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NEWS FROM MANITOBA

News From the President

Lucas Menold, President
Manitoba Forage Seed Association

Since 1991, the Manitoba Forage
Seed Association (MFSA) has been
working with growers and industry
with the goal of helping growers
succeed. With the support of our
members through their check-off
dollars, we have been able to
leverage government dollars
which has resulted in twenty-four
years of research in the forage seed
industry.  This has resulted in
extraordinary gains in production
which in turn has improved our
grower's bottom line.

In 2019 our number one priority
continued to be field research.
Although we conducted a number
of small plot research trials we
have been enhancing our research
program with an increase in field
scale trials working with
cooperating producers. A number
of small plot herbicide screening
trials were also conducted on
timothy, tall and meadow fescue,
Trefoil. All results of this research
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have been reported in the 2019 fall
issue of Forage Seed News (FSN).

Three field scale trials were
completed at six locations. Our
research work with plant growth
regulators on tall fescue and
annual ryegrass continued for
another year, (see fall issue FSN).
Other research conducted was
alfalfa bloom blight (see winter
issue FSN), and plant growth
regulator timing trial on perennial
ryegrass.

2020 MEETING WITH
MANITOBA AGRICULTURAL
SERVICES CORPORATION
(MASQO)

MASC Board of Directors and
management have a long-standing
tradition of consulting with
Manitoba producer groups and
agricultural organizations to
obtain their feedback on the
current MASC products and

services. It provides organizations
the opportunity to discuss any
issues or concerns they have with
specific programs or discuss needs
that are not being met.

Our meeting began with
introductions and an overview of
the crop insurance program. For
the majority of Agri-Insurance
programs, the premiums are paid
40% by insured producers, 36%
by the Government of Canada and
24% by the Manitoba
Government. The financials were
presented including the premiums
collected and the payouts made to
growers. It was shared that the
corporation aims to maintain their
fund at approximately 1 — 1.5X
higher than the premiums
collected. If funds exceed this,
typically it results in a reduction of
premiums as it did in the 2019
crop year.

This year there were three main
issues brought forward to MB Crop
Insurance:
¢ In Manitoba, forage seed crops

are insured under the Individual

Coverage Methodology, (tall

fescue seed, alfalfa seed,

pedigreed timothy seed, annual
ryegrass seed & perennial
ryegrass seed). Agrilnsurance

Individual Coverage does not

allow buffering or allowance for

losses caused by hail or wildlife
damage as is the policy in crops
insured under the Individual

Productivity Index. For futher

information please see MASC

article entitled “Agrilnsurance
and Hail Insurance for Forage

Seed Crops” following my

report.
¢ Forage Establishment Insurance

(FEI) provides financial

assistance to Manitoba Farmers

if an eligible forage crop fails to
establish. In 2019 many
growers experienced conditions
that resulted in poor forage



establishment. FEI indemnity is
paid on stands where ground
cover of less than 75 percent of
tame species has been attained.
In order to be eligible for
payment, the crop must be
reseeded, overseeded or
destroyed. At times there are so
few plants that it is not
economically or agronomically
necessary to destroy the stand
other than for the sole reason of
collecting a FEI payment. MASC
has no policy on when
destruction is not necessary.
Adjusters have been known to
process claims when plant stands
are extremely low without proof
of destruction however, there is
little consistency. We suggested
that MASC consider establishing
a second lower threshold below
which growers are not obligated
to destroy their field in order to
receive payment. MASC board
members and staff seemed
receptive to this suggestion. We
will follow up on this issue with
MASC.

The last topic discussed was that
of growers establishing perennial
ryegrass under a cover crop such
as Liberty Link Canola. Thisis a
recongized pratice in the industy
however growers have indicated
that at times MASC has
challenged growers on this
practise, (due to spraying Liberty
on the crop) and have made it
difficult to recieve the FEI
indemnity if in a claim position.
Presently MASC does not have a
policy on this practise however if
the adjustor feels that the
herbicide killed the stand they
could potentially deny the claim.
As part of the 2020 research
program, MFSA is conducting
trials using this practise to
demonstrate that it is a safe and
effective management practise
when establishing perennial

ryegrass. We will be sharing the
results with MASC in the hope
that they will recognize this as an
acceptable method. In the
meantime for growers using this
method it may be good practice
to take pictures of the crop before
and after Liberty application.

As another growing season
approaches, MFSA looks forward
to a busy and productive research
year. Our research plans are well
underway with the focus being on-
farm research as well as a number
of small plot trials. Roger Burak,
MEFSA Research Manager
elaborates on the 2020 research
plans in more detail in his article
onpage?’.

In closing, | would like to extend
a sincere Thank You to all our
sponsors of the 2020 MFSA
Provincial Forage Seed
conference.

The success of this conference can
be attributed to your generous
donations and support:

Imperial Seed, BrettYoung,
Northstar Seed, DLF Pickseed

Bayer CropScience,
Beaver Plastics,
International Pollination Systems
CND, MacDon Industries,
Manitoba Agriculture Services
Corporation

Interlake Forage Seeds

MFSA would also like to
acknowledge the support of the
Canadian Agriculture Partnership -
Ag Action program for their
financial support.

Mr Pollination Services

We Sell Leafcutter Bee Supplies!

- Nesting Blocks

« Metal Corners

« Bonded Fibrefill Backing

We Buy and Sell
Leafcutter Bee Larva

WELDON HOBBS
Ph: (403) 320-1500

Fax: (403) 345-2299
Lethbridge, Alberta, Canada
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NEWS FROM MANITOBA

Agrilnsurance and Hail Insurance
for Forage Seed Crops

Manitoba Agricultural Services Corporation (MASC)

Farming comes with enough
challenges, the last thing you need
to worry about this year is
uninsured crops. Droughts,
excessive rainfall, and hailstorms
can all still happen, but mitigating
the risks to your in-ground
investments can keep you on a firm
financial footing.

Manitoba Agricultural Services
Corporation (MASC) has a full
complement of programs to
provide coverage for forage seed
crops grown by MFSA members.
The following is a quick guide to
the Agrilnsurance and Hail
Insurance programs, and the
differences between them.

AGRIINSURANCE
Agrilnsurance is available for
many crops grown in Manitoba,
including most forage seed crops
grown by MFSA members,
including alfalfa seed, tall fescue
seed, pedigreed timothy seed,
proso millet seed, annual ryegrass
seed, and perennial ryegrass seed.
Agrilnsurance protects against
natural perils such as drought,
excess moisture, frost, fire, excess
heat, disease, pests and more.

Coverage for Agrilnsurance is
based on the average yield a
producer should expect (referred
to as Probable Yield). A producer
can select coverages of 50, 70 or
80 per cent of their Probable Yield,
and an indemnity is paid if the
actual production of the crop falls
below their coverage.

For Agrilnsurance coverage,
producers pay 40 per cent of the
premium required to keep the
program financially viable, with
the remainder cost-shared
between the governments of
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Canada and Manitoba.

MASC uses risk areas and forage
regions to determine geographic
baselines for Probable Yield, as
well as the soil type of where the
crop is grown. Starting from these
baselines, MASC also
individualizes a producer's
probable yield by using one of two
methods: Individual Productivity
Index (IP1) or Individual Coverage
(IC) for certain crops.

The IPI method compares a
producer's relative yield history to
the area average of producers
growing the same crop in the same
risk area. This comparison
determines an annual productivity
index, which is averaged over a
10-year period. The IPI method
provides a buffer on the impacts of
high variability, but in turn is
slower to respond to changes in
expected yields.

The IC method provides a
producer with an individual
probable yield that is based on
their own yield history. MASC uses
the 1IC method to calculate
Probable Yield for forage seed
crops, using a 10-year rolling
average with a two-year lag to
determine individual Probable
Yield coverage. The IC method is
very responsive and works well
with low acreage crops but
provides no buffer for major losses
and higherthan normal yields.

HAIL INSURANCE

Hail Insurance is an entirely
separate program from
Agrilnsurance, complete with its
own contract, deadlines, and cost-
sharing agreements. This program
is fully funded by producers.
Unlike Agrilnsurance and its

production-based coverage, Hail
Insurance coverage is based on
actual dollar amounts, regardless
of whether it is an IPIl or IC crop
under Agrilnsurance. However,
hail damage can influence the IPI
calculation of an Agrilnsurance
crop. Yield losses attributed to hail
will be included as production for
IPI crops, though the resulting IPI
cannot exceed the previous year's
IPI.

For IC crops, though, there is no
buffering or allowance in the IC
calculation for losses caused by
hail damage. MASC has previously
investigated an Individual
Coverage Hail methodology, in
which spot losses for hail were
ignored in the IC calculation for
producers with hail losses.
Unfortunately, for actuarial and
regulatory reasons, any Probable
Yield increases for producers who
experienced hail losses had to be
offset by reduced Probable Yields
for producers who had not
experienced hail losses. For these
reasons, hail losses are not ignored
for IC crops.

Hail Insurance coverage of
$150, $200, and $250 per acre is
available for most crops and
indemnities are paid for direct hail
damage (and/or fire damage) at the
time of the storm. For example, if
your 80-acre alfalfa seed crop
(insured at $250 per acre) is
determined to be 70 per cent
damaged by hail, your indemnity
will be: 80 acres x $250 per acre x
0.70 = $14,000.

Premiums for Hail Insurance are
calculated using a basic premium
rate for each risk area; the
producer's selected coverage
level, and a premium rate factor for
each specific crop.

“MASC's Hail Insurance
premium rate factors are
determined using a combination of
historic losses, agronomic
knowledge, and the amount
charged by competitors. This is
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how the rate factors are
determined for all the crops MASC
insures, not just for forage seed
crops. Private hail insurance
companies also set their crop
factors using these methodologies.
Overall, MASC's current factors
are quite comparable to its
competitors,” said Faye Price,
MASC's Manager of Data

Analytics.

The Agrilnsurance and Hail
Insurance programs do have some
similarities. Both programs use
MASC's risk areas as a geographic
baseline for coverage, they offer
three levels of coverage, and pay
indemnities against Manitoba's
most common natural perils. It is
better, however, to look at these

programs separately. While
Agrilnsurance coverage is
production-based and uses
different methods for different
crops to individualize coverage,
Hail Insurance coverage is dollar-
based and does not use the IPl or IC
methods in its coverage
calculations.”

MFSA 2020 Research Plans

Roger Burak,

MFSAResearch Manager

Hello Forage Seed Growers, and
all of you involved in the forage
seed industry. Springis once again
upon us and everyone in
agriculture is now gearing up for
the field season. The forage seed
association is no different and
looking forward to our research
season. This year we hope to
provide new data to help with
some of the issues in our industry.

ALFALFA BLOSSOM BLIGHT
FUNGICIDE CONTROL

This will be the third year of our
study to find a product to help with
the control of blossom blight. The
past couple of years have been
very dry which has resulted in the
absence of blossom blight, in
response to this we have been
rating other diseases with some
promising results. Our trials have
been conducted on a field scale,
with ratings occurring throughout
the producer's field. We have
chosen to continue with three
products this year including
Propulse, Delaro and Dyax, at two
locations.

