass
have shown excellent tolerance. It
must be noted that pyroxasulfone
causes severe injury to seedling
grasses.

Effect of Annual Crop

Desiccants on Grasses

In recent years growers have had
questions on using desiccants on
annual crops such as peas, canola
and cereals that have been
underseeded with a grass. Heat,
Reglone and Liberty are crop
desiccants that are sometimes used
on annual crops prior to harvest.
Heat is registered in Oregon on
both seedling and established
grasses. In September of 2019 a
trial was conducted at the AAFC

Table 3. Visual percent injury ratings*
taken 12 D-A-A of three dessicants on four grasses.

Treatment Creeping Meadow Smooth Timothy
Red Fescue [Bromegrass|Bromegrass

Reglone 1Q 33b 56 b 56 b 60 b

Liberty 50 a 70 a 71b 71 a

Heat LQ +Merge 0c 1c 1c 1c

Check Oc 0c 0Oc 0Oc

LSD P=.05 7.9 4.8 3.8 2.9

*0is no injury. 20% injury is slight discoloration. 50% Majority of plants damaged.

100% is complete loss of plant.

**Means followed by the same letter do not significantly differ (P=.05, Student-

Newman-Keuls).
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Beaverlodge Research Farm to
evaluate the effects of three
desiccants on newly established
grasses. Creeping red fescue,
meadow bromegrass, smooth
bromegrass and timothy were
seeded in the spring alone without
a cover crop.  Weed control was
done throughout the summer and
establishment was rated as fair to
good. Reglone IQ (2/lha), Liberta
(4 1/ha) and Heat LQ + Merge (146
ml/ha) were sprayed across the
grasses on Sept 18, 2019. Water
volume was 100 I/ha. Trials is a
randomized complete block
design with four replications. Plot
size is 2.4 m x 2 m. Heat
LQ +Merge did not cause any
visual damage to any of the grasses
(Table 3). Reglone and Liberty
caused severe damage to all four
grasses which was mainly
discoloration and stunting. Liberty
caused more damage to the grasses
than Reglone 1Q. Creeping red
fescue was slightly more tolerant to
Liberty and Reglone 1Q than the
bromegrasses and timothy. Visual
injury ratings and seed yields will
be collected in 2020.

Effects of Olympus on
Established Grasses

Olympus is a Bayer Crop Science
herbicide that was recently
registered in Canada for use in a
tank mix with glyphosate as a pre-
seed herbicide application prior to
seeding wheat. The active
ingredient is propoxycarbazone-
sodium and the rate registered for
use in western Canada prior to
seeding wheat is 6 g/acre.
Olympus has residual activity on
flushing foxtail barley, Japanese
brome, downy brome, wildoats
and volunteer canola.
Interestingly, Olympus is
registered in the US for post-
emergence control of certain
grassy and broadleaf weeds in



rangeland, pasture and
Conservation Reserve

Table 4. Visual percent injury and head reduction 35 D-A-A of Olympus

on four established grasses, Beaverlodge 2019.

Program. Established forage Creeping Meadow Smooth Timothy
grass species will vary in Red Fescue Bromegrass Bromegrass

degree of tolerance and is Injury Head |[Injury Head |Injury Head |[Injury Head
not recommended on Reduction Reduction Reduction Reduction
seedling grasses. The | gglacre | 0 0 74 100 58 94 45 46
registered rates in the US for |12 g/acre 0 0 73 100 65 95 44 60
use on rangeland is 30 and |34 g/acre 0 0 71 100 74 98 60 63

34 g/acre which is 5x higher |Check 0 0 0 0 0 0 0 0
than the registered pre-seed *0isno injury. 20% injury is slight discoloration. 50% Majority of plants damaged. 100% is complete
rate for wheat in Canada. At lossofplant.

these rates there are a number of Olympus Table 5. Seed and dry matter yields (kg/ha) following a
grassy weeds that are partially applied to spring application of Olympus to established
controlled or controlled. On May  established creeping red fescue and timothy, Beaverlodge 2019.
22,2019 Olympus was sprayed at creeping red Creeping Red Fescue Timothy

three different rates across four fescue in the Seed Dry Matter| _ Seed Dry Matter
established grasses (Table 4). The  spring did not |_6 alacre 674 5158 358 a* 4658 b
grasses were two years old. The have any |[12g/acre 675 4999 298 b 4040 b
application of Olympus to  effects on |349lacre 677 5475 253b 4182 b
established smooth and meadow seed or dry |Check 720 5198 405a 5655a
bromegrass caused severe visual matter yields LSD P=.05 NSD NSD 59.4 627
damage and seed head reduction (Table 5). L&Y% 20.3 >.7 113 8.5

(Table 4). Growth was severely
affected but the plants were not
killed. Olympus at all three rates
also caused severe visual injury
and head reduction to established
timothy but not to the same degree
as was seen on the bromegrasses.
Creeping red fescue showed
excellent tolerance to all three
rates of Olympus.

