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Objective:

Determine the efficacy of Milestone (aminopyralid) foliar applications alone or in combination
with other herbicides (florpyrauxifen, halauxifen, triclopyr choline, triclopyr-butotyl) for control
of common buckthorn compared to standard triclopyr treatments.

Summary:

By 1 MAT, most treatments resulted in 100% leaf necrosis, except for treatments containing
Remedy Ultra alone or a combination of Remedy Ultra and DuraCor (78-84%). Foliar injury of
not sprayed, nearby trees and shrubs was documented in all treatments and was believed to be
from root uptake of herbicides. Injury was contained within 2 meters of treated shrub and
consisted of minor leaf necrosis. By 3 MAT, all treatments resulted in most leaves falling off
shrubs. 100% leaf drop was seen with all treatments except Remedy Ultra alone or a
combination of Remedy Ultra and DuraCor (82-95% leaf drop) but was statistically similar
across treatments. Foliar injury of nearby trees was not visible at this time so appeared to be
short-lived.

High levels of control were observed one year after treatment. In June (368 DAT) all treatments
provided similar control (>85% control) with only Vastlan (0.75% v/v) and DuraCor + Remedy
displaying any resprouting (0.2 resprouts per shrub on average). This trend continued into
September (461 DAT) where high levels of control persisted (>85%) with all treatments.
Resprouting, while low, was more common with treatments with DuraCor, Vastlan, or Remedy
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Ultra alone or DuraCor + Remedy Ultra. After two years results were similar with only three
shrubs surviving across all treatments.

Results document that all treatments provided high levels of buckthorn control with limited
resprouting. Products that contain aminopyralid alone (Milestone) or mixed with other
products also provided high levels of control. Triclopyr-based products (Vastlan, Remedy Ultra)
applied alone or even in mixtures with DuraCor tended to have more resprouting/ survival, but
trees were still heavily suppressed, and control was not impacted. All of these products are
effective at controlling common buckthorn, but results suggest that triclopyr products alone or
mixed other products may have reduced mortality. Research across a large area with hundreds
of treated shrubs would be required to quantify this effect and is beyond the scope of this
experiment.
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e no leaf damage observed on common buckthorn shrubs at application

e each shrub sprayed for approximately 5s until point of runoff
® no grasses present so grass injury assessments not conducted

Herbicide Treatments

Treatment Treatment Active Ingredient
Number
1 Milestone aminopyralid 0.25% volume/volume (v/v)
2 DuraCor aminopyralid + florpyrauxifen 0.71% v/v
3 Milestone aminopyralid 0.25% v/v
Elevore halauxifen 0.0625% v/v
4 Vastlan triclopyr choline salt 0.75% v/v
5| Remedy Ultra triclopyr-butotyl 0.75% v/v
6 DuraCor aminopyralid + florpyrauxifen 0.71% v/v
Vastlan triclopyr choline salt 0.75% v/v
7 DuraCor aminopyralid + florpyrauxifen 0.71% v/v
Remedy Ultra triclopyr-butotyl 0.75% v/v
8 Milestone aminopyralid 0.25% v/v
Elevore halauxifen 0.0625% v/v
Vastlan triclopyr choline salt 0.75% v/v
9 Milestone aminopyralid 0.25% v/v
Elevore halauxifen 0.0625% v/v
Remedy Ultra triclopyr-butotyl 0.75% v/v
10 GF-3635 fluroxypyr + halauxifen + 1% v/v
triclopyr-butotyl

Note: All treatments contain 1% methylated seed oil (MSQO) at 1% volume by volume
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Herbicide Application

Date June 25%, 2020, 11:45am — 1:30pm
Equipment CO; pressurized single nozzle sprayer (50 GPA)
Nozzles & spacing One Teelet flat fan even 8002E nozzle
Regulator PSI 42
Weather Station KWIFITCH12
Temperature 76°F - 79°F
Wind Speed and Direction 1.5 mph - 1.9 mph
Relative Humidity 55% - 62%
Cloud Cover 50%
Previous Rain Event Within 48 Hours June 24™, 2020, 7:30pm — 1.22 inches
When > 0.25 inches of precipitation June 27, 2020, 12:00pm — 0.26 inches
occurred after treatment