PERENNIAL RYEGRASS/
PLANT GROWTH
REGULATOR (PARLAY)
TIMING

In the past MFSA and other
research organisations have
determined the correct time to
apply Parlay to perennial rye.
What, has been asked, is the
penalty in yield for late or early
application. This is what we have
been trying to determine for the
past couple years with this project.
We will once again be conducting
this in a medium-size replicated
trial in an existing producer field.
We will be applying a rate of .7L/
ac at four different stages ( early —
single node, correct — second
node, three and seven days after
second node emergence) with
hopes of measuring any yield
reductions.

PARLAY USE ON OTHER
GRASS SEED CROPS

Parlay (Trinexapac — ethyl) has
been registered for use on
perennial ryegrass for some time
now, so it has been our intention to
investigate its use on other grass
seed crops. In the past we have

done some screening on tall fescue
and annual ryegrass. We have
now secured some provincial
funding to help us take this project
to replicated plot trials. We hope to
attain some scientific data to
expand the Parlay label to include
other grass seed species. We will
conduct these trials in a medium
plot size setting of about one acre
each, with producers conducting
the harvest portion of our
experiment. Heightand yield data
will be collected throughout the
season with results being
published later this fall.

HERBICIDE SCREENING IN
SEEDING PERENNIAL
RYEGRASS

Wild oats have been a major issue
for producers in the past and the
current registered products have
had issues with control. We are
investigating other products that
have shown wild oat control in
cereal crops with hopes that they
could be used in perennial rye. In
the past we have tried such
products as Axial, Focus, Puma,
Zidua and Traxxos. We will be
revisiting a few of these, and
adding other products such as
Avadex, Nortron and Aim. Many
of these products are currently
unregistered and we have limited
tolerance data on them, so we are
looking to provide data for label
expansions in the future.
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PERENNIAL RYEGRASS WITH
LIBERTY LINK CANADA,
ESTABLISHMENT
INVESTIGATION

Traditionally wheat or some type
of cereal crop has been the cover
crop of choice for producers in the
year of establishment for perennial
rye. The issue has been limited
products for weed control and the
infestation of certain weeds. It was
brought to our attention that
producers have tried using Liberty
Canola as the cover crop for the
establishment year of perennial
rye. We hope to investigate this
practice and try to determine some
of the liberty application rates and
spray timings that are most
beneficial. There is no current
data on this practice and we will be
looking forward to adding a

possible (BMP) beneficial
management practices for
producers to control some weed
issues in the establishment year.
Along with perennial rye, we are
hoping to have time to include
other grass seed and legume crops
that may have a fit for this
establishment practice.

TREFOIL HERBICIDE
SCREENING

Trefoil has been one of those seed
crops that has always been left to
determine its own control
products by producers and
currently there are very few
herbicides registered for use on the
crop. MFSA hopes to conduct
some herbicide screening with
intention of expanding the
registered product list. In the past

we have tried products for control
of such issues as black medic or
alsike clover. It was from this
previous testing that we came up
with a product list that will include
Nortron (Ethofumesate), a group
16 herbicide.

On another note, we have
secured the help of Jordan Pawluk
as our returning summer
technician and would also like to
welcome Katie Ostertag to our
research program. Jordan has
been a valuable part of our
program over the past number of
years and Katie is a recent U of M
Diploma Ag student. If you see
either of them out there in our
Forage Seed Association. trucks
givethem abigwave.=

Plant Growth Regulator Timing

Evaluation

Roger Burak, Research Manager
MFSA Research Manager

Plant Growth Regulators (PGR)
have been studied for many years
with regards to grass seed crops
and the yield benefits that can be
achieved. It has been the focus of
the MFSA in the past few years to
conduct research with Parlay
(Trinexapac — ethyl 11.3%), on
perennial ryegrass and to
determine the correct application
timing and optimal application
rate. The recommendations have
been .7L/ac at the 2-node stage.
However it has been questioned
whether there is a significant yield
decrease from early or late
application. Producers have been
looking to have applications made
earlier at herbicide timing or later if
this window is missed. It is
important to have the plant
standing tall for optimal
pollination, and lodging does not
allow this to happen.
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This year was the last year of a
three-year project to help answer
the timing question. This past year
our fields were in the Teulon and
Winnipeg Beach areas. The trial
was set up as a three rep, medium
size plot study with each plot
measuring approximately one acre
insize. Applications were made at
1°' node prior to 2" node
emergence, at 2"¢ node
emergence, three days after and
seven days after 2" node
emergence. The multiple
applications were made with a
tractor mounted 30 feet wide
sprayer with a total of a 60 feet
width being sprayed for each plot.
Height ratings were taken every
seven days from within designated
areas of each plot. Producers cut
and harvested the designated area
from each plot with conventional

farm equipment, and the yield
from each plot was then weighed
in a weigh wagon. A subsample of
the harvest production was taken
for later analysis of moisture and
approximate dockage.

Spraying Plant Growth Regulator

7 Days Late
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Conditions at both sites were varied
with Teulon seeing very dry soil and

Plant Heights in Teulon - cm

delayed plant growth early in the
spring, while the Winnipeg Beach 60
site had ample moisture early and
dry conditions later in the summer. S0
Nutrient levels were not an issue at 40
either site with fertilizer application 30
made in the fall and topped up in the 20
spring. The dry conditions were a
concern and some industry 10
agronomists questioned if the 0
reduction in plant height and the &"’Q 0&6 &"Q &,\u ¢°'3, oe,"g’ 5\,\*& 5\,\3 o\,{‘b
lack of moisture may have a severe s b » W » Y S
effect on yield achieved at Teulon.
As seen in the height graphs, both == Early === On Time =3 DaysLate -~ 7 Days Late === Untreated
locations had an effect from the
application of Parlay on the
perennial ryegrass over the Plant Heights in Winnipeg Beach -cm
untreated, regardless of what timing
was sprayed. The untreated plot was
56cm, recommended timing 50cm, 60
three days late 48cm, seven days late 50
44cm. The late treatment,
compared to the untreated, resulted 40
in a 22% reduction. The untreated 30
compared to the recommended 20
timing was closer to 11% height 10
reduction with growth regulator. It 0
can also be seen that plant heights o o RY > N o o >
increased the most in June and & = )\,& )\,& )\,& )\,& S S
leveled out in the last week of June to
the first week of July. _
s [Early ======OnTime === 3 Days Late -~ 7 Days Late === Untreated
Seed Yield and Timing - 16/ac
900
800 228 Za0 749.3 758.3 =
Harvesting PRG 700
The main focus of this trial was to | 600 558 582 581 573
investigate any yield reductions from | 500 Pr
early or late applications. Plotyield | 409
weights were taken from each plot, | 399
and subsamples were taken for | 540
analysis.  The subsamples were 100
cleaned to remove any light 0
material, and moistures were Early On Time 3Dayslate 7 Days Late Untreated
calculated to a dry sample moisture
weight. B Wpg Beach M Teulon
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From the data collected we saw contradicting
results which may be attributed to the drought
conditions experienced by the crop in the growing
season. It should be noted that when the results
were run through our analytical software we have
no significant height differences between the
treatments. However, you can see from the yield
results that there is a slight measurable correlation
between the treatments and the yields received.
The early treatment in Teulon showed a 4%
(33Ib/ac) increase, while the Winnipeg Beach trial
showed the recommended, or three days late
treatment provided a 25% (145lb/ac) yield
increase. The moisture deficient Teulon plots had a
yield decrease from the later treatments. The data
does not lend itself to make a conclusion as we
have differing results from both sites. It is due to
these results that we can only surmise that the
application may have had a slight detrimental effect
onyield when applied during these dry conditions.

In 2018 we saw similar results with the
application of PGR resulting in lower plant heights
and reduced lodging. However, the yield data was
inconclusive with the dry conditions observed at
one of the locations. The overall result seems to be
that an application of plant growth regulator will

PUBLIC NOTICE
INSECTICIDE USE PROGRAM FOR 2020

The City of Winnipeg’s Insect Control Branch is involved in
the control of nuisance and disease carrying mosquitoes in
the City of Winnipeg and up to 10 km beyond.

Some of the control methodologies that are employed

will involve the use of Deltamethrin® However, to protect
bees from potential toxic effects of this control product, a
90 metre pesticide free radius will be provided around all
registered honeybee and leafcutter bee colonies within City
limits (300 metre radius for colonies outside City limits).
Beekeepers are encouraged to participate in this program
by advising the Insect Control Branch of bee locations.

For further information, please call 311 or write to the
Insect Control Branch, 3 Grey St., Winnipeg, MB, R2L 1V2.
An appointment can be arranged with Insect Control staff
to properly map beehive locations, ensuring appropriate
buffer zones around your colonies.

Q Public Works
—=Winnipeg Travaux publics

reduce height regardless of moisture at the time of
application as well as potential yield increase when
conditions aredry.

For PGR to be effective you need to have all of the
growing factors present which include fertility, ample
moisture, correct timing, correct application

FORAGE SEED NEWS

rates and favourable weather. It can be seen that even
though we had a reduction in heights, that did not
translate to yield benefit due to the shortage of
moisture to help the plants produce the optimal yield.
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NEWS FROM SASKATCHEWAN

Update from Saskatchewan Forage
Seed Development Commission

Jo-Anne Relf-Eckstein, Executive Director

Saskatchewan Forage Seed Development Commission

Greetings! As | write this article it
is hard to image how our daily lives
have changed as we adjust to the
reality of an infectious disease
unlike any most of us have
experienced. Add to the
uncertainty of when social
distancing and restrictions on
economic activity and travel will
be lifted, forage seed crops are
lying in wait of harvest, agter a long
winter and cold spring.

In previous years, Spring issues
of Forage Seed News included
articles about the upcoming field
day and field research events and
activities for producers. Spring and
summer plans were well in order,
contracts were prepared for field
research and supplies were being
sourced. Not this year!

In the wake of Coronavirus

disease (COVID-19), public
institutions are faced with
conflicting demands of protecting
the health and welfare of their staff
and answering to their political
leaders, making them wary as to
what research activities should be
permissible, and what should be
restricted. While on the other
hand, the researchers, are not
much different than producers,
and are anxious to work the fields
and start seeding.

At the time of writing, field
research for SFSDC is still on a
wait-and-see basis. So, instead of
News from Saskatchewan as
information for the upcoming
season, this article will tell you
about the state of the forage seed
levy, number of producers, and
how the levy is used (and

leveraged with co-funders) to
support research activities in 2019-
2020. Hopefully, in the next issue
of Forage Seed News, we will be
able to communicate SFSDC
activities.

The Commission's levy is based
on 0.75% of the gross value of
forage seed marketed upon final
settlement made to the producer. It
is collected on all forage grasses,
forage legumes (except alfalfa
seed), and turf and amenity, and
reclamation species, inclusive of
all grades of forage seed and all
potential mixtures.

The long-term levy revenue trend
for SFSDC is detailed in Table 1
below. Red represents forage
legumes and green for forage
grasses. In the last ten years, the
value of forage seed deliveries
totalled approximately $ 77.1
million. The SFSDC acknowledges
the registered buyers of forage
seed, recognizes and appreciates
their efforts to collect the forage
seed levy, report deliveries, and
forward the levy to the SFSDC.