Timothy seed
and dry matter
yields were reduced by all three
rates of Olympus applications.
Bromegrass seed and dry matter
yields were not collected as there
was not enough material present to
harvest where Olympus was
applied.

Funding is provided by the Peace
Region Forage Seed Association

*Means followed by the same letter do not significantly differ
(P=.05, Student-Newman-Keuls).

and the AAFC Canadian
Agricultural Partnership
AgriScience Project. The studies
are conducted with the help of
Smoky Applied Research and
Demonstration Association and
Agriculture and Agri-Food Canada
staff at the Beaverlodge Research
Farm. =

Virtual Farm Tour

Brett Rudd, Forage Seed Grower
Northeast Oregon, USA

BIOGRAPHY

Brett was born and raised in the
Blue Mountains of Northeast
Oregon.  After graduating from
Oregon State University, he came
back to work on his third-
generation family farm. The farm
raises grass seed, wheat,

peppermint, alfalfa and other hay
crops. He has become efficient in
adapting generational knowledge
to newer technologies. Still
planting the same seeds, but in a
more consistent and larger scale.
He keeps his finger on the pulse by
serving on the Fine Fescue
Commission, a member of the

local seed growers association and
serving on other local boards.

PRESENTATION SUMMARY

My farm is situated at an elevation
of 823 meters (2700ft) in the
middle of the Grand Ronde Valley
(GRV) of northeastern Oregon.
The climate in the GRV is semi-arid
with hot, dry summers and cold
winters where low temperatures
will drop below -17 degrees
Celsius a few times each winter. |
raise various perennial and annual
crops such as grass seed,
peppermint oil, small grains oil
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seeds and hay crops. My
cultivation and tillage methods
revolve around trying to prevent
wind erosion since a large portion
of my farm has a soil classification
of HEL (Highly Erodible Land). Itis
atremendous challenge to create a
smooth and uniform seed bed for
shallow planted, small seed crops
while keeping ground in a
condition that it will not blow.
Water is another one of my greatest
challenges as it seems that there is
always too little or too much of it.
Having a good diversity of crops
gives me the best chance of
continuing my 3rd generation farm
and sustaining soil health for the
next generation.

My family has raised fine fescue
and Kentucky bluegrass for turf
grass seed for over 50 vyears.
Although current harvest
machines have more horsepower
and have larger capacities, the
techniques are relatively the same
as they always have been. Firstthe
grass crop is windrowed with a
swather and laid there until it is dry
enough to run through a combine.
After thrashing out the seeds, the
crop is taken to the seed plant for
cleaning and shipping.

Peppermint has been part of the
rotation now for around 30 years.
We process it to an oil on the farm
through a steam distillation
process. The main use for
peppermint oil is for toothpaste,
chewing gum, candy and
cosmetics.

In our cropping system, we have
a great deal of opportunity to raise
small grains for seed in between
perennial crop components.
Primarily this includes winter and
spring wheat, oats and barley.
Other grains such as GMO canola
are also in the rotation. This has a
value-added benefit for me
because it breaks up my typical
grassy weed chemistries. Most of
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the seed crop is consumed locally
within a 100-mile area. The canola
goes to a crusher plant up in
Washington.

Alfalfa hay is another important
crop in my rotation for weed
control and soil health.
Historically alfalfa harvesting was
hired out to a custom baling
service, but recently started doing
all my own baling. This has
allowed me to double these acres.
Also, everything that falls out the
back of my combine, whether it is
Kentucky Bluegrass, Fine Fescue,
wheat, barley or oat, the straw is
baled and used as feed and
bedding for cattle in the area.

In 2019 | took the gamble of
trying a new crop-Agricultural
Hemp. It was quite the learning
experience.  Agricultural Hemp
turned out to be incredibly
laborious crop to grow from start to
finish. It is a new field crop with
unproven genetics and unproven
harvest methods. The potential for
great economic returns from small
acreage was still too much for me
to pass up!

Given the diversity in my
cropping system, | must be flexible
with my tillage practices. Primary
tillage is done with both horizontal
and vertical equipment. Usually
immediately followed with a
cultivator for leveling and then a
roller to maintain moisture and
make the final seed bed.