Research Plot Information

Plot Dimensions single shrub
Design Randomized Complete Block, 6 blocks
Soil Type Ringwood silt loam
Soil Characteristics 19.5% clay, 1% organic matter, 7.4 pH, 4% slope
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Plants Present at Application — Developmental Stage

Species Height (ft) Phenological Stage
common buckthorn 3-5 leafed out, vegetative

Extension
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An Underperforming Treatment? Treatment 7 at 1 MAT The Same Shrub at 3 MAT
(DuraCor @ 0.71% v/v + Remedy Ultra @ 0.75% v/v)
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Index of Ratings and Results

Common Buckthorn Control and Resprouts L YAT ..........coooiiiiiiiiiiie ettt e e etee e e evre e e e evae e e e earaeas 7
25 Days After Treatment (DAT) = July 20™, 2020 .............ccoovirerieeerieeeeeee ettt eeenas 8
92 DAT — September 25, 2020 .............ccocuiiereieriieteeteteetee et etese e s et e et s et e s ete et eseesese et eseereneeteneereneeaeneens 9
368 DAT —JUNE 28™, 2021 .........uveeeieieicecee ettt ettt b bbbttt seae e 10
461 DAT — September 29, 2021 ...........ccooviiiiiieeieeeieteeeete ettt ettt ettt ettt ettt ettt eneenens 11
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Common Buckthorn Control 461 DAT - September, 29, 2022
Acceptable control = 90%
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No significant difference between treatments (P=0.05, LSD)

Common Buckthorn Control 741 DAT - July, 6, 2022
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No significant difference between treatments (P=0.05, LSD)
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Results:

25 Days After Treatment (DAT) — July 20", 2020

root uptake distance (m)

buckthorn
leaf necrosis

Treatment Rate root uptake

injury (0-1)!

1 Milestone 0.25% v/v 100 - 0.7 - 1-
2 DuraCor 0.71% v/v 100 - 0.7 - 1.2 -
3 Milestone 0.25% v/v
Elevore 0.0625% v/v 100 - 0.3- 3-
4 Vastlan 0.75% v/v 78 - 0.5 - 1.5-
5 | Remedy Ultra 0.75% v/v 83 - 0.3- 2-
6 DuraCor 0.71% v/v
Vastlan 0.75% v/v 100 - 0.8- 1.5-
7 DuraCor 0.71% v/v
Remedy Ultra 0.75% v/v 84 - 0.2- 2-
8 Milestone 0.25% v/v
Elevore 0.0625% v/v
Vastlan 0.75% v/v 100 - 0.3- 1.5-
9 Milestone 0.25% v/v
Elevore 0.0625% v/v
Remedy Ultra 0.75% v/v 100 - 0.8- 1.7 -
10 GF-3635 1% v/v 100 - 0.5- 1.6 -
. saisie> |
Least Significant Difference (LSD) P=.05 22.91 0.57 0.806
Standard Deviation 19.7 0.49 0.658
Coefficient of Variation (CV) 20.85 95.18 41.23
Treatment Prob(F) 0.2884 0.2668 0.1791

Note: Means followed by same letter or symbol do not significantly differ (P=.05, LSD).

11 = off-target injury observed, 0 = no off-target injury observed

2 All statistical analyses were conducted in ARM software and assumptions of ANOVA were not evaluated.
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92 DAT - September 25", 2020

Trt. Treatment Rate buckthorn buckthorn leaf
leaf necrosis drop (%)
(%)
1 Milestone 0.25% v/v n/a 100 -
2 DuraCor 0.71% v/v n/a 100 -
3 Milestone 0.25% v/v
Elevore 0.0625% v/v n/a 100 -
4 Vastlan 0.75% v/v 42 82 -
5| Remedy Ultra 0.75% v/v 10 95 -
6 DuraCor 0.71% v/v
Vastlan 0.75% v/v n/a 100 -
7 DuraCor 0.71% v/v
Remedy Ultra 0.75% v/v 10 86 -
8 Milestone 0.25% v/v
Elevore 0.0625% v/v
Vastlan 0.75% v/v n/a 100 -
9 Milestone 0.25% v/v
Elevore 0.0625% v/v
Remedy Ultra 0.75% v/v n/a 100 -
10 GF-3635 1% v/v n/a 100 -
. statistis |
LSD P=.05 16.91
Standard Deviation 14.54
cv 15.09
Treatment Prob(F) . 0.2765

