Herbicide and Weed Control Update on
Grass Seed Crops

Calvin Yoder, Forage Seed Specialist
Alberta Agriculture and Forestry, Spirit River
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Herbicide Tolerance Trials on
Grass and Legume Seed Crops




Recent Work

Herbicide Tolerance Trials and Minor Use Registrations
I - HotShot and Conquer prior to seeding grasses
= - Pixxaro, Paradigm, Infinity FX, Infinity FX+MCPA ester on seedling grasses
; - Infinity FX, Infinty FX+MCPA ester and Cirpreme on herbicides on established grasses

Herbicide Screening Trials
f - Zidua (pyroxasulfone)
% - Annual crop desiccants on grasses
- Olympus (propoxycarbazone-sodium)

= Future Work

5 - screening trials for grassy weed control in established grasses eg. Zidua, Avadex, e
Olympus, Edge.
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% A Corteva broadleaf herbicides with new Group 4 actlve Arylex (halauxifen)
- Pixxaro (halauxifen+MCPA ester+fluroxypr)
- Paradigm (halauxifen+florasulam) + MCPA ester

Clrpreme (haIaUX|fen+rorasuIam+c|opyra||d) + MCPA ester

Halauxifen
Works well across variable weather conditions, weed stages and cereal crop

stages. Works well on many annual weeds and strong on large cleavers.
Cirpreme and Paradigm+MCPA ester provide suppression of night-flowering
catchfly, scentless chamomile and white cockle. Control of narrow-leaved hawk’s-
beard and dandelions. Also work well on volunteer alfalfa.

Has some act|V|ty on barnyard grass



Broadleaf Herbicides

IRMULE i Herbicides on
ouc ¥ ESTABLISHED Timothy
Infinity
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Lontrel
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URMULE Submitted
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Pixxaro (2017)
Cirpreme XC (2019)
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%% Note: Avoid herbicides with clopyralid if selling timothy straw for export.




Herbicides on ESTABLISHED Bromegrasses

Broadleaf Herbicides

URMULE
Attain
Infinity
Lontrel
MCPA
Prestige XC
Spectrum
2,4-D

URMULE Submitted i hes SRR L O 2 e S e
Stellar (2018) i rera el S U R R B URMULEAchieveL
Minor Use Priority (PMC)
Enforcer M (2016)
Cirpreme (2020)
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Puma 120 Super

Collecting Data
Infinity FX
Cirpreme XC
Paradigm+MCPA ester
Pixxaro




Tolerance of Established Meadow Bromegrass to Cirpreme XC and
Cirpreme XC+MCPA ester (% of Check), Rycroft 2018

Cirpreme




Tolerance of Establlshed Bromegrasses to |
Cirpreme XC (% of Cck) 2019

MB Valhalla SB Whitemud
M Cirpreme 1x = Cirpreme 2x M Cirpreme 1x+MCPA




Broadleaf Herbicides
Herbicides on Established JRMULE

Creeping Red Fescue Ally

Attain

Banvel Il
Banvel 11+2,4-D
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MCPA

Prestige XC

PP 23235
2,4-D
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Herbicides on ESTABLISHED Perennial Ryegrass

URMULE
Infinity
MCPA
Spectrum
2,4-D

URMULE Submitted
Stellar

vAL Potential

Prestige
Infinity FX
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Grassy Weed Herbicides

1 URMULE

Puma Advance EC



Effect of Crop Desiccants Reglone 1Q,
Heat and Liberty on Grass Seed Crops

Growers will sometimes underseed grasses to annual crops such as peas,
canola or wheat.

Grower questions in the fall on what desiccants could be used to dry down
the annual crop and weeds but safe on the underseeded grass.

Heat is registered on Oregon (Sharpen) grass seed crops as:

- Pre-seed or pre-emergent application

- Seedling grasses that have the first tiller established

- Established grasses in fall or spring after greenup until boot stage

Trial conducted at AAFC Beaverlodge Research Farm in Sept 2019 to
evaluate the effects of 3 different dessicants (Heat, Reglone and Liberty on
newly established grasses
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Summary-Dessicants on Grasses

There was virtually no visual damage to the four grasses
following the application of HEAT LQ.

