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Figure 1: Workshop Attendees inspect large-scale

o Figure 2: Large-scale application on July 17" (68 DAT)
applications

with no new teasel plants in treated areas

Objective:

Demonstrate techniques for effective control of teasel (Dipsacus spp.) in Kenosha County
rights-of-way (ROW).

Summary:

Optimal teasel control was provided at 120 Days After Treatment (DAT) by Opensight
(aminopyralid + metsulfuron), TerraVue (aminopyralid + florpyrauxifen), Escort (metsulfuron),
and Method (aminocyclopyrachlor), with all four treatments nearly eliminating teasel seed
production. Spot treatments of 2,4-D + Dicamba also provided good teasel control and near-
elimination of teasel seed production, but did not reduce rosette numbers. Hand-removal
provided good reductions in teasel flowering plant numbers, whereas mowing treatments did
not. However, seed viability analysis revealed that the on-time mowing treatment resulted in
the production of zero viable teasel seeds, whereas the early mowing timing treatment
produced nearly 2,000 viable seeds per 150 square feet (1/8t" the amount of untreated areas).
Therefore, results suggest on-time mowing will prevent teasel reproduction and can eliminate
populations if repeated until the seed bank is eliminated and no viable seed is introduced.

Results highlight effective options for teasel control and elimination of seed production. Data
will continue to be collected in 2020 to determine suppression the year following treatment.
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Small-Scale Experiment Results:

Research Plot Information:

Plot Dimensions: 10 feet by 15 feet
Design: Randomized Complete Block, 3 blocks

Soil Type: 100% Varna silt loam, 2 to 6 percent slopes

Herbicide & Mechanical Treatments:

Trt Small-Scale Treatments Application Rate/Timing
No. Equipment
1 Opensight Boom Sprayer 2 ounces per acre (0z/A) SS
Methylated Seed Oil (MSO) 1% volume by volume (v/v)
2 TerraVue Boom Sprayer 2.85 oz/A SS
MSO 1% v/v
4 Escort Boom Sprayer 0.5 oz/A S
Non-lonic Surfactant (NIS) 0.25% v/v
5 Method Boom Sprayer 8 0z/A SSS
MSO 1% v/v
7 Esplanade Boom Sprayer 3 0z/A SSSS
9 2,4-D Spot Sprayer 0.5% v/v S
Dicamba 0.5% v/v
10 Mow Early Rotary Mower When plants bolting S$SSS
11 Mow On-Time Rotary Mower When flowering SSSSS
14 Hand-Removal Sharpened When flowering S
Shovel
15 Untreated Control (UTC) - - -

1 Key to treatment costs

Code Cost per Acre

S $1-510
S $11-$20
$SS  [$21-530

$55S | $31-540
$555S | $41+
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Application Equipment

Boom Sprayer 10-foot boom, 8 Teelet XR 11002VS nozzles on 15-inch spacing
calibrated to deliver 20 gallons per acre

Single Teelet XR 11001 brass nozzle

DR Brush mower with 6-inch deck height

Parsnip Predator modified shovel

Spot Sprayer
Rotary Mower
Sharpened Shovel

Treatment Application Phenology & Weather Data:

Weather Station KWIBRIST?7

Application Date May 23,2019 | June 20%", 2019 | July 10%™, 2019
Application Type Herbicide Mow Early Mow On-Time
Teasel Phenology Rosettes to Bolting Primary
bolting flowers fully
emerged
Temperature 66°F 64°F 76°F
Wind Speed and 15mph W Omph 1mph
Direction
Relative Humidity 58% 75% 80%
Previous Rain Event | May 23 at June 20%, 2019 | July 7th, 2019 -
Within 48 Hours 2am —0.52 —0.12 inches 0.37 inches
inches
When > 0.25 inches | May 24™, 0.65 | June 24%™, 2019 | July 16%", 2019
of precipitation inches —1.13 inches —0.30 inches
occurred after
treatment
Index of Ratings and Results
A4 DAT Rating = JUIY 16™, 2009.........cuiiieiiieicecieeeeeee ettt ettt sttt ettt e st e e er et ere s 4
120 DAT Rating — September 20"‘, P A 0 i K N 5