Even though | plant many
different seed types, planting is
done with some sort of a double
disc drill. Except for the
peppermint, which is propagated
with rootstock; | have multiple
drills for different conditions. |
have also recently built my own
drill specifically for planting grass
seed on alarge scale.

Most of the farm is irrigated with
center pivots, wheel lines and
hand lines. |draw water from two

different rivers as well as irrigation
wells that have been drilled on the
farm. Well depths range from 90
meters to 1220 meters. The
process for permitting new
irrigation wells has become
heavily regulated, complex and
expensive.

| also do all the agronomy
applications on the farm. | utilize
field men from the grass seed plant
for recommendation for chemical
and fertilizer jobs. Itseemsthatthe
chemical applications never end.
From weed and disease control to
growth regulators some of the
crops will be sprayed up to six
times. Soil fertility is maintained
by both dry and liquid fertilizers.
On grass seed crops, | apply the
phosphorus and potassium in the
dry form since it is less expensive
and easier to apply, but high rates
of nitrogen can be applied as a
liquid through my sprayer for a
uniform and consistent
application.

From a farm management
standpoint, the two biggest
challenges involve labor and
water. Labor for weed control is
expensive and sometimes hard to
find but necessary for weed free
turf seed production. Water is
regulated heavily by the
government and is one of my
largest expenses on the farm.

My outlook for the farm is that |
see a need for a diverse cropping
system for reasons such as
improved weed control, reducing
risk by protection from complete
crop failure due to nature or
lagging markets, and creating
interest for the next generation to
farm the land. Unless the next
generation is motivated and
nurtured, it seems that a small
family farm like mine will be short
lived. =



MARKET UPDATE

Canadian Grass and Legume
Seed Data: 2019 Inspected Acres

David Wong, Bsc Ag., B.Ed,,

CACE, Beaverlodge, AB

For the 4th consecutive year,
Canadian certified grass and
legume seed acres fell, with 2019
acres cominginat 141,766. This is
the lowest total since 2014, when
acres came in at 140,269. Since
2014, acres peaked in 2016, with
over 192,000 acres of certified seed
production.

Although pedigreed alfalfa seed
acres fell in 2019 by over 14,000
acres, total inspections only fell by
4,000 acres, as pedigreed ryegrass
seed acres saw an increase of over
8,000 acres. Other crops which
saw pedigreed acres increase
include birds foot trefoil (up 872
acres from 2018), fescue (up 736
acres), and the wheatgrasses (up
569 acres). In addition to
pedigreed alfalfa seed acres,
pedigreed clover and timothy seed
acres fell by 153 acres and 871
acres respectively.

Huge Canadian alfalfa and
timothy seed crops the previous

INSPECTED ACRES BY CROP
GROUPS

2019 Pedigreed Turf Grass
Seed Acres

Contracted production of perennial
ryegrass dominates pedigreed
production of turf grass species in
Canada in 2019, with over 24,600
acres. Manitoba saw over 21,000
acres of pedigreed ryegrass seed
production, (predominately
perennial ryegrass). Saskatchewan
grew over 2,300 acres of ryegrass,
both annual and perennial.
Pedigreed fescue seed production
saw 14,000 acres in production in
2019.

Alberta and BC had close to
7,000 acres of fescue seed
production
(mainly
creeping red
fescue, along
with some
other fine

Saskatchewan saw the same
amount (7,200 acres), but mainly
tall fescue and meadow fescue
species. Pedigreed ryegrass seed
production rose by almost 8,000
acres in Manitoba. Pedigreed
fescue seed acres remained steady
across the four Prairie Provinces
(up 700 acres from 2018).

In total, 2019 turf grass
pedigreed seed production saw
close to 29,000 acres of
production.

2019 Pedigreed Legume

Seed Acres

Pedigreed alfalfa seed production
dominates pedigreed legume seed
production in Canada. 2019 saw
55,300 acres of pedigreed alfalfa
seed grown, with birdsfoot trefoil
and the clovers coming in at 3,200
and 4,400 acres respectively.
Alberta led the country in
pedigreed alfalfa seed production
(31.200 acres), followed by