Reglone ION and Liberty caused severe damage. Grasses will
likley recover in 2020 but strong possibility seed yields would
be affected.

Liberty caused more damage to the grasses than Reglone.
Visual ratings and possibly yield data will be collected in 2020.

HEAT LQ would be a good option to desiccate canola or peas
prior to harvest that have been underseeded to grasses.



Pyroxasulfone

- Zidua — BASF product
- Also component of Heat Complete and Focus.
- Zidua registered in Western Oregon on ESTBALISHED tall fescue and perennial ryegrass.

- Used in western Canada in a number of different mixtures as a pre-seed/pre-emergent field peas,
lentils wheat, soyabeans and corn.

- Residual control and requires %2 inch of rainfall for activation.

- Partial control or suppression of a number of grassy weeds including wild oats, Downy brome,
Japanese brome, green foxtail, yellow foxtail.

- Excellent control of annual bluegrass

- Control of weeds would be rate and moisture dependent.



% Visual Control of annual bluegrass following late fall and early spring
applications of pyroxasulfone on Smooth bromegrass field, 2013/14.

May 28 | June 18 | August 6
Fall-Pyroxasulfone 85 92 92
Spring-Pyroxasulfone 67 74 88
Fall-Granular Edge 85 85 90




VISUAL SCREENING TRIALS on Tolerance of Grasses
To Pyroxasulfone (.150 g/ha ai) Fall and Spring Applied

SEEDLING GRASSES
- Eliminates seedling grasses when applied pre-seed

ESTABLISHED GRASSES
- Creeping red fescue tolerance has been variable. Spring
applications have caused considerable damage.

- Timothy, smooth bromegrass, and meadow bromegrass have
shown fairly good tolerance to fall and spring applications.

- Crested wheatgrass and slender wheatgrass have shown
excellent tolerance to date.

- Requires much more tolerance data collection
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e Herbicide tolerance trials on grasses and legumes
e Pre-seed on four grasses
e Seedling on four grasses

e Established on three grasses and two clovers
e Growth regulators on three grasses
e Weed control studies

e Integrated management on creeping red fescue and
timothy- N Fertilizer x Growth Regulator X Fungicide ????

Weed control

N



Tolerance of Established Timothy to
Pixxaro (% of Check)

Bldg 2014 Bldg 2015 Bldg 2016 Bldg 2017

M 1x 12X




Tolerance of Established Bromegrass to l
Pixxaro (% of Check)

107

------

Smooth (Bldg 2015)
H1x

Meadow (Rycroft 2017)

2X



Established Crested
Wheatgrass

Broadleaved Herbicides

Registered
All : ..
Y Potential Grassy Weed Herbicides
Attain .
- arE Achieve L
MCPA
Prestige XC
Refine SG
Spectrum
2,4-D

Minor Use Submitted

Collecting Data
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Weed Control With Several Herbicides Applied to
Seedling Grass Seed Stands 2016 and 2017

Methods
- 2016 on seedling meadow bromegrass (Rycroft) and 2017 on
seedling creeping red fescue (Hythe)
- Herbicides applied at 2-5 leaf stage
- Visual % weed control ratings taken 10 -14 DA-A and 30 DA-A
- Weeds: Volunteer canola, wild buckwheat, lamb’s quarters,
cleavers, hemp-nettle, narrow-leaved hawks’beard.
- Treatments
- Check
- Refine SG
- Stellar
- Enforcer M
- Infinity + AS
- Infinity FX
- Infinity FX+MCPA ester
- Pixxaro
- Paradigm+MCPA ester



Update on Tolerance of Grass
And Legume Seed Crops to Herbicides
April 2019

Calvin Yoder, Forage Specialist
Alberta Agricubturt and Forestry
Spirit River, AR

Phonest (T80) B64-3879
E-Mall:calvin.yodendgov.ab.ca

The follpwing is information on tolerance of grusa and Jagnme seed crops to herhicides that
are applied ar the recommended rate ased in cereal, oilseed or pulse crops. Please note the
informatlon provided is a summary of produets repistered wnder the Minor Use Program
and alse products which show putentizl, The produgts that shusy potential an: oo
registered. These products are currenty heing tested but results are limited at this paint in
time. Theinformaliion i to be used a5 A goide ouly and is the information available af the
time of printing. The authors involvel io summaricing this information eaneol be beld
responsible for publication ercors or any consequences resulting from the nee of this
suimnary, Consult producd labek for val detailed instruetion before using any prodoet.