146 DAT Rating — OCtober 16™, 2019............ccooviuiiiieieeiieteeeeteeeetee ettt ss et et tessesessessesenesaeas e 6


https://www.wunderground.com/dashboard/pws/KWIBRIST7/graph/2019-05-10/2019-05-10/daily
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Results:

44 DAT Rating — July 16", 2019
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Trt = Small-Scale Treatments Application Rate/Timing Teasel Control
No. Equipment (%)
1 Opensight Boom 2 oz/A 100a
MSO Sprayer 1% v/v
2 TerraVue Boom 2.85 oz/A 99a
MSO Sprayer 1% v/v
4 Escort Boom 0.5 oz/A 93ab
NIS Sprayer 0.25% v/v
5 Method Boom 8 oz/A 90ab
MSO Sprayer 1% v/v
7 Esplanade Boom 3 0z/A 32c
Sprayer
9 2,4-D Spot Sprayer 0.5% v/v 96ab
Dicamba 0.5% v/v
10 Mow Early Rotary When plants bolting 77b
Mower
11 Mow On-Time Rotary When flowers emerged -
Mower
14 Hand-Removal Sharpened When flowers emerged 48c
Shovel
15 UTC - - 0d

Least Standard Deviation (LSD) P=.05 26.51
Standard Deviation 8.92t
Coefficient of Variation (CV) 14.83t
Treatment Prob(F) 0.0001

Means followed by same letter or symbol do not significantly differ (P=.05, Student-Newman-
Keuls).
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120 DAT Rating — September 20t, 2019
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Trt.  Small-Scale Application Rate/Timing Teasel Teasel Teasel
No. Treatments Equipment Control (%) Flowering Rosettes
ET (#/150 ft2)
(#/150 ft?)
1 Opensight Boom 2 oz/A 90a 0.4b 5.0cd
MSO Sprayer 1% v/v
2 TerraVue Boom 2.85 oz/A 93a 0.3b 3.3cd
MSO Sprayer 1% v/v
4 Escort Boom 0.5 oz/A 99a 0.0b 0.7d
NIS Sprayer 0.25% v/v
5 Method Boom 8 0z/A 93a 0.0b 3.3cd
MSO Sprayer 1% v/v
7 Esplanade Boom 3 0z/A 13c 12.1a 21.0ab
Sprayer
9 2,4-D Spot Sprayer 0.5% v/v 80a 0.3b 8.3bcd
Dicamba 0.5% v/v
10 Mow Early Rotary When plants bolting 35bc 7.0a 19.3ab
Mower
11 | Mow On-Time Rotary When flowers emerged 19bc 9.7a 25.0a
Mower
14 Hand- Sharpened When flowers emerged 50b 1.5ab 17.0abc
Removal Shovel
15 uTC - - Oc 13.2a 23.3a
LSD P=.05 26.28 3.03-10.04 10.07
Standard Deviation 15.32 0.31t 5.87
cv 26.72 62.68t 46.45
Treatment Prob(F) 0.0001 0.0001 0.0001

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

Keuls).
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146 DAT Rating — October 16, 2019

Three seedheads were harvested on October 16" from all experimental plots for treatments 10 (Mow
Early), 11 (Mow On-Time), and 15 (Untreated Control). Seeds were dissected and subjected to a viability

analysis using a 1% w/v Tetrazolium solution.