. : leaved
few years, and resulting lower price fescue
qguotes, have made growers exit .
o . species),
certified production of these two while
pedigreed crops. Manitoba
2019 Inspected Acres
CFIA: 2019 Acres Applied For Inspection - Crop by Province, Acres Change | % change
Crop Kind MB AB BC 2019 2018 (+/-) AC's
Alfalfa 10,354 | 13,714 31,286 55,354 69,650 | (14,296) -20.53%
Birdsfoot Trefoil 3,109 100 3,209 2,337 872 37.31%
Bromegrass 544 2,497 4,246 481 7,767 7,425 342 4.61%
Clover 277 2,312 1,854 4,443 4,596 (153) -3.33%
Fescue 5,374 1,840 6,369 610 14,193 13,457 736 5.47%
Ryegrass 21,223 2,331 1,118 24,672 16,104 8,568 53.20%
Timothy 10,957 4,209 8,604 1,643 25,413 26,284 (871) -3.31%
Wheatgrass 10 1,349 5,326 30 6,715 6,146 569 9.26%
Totals 51,848 | 28,352 58,803 2,764 141,766 | 145,999 (4,233) -2.90%
*no pedigreed grass or Iegume seed production east of Manitoba in 2019
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Saskatchewan (13,700 acres) and
Manitoba (10,300 acres).
However, total pedigreed alfalfa
seed acres fell by over 14,000
acres from 2018.

Total Canadian pedigreed clover
seed production saw a minimal
loss of 150 acres. Saskatchewan's
2019 clover acres were reported to
be over 2,300, followed by
Alberta's 1,800 acres. Manitoba
only had 277 clover seed acres in
2019.

2019 Pedigreed Forage Grass
Seed Acres
Following huge 2016 and 2017
timothy seed crops, and its
subsequent price drop, pedigreed
timothy seed acres only fell by 870
acres this past year. However,
2018 had seed acres fall from the
previous year by almost 11,000!
2019 saw 25,400 pedigreed acres,
with almost 11,000 acres in
Manitoba, 8,600 in Alberta, and
another 4,200 in Saskatchewan.
1,600 acres were reported in BC.
Pedigreed bromegrass seed
production saw acres virtually
unchanged in 2019 (up 342 acres).
Alberta saw 4,200 acres of
production, followed by
Saskatchewan (2,500 acres). Both
Manitoba and B.C. had close to
500 acres apiece.

Although
2 0 1 9
pedigreed
wheatgrass
acres rose by
570, total
acres have remained in the 6,300
to 6,700 acre range now for the
past four years. Production is
concentrated in Alberta (2019 -
5,300 acres) and Saskatchewan
(1,350 acres).

Summary

In terms of production, 2019’s
drop in Canadian grass and
legume pedigreed seed acres may
be worse in reality. Although the
reported inspected acres are a
paper number, the reality of a
snowed under crop, and potential
un-harvestable acres, is a reality.
Wet fall conditions, followed by
snowfall, have resulted in snowed
under acres throughout the
Canadian prairies. Actual
production numbers for this year's
pedigreed crop will not be known
until next spring, when, or if, the
combines get rolling again. The
fall moisture is excellent for crops
already in the ground, but could
prove disastrous for this years'
production numbers.

The demand for Canadian
certified seed production should
continue, primarily in the form of
contracted certified seed
production back to contracting
companies. Although better
management and more work is
required, pedigreed production of
grass and legume seed allows
growers to continue to diversify
their farm operations, and
hopefully, continue to be
profitable in the future

Note: Due to Canada's Freedom

of Information Act (FOIP), many

plant types are not broken down to

species level. The main Canadian

grass/legume seed species applied

for inspection include:

¢ Bromegrass: primarily meadow
bromegrass, smooth
bromegrass or hybrid
bromegrass

¢ Fescues: primarily creeping red
fescue, tall fescue, or meadow
fescue

¢ Clovers: primarily red clover,
alsike clover, sweet clover, or
white clover

¢ Other Legumes: include
birdsfoot trefoil, and cicer
milkvetch.

CFIA: 2018 Acres Applied For Inspection - Crop by Province, Acres

PEI | NS | NB |QUE|ONT MB | SK | AB | BC | Total | = Ryesrasses:primarily perennial
2009 | 431 | 0 0 53 | 180 53,493[32,44954,405[4,104[145235] | ryegrass orannual ryegrass
2010 | 26 0 0 31 | 75 57,245|28,447|52,952]3.729| 144,514 Wheat grasses: primarily
2011 9 51,617] 24,596 46,195 | 3,584 | 126,001 crested wheatgrass, slender
2012 52,246| 26,389| 49,759] 3,021| 131,441 wheatgrass, northern
2013 50,641| 26,959| 55,564| 4,172| 137,336 wheatgrass, pubescent
2014 53,517] 25,274| 56,641] 4,838] 140,270 wheatgrass, or intermediate
2015 50 - 66,447 32,498| 70,027| 4,265| 173,287 wheatgrass =
2016 50 70,684 34,578| 83,731] 3,707 192,751
2017 50 - 61,265] 29,023| 88,249] 4,294] 182,881
2018 - - - - - 48,066 27,457] 67,872 2,604] 145,999
2019 51,848| 28,352| 58,803| 2,764| 141,766
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Source 2020

