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Presenter
Presentation Notes
Thank you for inviting me to come speak at the OIPC conference today. My name is Sarah Marshall and I’m a Conservation Technician at rare Charitable Research Reserve. I am going to be talking about the Phragmites research that I have been conducting on our property in 2019.
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Presentation Notes
rare Charitable Research Reserve is
Urban land trust in Waterloo Region/Wellington County
Our core property is located in the west end of Cambridge, surrounding Blair Road.
We protect almost 1,000 acres of sensitive lands in this area, and straddle the Grand River right at its confluence with the Speed River coming from Guelph.
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Here’s a slightly more detailed map of our property, including some of our local place-names for parts of the property. I’m going to point out two.
Preston and Blair Flats form the confluence of the Grand and Speed rivers. They are a critical flood regulation area of the Grand River and one of rare’s most important ecological features
Springbank is the location of our community gardens, indigenous gardens, and food bank gardens, as well as naturalized meadows planted with pollinator species.
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Here in the conservation department, we do a lot of invasive species management at rare. We value an integrated pest management approach, and do our best to use invasive species management as a research opportunity, which is where this project began



The Region of Waterloo Community
Environmental Fund (ROWCEF) Grant

Established in 2011

Financial support to community
environmental stewardship projects
“Protect, promote, and enhance our
natural environment”

Stewardship stream = Research
related to environmental stewardship

Region of Waterloo
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The Region of Waterloo Community Environmental Fund (or ROWCEF) was established in 2011 to provide financial support to projects that enhance and restore the natural environment. We received this grant in 2019 to conduct research on Phragmites control on our property, where its been creeping into our Blair Flats floodplain and Springbank Farm. 
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To design an experiment, we chose to compare four different Phragmites control methods

Spading has been our default control method on the property so far; It has had an effect, but it’s incredibly time consuming and requires a lot of volunteer labour for large scale results

We had tried infrared (essentially mowing down Phragmites and then applying a heating element to the ground) once on a patch in 2018, so this would be the second year of treatment. 

Goat grazing and herbicide application had not been tried on the property before

https://bestgrill.reviews/best-infrared-grills/
https://www.buzzfeed.com/tag/goats
Canadian Tire
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The first phase of our project was detailed mapping of all Phragmites patches on the property. We recorded information such as patch area, distance from streams and wetlands, etc. and divided them into three distinct populations. Each patch received a unique name (e.g. “BFPHRAG1) for communication purposes



Patch ID# Area Distance from 2019 Patch ID# Distance from 2019

(m?) Stream/PSW (m) Treatment Stream/PSW (m) Treatment
2019 _BFPHRAG1 2,654 144 2019 SBPHRAG1 128 319
2019_BFPHRAG2 456 129 2019_SBPHRAG2 577 306 Grazing
2019 _BFPHRAG3 5,011 131 2019_SBPHRAG3 600 235 Herbicide
2019_BFPHRAG4 1,930 50 Infrared 2019 SBPHRAG4 136 205 Herbicide
2019_BFPHRAG5 379 0 2019_SBPHRAG5 318 0 Spading
2019_BFPHRAG6 526 0 Spading 2019 SBPHRAG6 860 0
2019 _BFPHRAG7 644 0 2019_SBPHRAG7 3,918 7 Control
2019_BFPHRAGS8 54 0 TOTAL PHRAGMITES MAPPED AT SPRINGBANK FARM = 6,537 m?
2019 _BFPHRAGY 387 0 Spading

TOTAL PHRAGMITES MAPPED IN BLAIR FLATS = 12,041 m?

* Experimental plots (bolded) were chosen
based on:

Patch ID# Area Distance from 2019 . L. .
(m?)  Stream/PSW (m)  Treatment e High priority removal sites
2019 ECPHRAGL 95 22 * Ease of access for equipment/goats
2019_ECPHRAG2 24 86 e Distance from Provincially Significant
2019_ECPHRAG3 406 62 Wetlands (in the case of herbicide)
2019_ECPHRAG4 74 38 e Total of 19,177m?2 of Phragmites mapped

TOTAL PHRAGMITES MAPPED EAST OF CRUICKSTON CREEK = 599 m? on the property!!
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In total, we mapped over 19,000 square meters of Phragmites on the rare property. 

