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Herbicide resistance

What we can learn from Australia

My Story

Grew up on a mixed farm in South Australia
Earned a Degree in Agriculture at University of Adelaide
Travelled to Canada in 2009 - Been here ever since!

Partner in grain farm —




Wiebe Family Farm, Osler, SK

Annual ryegrass!! 90% resistant to 1 or more MOA
Post emergent herbicides not effective
Annual ryegrass resistant to glyphosate (before RR crops adopted)
Big reliance on soil residual herbicides
Weeds adapting to environment - ryegrass growing along ground
Weed control cost increasing

$50 /ac today - $20 /ac 10 years ago (Wade Nickolls, grain farmer, Pinnaroo, S.A)

National survey done by CSIRO found weeds cost Australian growers $59/ac

$45 in chemical control - $14 in lost yield due to weed competition (Llewellyn et al, 2016)

Harvest weed seed control (HWSC) - 80% W.A. farms adopting the practice

Rick Llewellyn, CSIRO David Ronning and Michael Clarke, AgEconPlus Allan Mayfield, Allan Mayfield Consulting Steve Walker, UniQuest, University of Queensland Jackie
Ouzman, CSIRO, March 2016, IMPACT OF WEEDS ON AUSTRALIAN GRAIN PRODUCTION The cost of weeds to Australian grain growers and the adoption of weed management
and tillage practices
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2012 GR kochia 5% of the 309 sites - 3 out of 16 counties
2017 GR kochia 53% of the 309 sites - 11 of the 16 counties (still counting)

Slide credit - Hugh Beckie
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Wheat &/or barley herbicide options:

Gp 1+2-resistant wild oat
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Crop planning
WEEDS DRIVE ROTATION!! - Diverse crop rotation
Understand weed spectrum (record keeping)
Regular herbicide resistance testing
Double break crops (often less profitable crops)
Crop competitiveness - seeding rates / clean seed
Export hay

Weedit

Plowing

Double knock pre burn - glyphosate followed by paraquat
Narrowing row spacing

Seeding east - west (halves ryegrass seed set)

Pre emergent herbicides

Herbicide layering - at least two active MOA
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What the Aussies are doing post emergence

» Maximum label chemical rates

> Appropriate water volumes and ground speed to achieve even coverage
» Controlling weeds while they are young and not stressed
> Field edge spraying - Double knock principle also

» Scout

» Cut bad fields for hay or terminate bad areas

What the Aussies are doing at harvest

> Spray bar on swather
» Combine hygiene

» Second hand equipment
» HWSC

» Windrow burning

» Chaff lining

» Chaff carts

» Bale direct systems

> Harvester integrated mills

» Seed Terminator




Cheap but nutrient loss

Pictures sourced from - Australian Herbicide Research Initiative (AHRI) www.ahri.uwa.edu.au
- Grains Research Development Corporation (GRDC) www.grdc.com.au

Nutrient loading
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HWSC adoption levels

RESULTS
- Farmers regaining control
- Driving down seed banks

- Dry seeding (Huge for profitability)

Pictures sourced from - Australian Herbicide Research Initiative (AHRI) www.ahri.uwa.edu.au
- Grains Research Development Corporation (GRDC) www.grdc.com.au

Rewarding the survivors!

Reseeding the weeds!

Pictures sourced from - Australian Herbicide Research Initiative (AHRI) www.ahri.uwa.edu.au
- Grains Research Development Corporation (GRDC) www.grdc.com.au
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Rewarding the survivors!

Pictures sourced from - Australian Herbicide Research Initiative (AHRI) www.ahri.uwa.edu.au
- Grains Research Development Corporation (GRDC) www.grdc.com.au
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Often HR weeds are present at harvest

/ Critical choke point

Somerville, G.J., S.B. Powles, M.J. Walsh and M. Renton. 2018. Modeling the impact of harvest weed seed control N U M B E | E S GAM E !

on herbicide-resistance evolution. Weed Sci. 66:395-403.

Acknowledgments : AHRI https://ahri.uwa.edu.au/research/rim/
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Acknowledgments : Peter Newman - AHRI https://ahri.uwa.edu.au/research

Reference
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Good agronomy = good weed control

Herbicide layering >2 active MOA

HWSC - Now!

Acknowledgements
Roberto Busi and Michael Renton, University of Western Australia. Pat Tranel, Department crop sciences, University of Illinois. Grains Research Development Commission, Australia.
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“Rotating buys you time, mixing buys you shots, Pat Tranel

Weed dormancy

Acknowledgements

Roberto Busi and Michael Renton, University of Western Australia. Pat Tranel, Department crop sciences, University of Illinois. Grains Research Development Commission, Australia.

