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Presentation outcomes

• Improve understanding of Japanese knotweed (Fallopia japonica) 
basic biology, and how it performs in native stands (e.g. in Japan)

• Understand how the behavior of knotweed in environments 
contributes to the decline of the ecosystem and ecosystem services

• Critically think about the applicability of these studies in your own 
dealings with knotweed

• Understand the importance of managing knotweed safely and 
effectively

2



What is an invasive species
• An organism from an exotic area that causes 

damage to the: environment, economy or 
human health
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Purple Loosestrife

Japanese 
knotweed, near a 
composting toilet



From Japan to Nova Scotia – How different 
does it look?
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Child & Wade (2000) Japanese 
knotweed on Mount Fuji, Japan.

• Primary colonizer of 
volcanic slopes

• Helps stabilize soil 
aggregates

• Attracts other plant 
species to the area, 
allows succession to 
proceed, building an 
ecosystem



From Japan to Nova Scotia – How different does it 
look?
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Japanese knotweed – The Big Plant

• Introduced to North America and Europe 
from Japan during the 1800s

• Initially used for horticulture, property 
boundaries, dune stabilization* and ‘it 
was pretty’

• Fell out of favor around the 1920s when 
the problems associated with it became 
more publicly known (Townsend 1997)
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Japanese knotweed emerging in Spring, 
looks like bamboo



9A. Fletcher 2013 – Sigmoid Curve
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Polycarpic Herbaceous

RhizomatousPerennial



Growth & development

• Reaches peak height of 200-300 cm 
by middle of June

• Self pruning canopy

• Flowers in mid-July into August

• Seed set around October
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Reproduction
• Thought to only produce 

asexually in Nova Scotia 
(Larsen 2013)

• Spread by rhizomes and 
nodular stems (De Waal 
2001)

• While seeds are always 
produced in NS, none are 
viable (Larsen 2013)

12

Knotweed stem Knotweed ‘seed’   
(non-viable)  x 50 

magnification



Problematic characteristics

• Rapid growth early in the 
growing season
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See ya
later 
bud!
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South Maitland, NS May 8 2017

May 24 2017Around 175 cm

• South Maitland, around 660 m2 of
knotweed
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June 18 2017 
T. Jollimore

~300+ cm



Problematic characteristics

• Tall canopy limits light transmission to 
shorter native plants
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Problematic characteristics

• Rapid growth early in the growing 
season

• Tall canopy limits light transmission 
to shorter native plants

• High stem density
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This is not normal… for riparian zones: average stem density in plots is 30 – 40 stems



Its problematic characteristics lead to

• Environmental consequences: accelerated soil erosion, reduced 
native plant species, increased risk of flooding (and intensity), 
interference with infrastructure, displacement of some seabird 
species*, super-pollination

• Economic consequences: reduced value of real-estate, damage to 
building foundations, block access to water ways

• Human cost: stress, uncertainty of management plans + cost 
(expensive to deal with on large scale)
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Native plant 
displacement
• Knotweed’s 

dominant canopy 
causes native plants 
to struggle beneath 
it

• This leaves bare soil 
exposed…
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S. White (2017) knotweed along the Rights River in Antigonish, NS



Accelerated soil erosion + sediment loading

• Knotweed roots not 
good at holding soil 

• Plants such as grasses 
can block sediment, 
but knotweed is out 
competing

• Problematic near 
rivers
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• Elliot (2011) knotweed grew 
through building foundation

• 83% reduction in real estate 
value in the UK



Cost of large scale management

• London Olympics (2012) ~$123 Million (Oliver 2011)

• Large scale mechanical extractions, spot applications, membrane 
bags, tissue incineration

• Was successful, however some patches occasionally return

• One-time management not practical, it is an on-going activity 
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Where does it leave us

• Massive ecological disruption if left unchallenged

• Limited capability for individuals and organizations to control

• Uncertainty about what management strategies will work

• Biological control trials underway (Shaw et al., 2009); update from Dr. 
R. Bourchier (AAFC/AAC) – still determining needs for the psyllid 
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What needed to be done to go forward with 
management
• Determine if mechanical control is worth the effort

• Determine what herbicides are effective for control (glyphosate 
efficacy compared to others)

• Determine if any particular application method is more effective

• What time during the growing season is best to conduct management
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Experiment setup

• 1 x 1 m or 1 x 2 m plots were established, 2016 or 2017

• Two locations for each experiment

• Measured: density, height and diameter – when treatments were 
applied and in fall

• Most used ‘spot applications’ to apply herbicide (CO2 pressurized, 
with nozzle) spray until leaves are wet

• Treatments provide good control if they reduced density 
significantly (P < 0.05) when compared to the control (e.g. from 30 
to 5 – 0)
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Trade Name Active Ingredient
Application Rate

(g a.i. or a.e. L
water-1)

Surfactant Herbicide
Group

Control Do nothing - - -

Arsenal Powerline Imazapyr 12
- 2

Milestone Aminopyralid 2.4 or 4.8
- 4

Roundup 
Weathermax

Glyphosate 9
- 9

Truvist Aminocyclopyrachlor 
+ Chlorosulfuron

1 2.5 mL Activ8+ 
L water-1
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Is mechanical control alone sufficient to 
control Japanese knotweed?
• Experiment: Effect of repeated cutting