Of the 20 total Phragmites patches, we chose 5 for use in this project, one designated as a control, and the other four for each experimental treatment. 
The bolded plots you see here were chosen based on level of priority, ease of access for equipment/goats, and distance from PSWs (for pesticides)



I'a

Within each of the five chosen patches,
created three plots of 3m x 3m. Information
collected included:

UTM coordinates

Habitat type

Qualitative “Abundance” (scattered vs.
dense)

Growth Stage

Stand Density (stem/m?)

Vegetation growing within the plot
Vegetation surrounding the plot
Wildlife observations during survey
Photographs
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In all five chosen patches, three plots of 3m x 3m were created. Information collected in these plots included
UTM coordinates
Habitat type
Growth Stage
Stand Density (stem/m2)
This baseline data will be used in summer 2020 when we return to determine the effects of treatment.



For more spading information please contact:
Professor Lynn Short, Humber College, lynn.short@humber.ca
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And of course the next phase was treatment! 
Spading was originally taught to our staff by Lynn Short from Humber College, and we also used these handy spading postcards created by the OPWG to train new staff and volunteers on spading protocols! 
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Spading took place on August 1st, aided by the crew of Leon’s Furniture! 
It took 11 of us all day to get through the three experimental plots
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For grazing, we first we needed to find someone to rent us goats. After a lot of research, we found Sarah Mills, of Growing Hope Farm in Cambridge
She was willing to rent us ten goats after we’d purchased an appropriate enclosure for them; Because of goats’ ability to escape many enclosures and her worries of wildlife on the property, she suggested the Cackellac 1312.  
The Cackellac is a fully enclosed, covered fencing structure with modular wheels on all four corners. The structure can be cranked up onto the wheels and then moved to a new patch of Phragmites once the previous one is sufficiently grazed. 
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We hosted the goats in our Springbank Farm Phragmites patch for a period of ten days, during which they happily grazed 1,040 square metres of Phragmites.   
Human labour included checking on the goats once per day, topping up their water basin, feeding them extra pellets daily, and moving the goat enclosure every other day, which required about 5 people.
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For infrared, a large swath of the grass needed to be mowed around the treatment area as well, due to fire hazards around the heating equipment. 
The infrared treatment itself took approximately 2 hours on September 30th, conducted by an operator and two employees supervising. 
First any leftover vegetation was cleared to the soil by the Bobcat machine 
Next the 300,000 BTU element was applied to the ground in an attempt to cook the rhizome system. For reference, a home stove element, on max, averages 7,000BTU
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The final treatment conducted was glyphosate spraying, followed up with a mowing treatment.
Spraying took place on October 8th and Sprayed Phragmites got mowed down October 21st 
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The fourth and final phase of the project is ongoing – Site Monitoring. It is difficult at this point to report conclusive findings, but I’m going to go briefly through monitoring results so far, and discuss what we’ve learned. 
As you can see, 8 weeks after spading treatment new Phragmites stems were emerging; Regrowth from other species was also present, though both were quite thin
Possible that regrowth was repressed by the dead stems littering the ground. 


; W I | VIR |
Diverse vegetation and
Phragmites growing 10
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This was the only treatment in which the removed stems were consumed, leaving no dead stems or piles behind. This may explain the greenery in the picture above. Phragmites was observed returning to the site, but we were surprised at the density of non-Phragmites vegetation coming back as well. 
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Infrared was certainly effective at killing the above ground vegetation
The soil was still completely bare 5 weeks after treatment (end of October), though with the lateness in season it’s not totally surprising
As this is the second year of testing, we do have some results between 2018/2019



Received
Infrared in 2018

No Treatment
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As you can see, we do have some indication of infrared’s effectiveness between 2018’s treatment and our 2019 pre-treatment surveys. The height of the grass is less in the treated half of the patch, and when investigated, we found that the treated side also had more non-Phragmites plants within the stand. 


Only dead stems 5 weeks after
spraying (3 weeks after mow)
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Similar to the infrared treatment it is difficult for us to evaluate regrowth so late in the season; Five weeks after spraying (Three weeks after mowing) there was still only dead stems



What we know so far... SUMMARY

Ease of Acquisition
Site Accessibility
Aquatic Accessibility
Affordability
Organic
Damage to Rhizomes

Dead Stems Consumed

Approx. Labour Requirement

Non-target vegetation
destruction

Soil Disturbance

Regrowth of native plants

*Grazing is affordable once the fencing structure has been purchased

Spading

LK

1.63 person-
hours/m?