Figure 1. Annual levy contributions in Canadian dollars as based on forage grasses and forage legume
seed deliveries and levy deductions reported to Saskatchewan Forage Seed Development Commission,

2006-2007to 2018-2019.
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The number of producers
registered with SFSDC ranged
from 380 in the first fiscal year of
SFSDC operations, to 138
producers in 2010-11. On
average, over the fourteen-years
from 2005-2006 to 2018-2019,
176 forage seed producers have
contributed to the SFSDC levy.
These producers have contributed
a total of $578,000 in levy. The
levy is refundable upon request to
the SFSDC office and the levy rate
has not changed since SFSDC was
established in 2005-2006. Since
SFSDC began operations, $20,619
of levy collected has been
refunded to producers, for an
average refund request rate of 3%
over the last ten years. Thank you
to all those forage seed producers
who support the work done by
SFSDC. Our Annual Report,
including a full accounting of our
financial position, research and
extension activities, is available on
the SFSDC website.

In 2018-2019, red and alsike
clovers continued the long-term
trend as the top-ranking forage
seed crops, accounting for 25%
and 15% of the total levy,
respectively, however, annual
ryegrass, at 13 % total levy in 2018-
2019, displaced timothy as the
most important grass seed crop for
Saskatchewan forage seed
producers. Perennial ryegrass was
also an important crop in 2018-
2019, with 8% of total levy
contributions. Based on the data
for the first half of the 2019-2020
season, July 01 to December 31st,
perennial ryegrass and annual
ryegrass could be the top levy
crops for the 2019-2020 fiscal
year.

The next section is a snapshot of
how SFSDC has invested the levy
dollars for research projects to
improve the productivity and
profitability of forage seed
producers.
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EFFECT OF SEED PRIMING
TREATMENTS ON PLAINS
ROUGH FESCUE

Dr. Bai, University of
Saskatchewan, is the lead
investigator on an Agriculture
Development Fund (ADF) project
that began in 2019. Dr. Bai's study
is in early phases and the first-year
work included collection of plant
material (two ecovars, 10 breeding
lines and tow lines with known
low levels of seed viability). The
effects of smoke (derived from
wheat straw and alfalfa leaves) and
H,O, priming treatments on seed
germination percentage,
germination rate and seedling
growth are in progress.

DEVELOPING EFFECIENT
DOUBLED HAPLOIDY (DH)
METHODOLOGY FOR
FORAGE GRASSES TO SPEED
UP THE BREEDING OF THESE
SPECIES

Another new ADF project co-
funded by SFSDC and the
government of Saskatchewan, is
led by Dr. Alison Ferrie (figure 2a),
National Research Council. More
information on doubled haploid
methodology is available in the
November 2019 edition of Prairie
Seeds Newsletter, on-line at the
SFSDC website.
Preliminary results,
including images of the
process are available at
skforageseed.dc.com.
Open the events tab and
scroll down to the 1 pm
time slot to read the
presentation.

Three forage grasses
(meadow bromegrass,
hybrid bromegrass,
crested wheatgrass) were
chosen to develop DH
protocols. Wheat and
winter wheat DH
methodology was used

Figure 2a: Dr. Alison Ferrie, National

Research Council Canada, presenting at
the 2020 AGM and Grower Information

Session, Saskatoon, SK

as a starting point. Preliminary data
are encouraging! The frequency of
embryogenesis in crested
wheatgrass is high, although the
frequency of regeneration of the
embryos to plants is very poor.
Different media components will
be evaluated to improve this step
of DH production. Green plants
were produced from both crested
wheatgrass cv. Kirk, and meadow
bromegrass cv. Fleet. In
comparison, there was poor
embryo regeneration in hybrid
bromegrass from all treatments
and those plants that did
regenerate were albino; much
more work is needed for Dr. Ferrie
to develop the 'recipes' for
successful DH production in all
three species.

Figure 2b. The microspore culture process,
presentation by Dr. Alison Ferrie, SFSDC 2020
AGM and Grower Information Session,

Saskatoon, SK.
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USING INTEGRATED PEST
MANAGEMENT
APPROACHES TO OPTIMIZE
RED CLOVER SEED
PRODUCTION

This is an ADF project led by
entomologist, Dr. Sean Prager, and
graduate student, Dan Malamura,
University of Saskatchewan. 2019
was the final year of this project
and it has been a pleasure listening
to, and reading the research results
presented by Dan Malamura at the
SFSDC field days, annual meeting
(Figure 3) and most recently, the
Canadian Forage Seed
Conference. Highlights of this
work are available for download
on the SFSDC website events tab,
scroll downtothe 1:15 timesslot.

Figure 3. Dan Malamura, graduate
student at the U of S, presenting at
the 2020 AGM and Grower
Information Session, Saskatoon, SK

In addition to the steps forward
in understand insect pests and
approaches to integrated pest
management, as an example of
building on this ADF research
project, SFSDC submitted, and
received a grant through the
Ministry of Agriculture, the Ag
Demonstration of Practices and
Technologies (ADOPT) program.
This type of research is well suited
for on-farm research trials. The
objective of the SFSDC 2020
ADOPT project is to demonstrate
new technology, autonomous
night spraying, for control of
nocturnal insects, such as the
lesser clover leaf weevil, while

minimizing the risk caused by
pesticide to natural bee pollinators
which are diurnal (active in the
day).

The project is ready to begin this
spring, but may be put on hold due
to the restrictions related to Covid-
19.

HERBICIDE AND PLANT
GROWTH REGULATOR
TRIALS IN SUPPORT OF
MINOR USE PESTICIDE
REGISTRATION

The 2019 field trials were
conducted by Jessica Pratcher and
Brianne McGinnis, Northeast
Agriculture Research Foundation
(NARF) in Melfort, SK and Michael
Steckler and Taryn Heidecker, A
Horizon Ag Research, Clavet, SK.
Results of the trials are
summarized below.

1. Red clover (established) and
control of winter annual weedy
species using Authority, Embutox,
MCPA Amine 600, Butril M,
Valterra.

Due to low weed pressure low in
2019, statistically significant
comparisons could not be made
between the efficacy of the 5 tested
products at two rates (i.e., 1X and
2X rates). The plots treated with
Valterra showed no difference
from the untreated control,
whereas MCPA Amine 600 (either
rate) showed approximately 30%
crop damage with Authority,
Embutox and Buctril M
applications causing about 16%
crop damage. However, despite
some crop damage to the lower
leaves, no significant differences in
yield between any of the
treatments were detected in this 4-
replicate trial. The Coefficient of
Variation (CV) for yield was 11.7%
and the overall mean for seed yield
was 716 Ib/ac (803 kg/ha).

2. Red clover and alsike clover
(established) were treated with a

Viper ADV + Assure Il mixture at
the early vegetative stage (2-6 leaf),
1X and 2X rates.

Similar to the red clover trial
mentioned above, weed pressure
was very low in 2019. For both
crops, significant differences in the
amount of crop damage were
observed 4-7 days after application
(DAAP) and red clover was less
tolerant than alsike at this early
stage (96% and 85% at the 1X and
2X rates, respectively, for red
clover, versus 99% and 91% for
alsike). Nonetheless, when the
second rating was taken at 28-35
DAAP, crop damage remained
isolated in the lower canopy for
both crops, suggesting limited
translocation of the herbicide
within the plant and at this later
stage, crop tolerance ratings
were100% for both crops and both
rates. The overall mean vyield for
red clover was 659 Ib/ac (739
kg/ha) and 426 Ib/ac (478 kg/ha)
alsike clover. CV (yield) was12.2%
for the red clover trial and 5.92%
for alsike and there were no
significant differences in yield
either between the treatments, or
the untreated control.

3. Perennial ryegrass herbicides:
pre-seed, seedling and post
emerge evaluations: Pre-Pass TXC,
Express SG + Roundup, Pixxaro
4. Slender wheatgrass herbicides:
pre-seed, seedling and post
emerge evaluations: Pre-Pass TXC,
Paradigm + Merge, Infinity.

Results of the herbicide treatments
on perennial ryegrass and slender
wheat grass were presented at the
SFSDC Annual Meeting and
Grower Information Session and is
available on the SFSDC website,
events, 2020 Grower Information
Session, scroll down to 11:15 time
slot on the agenda to download
Taryn Heidecker's presentation
(Figure 4).
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Figure 4: Taryn Heidecker, A
Horizon Ag Research, presenting at
the 2020 ACM and Grower
Information Session, Saskatoon, SK.

Evaluations on both crops will
continue in 2020, evaluating crop
tolerance, survival, standability,
seed yield, quality in response to
Plant Growth Regulators,
Cirpreme in perennial ryegrass and
Manipulator in slender wheat
grass.

STUDING THE EFFECTS OF
FORAGE SEED CROPS IN
ROTATION

This study, conducted by the
research team at NARF, began in
2017 with the seeding of red
clover and alsike clover in
combination with Clearfield™
canola as a nurse (cover) crop. The
two clovers and canola were also
seeded as single treatments.

In 2018 the treatments included:
those under seeded to canola the
year prior: red and alsike clover
without canola as a nurse (cover)
crop; canola; and pea.

2019 was the final year of this
three-year study and Brianne
McGinnis presented preliminary
results of the 2019 treatments
which included seeding wheat
into the previous year red and
alsike clover crops, and then
compared them to seeding wheat
after peas with 0, 40, 80, 120 and
160 N/ha applied.

Brianne's presentation at the
2020 AGM and Grower
Information Session (Figure 5) is
available on the SFSDC website,
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Figure 5. Brianne Mclnnis, Northeast Agriculture Research Foundation,
presenting at 2020 AGM and Grower Information Session, Saskatoon, SK

events, 2020 Grower Information
Session, scroll down to 1:35 time
slot on the agenda to download the
presentation. Data will be further
analyzed for plant density,
maturity, lodging, yield and
protein content and an economic
analysis will be forthcoming.

EVALUATING SEED
PRODUCTION POTENTIAL
OF NEW FORAGE SEED
SPECIES

SFSDC applied for, and received
funding from the Ministry of
Agriculture under the ADOPT
program to conduct a field trial at
Outlook, SK for demonstrating
seed production practices for
crimson clover and berseem
clover grown under irrigation in
Saskatchewan.

Crimson clover and berseem
clover are annual legume forages
which are particularly well suited
for use in intercropping/relay
cropping and especially in organic
production systems. Currently the
seed sources of these species are
imported and forage seed sales
professionals report that demand
for living mulch is increasing. The
objective of this study is to
demonstrate the potential of seed
production in Saskatchewan. The
benefit of this project is to
demonstrate forage seed

production to producers outside
the main areas of clover seed
production, particularly
production fields with access to
irrigation (e.g. the Outlook area).

Using the best management
practices currently known for
planting crimson and berseem
clovers as living mulches, this
project will demonstrate the use of
irrigation technology and
determine seed yield potential of
these two crops, the economic
returns to forage seed producers
and evaluate the potential for local
producers to supply the Canadian
market.

The project is ready to begin this
spring, but may be put on hold due
to the restrictions related to
COVID-19.

VARIETY DEVELOPMENT

SFSDS is co-funding several other
existing and new projects, many of
these are in support of forage seed
breeding for improved quality,
yield, and in addition, developing
new crop kinds for forage seed
production in Saskatchewan.

Dr. Bill Biligetu, assistant
professor and Saskatchewan
Ministry of Agriculture Research
Chair in Forage Crop Breeding at
the University of Saskatchewan, is
responsible for the forages
breeding work funded by SFSDC.
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Dr. Biligetu's program is focused
on development of adapted
varieties of grasses and legumes to
the Prairie region of western
Canada (Figure 6).

