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Invasive plants are common on Wisconsin rights-of-way
(ROW) and nearby habitats. Despite the desire to control
these unwanted pests, challenges often prevent ROW
managers from controlling common invasive plants. As a
result, populations proliferate throughout Wisconsin
impacting the environment, economy, and human health.

This document provides background on research discussed
in the factsheet, “2019 ROW Workshop: Reducing mowing
frequency and demonstrating effective control of common
invasive plants”. Research was conducted in Wisconsin by
UW — Extension in collaboration with 4-Control in Brown,
Chippewa, Kenosha, Portage, and Sauk Counties, focusing
on management methods for wild parsnip (Pastinaca
sativa), wild chervil (Anthriscus sylvestris), and teasel
(Dipsacus sp.).

Boomless sprayer applying herbicide to d ROW

Two types of experiments were carried out at each research site: small-scale and large-scale experiments. Each
experiment incorporated herbicides (imazapic + metsulfuron) known to suppress grass height and control the target
species. Small-scale experiments included a wider variety of treatments than the large-scale experiments, demonstrating
both herbicide-based and mechanical management techniques. These treatments span a range of price points and levels
of efficacy, intended to help inform selection of a management regime.

Table 1: Species of interest and herbicide application dates by county

Target Species Small-Scale Application Date Large-Scale Application Date
Brown Teasel May 29", 2019 May 10%", 2019
Chippewa Wild chervil May 30%", 2019 May 23", 2019
Kenosha Teasel May 23, 2019 May 10%, 2019
Portage Wild parsnip May 28", 2019 May 21, 2019
Sauk Wild parsnip May 14%", 2019 May 10%, 2019

Table 2: Differences between experiment types

Large-Scale Experiments Small-Scale Experiments

Plot Size 6,000+ square foot plots 150 — 250 square foot plots (10’ x 15’ - 25’)

No. of Treatments 4 treatments 10 — 15 treatments

No. of Replications Not replicated 3 replications

Types of Treatment Chemical applications Chemical & mechanical applications

Application Boomless truck-mounted sprayer OR Chemical: 10-foot Boom with eight flat tip XR Teelet

Equipment single-nozzle spot sprayer 11002 VS nozzles OR single-nozzle spot sprayer
Mechanical: Rotary mower with 6” deck height
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Visit the UW-Extension Learning Store online and search “wild parsnip”, “wild chervil”, or “tease
contain information on plant identification and control methods not covered by this report.
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https://learningstore.extension.wisc.edu/
https://cdn.shopify.com/s/files/1/0145/8808/4272/files/A3924-15.pdf
https://docs.google.com/viewer?url=http%3A%2F%2Flearningstore.uwex.edu%2FAssets%2Fpdfs%2FA3924-23.pdf
https://docs.google.com/viewer?url=http%3A%2F%2Flearningstore.uwex.edu%2FAssets%2Fpdfs%2FA3924-14.pdf
https://extension.wisc.edu/
http://4-control.com/
https://uwmadison.box.com/s/fcjb2qbxti46kk3jungkp0wuk36cbg8l
https://uwmadison.box.com/s/t4st8x5qt2sfc3ukbfm8ojbrjrs0vf3w
https://uwmadison.box.com/s/riotmctoys1f5m7m386czkpjud7fuv1o
https://uwmadison.box.com/s/54zgpaf0s5vucnr3quursk190b24jr32
https://uwmadison.box.com/s/70teaf2meu7181ult1oiiyg6h07gmna6
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Table 3: Weather data at time of small-scale application by county

Application Date

May 29, 2019

May 30%", 2019

May 23", 2019

May 28, 2019

May 14%, 2019

Weather Station KWIREEDS7 KWIBLOOM4 KWIBRIST7 KWIIOLA4 KWIMERRI1
Temperature 66°F 78°F 66°F 56°F 69°F

Wind Speed and Direction | 1mph W Omph 15mph W 2mph ENE 2mph SE
Relative Humidity 61% 38% 58% 86% 49%