Uzar Raquestad Minor Usa Labal Expansion {URMULE]

The User 1tequested Minor Use Label kxpansion system is desizned to help prodacers
register pest cantrgl products for which the volunes of use and/or sales may not be
sufficient to persuade a manofacturer (o test, register and sell the product in Canada,
Grower groups gencrally deeide on what produets would have potential for controlllng
pests iv specific minor use crops, The product muat be registered in Canada, Grawer
groops and government Instltutlons generally conduct the tolerance triak. Unce sufficient
data s wolleehad anid the manufacturer agroes oo phace the crop o the label 8 URMULE i5
sabmitted. Cince approved the crop is placed ao the kbl as o “Minor Use Regpistration”.

Nuts: thit companics will state on the label that the product is repistered under the User
Requested Minor Use Label Expznsioe and the company itaelf makes ng representatlon or
warranty with respect bo product performance and crop tolerance. The buyer and user
atsume all risks related to the performanee and erop telerance on the minor ose crop.

Herbicides on Creeping Red Fescue for Seed Production
SEEDLING {8-3 monlhs after seeding)

Broadleaved Weed Herbicides Grassy Weed Herbicides
Minor Use Regirtered Potentiagl Minor Use Registerad Potential
Attain Cortail Achicwe L Ajal*

Ranvel IT {alone or D'y\?af NS Azqure Tl Horznn
with 2,4.D or MCTA) | Enfoecer bi Toast [Tiea Mana 120 Super
Hasagran Uromlling XL

Buetrll 31 Fromilite 2 4-[1

Linbulox GI5%* Infmity FX

Infinity Paredipm

Lomurz] Pixxarn

WMOPA Srellart

Fardner Tatget**

Prestige XC "Irophy

Retine 5G

Spwectuun

Turgel¥*

214-Dr

Tropodex Plus

Mroes!

- Dam nat use Ally an sa:d'ling clccpin,_q red fescue.

- Fall (September) applied 2,4-00 of the scedling year can resublt in 25-#0% yield loss the nect vear,

= Belond, Everest, Shtwlicaly nod Yelowaly Gl cruse gansiva damage 1 seedling creeping ved fesque
and showld ool b moommended,

- Enfareer b, Paracipm, Pixxere and Infnity FX have shown pood {elernes on seedling cresping, red
feseiwe in trials conduectad 1o date,

ESTAELISHED SSEr:iy applications)

Broadleaved Weed Herbicldes Cirassy Weed 11erbicides
Mingr 1se ReEistered Poteniial Dinor se Regisbered Potential
Ally Eatricads Aszorz 1
Alin Curtuil b AssureI+Refine 3G
Eamvel 1l Enforzer b Asgore 1L Ally
Ranwel 1142 4-0F Frondine X1. Poast Ultra
[nflrinr Patadigm
Lunlrel Piowury
MCFA Stellar®
Prostige XC Travallis
PP 23234 Traphy
SpeciTum
24-1
Refine 56
Modos:

- Epringz applicadiors of 2.4-0 or Beovel can samalimes cause mjuey (o creeping cad feacue,

- Some tank mixes of & troadlcat herbicids and Assure Ll may result in reducsd smessy weed conlmel,
~Clerhiodim ganses damage ko established sreaping red feseue and should noe be recommendss).

= Speing applicaiens of yuikloree on estallizshed creeping ved fazoua hava rasulted n saad yield loss
without wisual demugrs.

- Equinox applied to seedl ing and sstablished creepina red fesoue causes sivnificand damapee.

*linor Lse Proposal Submited *#Regisiered For Foraye Produclion



'PRE-SEED Herbiide Opions When Dirct Seedig
GRASSES Into Stubble

Glyphosate alone
MCPA or 2,4-D + Glyphosate
PrePass XC

- URMLE on creeping red fescue, timothy, smooth bromegrass and meadow bromegrass.
Submission made to add crested wheatgrass and meadow fescue.