Figure 6. Dr. Bill Biligetu, University
of Saskatchewan, presenting at 2020
AGM and Grower Information
Session, Saskatoon, SK

Dr. Biligetu has recently
completed a major ADF project,

Breeding New Sainfoin Lines with
Improved Forage Characteristics
and Persistence in Saskatchewan.
We look forward to hearing the
results presented by Dr. Biligetu at
our 2020 meetings.

In addition to the prospect of
having adapted sainfoin varieties
for forage seed producers, Dr.
Biligetu has another ADF projectin
the works: Evaluation of forage
Galega as a new forage legume in
pure and grass-legume mixed
stands. We will be hearing much
more about this project and Dr.
Biligetu has already given us a
sneak preview of this research at
grower field days (see the
November Prairie Seeds

Newsletter), and at the Canadian
Forage Seed Conference, February
2020, Edmonton, AB.

That concludes the SFSDC
update and research report from
Saskatchewan. Stay safe everyone
and good luck planting (and
harvesting) this spring.

GREETINGS FROM THE
SASKATCHEWAN FORAGE
SEED DEVELOPMENT
COMMISSION (SFSDC)

The SFSDC Board of Directors for
2020-2021 consists of: forage seed
producers: James Silcox (Chair);
Spencer Staffen (Vice Chair);

Denton Peifer (Treasurer), Morley
continued on page 30

IMPERIALSEED

FORAGE SEED SPECIALISTS

FORAGE & TURF SEED PRODUCTION CONTRACTS
MANITOBA - SASKATCHEWAN - ALBERTA

Contacts: Kurt Shmon * Karl Klassen * David McGregor * Bill Mamchuck

S

IMPERIALSEED

8040 Park Royale Way
Winnipeg, MB
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Saskatchewan Forage Seed

Evaluation

Terry Kowalchuck, Provincial Specialist Forage Crops
Saskatchewan Ministry of Agriculture

In 2017 the Saskatchewan Forage
Seed Development Commission
collaborated with the Ministry of
Agriculture and other forage
industry groups to develop forage
variety demonstration sites at Swift
Current, Scott, Saskatoon and
Melfort. The Melfort site also
included a set of plots for common
forage seed crops grown in the
area. Unfortunately, the forage
seed demonstration at Melfort
failed to establish sufficiently to
provide useful data and after two
attempts, was abandoned. This
spring the SFSDC will renew this
attempt in collaboration with Dr.
Bill Biligetu of the U of S and the
Ministry of Agriculture through the
Ministries Strategic Field Program.
The objectives of the project are to:

®Assess seed yield for the
common grass seed crops grown
in Saskatchewan;

# Evaluate grass seed as a possible
irrigated cash crop as a means of
expanding the sector

®Explore potential turf grass
varieties as a possible
diversification opportunity for
the forage seed sector; and

®Enable Dr. Biligetu, research
chair for forage breeding, to
evaluate seed production of new
lines and compare to current
commercial varieties.

This project will help address a
general lack of data about seed
yield for specific forage species
and varieties. It will also help
producers make more informed
decisions by providing

information for estimating net
returns.

Estimates of returns will help
new or potential growers assess
opportunities for growing various
forage seed crops under both
dryland and irrigation. This is
especially true for turf grass
varieties which are seen to have
potential for market expansion.

Existing growers will be able to
use the information as a
benchmark for yield comparisons
to their own operations and if they
have not tried growing a particular
species or variety, it will also give
them an idea of the average yield
potential. The work will be
especially useful in providing data
for Dr Biligetu in assessing seed
production of several new lines.

To date, most of the seed has
been collected and plans are to go
ahead with the trial this spring at
Outlook (irrigation) and at
Saskatoon (dryland). If you would
like more information about the
project, please contact Terry
Kowalchuk at
Terry.Kowalchuk.gov.sk.ca. =

Perspectives from the Canadian
Forage Seed Conference

Jo-Anne Relf-Eckstein, Executive Director,
Saskatchewan Forage Seed Development Commission o f

The opinions expressed in this
article are solely those of the
author and not necessarily those of
SFSDC.

As a relatively small commodity
organization, SFSDC's
relationships and collaboration
with the forage seed organizations
in Manitoba and Alberta are core
to making the best use of levy
resources on a regional basis. Itis a
pleasure working with these
groups and the Canadian Forage
Seed Conference was a great
opportunity for learning together
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and socializing
and making
plans for new
projects. Under
the leadership
Talon
Gauthier,
General Manager, and Susie
Lefferson, of the Peace Region
Forage Seed Association (PRFSA),
this was a really great event! Many
thanks to PRFSA, the other behind-
the-scenes-organizers, the
sponsors, the research community
and industry presenters, and the
producers!

One of the outcomes of the
conference was that forage seed
organizations in the three
provinces are committed to
collaboration and “moving forage
seed forward.” Why? Well, to start

with, we heard at the Conference,
concerns from producers - the
forage seed industry is 'holding its
own but not growing,' and as a
rough estimate, the market is
proportionately 80% exports, 20%
domestic. In times of grain sitting
in bins waiting for calls to ship to
export markets, growing the
domestic market is one area of
going beyond 'holding ourown'.

Opening Sessions, Canadian
Forage Seed Conference,
February 25 & 26, Edmonton, AB
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Meadow Bromegrass,
AC Armanda, SeCan

Bromegrass seed
production SFSDC

Tame pasture
crop mixtures

Grazing cow-calf
pairs, LFCE

The Forages & Feed
and Value Chain

Next, the capacity to do more is
here, and the human knowledge
base, resources of land, and
infrastructure, involves producers
and organizations in Alberta,
Saskatchewan, Manitoba, Quebec,
Ontario, Atlantic Canada, as well as
industry specialists and researchers
in Canada and the United States.

Third, the levy from each
individual forage seed organization
is not enough to have a major
impact on advancing the forage
seed industry. Yet, by using a
portion of the levy from each
organization and pooling the funds,
producer dollars can be leveraged
to apply for grants towards
supporting projects of mutual
benefit to forage seed producers
throughout the Prairie and Peace
Region.

Lastly, there is a great opportunity

for collaboration across the forage
seed and feed industry — forage seed
is the start of a major value chain.
An illustration is provided on the
left, images used with permission
from SeCan and the Livestock and
Forages Centre of Excellence
(LFCE), Clavet, SK.

THE FORAGES & FEED AND
VALUE CHAIN: SEED TO FEED
According to the 2016 Census, the
Prairie Provinces account for 78%
of Canada's 'forage seed for seed
farms', 89% of forage seed acres,
and 32% of total forage acres. In
Saskatchewan alone, tame hay
crops are grown on about 3 million
acres (Larson, 2014), and there are
more than 11,000 cattle farms or
ranches over the province
(Possberg, 2020). These are serious
customers for forage seed
producers!

The economic story of the forage
seed to feed and turfgrass is indeed
compelling. Still, as several
producers have indicated, there are
many other benefits:

“You can feel the difference in the
soil after growing forages;” ‘my
tractor ride is smoother the soil is
mellow,” ‘water drainage patterns

are improved ,” ‘| provide a habitat
for bees and as a bonus, 'l get honey
from the beekeepers who put their
hives on my land.’

And, in the case of crops such as
perennial ryegrass destined for
export turfgrass markets: 'l am done
harvesting and have sold and
delivered my crop before others are
even getting their combines out in
the field." Considering the harvest
year of 2019, this is a pretty darn
attractive option to spread your
production risk!

Going forward, we can ask, what
research do we need to do more
than 'hold our own' while keeping
an eye on profitability per acre of
forage seed production? How can
we promote forage seed crops as a
crop management tool to break
disease cycles in monocrop
rotations and improve soil health?

There are many examples,
including, but not limited to,
gathering evidence on what is the
economic value of the forage seed —
forage crops and cattle industry
combined; what are the drivers for
forage seed varieties that meet the
needs of our growers and the
nutritional needs of our end use-
customers (e.g. cows)? =
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Cooperative Chemical Purchasing
in Southern Alberta

Brad Alexander, PAg
Research & Extension Manager

Last spring | had the opportunity
to personally examine several bee
incubators across Southern
Alberta. Dichlorvos (Vapona) is
commonly used for parasite
control during leafcutter bee
incubation. | tested each incubator
with a MiniRae3000 VOC monitor
to observe the dispersal of
dichlorvos throughout. In doing
this it was discovered that the strips
can vary greatly in the amount of
chemical they emit depending on
their age and how they have been
stored. Under standard conditions
they only have a five year shelf life.

To ensure that our producers are
getting the best possible product

for their needs ASCA initiated a
bulk purchasing program. In this
initiative the individual producers
simply ordered their strips through
the commission who then made
one large purchase on their behalf.
This order came in as one bulk
shipment from the manufacturer to
ensure that each producer was
receiving the best possible
product.

This cooperative purchasing
model also had the added benefit
of ensuring that every producer
could get their strips at a
discounted bulk price, even if
they're a small operation only
ordering a few. Several local

NEWS FROM PEACE REGION

Canadian Forage Seed Conference:

Leaders in Our Industry Recognized

Talon Gauthier, General Manager,
Peace Region Forage Seed Association

At the Canadian Forage Seed
Conference on February 25 and
26, 2020 several leaders were
recognized for their tremendous
contributions to the Canadian
forage seed industry. The first
award was presented to Dr. Nigel
Fairey who worked for Agriculture
and Agri-Food Canada as a Forage
Seed Scientist from 1981 to 2007
at the AAFC Beaverlodge Research
Farm. Dr. Fairey's award was
presented by forage seed grower,
Arthur Hadland, from Baldonnel,
BC. Thank you very much Arthur
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Weldon Hobbs, Heather McBey,
Dr. Nigel Fairey

distributors were approached with
the opportunity to fulfill this order
at their best possible price. In the
end Taber Home & Farm was able
to offer us the best price at
$10.50/strip.

Our producers were clearly very
happy to participate; in this, the
first year, there were just shy of 900
freshly manufactured strips
ordered and distributed. This
initial uptake is very encouraging
and we will be looking to continue
offering the service each year.

The successful rollout of this
initiative could be a springboard
for other cooperative purchasing
arrangements, to save on cost and
ensure quality. If any producers are
interested in looking into this for
other farm supplies, | recommend
talking with your grower group to
see what sort of program they
mightbe able to put together. =

for being part of recognizing Nigel
and his research work in forage
seed production.

The second award was
presented to Weldon Hobbs, co-
owner of MR Pollination Services
(with his wife BJ) in Lethbridge,
Alberta. He has been involved
with alfalfa seed and leafcutter bee
production since 1962 and has
always been active in the Southern
Alberta Irrigated Alfalfa Seed
Associations as well as Canadian
associations. Heather
Kerschbaummer provided a
thorough and heartfelt
presentation to Weldon, thank you
Heather for assisting in this award.
The third and final award
presentation of the conference was
given to Heather McBey, Office
Administrator for the Manitoba


http://www.fieldheros.ca
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Forage Seed Association. Heather compilation of the Forage Seed you Calvin for detailing all the hard
has been influential in many areas News which goes out to every work Heather has dedicated to the
of the Canadian industry but forage seed grower in Canada. industrythroughout hercareer.m
specifically pulls the whole industry ~ Calvin Yoder presented Heather

together through managing the with her leadership award, thank

2020 Canadian Forage Seed Conference
Presentations and Posters

Calvin Yoder,
Forage Seed Specialist,
SARDA Ag Research/Peace Region Forage Seed Association

There were many great presentations and posters at the 2020 Canadian Forage Seed Conference in Edmonton on
Feb 25 and 26. These presentations and posters are now available in a PDF format on the PRFSA web site:
www.peaceforageseed.ca/fsconference/. Thanks to the presenters for allowing us to place them on the web site.

