Inducing Mortality in Bohemian
Knotweed (Reynoutria x
bohemica) Propagules Using
Thermal Treatment and

Drowning Techniques

Getting Down and Dirty with BC’s Knottiest
Weed

Presentation by Adam Soames

With the Help of Committee Members

Dr. Wendy Gardner, Dr. Lauchlan Fraser, Dr. Catherine
Tarasoff, and Grahame Gielens
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Knotweed’s Ecology
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How Do We Stop It?
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* Ensure soil, gravel, and other
fill material are not
contaminated

e Bag or tarp plants before
transporting



The Project

Source: Ministry of Transportation and Infrastructure



My Experiments
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Figure 1. The temperature profile of the composting temperature treatment in the study.

Source: Westerman & Gerowitt, 2013

Thermal Trials

e Will find temperatures that
will kill knotweed
propagules.

 Can determine if composting
would be effective.

e Can confirm other thermal
treatments would be
effective



My Experiments

A floating blanket constructed from builders’ black plastic

Source: The Nature Conservancy, https://bugwoodcloud.org/mura/mipn/assets/File/UMISC-
2016/Wednesday/1/Tucker_etal_GoingtoMatBiodegradableBenthicMatsforAlPControl.pdf

Suffocation Trials

Create anoxic conditions that
could kill plant.

Results in acetaldehyde
production.

Can determine if benthic
barrier treatments, or other
methods would be effective



My Experiments
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Aerobic Composting
Direct Thermal Treatment
Microwave Treatments
Solarization

Oxygen

Anaerobic Composting
Drowning

Benthic Barriers
Tarping
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Rhizome Thermal Trials
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Thermal Rhizome Trials
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Thermal Rhizome Trials
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Thermal Rhizome Trials
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Thermal Rhizome Trials
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Thermal Seed Trials
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Thermal Seed Trials
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Suffocation Trials
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Suffocation Trials
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Thermal Trials Suffocation Trials

* Sealing rhizomes in containers
does result in a significant
reduction in dissolved oxygen.

e Suffocation of rhizomes form
150 days results in 100%
mortality in knotweed
rhizomes.

* Further research is
recommended to assess
chemical and biological
makeup of wastewater.

* Treatment of 150°C for 60
minutes is likely sufficient to
ensure rhizome and seed
mortality.

* More tests using shorter time
periods will help to flesh out
this model.

* Soil properties will likely alter
the results. Tests on the
effectiveness of key
temperatures considering soil
moisture and composition
should be conducted.




Limitations




New Recruits

Jordy Major

Honours Student, TRU

Assessing cellular viability of knotweed
rhizomes following treatment

Objectives:

1. Assess cellular viability of heat-treated
rhizome piths using Evans blue staining

2. Compare cellular viability with greenhouse
growth.

3. Assess if cellular death of rhizome piths
indicates death of the plant.




Confirming Mortality

Rhizomes Collected *Most representative 30 um cross-
30 Rhizomes section from each 10 cm replicate
20 cm Lengths selected for dye viability.
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Rhizomes Processed
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Initial Viability Heat Treatment 100°C
10 Rhizomes 20 20 Rhizomes
cm Lengths 20 cm Lengths
20 minutes 60 minutes
10 Rhizomes 10 Rhizomes
20 cm Lengths 20 cm Lengths
Dye Viability* Soil Viability Dye Viability* Seil Viability Dye Viability* Soil Viability
5 Replicates 5 Replicates 10 10 Replicates 10 Replicates 10 Replicates 10 Replicates

10 cm Lengths cm Lengths 10 cm Lengths 10 cm Lengths 10 cm Lengths 10 cm Lengths



Confirming Mortality




Confirming Mortality

Pith linked to reproduction

* Pith linked to vegetative reproduction
(Jousson et al. 2024)
o clear piths ~97% vegetative growth
o darker piths ~“50% vegetative growth
* |imitation — nodes (Lawson et al. 2021)




Confirming Mortality

Methods:

e Collect rhizomes in Fall

e Subject to heat treatments
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* Run half through greenhouse trials

v

e Evaluate the other half using the Evans Blue dye
method.
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e Compare results.

Stay Tuned for Results!
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