Forage Seed Industry
Contacts & Organizations

Peace Region BC & Alberta

Peace Region Forage Seed
Association

Talon Gauthier

General Manager

904 — 102 Ave

Dawson Creek, BC V1G 2B7

Ph: 877-630-2198 or 250-789-6885
Email: coordinator@peaceforageseed.ca

BC Ministry of Agriculture & Lands
Lori Vickers

Regional Agrologist

Ph: 250-784-2559

Email: lori.vickers@gov.bc.ca

Alberta Agriculture & Food
Calvin Yoder

Forage Production Specialist
Ph: 780-864-3879

Email: calvin.yoder@gov.ab.ca

Agriculture & Agri-Food Canada
Jennifer Otani

Pest Management Biologist

Ph: 780-354-2212

Email: jennifer.otani@agr.gc.ca

Dr. Nityananda Khanal

Integrated Forage Crop
Management Program

Beaverlodge Research Farm, AB

Ph: 780-354-5111

Email: nityananda.khanal@agr.gc.ca

Alberta South

Alfalfa Seed Commission (Alberta)
Producers Association

Jodie Niznik

Association Manager

Ph: 403-362-4449

Email: manager@alfalfaseedab.com

Brad Alexander

Research & Extension Manager
Ph: 403-427-3474

Email: brad@alfalfaseedab.com

Saskatchewan

Jo-anne Relf-Eckstein

Executive Director

Ph: 306-341-1347 or 306-343-1347
Email: sfsdcO5@gmail.com

Saskatchewan Forage Council
Shannon McArton

Executive Director

P.O. Box 71

Dike, SK SOG 1CO

Ph: 306-270-0624

Email: office@saskforage.ca

Saskatchewan Agriculture

Terry Kowalchuck

Provincial Forage Specialist

Ph: 306-787-7712

Email: terry.kowalchuck@gov.sk.ca

Manitoba

Manitoba Forage Seed Association
Heather McBey

Administrative Manager

Box 2000 Arborg MB  ROC 0AOQ
Ph: 204-376-3309 Fax 204-376-3311
Email: hmcbey@forageseed.net

Roger Burak

MFSA Research Manager

Box 2000 Arborg MB  ROC 0AOQ
Ph: 204-641-4115

Email: rburak@forageseed.net

Manitoba Agriculture

Rhéal Lafreniére

Provincial Apiarist

Ph: 204-945-4825

Email: rheal.lafreniere@gov.mb.ca

Virkram Bisht
Extension Pathologist
Ph: 204-745-0260

John Gavloski

Farm Production Extension
Entomologist

Ph: 204-745-5668

John Heard

Farm Production Extension
Crop Nutrition

Ph: 204-745-8093

Tammy Jones
Industry Development Specialist-Weeds
Ph: 204-750-1235

University of Manitoba

Dr. Martin Entz

Cropping Systems

Ph: 204-474-6077

Email: m_entz@umanitoba.ca

Web Resources

Manitoba Forage Seed Association
www.forageseed.net

Peace Region Forage Seed Association
www.peaceforageseed.ca

Saskatchewan Leafcutters Association
Www.saspa.com

Alfalfa Variety Information Source
North American Alfalfa Improvement
Conference (NAAIC)

Www.naaic.org

Oregon State University
Crop and Soil News/Notes
www.cropandsoil.oregonstate.edu

Manitoba Agriculture Food and Rural
Initiative
www.gov.mb.ca/agriculture

Saskatchewan Agriculture and Food
www.agr.gov.sk.ca

Alberta Agriculture
Food and Rural Development
www.agric.gov.ab.ca

BC Ministry of Agriculture and Food
www.agf.gov.bc.ca

Canadian Seed Growers Association
www.seedgrowers.ca

Agriculture and Agri-Food Canada
Wwww.agr.gc.ca

Canadian Seed Trade Association
www.cdnseed.org

University of Manitoba
Faculty of Agriculture and Food Sciences
www.umanitoba.ca/afs

Saskatoon Research Centre
www.agr.gc.ca/eng/science-and-
innovation/research-centres/
saskatchewan/saskatoon-research-centre

Newsletters

USA NW Alfalfa Seed Newsletter
Ph. 509-585-5460 www.wasga.org

Oregon State University Crop and Soil
News/Notes
www.cropandsoil.oregonstate.edu
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