PRESENTATIONS
1. Seed Yield & Seed Loss with Different Swathers - Nicole Anderson, Field Crops Extension Agent, Oregon
State University
Turf Grass Market Outlook - Brenda Tjaden, Sustainable Grain
Remote Sensing for Pest Management - Chris Neeser, Weed Research Scientist, AAF
Forage Breeding in Canada - Bill Biligetu, Forage Breeder, University of Saskatchewan
Perennial Ryegrass Production in Minnesota - Dave Grafstrom, University of Minnesota
Lesser Clover Leaf Weevil Projects - Dan Malamura, University of Saskatchewan
Insects in Grass & Clover Seed Production - Jennifer Otani, Pest Management Biologist, AAFC
Growth Regulators on Grasses - Calvin Yoder, Forage Seed Specialist, AAF
Optimizing the Use of Plant Growth Regulators in Grass and Clover Seed Crops — Nicole Anderson, Field
Crops Extension Agent, Oregon State University
. Seasonal Distributions of Economic Pests Occurring in Alfalfa Seed Production - Boyd Mori, Associate
Professor, Agriculture and Environmental Sciences, University of Alberta
11. Plant Bugs in Seed Alfalfa - Hector Carcamo, Research Scientist, Insect Pest Management, AAFC
12. Alfalfa Leafcutting Bees in Southern Alberta - Brad Alexander, Research/Extension Manager for Alfalfa
Seed Commission of Alberta
13. Technology to Monitor Crop Health - Matthias Loeseken, Blackbird Environmental
14. Rudd Farms Virtual Tour - Brett Rudd, Idaho Grass Seed Grower
15. Crop Rotations: Economics & Benefits - Nityananda Khanal, Integrated Forage Crops Scientist, AAFC
16. Prairie Pesticide Minor Use Registration Overview & Representative Crops Project Update - Ron
Pidskalny, Prairie Pesticide Minor Use Consortium
17. Herbicide and Weed Control Update on Grass Seed Crops - Calvin Yoder, Forage Seed Specialist, AAF
18. Cover Crops: Mixes & Opportunities - Mike Schellenberg, Agriculture and Agri-Food Canada
19. Canadian Grasslands Protocol: Voluntary Carbon Market Opportunity - Cedric MaclLeod, Canadian
Forage and Grassland Association

RN h W
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POSTERS

1. Boron Effects on Red Clover Seed Production and Quality - Nicole Anderson, Oregon State University.

2. Effect of Trinexapac-ethyl Plant Growth Regulator on Seed Yield and Canopy Height of Red Clover -
Nicole Anderson, Oregon State University.

3. Investigation of new SDHI Fungicide For Stem rust Control in Perennial Ryegrass Seed Crops - Carol
Garbacik, Oregon State University

4. Effects of Plant Growth Regulator Combinations on Turf-Type and Forage - Type tall Fescue Seed Crops-
Tara M. Hudgins, Oregon State University.
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10.

Diseases of Forage Seed Crops in the Peace River Region - Nityananda Khanal,, Agriculture and Agri-
Food Canada

Do Seed Weight and Germination Timing of Grass Species Relative to Pre-Harvest Weather - Nityananda
Khanal, Agriculture and Agri-food Canada

Epidemiology and Management of Fungal Diseases - H.W. Klein-Gebbinich, Agriculture and Agri-Food
Canada

Trinexapac-ethyl Effects on Crimson Clover Seed Yields In The Willamette Valley - Mohamed Morad,
Oregon State University

On-Farm Turf and Forage Seed Research In The Peace River Region - Calvin Yoder, Alberta Agriculture
and Forestry

Effect of Plant Growth Regulator on Seed Yield of Red Clover Grown in The Peace River Region of
Alberta, Canada - Calvin Yoder, Alberta Agriculture and Forestrym

FALL DEADLINE

Please note that the deadline for all articles for the Fall issue of Forage Seed news is
September 11, 2020.
All material can sent to hmcbey@forageseed.net.
MFSA would love to hear suggestions on articles and information
growers and industries would like to see in the winter issue.

Production Contracts A Leafcutter Markets

AN

Forage Seed Buying . ,opThsTAm Leafcutter Bee

SEED

Equipment

“Come Grow with Us”

Call us Today!
1-800-430-5955

www.northstarseed.com
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Tolerance of Grasses To Herbiscides-Update

Calvin Yoder,
Forage Seed Specialist
Alberta Agriculture and Forestry

Following is an update on studies
that evaluate annual crop
herbicides recently registered in
western Canada for tolerance on a
number of seedling and
established grasses grown for seed.
Tolerance trials are conducted by
applying herbicides at 1x and 2x
registered rates. Seedling grass
studies are conducted at the
Agriculture and Agrifood Canada
(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.

Table 1. Pre-seed herbicides prior to seeding grasses.
PrePass XC Express+

Seed yields are collected the
following year. Data collected on
established stands include, visual
injury ratings, seed vyields, seed
germination and 1000 swts. 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
the data is favorable a minor use
registration is prepared and
submitted as long as the chemical
company agrees to it.

Heat+

HotShot+ GoldWing+
Glvohosate Glyphosate Glyphosate Glyphosate

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 a number of options for
pre-seed herbicide applications
prior to seeding grasses.

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 FX + MCPA
ester, Enforcer M,
Stellar, Pixxaro and
Paradigm + MCPA ester

_____ In October of 2018 a

Timothy

minor use submission

____ was completed to add

Smooth Bromegrass

X

the majority seedling

Crested Wheatgrass _____ grasses grown for seed in

Slender Wheatgrass

western Canada to the

_____ Stellar label.

Hybrid Bromegrass
Tall Fescue

Perennial Ryegrass

Table 2. Herbicides on Seedling Grasses.

Infinity Stellar Enforcer M Infinity FX Pissaro Paradigm+
(alone or with
MCPA)

e S 2 S 3 S

Timothy

enerally more effective
eadow Bromsgrss -——— B e

Smooth Bromegrass

(alone or with
MCPA)

Seedling grasses have

XX
| x| | | | showngoodtoleranceto

these newer herbicides
in trials to date (Table 2).
Infinity, Infinity FX and
Infinity FX+MCPA ester
will provide quick
control of weeds are

other herbicides.
Crestod Whetagrass -——— oiher herbicides.

Slender Wheatgrass

XXX XXX

leaf burn on seedling

___ grasses but the grasses

Hybrid Bromegrass

recover quickly. Stellar

--_-_ is also a nice option for

Perennial Ryegrass

X - Minor Use Registered
XX-Minor Use Submission

XXX- Data Collected and Potential For Minor Use Submission.

use on seedling grass
stands and will have
some residual control on
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weeds. Seedling grasses have
shown good tolerance to
applications of Pixxaro and
Paradigm + MCPA ester in trials to
date. Both Pixxaro and
Paradigm + MCPA ester have a
wide range of weed control and
are particularly good on large
cleavers.

EFFECT OF BROADLEAF
HERBICIDES STELLAR,
INFINTY 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.
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
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applications of Cirpreme and
Cirpreme+ MCPA ester to
established meadow bromegrass
and smooth bromegrass caused
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. It has
some 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.

[t must be noted that
pyroxasulfone causes severe injury
to seedling grasses.

EFFECT OF ANNUAL CROP
DESSICANTS ON GRASSES

In recent years growers have had
questions on using dessicants on
annual crops such as peas, canola
and cereals that have been
underseeded with a grass. Heat,
Reglone and Liberty are crop
dessicants 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
Beaverlodge Research Farm to
evaluate the effects of three
dessicants 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
sizeis2.4mx2m.

Heat LQ +Merge did not cause
any visual damage to any of the
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grasses (Table 3). Reglone and
Liberty caused severe damage to
all four grasses 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 Program.
Established forage grass species
will vary in degree of tolerance and
is not recommended on seedling
grasses. The registered rates in the
US for use on rangeland is 30 and
34 g/acre which is 5x higher than
the registered pre-seed rate for
wheat in Canada. At these rates

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

grasses, Beaverlodge 2019.

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

Treatment Creeping Meadow Smooth

Red Fescue Bromegrass Bromegrass

Reglone 1Q mmmm

Liberty

Heat LQ +Merge -_-_-_-_

Check

LSD P=.05 mm-z-

Timothy

CV% 23.9

9.4 7.4 5.6

*0 is 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).
there are a number of grassy weeds

that are partially controlled or
controlled. On May 22, 2019
Olympus was sprayed at three
different rates across four
established grasses (Table 4). The
grasses were two years old.

The application of
Olympus
established smooth
and meadow
bromegrass caused

did not have any effects on seed or
dry matter yields (Table 5).
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

Table 5. Seed and dry matter yields (kg/ha) following a

spring application of Olympus to established creeping
red fescue and timothy, Beaverlodge 2019.

Creeping Red Fescue

Seed Dry Matter

Timothy
Seed Dry Matter

severe visual damage
and seed head|8gace | 674 | 5158 | 358a*]| 4658b |

reduction (Table 4). 12 glacre

675 4999

298 b 4040 b

Growth was severely |34 g/acre | 677 | 5475 | 253b | 4182b

affected but the plants Gheck

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.

Olympus applied to established
creeping red fescue in the spring

CV%

Creeping Red Fescue Meadow Bromgrass Smooth Bromgrass

Injury Head
Reduction

12 gl/acre

n-_-mm-m

Check
*0 is no injury. 20% injury is slight discoloration. 50% Majority of plants damaged. 100% is complete loss of plant.

Injury

Head Injury Head
Reduction Reduction

720 5198

LSDP_.05| NsD | NSD | 594 [ 627 |
20.3 5.7 11.3 8.5
*Means followed by the same letter do not significantly differ

(P=.05, Student-Newman-Keuls).

Timothy
Injury

405 a 5655 a

was not enough material present to
harvest where Olympus was
applied.

Funding is provided by the Peace
Region Forage Seed Association
and AAFC Agriculture and
AgriScience
Innovative Program.
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. =

Head

Reduction

n--mmm-m
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MARKET UPDATE

Peace Region Grass and Legume
Seed Market Update: Spring 2020

David Wong,

Bsc Ag., B.Ed., CACE, Beaverlodge, AB

One day, down the road, when the
world returns to a new normal, one
may look back on this article and
reflect: “Hey, that was the year we
had that COVID 19 pandemic”.
You'll think of your friends and
loved ones, what you did to isolate
yourself to keep yourself safe, and
what procedures and actions you
took after the pandemic eased. |
doubt if you'll be reflecting on
what grass and legume seed prices
did. During this time of global
change, there are more important
things to reflect upon than these
prices, but to keep things in
perspective, the world keeps
turning and we must go on.

The winter of 2019-2020 has

legume crops still in swaths
and under snow, it is not know
how much of this crop will be
salvaged, and how markets will
react. For now, overall, price
quotes have remained good,
but many are waiting to see
how the grass and legume seed
markets will react to the
pandemic and spring harvest.