Express SG+Glyphosate

- URMULE on creeping red fescue, timothy, smooth bromegrass and meadow bromegrass.
Submission made to add crested wheatgrass, slender wheatgrass, meadow fescue, tall
fescue and hybrid bromegrass.

Heat/Heat LQ + Glyphosate

- Minor Use Registration on Bromegrasses, timothy and creeping red fescue.
HotShot (florasulam+bromoxynil)+glyphosate.

-  Has showed good potential prior to seeding grasses in trials to date.
Goldwing (pyraflufan+MCPA ester)+glyphosate.

- Has showed good potential prior to seeding grasses in trials to date.




Visual Percent Control of RR CANOLA Following Applications
of Herbicides Applied Prior to Seeding Grasses

Treatment Webster Grimshaw Falher Baldonnel Blueberry
2014 2010 2008 2008 2004

& Glyphosate 0 0 0 0
Heat+Glyphosate 1x 78 41 N/A N/A
Heat+Glyphosate 2x 88 N/A N/A
Expess+Glyphosate 69 80 90

= = MCPA ester+ Glyphosate 1x 85

Pre-Pass 93

2,4-D + Glyphosate 82




Tolerance of Established Timothy to Infinity FX and
Infinity FX+MCPA (% of Check)

R 108 109

; 100
80

60

40

20

0

Beaverlodge 2018 Beaverlodge 2018 Valleyview 2019

M Infinity FX 1x Infinity FX 2x @ Infinity FX 1x+MCPA
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Toleance of Established Timothy to |

Paradigm+MCPA (% of Check)
O T e 0 S

97
90
85
| I I

Bldg 2014 Bldg 2016 Bldg 2017

B Paradigm+MCPA ester 1x Paradigm+MCPA ester 2x
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Tolerance of Established Timothy to
Cirpreme XC (% of Check)

Beaverlodge 2018 Valleyview 2019

M Cirpreme 1x Cirpreme 2x M Cirpreme 1x+MCPA



Tolerance of Established Smooth Bromegrass to
Paradigm (% of Check)

Paradigm (Bldg 2015)




Tolerance of Established Bromegrasses to Infinity
FX and Infinity FX+MCPA (% of Check)

S 7 TS O T =, 2 i
Bl Vo YNt EP ~ WA c k.

100 102 100
97 93 99
I I I I 87 I i 89
MB Valhalla SB Vallhalla SB Whitemud

B Infinity FX 1x & Infinity FX 2x W Infinity Fx 1x+MCPA




MB Valhalla SB Vallhalla SB Whitemud
M Cirpreme 1x = Cirpreme 2x M Cirpreme 1x+MCPA




Tolerance of Established Creeping Red Fescue
to Pixxaro (% of Check)

X IR a5 N X
S & 3 . > S S

1264 kg/ha 563 kg/ha

971 kg/ha 113 287 kg/ha
104 107
100

97 97
| I I

Bldg 2014 Bldg 2015 Bldg 2016 Bldg 2017
M 1x




Tolerance of Established Creeping Red
Fescue to Paradigm (% of Check)

1264 kg/ha 563 kg/ha 287 kg/ha

103 107 107 110
94

Bldg 2015 Bldg 2016 Bldg 2017

M 1x 12X




Tolerance of Established Creeping Red
Fescue to Paradigm+MCPA (% of Check)

971 kg/ha
102

563 kg/ha

99 287 kg/ha

85

Bldg 2014 Bldg 2016 Bldg 2017
M 1x 2X




Sexsmith 2018 Valleyview 2019
Check 643 kg/ha Check 1262 kg/ha

M Cirpreme 1x = Cirpreme 2x M Cirpreme 1x+MCPA
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Sexsmith 2018 Valleyview 2019
Check 643 kg/ha Check 1262 kg/ha

B InfinityFX 1x @ InfinityFX 2x W InfinityFX 1x+MCPA
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SUMMARY TO DATE ON WEED CONTROL
IN SEEDLING GRASS SEED STANDS

All products tested to date are generally decent and have good control of
annual weeds.