Cloud Cover - - - 100% -

Previous Rain Event May 27,2019 | None May 23 at 2am | May 27™, 2019 | None

Within 48 Hours —1.12 inches —0.52 inches —1.44 inches

When > 0.25 inches of June 1%, 2019 — | June 1%, 2019 — | May 24", 2019 - | June 1%, 2019 — | May 16%", 2019
precipitation occurred 0.28 inches 0.46 inches 0.65 inches 0.33 inches —0.41 inches

after treatment

Table 4: Small-scale treatments (not all treatments applied at every research site)

Treatment

Chemical Name(s)

Application
Equipment

Rate/Timing

Opensight aminopyralid + Boom Sprayer 2 ounces/acre (0z/A) SS
Methylated Seed Qil (MSO) metsulfuron 1% volume/volume (v/v)
2 TerraVue aminopyralid + Boom Sprayer 2.85 oz/A SS
MSO florpyrauxifen 1% v/v
3 Milestone aminopyralid Boom Sprayer 7 fluid ounces/acre (fl oz/A) SS
Non-lonic Surfactant (NIS) 0.25% v/v
4 Escort metsulfuron Boom Sprayer 0.5 oz/A S
NIS 0.25% v/v
5 Method aminocyclopyrachlor | Boom Sprayer 8 fl oz/A SSS
MSO 1% v/v
6 2,4-D 2,4-D Boom Sprayer 16 fl oz/A S
Dicamba dicamba 8 fl oz/A
7 Esplanade indaziflam Boom Sprayer 3 0z/A SSSS
8 Glyphosate glyphosate Spot Sprayer | 1 pound active ingredient/acre (Ib AE/A) S
NIS 0.25% v/v
9 2,4-D 2,4-D Spot Sprayer 0.5% v/v S
Dicamba dicamba 0.5% v/v
10 Mow Early - Rotary Mower When plants bolting SSSSS
11 Mow On-Time - Rotary Mower When primary flowers/umbels fully S
emerged
12 | Mow 2 Times Incorrectly - Rotary Mower When plants bolting SSSSS
13 | Mow 3 Times Incorrectly - Rotary Mower When plants bolting $$SSS
14 | Hand (volunteer) Removal - Sharpened When primary flowers/umbels fully S
Shovel emerged
15 | Untreated Control (UTC) - - - -



https://www.wunderground.com/dashboard/pws/KWIREEDS7/graph/2019-05-22/2019-05-22/daily
https://www.wunderground.com/history/daily/us/wi/bloomer/KWIBLOOM4/date/2019-12-22
https://www.wunderground.com/dashboard/pws/KWIBRIST7/graph/2019-05-10/2019-05-10/daily
https://www.wunderground.com/dashboard/pws/KWIIOLA4
https://www.wunderground.com/dashboard/pws/KWIMERRI1

Extension
UNIVERSITY OF WISCONSIN-MADISON

Small-Scale Experiment Results:

Wild Parsnip (Pastinaca sativa) — Portage & Sauk Counties

Small-Scale Treatments Application Summer Fall Fall Flowering Fall Rosettes (#)
. (rate) Equipment Control (%) Control (%) Plants (#)
1 Opensight (2 0z/A) Boom Sprayer 100a 100a Oe of
MSO (1% v/v)
2 TerraVue (2.85 0z/A) Boom Sprayer 97a 92a Oe 2f
MSO (1% v/v)
3 Milestone (7 fl oz/A) Boom Sprayer 21c 40b 7abc 2ef
NIS (0.25% v/v)
4 Escort (0.5 oz/A) Boom Sprayer 100a 100a Oe of
NIS (0.25% v/v)
5 Method (8 oz/A) Boom Sprayer 96a 92a Oe 2f
MSO (1% v/v)
6 2,4-D (16 oz/A) Boom Sprayer 36¢ 42b 5abcd 10de
Dicamba (8 oz/A)
7 Esplanade (3 o0z/A) Boom Sprayer 22c 10de 11a 22bcd
8 Glyphosate (1 |b AE/A) Spot Sprayer 81lab 12cde 2de 24bc
NIS (0.25% v/v)
9 2,4-D (0.5% v/v) Spot Sprayer 76ab 28bcd 2cde 13cd
Dicamba (0.5% v/v)
10 Mow Early Rotary Mower 58.5b 16cde 4bcd 48ab
11 Mow On-Time Rotary Mower od 16bcde 1lde 37abc
12 Mow 2 Times Incorrectly Rotary Mower od Oe 2de 54a
13 Mow 3 Times Incorrectly Rotary Mower od 12cde 1lde 52a
14 Hand-Removal Sharpened 60b 41bc 1de 29bcd
Shovel
15 UTC - od Oe 8ab 12cd