TURF GRASSES

With the COVID 19 virus forcing
many employers in the USA to lay
off employees, and with the “stay
at home/isolation” mandate in
place, it's hard to say which
direction turf grass seed movement

will go this spring. People are at
home, and it doesn't cost much to
buy a bag of seed (from business
still open) to beautify your home.
However, if funds are limited, do
you save your money for more
essentials? (eg: food/shelter). At
present, processors are quoting
common creeping red fescue at 75
¢ /lb. for both spot pricing and fall
prices.

FORAGE GRASSES

Canadian cow numbers fell in the
January cattle inventory report,
with numbers across Canada
falling by 220,000 head to 11.2
million. However, with soil
moisture conditions in excellent
shape for this upcoming year, it is
hoped that cattlemen will reseed
fields and pastures despite the fall
in cattle prices and numbers.
Smooth bromegrass quotes for
common seed are in the $1.00 to

been a long one, with crop still Peace River Region Grass and Legume Seed Quotes ($/1b.)

out in the field following early

snowfall across the prairie.
And now, with spring
approaching, snow is still
abundant everywhere. All
growers are hoping for a rapid
meltdown, good spring
conditions, and once again,
good “harvest” conditions....
allin the next few weeks.
Processors have reported
average movement of
inventory out of their
warehouses for contracted
seed, but with much of the

2019 2020

Jan May Sept Dec April

Alfalfa Common 0.67 0.65 .70 -.75 0.72 0.85
Alfalfa Certified 1.19 1.00-1.20 | 1.00-1.10 | 1.25-1.30 |1.30-1.40
Alsike Common 1.13 1.05-1.15 1.00 0.94 1.00-1.15
Alsike Certified 1.38 1.10-1.20 | 1.10-1.15 | 1.05-1.10 | 1.15-1.30

Sweet Clover Common 1.08 .50-.55 .35-.50 0.41 0.40
Red Clover Common 1.25 .85-.90 .80-.86 1.01 .95-1.00
Smooth Brome Common 1.15 1.15-1.20 | .85-1.15 0.99 1.00-1.15
Smooth Brome Certified 1.34 1.20-1.30 | 1.00-1.30 1.15 1.15-1.30
Meadow Brome Common 1.03 1.00-1.20 | 1.00-1.15 1.15 1.00-1.25
Meadow Brome Certified 1.06 1.20-1.40 | 1.15-1.30 1.30 1.10-1.45

Creeping Red Fescue-Com 0.52 .80-.90 .70-.75 0.72 0.75

Creeping Red Fescue-Cert 0.91 .80-.93 .72-.80 0.70 0.80

Timothy Common 0.36 .35-.40 .30-.45 0.41 0.45

Timothy Certified 0.53 0.45 .45-.55 0.55 0.55
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$1.15/Ib range with certified

Carlton asking a 15¢/1b ICanadlan Cattle Inventory-Jan 2020

premium. Common meadow Canada
bromegrass quotes are in the Atonic P
: lantic Provinces Total cattle Inventories,
$1.00 to $1.25/b range, with January 1, 2019 and 2020
certified Fleet being quoted in Quebec thousands of head
the $1.15 to $1.45 /Ib range. s 2020 2019
Timothy seed (common) is Canada 11,220.0 | 11,4400
now quoted at the 45¢ /Ib Manitoba Afinfic Provinces |~ 2119 | 2253
mark, finally reaching long Quebec 11150 | 1,583
. Saskatchewan .

term average prices after a few Ontario 1;:3; :gg:;

S Aberta Manitoba 0000 | 1,030.
years of over surplus in 'b.ms 21950 22250
and warehouses.  Certified British Columbia Aberta 45050 46250
timothy varieties are being Brish Coumbia | 610.0 | 615.0.0

quoted 10¢/lb, depending

. 0 5,000 10,000 15,000
upon the variety.

thousands of head
[J2020 2019
Source(s): Table 32-10-0130-01.

g
0 winterlake
agrl LTD

HEMP

FORAGES

GRASSES

NATIVE SPECIES
SPECIALTY CROPS
GLUTEN-FREE GRAINS

i u
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
processing facility allow us to meet even the
most challenging market specifications. Achieve
the exceptional quality necessary for your
product’s success.

PRODUCTION
CLEANING

GRADING

SORTING 204-372-6720

PACKAGING interlakeagri.com
LOGISTICS Fisher Branch, Manitoba
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LEGUME SEED

Alfalfa seed quotes have jumped
up to over 80¢/lb, with certified
varieties commanding premiums
of 55¢/Ilb or more. With the
majority of alsike and red clover
seed fields unharvested....yet, firm
quotes are yet to be forthcoming,
but prices are said to be in the
95¢/Ib mark for common red
clover seed, while alsike clover
seed quotes are in the $1.00 to

$1.15/lb range. Until we see if, or
how much spring harvesting
yields, processors and buyers may
not commit to an actual price.
Sweet clover is being quoted at
40¢/1b.

SUMMARY

Uncertainty has hit the grass and
legume seed marketplace again,
with COVID 19 effects on demand
unknown at this time, and supplies

of clover crops uncertain pending
spring harvest, one can only rely
on recent quotes to at least get a
price picture on the various grass
and legume seed species. Like in
the past, time will once again
dictate supply and demand, and
resultant prices as we move
forward and see how this
marketplace unfolds. Until then,
keep itsafe.m

Candian Grass and Legume Seed Data:
2018-2019 Grass and Legume Seed Exports

David Wong,

Bsc Ag., B.Ed., CACE, Beaverlodge, AB

After having Canadian grass and
legume seed exports rise annually
for the past 3 years, 2018-19
exports fell by 17.5 million lbs to
109.6 million Ibs. Canadian
exports had risen from 86.61
million Ibs (2014-15) to 127.1
million lbs in 2017-18. Last years'
decrease in exports can be
contributed to decreased alfalfa
seed exports (down 6.5 million Ibs)
and creeping red fescue (down 7
million Ibs). With the exception of
annual ryegrass seed, smooth
bromegrass seed, and
grass/legume seed mixtures, all
other Canadian grass and
legume seed showed a
decrease in exports, albeit

CANADIAN GRASS AND
LEGUME SEED EXPORTS BY
QUANTITY AND SPECIES
Canadian exports were once again
led by alfalfa seed. Within
Canada, alfalfa seed quotes had
fallen due to overproduction the
past few years. These lower price
quotes led to very good exports,
with the past four years of exports
being very strong. Although
exports fell by 6.5 million Ibs in
2018/19, it still ranked second
most in the past 10 years. Of the
33.5 million lbs of exported alfalfa

seed, 57.5% was certified. The
USA imported 22.7 million Ibs of
Canadian alfalfa seed (33.2% of all
Canadian exports). Overall,
Canada exported over $68 million
worth of alfalfa seed, down by over
$15 million from 2017/18.

For the third consecutive year,
perennial ryegrass seed exports
exceeded 20 million lbs. Exports
had fallen to only 8.1 million Ibs in
2014/15, but had rebounded to
22.34 million lbs in 2016/17,
followed by exports of 22.07 and
20.99 million Ibs in the past two
years. However, the value of
perennial ryegrass seed exports
had remained steady the previous
two years. 2016/17 saw export
sales reach $29.43 million, with
sales falling to $28.41 million in
2017/18. However, 2018/19 saw

Canadian Exports of Perennial Ryegrass Seed
by Country and Crop Year (millions of Ibs)

- [2014-2015/2015-2016[2016-2017]|2017-2018(2018-2019

some only marginally. Total Canadian Exports 86.61 111.50  114.02  127.07  109.59
The value of 2018-19 export JRECIRCUECICIN NS Il NN F | 11.24 22.34 22.07 20.99
sales fell by over $23 million to |USA 3.87 6.03 14.61 13.29 10.28
$160.7 million. Export sales | China 3.14 2.76 4.97 6.14 7.94
had peaked in 2017-18, with Netherlands 1.26 1.96 1.68 1.79 1.33
over $183 million worth of |Italy 0.04 0.12 0.39 0.25 0.32
Canadian grass and legume seed Germany 0.13 0.07 0.00 0.22 0.30
exported. However, this 2018- Turkey 0.06 0.00 0.13 0.00 0.17
19 export value is still the third 2enmark e 0.00 0.00 0.11 e
largest in at least the past 15 France 0.9 Ll 0.00 000 L
| Japan 0.00 0.00 0.09 0.09 0.00

years. UK 0.08 0.09 0.00 0.01 0.00
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sales fall to $22.98 million. The
USA (10.28 million Ibs) and China
(7.94 million Ibs) were Canada's
major buyers.

After having exports of over 20
million Ibs (certified and common)
for the previous three years,
creeping red fescue exports fell
below the 20 million Ib. annually
mark, with only 16.78 million lbs
exported in 2018/19. The USA
imported 16.2 million lbs of
Canadian creeper in 2018/19
(96.5% of creeper exports). The
total value of exports reached

$22.98 million last year. The
previous three years had seed
exports exceed at least $26
million. Of the 22.98 million lbs
of exported creeper, only 770,000
Ibs (3.3 %) was certified.

Canadian timothy seed exports
fell to its lowest level in the past
eight years, with exports falling to
7.28 million Ibs in 2018/19.
Almost all timothy seed exports
out of Canada are now certified.
Canada's three main customers in
2018/19 were Germany, The
Netherlands, and Denmark, with

each country importing over 1
million Ibs. For the 4" year in a
row, timothy seed sales fell. From
2014/15 to 2017/18, timothy seed
sales had totaled $12.4 million,
$10.8 million, $8.1 million, and
then $7.7 million respectively.
2018/19 however, saw exports fall
again, to $7.31 million. Of the
2018/19 timothy seed exports,
certified seed accounted for 6.91
million lbs (94.5% of total
exports).

