Glyphosate and AMPA Accumulation in Camassia Quamash
Bulbs of Coast Salish Prairies
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PRAIRIE RESTORATION
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GLYPHOSATE-BASED HERBICIDES

#1 Herbicide Used omm
‘ - yphosate Plus

In Restoration

Highly effective
and used in-
tandem with other
methods

Kills through
shikimate pathway
disruption

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




HOW GLYPHOSATE
ENTERS PLANTS
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HEALTH CONCERNS

Shikimate pathway in gut microbiome bacteria
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How does the legacy of glyphosate application affect
METHODS glyphosate and AMPA accumulation in camas bulbs?
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METHODS: EXPERIMENTAL DESIGN

Experimental Design: S Camas Data:

¢ 6 sites A - Glyphosate

> 5 plots U0 L AN - AMPA
-8 bulb samples S e _Weight

from each ) ¢ -
-1 soil sample from @& " A Soil Data:

sach RS Al - PH Level
- Clay Content
- Organic Matter

- Web Soil Survey

+ Total:
- 30 composite bulb
samples
- 30 soil samples

Plots: A e B ' Weather Data:

2 ITmxTm
- Temperature
~> 30m (100ft) apart - Precliopitation

Plants: Variety of ages




AIR DRIFT RISK: GIS ANALYSIS

Glyphosate Air-drift
Risk Level
I Very High
I High
' Medium
Low
Very Low

' Sample Sites — ' 2 ‘ ‘ ‘ 143,d-AvesJ

Scatter,Creek

NoRBk1WL




RESULTS: SOIL CHARACTERISTICS

Top 10cm:
- Low pH

- Very low clay %
- High organic
matter %

Web Soil Survey:
- "somewhat

excessively
drained”

- Sandy-skeletal
- Andisols and
Inceptisols

Site Characteristics Results

Type Site Camas Bulb Weight (g) Soil pH Soil Clay Content (%) Soil Organic Matter (%)

Treated Marion Prairie 1.40+0.24 5.22 +0.07 2.34+1.08 28.68+2.17
Scatter Creek 2.28 £0.30 4.83 +0.08 0.27 £ 0.27 23.61+1.13
West Rocky 3.02+£0.98 5.29+0.11 5.31+0.76 18.62+ 1.9
Average 2.23+£0.98 5.11 £ 0.06 2.64 £ 0.69 23.64+1.46
The Prairie at the Mouth

Control of the Black River 3.33+0.03 5.02 + 0.08 3.7+0.86 3778+ 270
Glacial Heritage 1.30 £ 0.08 5.12 £ 0.05 24+1.21 32.27+1.73
Secena Prairie 2.10+0.44 5.33+£0.08 3.73+£0.95 21.63+1.95
Average 2.28+1.04 5.15 +0.05 3.28+0.48 30.55+2.21

All Sites  Average 2.25+0.19 5.13+£0.04 2.961+0.44 27.09+1.42



RESULTS: WEATHER AN

D CLIMATE
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RESULTS: WEATHER AND CLIMATE

Monthly Temperatures
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RESULTS: ALL BULBS

‘ 4.5 months after 0.96% glyphosate treatment
R @ | 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

Soil Characteristics

- Mobile in soil
- Drainage

- Mild, wet winters

Application Timing

- Rainy season
- Camas dormancy

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? A
\
- Other species of Camassia? X
- Other herbicides and iy s ;
\ E 4 A
concentrations? : |
Camassia Quamas h Rang \P £ i R UM
; ; { ) / [ oak/Camas Prairie Range i‘?
- Different application timing? — i |
- Other plants? b

- Heavy metals?
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