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GLYPHOSATE-BASED HERBICIDES
#1 Herbicide Used 
in Restoration

Highly effective 
and used in-
tandem with other 
methods

Risk of overspray and accumulation in off-target, 
native plants

Metabolite: Aminomethylphosphonic acid (AMPA)

Kills through 
shikimate pathway 
disruption

Severn, 2023
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Shikimate pathway in gut microbiome bacteria
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HEALTH CONCERNS
   



METHODS
Site Selection:
1- Culturally Significant
2- Traditional Harvest
3- Low Air-Drift Risk

January 2023:
0.96% glyphosate

December 2021:
2.5% glyphosate

How does the legacy of glyphosate application affect 
glyphosate and AMPA accumulation in camas bulbs?

Sample Date:
Marion Prairie: 6/5/2023

• 17 months post-
treatment

Scatter Creek: 6/6/2023
• 5 months post-

treatment
West Rocky: 6/6/2023

• 4.5 months post-
treatment



METHODS: EXPERIMENTAL DESIGN
Experimental Design:
• 6 sites
 5 plots
8 bulb samples 

from each
1 soil sample from 

each
• Total:
30 composite bulb 

samples
30 soil samples

Plots:
1m x 1m
30m (100ft) apart
Plants: Variety of ages

Camas Data:
- Glyphosate
- AMPA
- Weight

Soil Data:
- PH Level
- Clay Content
- Organic Matter
- Web Soil Survey

Weather Data:
- Temperature
- Precipitation



AIR DRIFT RISK: GIS ANALYSIS

Low Risk

No RiskNo Risk

No Risk



RESULTS: SOIL CHARACTERISTICS

Web Soil Survey:
- “somewhat 

excessively 
drained”

- Sandy-skeletal
- Andisols and 

Inceptisols 

Top 10cm:
- Low pH
- Very low clay %
- High organic 

matter %



Precipitation 
Since 
Treatment:
  

- Marion Prairie:    
     69.1 in
  

- Scatter Creek: 
     17.5 in
  

- West Rocky: 
     14 in

RESULTS: WEATHER AND CLIMATE



Months of Ideal 
Mineralization 
Temperatures:
  

- Marion Prairie:    
    10 months
  

- Scatter Creek: 
    2 months
  

- West Rocky: 
    1.75 months

RESULTS: WEATHER AND CLIMATE



RESULTS: ALL BULBS

4.5 months after 0.96% glyphosate treatment
17 months after 2.5% glyphosate treatment

No detectable glyphosate (<0.01 ± 0.0024 mg/kg)

No detectable AMPA (<0.01 ± 0.00238 mg/kg)



IMPLICATIONS

- Rainy season
- Camas dormancy 

- Mobile in soil
- Drainage

- Mild, wet winters

Climate

Soil Characteristics

Application Timing

No risk of consuming 
glyphosate or AMPA 4.5 

months after a 0.96% 
glyphosate treatment and 

17 months after a 2.5% 
glyphosate treatment

Did glyphosate and AMPA leached 
from soil before it could be 
absorbed by camas roots?



FURTHER RESEARCH
 Other regions, climates, 
soils?

 Other species of Camassia?

 Other herbicides and 
concentrations?

Different application timing?

 Other plants?

 Heavy metals?
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