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1. HR kochia monitoring

2. PPO inhibitor (Group 14)-
resistant kochia in Canada

3. Kochia integrated management




Kochia biology

First weed to emerge in spring
Genetically diverse

Phenotypic plasticity

Up to 100,000 seeds plant’
Tumbleweed

Protogynous flowering

High seedbank turnover

Drought, saline & cold tolerant




Kochia (Bassia scoparia)
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Kochia in Peace Country
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History of first confirmations for HR kochia

Table 1. Confirmation timeline of herbicide-resistant kochia in Canada
and the United States.

First confirmation
SOA Group United States Canada

PS Il inhibitors  Group 5 1976 — KS
ALS inhibitors Group 2 1987 — ND & KS 1988 — MB & SK

Auxin mimics Group 4 1994 — MT 2015 - SK
EPSPS inhibitor Group 9 2007 — KS 2011 - AB
PPO inhibitors Group 14 2022 - ND 2021 - SK

Heap 2023



Glyphosate and dicamba resistance
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Herbicide-resistant kochia (2018-2021)
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Geddes et al., 2022

Herbicide-resistant kochia in MB — 2018

Rapid increase in glyphosate resistance and confirmation
of dicamba-resistant kochia (Bassia scoparia) in Manitoba

Charles M. Geddes, Mattea M. Pittman, Robert H. Gulden, Tammy Jones, Julia Y. Leeson,
Shaun M. Sharpe, Scott W. Shirriff, and Hugh J. Beckie
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Herbicide-resistant
kochia in SK— 2019
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Herbicide-resistant kochia in AB

Hall et al., 2014
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Glyphosate-resistant kochia in AB— 2021

78% GR
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Dicamba-resistant kochia in AB — 2021
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Fluroxypyr-resistant kochia in AB — 2021
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MiXing auxin mimics 100:0
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PPO inhibitor (Group 14)-resistant kochia
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Cross-resistance to other PPO inhibitors?
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PPO inhibitor dose-response experiments
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Table 1. Registered herbicide options to control Group 2, 4, 9 and 14-resistant kochia in the Canadian Prairies?

Use window and herbicide Wheat Barley Oat Corn Canola Mustard Flax Soybean Pea Lentil
Soil-applied pre-plant
Ethalfluralin® (3) C C C C C
Trifluralin + metribuzin® (3 + 5)
Pyroxasulfone (15) S S S

Foliar-applied pre-plant
Bromoxynil® (6) C C C C C

Bromoxynil + topramezone (6 + 27)

In-crop
Bromoxynil (6) C C C C C
Glufosinated (10) C C C

Topramezone (27)
Bromoxynil + tolpyralate (6 + 27) C C

Bromoxynil + pyrasulfotole (6 + 27)

aBased on the 2023 Alberta Crop Protection Guide (i.e., Blue Book); PPre-plant incorporated; ‘Mixed with glyphosate only;
dGlufosinate-resistant varieties only.



What does this mean for pre-plant
weed control moving forward???



Changes in tillage systems
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Changes in herbicide use

Top 10 herbicide active ingredients sold in Alberta
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Crop rotation diversity
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Lethbridge, AB - 2018-2021 (/Integrated Crop

Table 1. Impact of crop rotation phase, row spacing, and seeding rate on kochia plant density, biomass,
and seed dockage across the four-year (2018-2021) study and seedbank densities after the four years.

Plant density Seed Seedbank

Main factor Factor level  Early Mid Late Biomass dockage density
----- no. plants m-2 ----- -- kg hat -- --------- NO. seeds M2 ---------

RO PN TN VDN \Allh ot 112 7 2200 -~ 1. 19791 A ) 172 -~

J-rows + P seeding rates = \l,kochla densities by 59%
J-rows + P seeding rates = 4, kochia biomass by 80%
J rows + P seeding rates = J, kochia seedbank by 63% ]

Row spacing Wide 88 A 33A 28A 889 A 3,945 A 4,706 a
Narrow 60 B 17B 148B 396 B 2,358 B 3,129 Db
Seeding rate 100% 87 a 30a 26a 853 a 4,731 a 5,003 a

200% 62 b 19b 165b 420 b 2,855 b 2,801 b




In Summary,

* Multiple herbicide-resistant kochia is a growing concern.
* Group 14-resistant kochia has been confirmed in SK and ND

* Could cause a shift in tillage systems absent of new alternatives for
pre-plant weed control.

* While there is no silver bullet, effective tools for HR kochia
management are available.
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