Infinity FX and Infinity FX+MCPA ester show good activity on a wide
range of annual weeds. Works quickly on weeds but some weeds do out
grow some of the initial damage. May also see some leaf burn on
seedling grasses but they outgrow it quickly.

Stellar is a nice option. If PrePass was used prior to seeding may want to
consider herbicides without florasulam.

Infinity FX, Stellar, Paradigm+MCPA ester and Pixxaro quite good on
cleavers. Paradigm and Pixxaro also good on big cleavers.

Long term fescue growers should avoid Refine SG on seedling stands.
Consider other herbicides without Group 2 actives eg. Group 2 resistant
NLHB

If horsetail is bresent consider herbicides containina MCPA ester.
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Herbicide Tolerance Trials and Minor Use Process
|dentify Potential Products and Weed Issues

Priorize List With AB, Sask and Manitoba

Residue Data

Conduct Tolerance Trials Minor Use Priority Setting
Meeting in Ottawa

Submit Reports to PPMUC
AAFC Pest Management Centre

Minor Use Submitted
Trials Conducted

Product Approved
Minor Use Submitted

Product Approved

Add Additional Species



Broadleaf Herbicides on
SEEDLING Grasses

Minor Use Applications Submitted
- - Stellar 2018 (8 grass species)

Nt es— e — ——

et e == T

MCPA ester*

Lontrel* Data Has Been Collected

Buctril M* - Paradigm (halauxifen/florasulam) +MCPA ester on 7 grasses
i : Pixxaro (halauxifen/fluroxypyr/MCPA) on 7 grasses

Attain* - Enforcer M on 7 grasses

Curtaill M - Infinity FX and Infinity FX+MCPA ester on 7 grasses

Prestige XC*
Refine SG (CRF only)
Infinity*

URMURL

Selected Minor Use Priority (AAFC)
Enforcer M on Smooth bromegrass (2016)
Pixxaro on Timothy (2017)
Cirpreme XC on Timothy (2019)
Cirpreme XC on Bromegrass (2020)
Cirpreme XC on Creeping Red Fescue (2020)



Herbicide Tolerance Trials on Established Grass Seed Crops

- Apply 1 and 2 x recommended rate used in annual crops

- Small plot replicated trials

- Collect seed yield, 1000 kwt and germination.

- Usually need a minimum of 3-4 trials to submit for a minor use registration
- Co-ordinate trials and data with Sask. and Manitoba




Fall Weed Control on Grass Seed Stands

Dandelions, clovers, narrow-leaved hawks’beard, winter
annuals, Canada thistle?.

Fall Applied Herbicides

Ally — timothy and creeping red fescue.

P At
- Prestige XC . , -
- Curtall M t 9
- Spectrum (no longer available) i
Cirpreme XC+MCPA ester??2?
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Herbicide options and weed control ratings for fall

spraying of creeping red fescue seed fields.

Herbicide

Curtail M
Prestige

Spectrum
Ally

NLHB**

Excellent
Excellent

Excellent
Excellent

NLHB**
(group 2
resistant)
Excellent
Excellent

Good
Poor

Volunteer
Clover

Excellent
Excellent

Excellent
Very Good

*E=Excellent G=Good F=Fair P=Poor

**narrow-leaved hawks’beard

Dandelion Canada

Poor

Fair

Very Good
Excellent

Thistle

Poor to Fair
Poor to Fair

Poor to Fair
Poor

Rough
Cinquefoll

Excellent
Excellent
Fair
Poor



Visual % Control of Dandelions and Clovers Following
Fall Applied Herbicides — Whitemud 2018/19

TREATMENT DANDELIONS ALSIKE
CLOVER
Prestige 50 100
Spectrum 100 100
Cirpreme+MCPA 100 100
Ally 100 100
Curtail M 42 100

Check 0 0



Effects of Olympus on Four ESTABLISHED
Grasses-Beaverlodge 2019

Olympus

A.l. herbicide propoxycarbazone-sodium (Bayer Crop Sciences)
Registered with glyphosate as a pre-seed herbicide prior to seeding wheat.
6 g/acre and has some residual activity on flushing foxtail barley, Japanese
brome, downy brome, wildoats and volunteer canola.