Means followed by same letter do not significantly differ (P=.05, Fisher’s LSD).

Data analysis:

Optimal wild parsnip control (>90% in summer and fall) was provided by Opensight , Escort, and Method, with all four
treatments eliminating wild parsnip seed production and nearly eliminating first year rosettes (0 -2 rosettes per plot) in
the fall of the application year. Mowing and hand-removal stimulated germination of wild parsnip, increasing number of
wild parsnip rosettes, while hand removal, on-time mowing, and multiple mowings greatly reduced flower production.
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Teasel (Dipsacus sp.) — Kenosha County*

Trt. Small-Scale Application Summer Fall Fall Flowering Fall Viable Seeds per
No. Treatments (rate) Equipment Control (%) Control (%) Plants (#) Rosettes (#) Plot (#)
1| Opensight (2 0z/A) Boom Sprayer 100a 90a 0.4b 5.0cd -
MSO (1% v/v)
2 | TerraVue (2.85 0z/A) | Boom Sprayer 993 933 0.3b 3.3cd -
MSO (1% v/v)
4 Escort (0.5 oz/A) Boom Sprayer 93ab 99a 0.0b 0.7d -
NIS (0.25% v/v)
5 Method (8 oz/A) Boom Sprayer 90ab 93a 0.0b 3.3cd -
MSO (1% v/v)
7 | Esplanade (3 0z/A) Boom Sprayer 32c 13c 12.1a 21.0ab -
9 2,4-D (0.5% v/v) Spot Sprayer 96ab 80a 0.3b 8.3bcd -
Dicamba (0.5% v/v)
10 Mow Early Rotary Mower 77b 35bc 7.0a 19.3ab 1790a
11 Mow On-Time Rotary Mower - 19bc 9.7a 25.0a 0b
14 Hand-Removal Sharpened 48c 50b 1.5ab 17.0abc -
Shovel
15 uUTC - 0od Oc 13.2a 23.3a 16,200a
... staisties
Least Standard Deviation (LSD) P=.05 7.08-26.51 26.28 3.03-10.04 10.07 27.61-15,201.08
Standard Deviation 8.92t 15.32 0.31t 5.87 0.53t
Coefficient of Variation (CV) 14.83t 26.72 62.68t 46.45 20.72t
Treatment Prob(F) 0.0001 0.0001 0.0001 0.0001 0.0018

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls).
Seed viability assessed using 1% w/v tetrazolium solution using Tetrazolium Testing Handbook guidelines

Data analysis:

Optimal teasel control was provided by Opensight, TerraVue, Escort, and Method, with all four treatments practically
eliminating teasel flowering plants (<1 per plot), and Escort nearly eliminating teasel rosettes (<1 per plot). Spot
treatments of 2,4-D + Dicamba also provided good teasel control (80% in fall) and near-elimination of teasel flowering
plants, but did not successfully reduce rosette numbers compared to the control. Hand-removal provided good
reductions in teasel flowering plants (<2 per plot), whereas mowing treatments did not.