Medium

Medium

Medium

Grazing

Ve
v

v

0.41 person-
hours/m?

High
Low

High

**Theoretically

Infrared

v
V**

0.43 person-
hours/m?

Very High
Very High

Some***

Herbicide

v
v
v

0.22 person-
hours/m?

Medium
Low

None yet

***Based on results from 2018 treatment
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With the information we were able to collect this early in the monitoring phase, we did our best to create a table of known data gathered so far, 
Spading was the easiest control method to acquire and access both terrestrial and aquatic sites with, though with the exception of aquatic areas, the backpack sprayer was fairly easy to get to sites with as well.
Grazing was only possible where we were able to roll the goat enclosure to and Infrared required site accessibility from the road, which worked for a few patches, but certainly not all of them
Spading was also the most affordable treatment, as we already had the spades and volunteers were free.
Though the rolling goat enclosure was expensive (~$3000), once the investment was made the goat grazing services were quite affordable.
Infrared was around $2000, so a little more expensive
Herbicides are expensive per jug, but because we needed very little and the dilution factor is quite high, it’s ultimately very cheap per square metre treated. 
Of course, all treatments are organic except for the herbicide; 
Damage to rhizomes is a key factor to Phragmites control, as simply mowing them above ground has been shown to have little effect or even stimulate growth. 
Spading and Herbicide have already been shown to be effective in this way
Grazing by goats only damages the above ground vegetation, meaning repeated treatments or alternating treatments may be necessary
Theoretically the infrared baking of the ground should damage the rhizomes as well. 
The only treatment that consumed the dead stems themselves was the goat grazing. 
So as you can see, the majority of the checkmarks here are on spading; It’s easy to acquire, cheap, etc. HOWEVER, the key negative for spading is the labour requirement, at more than 3x higher number of person-hours required than any of the other treatments. 
Our last three rows focus more on the effect of the actual treatment so far 
Spading in theory should have low vegetation and soil disturbance, but realistically when using volunteers one cannot expect an expert level of precision and accuracy. As volunteers become more skilled, this disturbance goes down. Regrowth of native plants started after 8 weeks, but was quite thin compared to the Phragmites
Grazing had a high level of vegetation destruction, as the goats ate everything other than teasel within the plots. However, the soil disturbance was very low (perhaps even positive effect), and after 10 weeks a thick layer of non-Phragmites vegetation had grown back. 
Infrared treatment had the highest vegetation and soil destruction by far. The treated site was reduced to bare, baked soil, and after 5 weeks no regrowth was seen on the site, though this may be due to the late season
However, It should be added that we did observe a higher density of native vegetation vs phragmites this year after the 2018 treatment
Herbicide treatment likely involves some vegetation destruction due to unavoidable glyphosate drift, but soil disturbance was quite low. No regrowth was seen between the October treatment and the end of the field season, but again this may be due to the late season of the treatment. 
Overall, it’s safe to say that choosing an appropriate Phragmites control method is complicated; It is deeply dependent on the site, money, labour, and time available. 



What’s Next? Moving into 2020...

* Evaluate Phragmites stem density to
determine overall success next season

e Evaluate changing diversity of non-
target species in plots over multiple
years post-treatment

* Repeat testing over multiple years?
Depends on funding

e Updating our Invasive Species
Management Plan for 2020-2025!
Much to consider!

* New prioritization system (based
largely on CVC’s work)

e Realistic goals

* Native Species Planting

e Integrated Pest Management
Approach taking opportunities for
research when possible
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Moving forward into 2020, we are looking forward to seeing what results we collect next year when things begin growing again. We will evaluate change in stem density and diversity of non-Phragmites vegetation. 
Hopefully we will have sufficient funding to continue the experimental treatments this year as well; 
My other major invasive plant project as we move forward is the updating of our Invasive Species Management Plan for 2020-2025. 
If anyone is interested in talking more about this plan later I’m happy to discuss 
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Big thank you to the many organizations who helped with this project, and thank you for having me! 
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