Note: Means followed by same letter or symbol do not significantly differ (P=.05, LSD).
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368 DAT — June 28™, 2021

Treatment Rate Common Buckthorn Common Buckthorn
. Control (%) Resprouts (#/shrub)
1 Milestone 0.25% v/v 100- 0-
2 DuraCor 0.71% v/v 100- 0-
3 Milestone 0.25% v/v
Elevore 0.0625% v/v 100- 0-
4 Vastlan 0.75% v/v 86- 0.2-
5 Remedy Ultra 0.75% v/v 91- 0-
6 DuraCor 0.71% v/v
Vastlan 0.75% v/v 100- 0-
2 DuraCor 0.71% v/v
Remedy Ultra 0.75% v/v 93- 0.2-
Milestone 0.25% v/v
8 Elevore 0.0625% v/v
Vastlan 0.75% v/v 100- 0-
Milestone 0.25% v/v
9 Elevore 0.0625% v/v
Remedy Ultra 0.75% v/v 100- 0-
10 GF-3635 1% v/v 100- 0-
st |
LSD P=0.05 12.21 0.22
Standard Deviation 10.49 0.19
cv 10.79 543.29
Treatment Prob(F) 0.2677 0.4993

Note: Means followed by same letter or symbol do not significantly differ (P=.05, LSD).
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461 DAT — September 29, 2021

Treatment Rate Common Buckthorn Common Buckthorn
Control (%) Resprouts (#/shrub)
1 Milestone 0.25% v/v 100- 0-
2 DuraCor 0.71% v/v 100- 0.2-
3 Milestone 0.25% v/v
Elevore 0.0625% v/v 100- 0-
4 Vastlan 0.75% v/v 86- 0.5-
5 Remedy Ultra 0.75% v/v 86- 0.2-
6 DuraCor 0.71% v/v
Vastlan 0.75% v/v 100- 0-
2 DuraCor 0.71% v/v
Remedy Ultra 0.75% v/v 91- 0.2-
Milestone 0.25% v/v
8 Elevore 0.0625% v/v
Vastlan 0.75% v/v 100- 0-
Milestone 0.25% v/v
9 Elevore 0.0625% v/v
Remedy Ultra 0.75% v/v 100- 0-
10 GF-3635 1% v/v 100- 0-
... statisic
LSD P=0.05 14.79 0.42
Standard Deviation 12.62 0.36
Ccv 13.08 387.06
Treatment Prob(F) 0.3537 0.5137

UW — Madison Weed Science Renz Lab

Note: Means followed by same letter or symbol do not significantly differ (P=.05, LSD).
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741 DAT —luly, 6, 2022

Common Buckthorn Alive/Dead
(1=alive/0=dead)

Common Buckthorn
Control (%)

1 Milestone 0.25% v/v 100- 0-
2 DuraCor 0.71% v/v 100- 0-
3 Milestone 0.25% v/v
Elevore 0.0625% v/v 100- 0-
4 Vastlan 0.75% v/v 88- 0.2-
5 Remedy Ultra 0.75% v/v 87.5- 0.2-
6 DuraCor 0.71% v/v
Vastlan 0.75% v/v 100- 0-
2 DuraCor 0.71% v/v
Remedy Ultra 0.75% v/v 87.5- 0.2-
Milestone 0.25% v/v
8 Elevore 0.0625% v/v
Vastlan 0.75% v/v 100- 0-
Milestone 0.25% v/v
9 Elevore 0.0625% v/v
Remedy Ultra 0.75% v/v 100- 0-
10 GF-3635 1% v/v 100- 0-
. Statisic
LSD P=0.05 18.62 0.27
Standard Deviation 15.97 0.23
cv 16.58 427.7
Treatment Prob(F) 0.5877 0.5674
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Note: Means followed by same letter or symbol do not significantly differ (P=.05, LSD).
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