• Hypothesis: repeatedly cutting 
down knotweed will strain energy 
reserves and reduce stem density in 
the following growing season

• 1) control, 2) cut once, 3) cut twice

• Cutting at peak height, one month 
after
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Does combining mechanical and chemical 
methods improve control?
• Experiment: Main & interactive effects of cutting 

and herbicide application

• Hypothesis: application of cutting prior to 
herbicide application, will improve 
susceptibility to herbicide activity, thus 
causing density reductions in the following 
growing season

• 2x3 factorial, factors: cut (no, yes) and herb 
(none, gly, amn)
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Group 4 herbicide damage on Japanese 
knotweed
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No cut
No 

herbicide

Cut
No 

herbicide
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No cut 
Milestone

No cut
Roundup

Cut
Roundup



From this

• Cutting alone only reduces height and diameter 1 YAT, density is not 
always significantly reduced

• Glyphosate and aminopyralid significantly reduced stem density when 
spot applied to peak height growth or to regrowth, similar 
performance

• Cutting prior to herbicide treatment does not improve management 
outcomes but… may make it possible with large contiguous stands
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Does herbicide application method affect 
herbicide efficacy on Japanese knotweed?
• Experiment: Comparison of spot sprays and 

injections of herbicides

• Hypothesis: spot sprays will cause more 
significant reductions in knotweed stem 
density due to the greater quantity of 
active ingredient applied

• Nested ANOVA design, five treatments: 
untreated control, factors: herbicide (none, 
gly, amn) and method (spot, inject)
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Glyphosate damage on Japanese knotweed
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We learned

• Spot applications and injections of herbicides both reduce knotweed 
stem density 1 YAT.  However, injections seem to take a ‘little longer’ 
than the spot spray.

• Use injections situationally where required, as significantly more work 
is involved to perform treatments
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5) Does seasonal timing of herbicide application 
impact its ability to control knotweed?
• Experiment: Effect of seasonal herbicide application 

timing

• Hypothesis: fall herbicide application will 
have the greatest reduction in knotweed 
shoot density in the following growing 
season, as literature indicates 
carbohydrate translocation occurs heavily 
in the fall (Price et al 2002)

• Two timings: peak height and fall

• Control, imazapyr, aminopyralid, 
glyphosate or aminocyclopyrachlor

46

Japanese knotweed frost damage in the fall



PEAK HEIGHT
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South Maitland Antigonish
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50Control Imazapyr Glyphosate



FALL
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54GlyphosateAminopyralid



Why does the fall timing change herbicide 
effectiveness?
• Some physiological processes might be more impacted by herbicide 

application and translocation at this time (bud formation, winter 
prep)

• Price et al. (2002) indicated that ~90% of fixed carbon in knotweed 
rhizomes is moved around this time.  Worked out using radiotracer 
carbon (marked molecules)

• Later in the growing season plants focus on bulking up carb reserves 
in rhizomes
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Emergence
Carbs from roots to vegetation

Flowering
Carbs from roots to 
vegetation (nectar 

production) 

Peak Height
Carbs go back to roots

Flower bud formation
Carbs from roots to vegetation

Seed set and senescence
Carbs go down to roots to 

prepare for winter



What did I learn?

• Mechanical methods alone not adequate to control knotweed

• Cutting prior to herbicide application does not improve control 
achieved (does make application a little easier)

• Application methods are equivalent in control provided, but vary in 
difficulty

• Peak height and fall herbicide application are both valid control  
windows
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Near 
Glyphosate 

Plots

Near Imazapyr 
plots

Glyphosate 
Plots 2 YAT



Herbicide options

• Imazapyr works very well (at peak height and fall) however, 
environmentally risky (uptake from roots and soil) – might be more 
useful near home foundations, or in aquatic scenarios (needs 
registration in Canada)

• Glyphosate is available to consumers in Nova Scotia domestically 
(anyone can buy it), similar in USA

• Aminopyralid will be useful where some selectivity is required doesn’t 
hurt grasses, could use to help restore an area with them
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Cut – Spray 
RegrowthCut – Spray 

Regrowth
Cut – Spray 
Regrowth

Cut – Spray 
Regrowth

Spray in 
FallSpray in 

Fall
Spray in 

Fall
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This CANNOT become the new normal

It also doesn’t have to be…



63

SEPTEMBER 2018 SPRING 2019

Target Acquired



64

Case Studies
• 15 between: NS, NB, & 

Mass.

• Using domestically 
available glyphosate in 
1st year

• Some injections where 
needed

• Results in Spring 2020 



While I’m in the neighborhood

• If you’ve got a knotweed in the area you would like checked out 
please get in touch!  

• Would be thrilled to do some case studies in USA

• Between: Detroit, St. Josephs and Kalamazoo
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For more information

• tyler.jollimore.knotweed@gmail.com

• Facebook: Japanese Knotweed 
Research, Nova Scotia

• Knotweed et al. - Weed Management 
by Tyler Jollimore

• Cell: 1-902-880-8207, call or text!  
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