Canadian Grass and Legume Seed Exports by Species, Crop Year (July to June)
and Quantity millions of Ibs, 2008/09 to 2018/19

L [2008-2009]2009-2010{2010-2011] 2011-2012] 20122013 2013-2014] 20142015 2015-2016] 2016-2017[2017-2018

Total: World 119.49 81.35 91.35 111.88 99.80 96.25 86.61 111.50 114.02 127.07 109.59

Alfalfa - certified .
Alfalfa -o/t certified 13.78 8.94 8.71 8.47 9.24 12.04 8.49 11.21 8.38 18.28 14.23
Total Alfalfa 24.40 15.42 15.05 16.43 18.98 24.99 21.48 32.94 23.55 40.04 33.49
Clover, Alsike 1.92 1.70 2.72 2.62 2.26 1.25 1.49 2.55 1.19 2.11 1.64
Clover, Red - double cut 1.42 0.15 0.35 0.26 0.53 0.77 0.29 2.07 0.38 0.80 0.25
Clover, Red - nes 2.76 1.74 2.87 3.14 3.07 4.67 3.91 5.94 1.98 3.92 2.95
Clover, Sweet 1.04 1.20 1.23 1.61 1.09 1.13 1.58 3.12 1.42 0.86 0.85
Clover - white 0.18 0.04 0.34 0.12 0.09 1.13 0.37 2.13 1.98 0.38 0.05
Bird's-foot trefoil 1.72 0.87 0.81 1.70 1.20 0.71 0.90 1.25 1.16 0.89 0.90
Clover - nes 0.15 0.47 0.13 0.29 0.36 0.38 0.17 0.40 0.15 0.06 0.04
Fescue, Creeping red - cert 8.16 4.84 6.24 14.05 6.03 2.97 2.56 2.48 6.67 1.35 0.55
Fescue, Creeping red - o/t cert 24.48 16.49 13.85 13.01 19.07 19.52 17.39 21.22 21.73 22.41 16.23
Total Creeping Red Fescue| 32.64 21.33 20.09 27.06 25.11 22.50 19.95 23.70 28.41 23.76 16.78
Fescue, nes 0.86 0.56 0.58 0.62 0.31 0.46 0.55 0.35 0.43 0.62 0.20
Rye grass, annual 2.50 2.22 3.05 2.44 2.58 1.37 1.66 2.16 2.38 4.57 6.38
Rye grass, perennial 28.09 15.46 21.19 27.24 17.29 11.52 8.81 11.24 22.34 22.07 20.99
Fescue, tall 2.19 3.00 2.93 3.56 1.78 2.00 1.10 1.24 2.92 2.14 1.55
Blue grass, Kentucky 0.96 0.72 0.72 0.56 1.15 0.43 0.52 0.36 0.45 0.65 0.58
Bent grass 0.04 0.07 0.08 0.01 0.02 0.13 0.57 - 0.22 0.01 -
Brome grass, meadow 0.49 0.56 0.82 0.77 1.35 0.66 0.58 0.61 0.67 0.72 0.36
Brome grass, nes 0.16 0.29 0.31 0.47 0.34 0.00 0.03 0.00 0.00 0.00 0.00
Brome grass, smooth 0.86 0.87 0.84 1.31 0.50 0.37 0.16 0.65 1.37 1.22 1.40
Fescue, meadow 0.52 0.14 0.12 0.37 0.67 1.05 1.12 2.04 2.66 2.69 1.18
Orchard grass 0.02 0.01 0.01 0.19 0.11 0.12 0.10 0.08 0.10 0.02 0.05
Timothy - certified 3.41 3.69 5.05 7.81 7.57 8.16 9.59 7.90 7.53 8.20 6.75
Timothy - o/t certified 0.22 0.10 0.20 0.22 0.22 0.13 0.07 0.20 0.37 0.33 0.53
Total Timothy 3.63 3.79 5.25 8.03 7.78 8.30 9.66 8.10 7.90 8.53 7.28
Wheatgrass, crested 1.16 0.77 1.29 1.69 2.37 0.95 0.71 0.90 1.42 1.02 0.90
Wheatgrass, nes 0.65 0.83 0.90 1.30 1.07 0.71 1.50 0.85 0.78 1.04 0.81
Wild rye 1.60 0.84 0.29 0.30 0.91 1.26 1.19 0.92 2.35 2.10 1.39

Seeds of forage plants, nes

Total: World 111.88 111.50 114.02 127.07

nes=Not elsewhere specified

119.49 91.35
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Annual ryegrass exports continue to
rise. 2018/19 saw 6.38 million lbs
exported, the 5" year in a row that
exports had increased. The 6.38
million lbs of exports was the largest
amount in the past 12 years. China
imported 2.38 million Ibs, with the
USA importing another 1.16 million
Ibs. Annual ryegrass exports last year
accounted for $4.6 million in sales.

No other Canadian grass or legume
seed species had exports of over 5
million Ibs, except for the category
“mixed grass and legume seed (seeds
of forage plants, not elsewhere
specified).” These mixtures saw over
9.56 million lbs in exports last crop
year, bringing in over $10 million in
sales.

OTHER CANADIAN EXPORT

NOTES (2018/19)

¢ Red clover (nes) seed exports
fell by almost 1 million Ibs to
2.95 million Ibs. Red clover
seed exports have bounced
around between 2 and 6 million
Ibs. over the past 5 years.
Germany (1.22 million lbs),
China (860,000 Ibs) and the
USA (540,000 lbs) were the
main destinations. Total red
clover seed exports accounted
for $2.51 million.

¢ Tall fescue seed exports resulted
in 1.55 million Ibs of exports,
with China importing 720,000
Ibs, and the USA importing
600,000 Ibs.

Canadian Grass and Legume Seed Exports
by Province (Quantity, Millions of Ibs.)

®Smooth bromegrass seed
exports volumes, (1.4 million
Ibs), reached its highest amount
for at least the past 17 years.
Although the export volume
was high, the value this past
years' exported smooth
bromegrass seed did not come
close to the $3.44 million this
crop brought into Canada
through the 2016/17 crop.
2018/19 saw sales at $2.64
million.

€2018/19 saw both meadow
fescue and meadow bromegrass
seed exports fall by over 50%.
Meadow fescue seed exports
fell to 1.18 million lbs, from
2.69 million lbs. the previous
year. Meadow bromegrass seed
exports fell to 360,000 Ibs, from
2017/18's exports of 720,000
[bs.

CANADIAN GRASS AND
LEGUME SEED EXPORTS BY
PROVINCE

Manitoba,

with diverse

grass and

legume seed

production,

and with

m a j or

processing

infrastructure

in place,

continues to lead all Canadian

provinces in both export volume
and value. 2018/19 saw grass and
legume seed add $72.6 million in
value to its economy, based on
exports of 54.5 million lbs. The
volume exported this past year
though, was down by 2.4 million
Ibs.

Alberta follows Manitoba in
volume shipped and value.
2018/19 saw Alberta export 35.3
million Ibs of seed, worth $61.4
million. However, Alberta's
exports fell by over 12 million Ibs
(25.5%), resulting in Alberta's
grass and legume seed revenues
falling by over $18 million
from the previous year. Alberta's
sales and exports are led by alfalfa
seed from the Brooks region, and
creeping red fescue grown in the
Peace region.

2018/19 saw Saskatchewan
exports decrease by almost two
million lbs, with total grass and
legume seed sales falling by $3.6

Canadian Grass and Legume Seed Exports
by Province (Value, Millions of CDN $)

| [2014-2015]| 2015-2016[2016-2017] 2017-2018/2018-2019 §2014-2015] 2015-2016| 2016-2017]2017-2018/2018-2019 |

Total Canada 86.0 110.7 113.2 126.2 108.8 134.8 179.3 162.6 183.6 160.7
Manitoba 36.7 46.3 48.0 56.9 54.5 61.4 74.6 63.0 71.8 72.6
Alberta 32.2 39.2 41.4 47.4 35.3 45.8 62.9 61.2 79.6 61.5
Sask 1.1 18.1 17.0 17.2 15.3 19.6 29.1 24.9 25.7 221
Ontario 3.3 3.5 3.5 1.5 1.9 5.4 8.4 9.3 2.7 2.4
BC 1.6 1.4 1.6 0.8 1.1 1.3 1.4 1.7 0.8 1.3
Quebec 1.2 2.1 1.7 2.4 0.6 1.3 3.0 2.3 3.0 0.9
NB 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.1
| NS 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0

Please note: Customs Canada records which province the various seed species are exported out of (location of processors), therefore, a lot of seed grown in B.C. but
cleaned inAlberta, and seed grown in Saskatchewan but cleaned in Manitoba, are shown as exported out of Alberta and Manitoba respectively.
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MARKET UPDATE

Candian Exports of Grass and Legume Seed Canadian Exports of Grass and Legume Seed
by Quantity (Millions of Ibs) and County by Value (Millions of $ CDN) and County

| 2014-2015]| 2015-2016/2016-2017]2017-2018/2018-2019 §2014-2015] 2015-2016| 2016-2017]2017-2018|2018-2019 |

Saskatchewan's grass and legume
seed sales remained above $20
million.

CANADIAN GRASS AND
LEGUME SEED EXPORTS BY
COUNTRY

The USA remains Canada's
primary grass and legume seed
importer, taking in 61.2% of
Canada's total exports in 2018/19.
With the USA adjacent to Canada,
some of the USA's imports from
Canada are contracted seed
production, primarily alfalfa seed
and perennial ryegrass. China
ranks as Canada's No. 2 trading
partner, importing 16.1 million lbs
of seed in 2018/19.

China imported 7.94 million lbs
of perennial ryegrass, 3.55 million
Ibs of alfalfa seed (certified and
common combined) and 1.16
million Ibs of annual ryegrass.
China also imported nine other
Canadian grass and legume seed

Canada amounted to over $19.6
million.

Four other countries imported
over 1 million Ibs of Canadian
grass and legume seed, with those
countries being The Netherlands
(7.27 million lbs), Germany (4.49
million Ibs), Denmark (1.96
million Ibs),and Italy (1.18 million
Ibs).

Dutch imports centred on alfalfa
seed (2.62 million Ibs), timothy
seed (1.72 million lbs), and
perennial ryegrass seed (1.33
million lbs). Germany's main
imports from Canada were timothy
seed (1.70 million Ibs) and red
clover (1.22 million Ibs),
Denmark imported 1.13 million
Ibs of Canadian certified timothy,
while data shows that Italy,
although it imported nine different
species of grass or legumes seed,
had no species totalling over 1
million Ibs.

Total Canada 86.61 111.50 114.02 127.07 109.59 134.79 179.31 162.59 183.62 160.70
USA 49.74 60.34 67.60 115.12 111.20

China 11.47 12.01 16.34 17.74 16.12 15.49 14.71 17.98 21.24 19.6
Netherlands 8.55 12.68 9.17 9.72 7.27 12.82 18.00 10.76 11.38 19.00
Germany 3.63 6.99 5.09 5.00 4.48 4.33 7.69 5.07 5.14 4.59
Denmark 1.34 2.26 210 2.41 1.96 1.84 3.63 2.50 2.54 2.57
Italy 2.00 3.44 1.98 1.10 1.18 3.31 4.31 2.21 1.21 1.34
| Argentina 0.98 1.63 1.75 1.31 0.99 1.72 2.90 3.13 2.45 2.08
Japan 0.91 1.13 0.70 0.60 0.77 0.81 0.88 0.64 0.53 0.72
Turkey 0.47 0.69 0.49 0.80 0.76 0.61 1.39 0.99 1.47 1.02
France 0.47 1.53 0.84 1.23 0.62 0.57 1.93 1.20 1.41 0.62
Poland 0.70 3.00 3.18 1.06 0.42 1.02 2.43 2.64 1.03 0.37
UK 0.84 0.45 0.32 0.48 0.40 1.07 0.58 0.35 0.44 0.41

million. However, the value of species. Chinese imports from SUMMARY

Despite having Canadian grass and
legume seed export quantities and
values fall this past year, 2018/19,
grass and legume seed exports
continue to contribute to Canada's
agriculture sector, with exports
accounting for $160.7 million in
sales, let alone domestic sales.
Overproduction the past few years
of certain species and more
reliance on “hand to mouth”
buying by end users, has affected
sale volumes and price quotes.
Total exports by volume decreased
by over 17 million Ibs in 2018/19.
However, like many agricultural
sectors, supply and demand can be
fickle from year to year. But with
Canada's experience and
reliability in producing high
quality grass and legume seed, the
long term outlook for all these
crops should be good. ®

Relf-Eckstein Continued from page 15
Doerksen, Morris Nycholat and
David Cox; and Ryan Bautz and
Bill Biligetu (forages breeders). Ex
officios (non-voting) members
include Terry Kowalchuk, Clayton
Myhre, and Shannon McArton.
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SFSDC will be looking for new
board members in the next year.
Please contact the office at 306-
341-1347, or email office@
skforageseeddc.com if you are
interested in serving on the SFSDC
board. =




MARKET UPDATE

Legume Seed Market Update

Matthew Wright, Brett Young Seed Production
Specialist for Central/Southern Alberta

CERTIFIED ALFALFA SEED ACRES BY
PROVINCE

Certified alfalfa acres continued to drop, from 2017 to
2019, dropping 26,219 acres with the biggest change
happening in Alberta. Regarding common seed
production there was approximately 20,000 acres in
2019 with the majority in Saskatchewan. For 2020
production there will be a decrease again to an
estimate of 40,000 certified and 15,000 common
acres.