Registered in the U.S. on rangeland, pasture and CRP programs for some
grassy and broadleaved weed control at 30 or 34 g/acre.

Registered in the U.S. on spring wheat at 17 to 25 g/acre.

2019 Screening Trials

ESTABLISHED GRASSES - 6, 12 and 34 g/acre sprayed on May 22
across creeping red fescue, meadow bromegrass, smooth bromegrass and
timothy. Visual injury ratings, seed and forage yield collected.

PRE-SEED GRASSES - 6 and 12 g/acre sprayed prior to seeding creeping
red fescue, meadow bromegrass, smooth bromegrass and timothy. Visual
% stand reduction ratings.



Effect of Three Rates of Olympus on Four
Established Grasses, Beaverlodge, 2019
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Effect of Three Rates of Olympus on Four
Established Grasses, Beaverlodge, 2019
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Effect of Three Rates of Olympus on Four
Established Grasses, Beaverlodge, 2019
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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 Timothy
Seed Dry Matter Seed Dry Matter
6 g/acre 674 5158 358 a* 4658 b
12 g/acre 675 4999 298 b 4040 b
34 g/acre 677 5475 253 b 4182 b
Check 720 5198 405 a 5655 a
LSD P=.05 NSD NSD 59.4 627
CV% 20.3 5.7 11.3 8.5

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



Visual Percent Control of RR Canola Applled Prlor to
Seedlng Smooth Bromegrass Falher 2018 B

PrePass RU+Express @ RU+Heat = RU+HotShot RU+Goldwing

m 27 DA-A m45 DA-A
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Herbicides Prior to Seeding Grasses.

PrePass XC Express +

Glyphosate
Creeping Red Fescue X X
Timothy X X
Meadow Bromegrass X X
Smooth Bromegrass X X
Crested Whetagrass XX XX
Slender Wheatgrass XX XX
Meadow Fescue XX
Hybrid Bromegrass XX
Tall Fescue XX

Perennial Ryegrass

X - URMULE
XX-URMULE Submitted
XXX- Data Collected and Potential For URMULE

Heat+

Glyphosate Glyphosate

X

X
X
X

HotShot+

XXX
XXX
XXX
XXX
XXX
XXX
XXX

GoldWing+

Glyphosate
XXX

XXX
XXX
XXX
XXX
XXX
XXX



Broadleaf Herbicides on
SEEDLING Grasses

MCPA ester*
Lontrel*
Buctril M*
Attain*
Curtaill M
Prestige XC*

Refine SG (CRF only)
Infinity*

* URMURL



Broadleaf Herbicides on Seedling Grasses.

Infinity Stellar
Creeping Red Fescue X XX
Timothy X XX
Meadow Bromegrass X XX
Smooth Bromegrass X XX
Crested Wheatgrass X XX
Slender Wheatgrass XX XX
Meadow Fescue XX XX
Hybrid Bromegrass XX XX
Tall Fescue XX XX
Perennial Ryegrass X XX

X - URMULE
XX-URMULE Submitted

XXX- Data Collected and Potential For URMULE

Enforcer M

XXX

XXX
XXX

XX

XXX
XXX
XXX

Infinity FX
(alone or with MCPA)

XXX

XXX
XXX

XXX

XXX
XXX
XXX

Pixxaro

XXX

XXX
XXX

XXX

XXX
XXX
XXX

Paradigm+
(alone or with MCPA)

XXX

XXX
XXX

XXX

XXX
XXX
XXX









GRASSY Weed Herbicides on SEEDLING Grasses

Wheatgrasses
- Achieve Liquid*
' - Puma*

Creeping Red Fescue
Achieve Liquid*
Assure [I*

Poast Ultra*

Horizon Perennial Ryegrass
Axial* - Puma Advance*
Puma
Tall Fescue
| - Puma*
Bromegrasses ‘ el ‘
- Achieve Liquid* " Meadow Fescue

- Axial** Tl At T
o T g gL VR L it Timothy & M
s B L O | - Nothing
** URMULE Submitted |l e i |