Teasel seeds were harvested and analyzed for viability in the mow early, mow on-time, and untreated control
treatments. Analysis revealed that mowing teasel at the proper timing completely eliminated production of viable teasel
seed (0 per plot), whereas mowing early and not mowing at all both result in hundreds to thousands of viable seeds
being produced in a 200 square foot infestation of teasel.

*Brown County data excluded from analysis due to errors in mowing plots
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Wild Chervil (Anthriscus sylvestris) — Chippewa County

Small-Scale Treatments Application Summer Fall Control
(rate) Equipment Control (%) (%)
1 Opensight (2 0z/A) Boom Sprayer 86ab 78ab
MSO (1% v/v)
2 TerraVue (2.85 o0z/A) Boom Sprayer 100a 96a
MSO (1% v/v)
3 Milestone (7 fl 0z/A) Boom Sprayer 66ab 66ab
NIS (0.25% v/v)
4 Escort (0.5 oz/A) Boom Sprayer 96a 90a
NIS (0.25% v/v)
5 Method (8 oz/A) Boom Sprayer 100a 96a
MSO (1% v/v)
6 2,4-D (16 oz/A) Boom Sprayer 25ab 56ab
Dicamba (8 oz/A)
7 Esplanade (3 oz/A) Boom Sprayer 36ab 42ab
8 Glyphosate (1 |b AE/A) Spot Sprayer 46ab 46ab
NIS (0.25% v/v)
9 2,4-D (0.5% v/v) Spot Sprayer 33ab 33ab
Dicamba (0.5% v/v)
10 Mow Early Rotary Mower 65ab 56ab
11 Mow On-Time Rotary Mower 8ab 3b
12 Mow 2 Times Incorrectly Rotary Mower 30ab 20ab
13 Mow 3 Times Incorrectly Rotary Mower 0b 0b
14 Hand-Removal Sharpened Shovel 62ab 66ab
15 UTC - 0b 0b
... osatisic |
LSD P=.05 53.00 48.09
Standard Deviation 31.64 28.76
cv 61.73 57.26
Treatment Prob(F) 0.0020 0.0007

Means followed by same letter do not significantly differ (P=.05, Student-Newman-Keuls).

Data analysis:

Optimal wild chervil control was provided by TerraVue, Escort, and Method (=90% control in summer and fall), but none
of these treatments eliminated wild chervil populations in the fall.
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Large-Scale Experiment Results:

Plateau + Escort: Impacts on Grass Height, Plant Control

Smooth Brome Heights - Quackgrass Height -
Brown, Kenosha, and Sauk Counties Portage County
M Plateau + Escort + Opensight M Plateau + Escort + Opensight
. B Other Herbicide Treatments B Other Herbicide Treatments
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1 Month after 2 Months after 3 Months after 1 Month after 2 Months after 3 Months after
Application Application Application Application Application Application

Application Large-Scale Treatments (rate) Summer Wild Parsnip + Teasel +
Equipment Wild Chervil Control (%)
1 Truck-mounted Opensight (2 0z/A) 99 $SS
boomless sprayer Plateau (4 oz/A)
Escort (0.75 oz/A)
MSO
2 Truck-mounted TerraVue (2.85 oz/A) 100 SS
boomless sprayer MSO
3 Spot Sprayer 2,4-D (0.5% v/v) 70 S
Dicamba (0.5% v/v)
4 Truck-mounted Opensight (2 0z/A) 100 SS
boomless sprayer MSO

Data analysis: grass height reductions are species dependent

Smooth brome (Bromus inermis) populations showed an average height reduction of 38% at three months after
treatment when Plateau + Escort were applied in a tank mix with Opensight, whereas a quackgrass (Elymus repens)
population in Portage County only showed a height reduction of 7% at three months after the same application.

Additionally, the Opensight + Plateau + Escort treatment provided good control of all target invasive species at 1-2
months after application, while simultaneously suppressing smooth brome heights for at least 3 months. This treatment
therefore may eliminate the need for one or more seasonal ROW mowings while simultaneously providing good control
of target invasive species.



