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General approach
• Collaborate 

• Complement, not compete

• Confidential reporting to clients



Our weed-focused approach
Collaborate

• Dr. Joseph Ikley, NDSU 
• Dr. Brian Jenks, NDSU-NCREC 
• Dr. Michael Christoffers, NDSU 
• Dr. Kirk Howatt, NDSU
• Dr. Tom Peters, NDSU

Increase access of  DNA tech to all

Provide fast turnaround



What we test

Target-site Mutations
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Enzyme changes shape 









Enzyme changes shape due to a
mutation



Lab Tests
Susceptible
Genotype

Resistant
Genotype



Goals of  the Statewide Survey

1. Seek the freaks by genotyping

2. Easy collection & submission



Goals of  the Statewide Survey

1. Seek the freaks by genotyping

2. Easy collection & submission

3. Fast reporting for early detection

4. County-level maps for regional trends



Survey limitations
• Known genetic markers linked to resistance

• Cannot detect new mutations

• Cannot detect non-target site mechanisms 
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Partnership - weed diagnostic program



Partnership - weed diagnostic program



Survey started in August 2023





Focus on pigweeds & kochia



Current tests detect DNA markers 
associated with resistance

Group    2  – Raptor, Beyond 
Group    9  – Roundup
Group  14  – Reflex, Sharpen



Easy Collection



Easy Submission



Confidential 
Reports



FREE year-round testing in North Dakota

Turnaround = 7-day (or less)



Results – Last 1.5 years

Genetic Results Only



520 samples since August 2023

Kochia only = blue
Pigweed only = yellow
Both = green

80% counties



Pigweeds

21 Counties

79 Plants



Pigweeds
R plants by Herbicide Group

67%

73%
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Pigweeds - Group 2 Resistance Marker



Pigweeds - Group 9 Resistance Marker



Pigweeds - Group 14 Resistance Marker



Pigweeds – Counties with all three R markers

29%



Pigweeds

48% 37% 11% 4%

Detected target-site R markers per plant



Pigweeds – Three-way resistance markers



Kochia

37 Counties

441 Plants



R plants by Herbicide Group
Kochia

76%

42%

60%

24%

58%

40%

Group 2
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Kochia - Group 2 Resistance Marker



Kochia - Group 9 Resistance Marker



Kochia - Group 14 Resistance Marker



Kochia – Counties with all three R markers

59%



Kochia
Detected target-site R markers per plant

21% 43% 29% 7%



Kochia – Three-way resistance markers



Takeaways 
Widespread distribution of  HR genotypes

• Kochia - Group 14 R marker in 24 counties 

Stacked HR genotypes, mostly in kochia

Survey provides early detection of  HR weeds



Future Tests in Weedy Grasses

Group 1 Markers (ACCase Inhibitors)

Group 2 Markers (ALS Inhibitors)

Green Foxtail Wild Oat



We need your help
Survey success depends on volunteers

Kits at ND County Extension Offices



We need your help
Survey success depends on volunteers

Kits at ND County Extension Offices

Request your own

Available to all, but fees for non-ND submitters



Thank you to our supporters and funders!





Non-ND Resident Prices

Full HR Panel = $195/sample

Kochia Group 14 = $135/sample



Stacked Resistances

Kochia

Pigweed



KochiaPigweed

Counties with all three markers 
29% 59%



Pigweed



Kochia
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