The 2019 alfalfa seed season could be summed up in
North America as: Fewer acres plus overall average
yield equals smaller harvest. There was a high
carryover inventory which in turn meant there were
very few acres sown in 2019. Currently there is a good
supply out there for pedigreed alfalfa in marketplace
and in companies' hands.

We are currently at the “bottom of the market”,
reduction of acres with still significant inventories.
Industry is digging through the inventory “pile” which
is causing cautious optimism for slight improvement in
the next 12-18 months.

CANADIAN CERTIFIED AND COMMON
ALFALFA SEED EXPORTS 2013-2018

Canadian certified alfalfa seed exports for the years
2013 — 2018, (the most recent data available) shows
some great data trends. Three countries account for
95% of all certified alfalfa seed export. The majority of
certified alfalfa seed is exported to the United States
accounting for 60% of the export market with
Netherlands and China accounting for the other 35%
combined.

The United States is also the largest customer of
common alfalfa seed and certified alfalfa seed.
Together they make up over 80% based on the 2018
numbers and by all accounts that still holds true today.

CERTIFIED CLOVER PRODUCTION

The majority of all certified clover seed production in
western Canada acres is split between Saskatchewan
and Alberta.

The 2019 certified production of alsike clover was
approximately 2,000 acres, with common production
adding another 1,500. The 2020 estimated combined
acres is 4,000. The market for alsike clover is very

quality dependent as it has to be free of volunteer
canola, lambs quarters and red root pigweed.

The 2019 certified production of red clover was
approximately 2,300 acres with common production
adding another 5,000. The 2020 estimated combined
acres is 7,000. Currently there are limited growth
opportunities due to the availability of Canadian
produced red clover.

CANADIAN RED CLOVER IMPORTS 2013-2018
Availability of Canadian produced red clover has been
low for the past few years since we've been importing a
large amount each year.

The 2019 certified production of sweet clover was
approximately 160 acres with common production
adding another 500. The 2020 estimated combined
acres is 500. The market for sweet clover continues to
be quite low.

CERTIFIED BIRDSFOOT TREFLOIL
PRODUCTION
2020 estimated acres is 2,500 total acres. It is hard to
come by a good quality lot as birdsfoot trefoil needs to
be free from volunteer canola and clovers. There is a
lower demand, 300,000 to 500,000 Ibs sold annually,
with Manitoba's production taking care of the supply.
Demand has outpaced stocks of cicer milkvetch over
the past few years. Very few acres still supply the
market. It is a difficult seed producing crop due to hard
seed; germination is usually in the 50% range. New
varieties of sainfoin have gained interest as a non-bloat
legume and is another crop that has a few acres
supplying the market. The market is down
approximately 50% from 2015 for native legume
seeds. This includes American vetch, Canada milk
vetch and hairy vetch. Market pressures are to blame
for lower production acres.=

Leafcutter on an alfalfa plant
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WIREWORMS

Wireworms - We're Just Seeing
the Tip of the Iceberg

Neil Whatley, Alberta At-Info Centre
Alberta Agriculture and Forestry

As damage to field crops is poised to escalate,
consider proactively finding a wireworm control
solution for your area by submitting samples to a
member of Canada's wireworm research team.

Lindane (e.g. Vitavax Dual, etc.) insecticide applied
for several decades to crops on the Canadian Prairies
kept wireworm numbers low. Since the ban of this
organochlorine pesticide in 2004, wireworm damage
in field crops is rebounding. Some entomology
researcher scientists say we're just seeing the tip of the
iceberg.

Varying from region to region, approximately 30
different pest wireworm species exhibit diverse
behaviours and lifecycles, making a single control
measure improbable. An individual region may
contain more than one wireworm species.

Depending on the species, the worm-like larvae can
feed on plant roots and germinating seeds for up to 3 to
5 years before developing into the adult click beetle
stage. While current insecticidal seed treatments may
repel wireworms for a growing season, their
populations continue to increase so that these
treatment measures begin to fail. Even these
insecticides may be phased out. Clearly, an integrated
management method that also applies non-pesticide
approaches will be required for optimal wireworm
management.

Due to their preference to eat annual or perennial
grasses, wireworm populations can build up in fields
that have extended periods of cereal crops or pasture.
Pulses, oilseeds, potatoes and
sugar beets are susceptible to
wireworm damage when grown in
rotation with cereals. Crops grown
in recently broken sod are
especially vulnerable. Non-farmed
areas like grassy ditches and
undisturbed field borders also
harbour wireworms and click
beetles.

Agriculture and Agri-Food
Canada's (AAFC) wireworm
research team is identifying
wireworm species and researching
new control measures. An

JAN FEB  MAR
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Wireworm Lifecycle

Clickbeetle
photo by
W. van Herk

One Wireworm
species, phot by
W. van Herk

Three
Wireworm
Species
photo by
Haley Catton

integrated management approach includes improved
understanding of the contribution of beneficial insects
as well as realizing how wireworm communities are
affected by various agronomic techniques, including
crop rotations. The research team needs to know
which specific wireworm species dominates in your
farming region so the correct control option(s) can be
applied as the problem worsens.

Dr. Haley Catton, cereal crop entomologist of AAFC
Lethbridge, is the Prairie representative on this team.
The team is asking for producers to submit wireworm
species from their fields. Catton and colleagues are
writing a wireworm field guide, expected to be
released later this year.

Early spring, prior to seeding, is the best time to bait
and capture wireworms. Due to a greater amount of

APR MAY  JUN JUL AUG  SEP OCT NOV  DEC

Emerging from soil

Eggs laid

Adults overwintering in the soil

Adults overwintering in the soil
Eggs hatching

Transforming to adults

Larvae Pupae

3-5 Years
Provided by Syngenta



soil moisture, wireworms migrate upwards near to the
soil surface to ultimately come in contact with the
rooting zones of plants in the early spring, when the
soil temperature rises above 5°C.

Baiting can be as simple as burying a cup of a cereal-
based product like flour, bran or wheat seeds to a depth
of four to six inches into the soil at marked locations.
While wireworms are attracted to the carbon dioxide
emitted by germinating plants in the spring, the bait
material attracts the worms by mimicking this process
prior to plant germination.

Dig up the baits 10 to 14 days later, collecting
wireworms and some field soil (not too wet). Sort
through the sample, picking out as many wireworms as
possible and placing them in a small vial of rubbing

alcohol as preservative. There may be more than one
species present, so collect as many wireworms as
possible. Mail your wireworm sample to:

Dr. Haley Catton

Agriculture and Agri-Food Canada

Lethbridge Research and Development Centre
5403-1AveS

Lethbridge, AB T1) 4B1

Include a brief description of when and where the
sample was collected (nearest town or address),
information about the crop rotation in the sampled
field over the past four years, name and telephone
number. Once the species are identified, producers
will be contacted with the results.

Tribute To
Kenneth Richards
1946 — 2019

As a junior high student Ken was part of Dr. Ruby Larson's science club. Caught by the science bug he
studied at the University of Alberta and did summer bee research at Beaverlodge and on Ellesmer Island. He
obtained a PhD in Entomology from the University of Kansas where he studied with famed entomologist, Dr.
Charles Michener. The topic of his dissertation was “Population Ecology of Bumble Bees in Southern
Alberta”. After convocation, Ken returned to Lethbridge Research Station to work with leafcutter bees and

pollination.

In 1986, Ken spent a year at world leader Rothamsted Experimental Station at Harpen-
den, England where he studied the use of Leafcutter bees in the pollination of
lupine flowers. In 1989 he returned to his job at the Research Station in Lethbridge.

In 1996 Ken took over management of Canada's Plant Genetic Resources with its
relocation to Saskatoon from Ottawa. Ken supervised the construction of the new
Gene Bank attached to AAFC at the University of Saskatchewan. Together with
his co-worker Tim Myers, he divided in half every packet of the 550,000 packet
collection of plant seeds for the transfer. Half of the collection was sent by
surfactrucks and half of the collection was relocated by a CND government
Hercules airplane. Ken assembled and supervised a wonderful team of scientists
who worked from Prince Edward Island to the BC Okanagan.

Ken was a great ambassador for CND agriculture and Canadian bees. He represented

Canada at the Food and Agriculture Organization of the U.N. for the ratification of treaties sharing and
protecting genetic material. He delivered the Canadian collection of genetic materials to Svalbard, Norway
to the opening of the Global Seed Vault. He will be missed by many.
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RESEARCH

Calvin Yoder Takes on a New ensuring minor use registration for numerous plant
. protection products that are now being used in forage
Research Position seed production.
Growers and industry were relieved to hear that
Heather McBey, MFSA Administrator Calvin will continue working with forage seed growers
""""""""""""""""""""""""""""""""""""""" in his new position as Forage Seed Specialist with the
In December 2019 the Alberta government began Peace Region Forage Seed Association and the Smoky
cutting government jobs, everyone in the forage seed Applied Research and Demonstration Association.
industry was relieved when Calvin Congratulations on your new
Yoder maintained his job as Forage position Calvin, and we look forward
Seed Specialist. However, another to continuing the working
round of cuts took place in early March relationship we have with you. =

2020 and the industry was notified that
Calvin Yoder's position was eliminated
and he had been released from his
position. The termination of this
position was a great loss to the
important research being conducted in
the forage seed industry by Calvin.

Calvin graduated from the University
of Alberta in 1989 with an M.Sc, in
Agriculture. His career began with the
Smoky Applied Research & Demonstration
Association where he was employed as a
Applied Research Agronomist until 1994. For
the past 25+ years he has worked with Alberta
Agriculture and Forestry as the Forage Seed
Specialist.  During his tenure in this position,
the Forage Seed Industry has recognized Calvin
as a dedicated research scientist. He has always
taken the time to share his vast knowledge with
any who inquired. He has been instrumental in

Imperial Seed Welcomes New
Service Coordinator

Creed Cann hails from Boissevain, MB and joined the Imperial
Seed team as a Field Service Coordinator, fresh from school in
January 2020. He is a graduate of Assiniboine Community
College's Agribusiness Diploma program and received a
Bachelor's Degree in Agricultural Economics from the
University of Lethbridge shortly thereafter. Creed is eager to
expand upon his knowledge by learning from producers,
coworkers and industry personnel alike. He is a diehard sports
fan and, thanks to his favourite team, (the Toronto Maple Leafs)
he always sees the cup as being half full -

even when there is no Cup.
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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

Peace Region Forage Seed
Association

Smoky Applied Research Demo
Association

Calvin Yoder

Research Lead

Ph: 780-864-7663

Email: calvinyoder123@gmail.com

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

Dilke, 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 0AO0
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
www.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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