Trt  Small-Scale Treatments Application Rate/Timing Viable Teasel
No. Equipment Seeds per Plot
(#/150 ft?)
10 Mow Early Rotary When plants bolting 1790a
Mower
11 Mow On-Time Rotary When flowers emerged Ob
Mower
15 uTC - - 16,200a
. smtisi
LSD P=.05 27.61-15,201
Standard Deviation 0.53t
cv 20.72t
Treatment Prob(F) 0.0018

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

Keuls).
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Large-Scale Experiment Results:

Objective:

1. Demonstrate additional methods for teasel control on a large scale to determine their
cost and effectiveness.
2. Demonstrate grass height suppression using Opensight + Plateau + Escort on a large

scale.
Summary:
Treatment Cost per Acre (S) Grass Height (feet)

120 3
100 2.5
80 5
60 1.5

40
1

20
0.5

0
Opensight + TerraVue 2,4-D + Dicamba  Opensight 0

Plateau + Escort (spot treatment) 1 Month After Treatment
H Herbicide Cost per Acre M Labor Cost per Acre H Opensight + Plateau + Escort M Other Herbicides

Spot treatments of 2,4-D + Dicamba proved the most expensive option for teasel control in
Kenosha County. However, spot treatment costs are highly variable because the time required
for applications depends on teasel population density. Spot treatment control is also more
variable than with broadcast applications, as applicators are more likely to miss individual
plants, especially seedlings.

Opensight + Plateau + Escort suppressed smooth brome heights by about 0.75 feet at one
month after treatment. Due to several areas being mowed after one month we were unable to
determine height differences between treatments, although in areas treated with Opensight +
Plateau + Escort, grass height only increased 7% (1.6 inches) between one and two months. This
suggests multiple months of grass height suppression and agrees with results from other
experimental sites that provided two to three months of grass height suppression of 1 foot or
more.
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Research Plot Information:

Plot Dimensions: Greater than or equal to 5,950 square feet
Design: Not replicated

Soil Type: 43% Ozaukee silt loam, 12 to 20 percent slopes, 30% Ashkum silty clay loam, 0 to 2
percent slopes, 21% Ozaukee silt loam, 2 to 6 percent slopes, 6% Ozaukee silt loam, 2 to 6
percent slopes

Notes:

All large-scale plots except for Opensight + Plateau + Escort treatment were mowed in error
between the 1 month after treatment and 2 months after treatment ratings.

Herbicide Treatments:

Trt. Large-Scale Treatments Application Rate Application
No. Equipment
1 Opensight 2 oz/A Truck-mounted
Plateau 4 oz/A boomless sprayer
Escort 0.75 oz/A
MSO 16 fl oz/A
2 TerraVue 2.85 oz/A Truck-mounted
MSO 16 fl oz/A boomless sprayer
3 2,4-D 0.5% v/v Spot sprayer with
Dicamba 0.5% v/v XR11001 brass nozzle
4 Opensight 2 oz/A Truck-mounted
MSO 16 fl oz/A boomless sprayer

Herbicide Application Phenology & Weather Data:

Application Date May 10, 2019

Teasel Phenology Rosettes

Temperature 46°F

Wind Speed and Direction 6mph NNW

Relative Humidity 75%

Previous Rain Event Within 48 May 9%, 2019 — 1.14 inches
Hours

When > 0.25 inches of May 16%, 2019 — 0.31 inches
precipitation occurred after

treatment



https://www.wunderground.com/dashboard/pws/KWIBRIST7/graph/2019-05-10/2019-05-10/daily
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Results:
Application Large-Scale Rate Teasel Teasel Control
Equipment Treatments Control at 41 at 61 DAT (%)
DAT (%)
1 | Truck-mounted Opensight 2 0z/A 90 99
boomless Plateau 4 o0z/A
sprayer Escort 0.75 oz/A
MSO 16 fl oz/A
2 | Truck-mounted TerraVue 2.85 oz/A 80 100
boomless MSO 16 fl oz/A
sprayer
3| Spot Sprayer 2,4-D 0.5% v/v 85 70
Dicamba 0.5% v/v
4 | Truck-mounted Opensight 2 oz/A 90 100
boomless MSO 16 fl oz/A
sprayer

Large-scale plots not replicated, so statistical analysis was not possible