Standard practice

RR Canola
Pre emergent - Glyphosate, carfentrazone \é\(l)l(l;?“gats
Post emergent - Glyphosate x 2 Cleavers
LL Canola
Pre emergent - Glyphosate, carfentrazone | Wild oats
] . Kochia
Post emergent - Liberty x 2, clethodim Cleavers
Wheat
Pre emergent - Glyphosate, express pro Wild oats
; Kochia
Post emergent - Velocit
g y Cleavers

Pre harvest - Glyphosate

$
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Two active MOA on 1/3 of farm $ 29.69
RR Canola
- Pre emergent - Glyphosate, carfentrazone, trifluralin, clomazome
- Post emergent - Glyphosate x 2 MoA  Herbicide group
Wild oats 2 3,9
Kochia 2 9,14
LL Canola Cleavers 3 9,13, 14
- Pre emergent - Glyphosate, carfentrazone, clomazome
- Post emergent - Liberty x 2, clethodim MoA  Herbicide group
Wild oats 3 1,9,10
Kochia 3 9,10,14
Wheat Cleavers 4 9,10,13,14
- Pre emergent - Glyphosate, focus MoA  Herbicide group
- Post emergent - Velocity Wild oats 3 2,9,15
Kochia 4 9,14,15,27
- Pre harvest - Glyphosate Cleavers 4 9.14.15.27
Two active MOA on all the farm $ 34.17
RR Canola

- Pre emergent - Glyphosate, carfentrazone, trifluralin, clomazome
- Post emergent - Glyphosate, clethodim (single pass high rate)

LL Canola

MoA
Wild oats 3
Kochia 2
Cleavers 3

- Pre emergent - Glyphosate, carfentrazone, clomazome
- Post emergent - Liberty, clethodim (single pass high rate)

Wheat

- Pre emergent - Glyphosate, focus
- Post emergent - Velocity
- Pre harvest - Glyphosate

MoA
Wild oats 3
Kochia 3
Cleavers 4

MoA
Wild oats 3
Kochia 4
Cleavers 4

Herbicide group
1,3,9
9,14
9,13,14

Herbicide group
1,9,10
9,10,14
9,10,13,14

Herbicide group
2,9,15
9,14,15,27
9,14,15,27
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Standard practice

Two MOA on 1/3 of the farm

Two MOA on ALL of the farm

Cost of weed control Australian farm

+ Yield loss $14/ac

- Herbicide resistance is Predictable!
- Be proactive - hindsight’s on our side!

26.13
29.69 >$44 %8
34.17 >$

45.00 | Cheaper herbicides

$

59.00 |+ HWsC!!

Research conducted at Agriculture and Agri-Food Canada and Agri-
Arm Sites in Saskatchewan has demonstrated the importance of

early weed removal in pea production

% Yield Loss

2% Yield increase to pay

30
25

26 back the extra $8/ac

20
15 12

Canola 40bu x 2% = 0.8 bu
@ $10 / bu = $8

10 7

Wheat 60bu x 2% = 1.2 bu

@ $6.5 /7 bu = $7.80

fa)
A4

0 T T

Weeds Removed Weeds Removed Weeds Removed Weeds Removed

at 1 Week at 2 Weeks at 3 Weeks

at 4 Weeks
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Tom wolf info

Late application
Weeds too big
Shading

Turning

Boom ends over apply / under apply

Boom
Height

Sway
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Focused to deliver to the farmers - Nick is a farmer!

3/14/2019

21



3/14/2019

22



3/14/2019

23



3/14/2019

24



3/14/2019

25



Must pay attention to getting weed seeds into chaff component
Check rotor for losses
Flex headers - cut low

Swathing

NUMBERS GAME!
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*** imited power draw - more limited on combine cleaning area***

Terminator No Terminator

ONE LITRE per AC extra fuel

Sustainability!

AUS SRP $98,700 + fit and adaption kits $15-20K
4000ac farm

$33,000 finance over 4yrs 5% interest

$1 ac fuel = $4000

$5000 R/M

$42,000 yr

$10.50/ ac

“| hate spraying my crop, it hurts it, sets it back -

don’t tell me that’s not costing some yield!” Can we dI’Op a herbicide pass???
Wade Nickolls - dryland Mallee grain grower AUS

What's the cost of a herbicide pass???
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Seed terminator looking for a few select farmers to expand here

Introductory pricing for early adopters

Register your interest

Who's Cd][FﬁVﬁ ng your farm?

Got to do more
Must have at least 2 active MOA on problem weeds

HWSC not the silver bullet but necessary to drive numbers down

Equivalent to a residual herbicide IMO

3/14/2019
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The old

The new
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1 MOA!

Spray!

2 -3 MOA! /

Josh Lade

306 229 7081

josh.lade86@gmail.com

@jjlade (twitter)
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