Renz Weed Science Extension
COLLEGE OF AGRICULTURAL & LIFE SCIENCES UNIVERSITY OF WISCONSIN-MADISON
UNIVERSITY OF WISCONSIN-MADISON ID #17-6

UW — Madison Weed Science Renz Lab

2017 Evaluation of Wild Carrot Control and Clover Tolerance
with Experimental Formulation GF-3731

2019 Update

Lead Investigator: Dr. Mark Renz

Contact: mrenz@wisc.edu — 357 Moore Hall, 1575 Linden Drive, Madison, WI, 53706

Study Directors: Christopher Bloomingdale, Leo Roth

Contact: nlroth2@wisc.edu — 236 Moore Hall, 1575 Linden Drive, Madison, WI, 53706

Objective:

Determine weed control and clover tolerance to experimental formulation GF-3731 as
compared to marketed formulations.

Summary:

At 13 Days After 2018 Treatment (DAT), red clover cover was highest in the mowed treatment
(10%), intermediately high in the untreated control (7%), and lowest in all of the herbicide
treatments (<1%). Red clover injury was lowest in the untreated control (2%), mowed (5%), and
the unmowed GF-3731 treatments (3%). White clover cover was identical across all plots, and
white clover injury was again lowest in the untreated control (0%), mowed (6%), and the
unmowed GF-3731 treatments (2%).

After 13 DAT, all 2018 and 2019 ratings of clover cover, injury, and weed cover were identical
across all treatments.
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Research Plot Information:

Plot Dimensions: 20 feet by 50 feet
Design: Randomized Complete Block, 3 blocks

Soil Type: New Glarus silt loam, 12 to 20% slope

Notes:

6/21/17: Pre- herbicide application grazing event, light graze (residual 8 in)
7/26/17: grazing event

8/4/17: mowed

9/15/17: grazing event

- Producer clipped large thistles in August to prevent seed production
- Initial rating at herbicide application was for total clover at 1 week after treatment,
switched to rating white clover and red clover separately

Herbicide Treatments:

Treatment Treatment Timing Rate
Number
1 Mow A (2017) -
Mow B (2018) -
2 GF-3731 A (2017) 1.5 pints per acre (pt/A)
Methylated Seed Oil (MSO) A (2017) 1% volume by volume (v/v)
3 Mow A (2017) -
GF-3731 B (2018) 1.5 pt/A
MSO B (2018) 1% v/v
4 GF-3731 A (2017) 1.5 pt/A
MSO A (2017) 1% v/v
GF-3731 B (2018) 1.5 pt/A
MSO B (2018) 1% v/v
5 GrazonNext HL A (2017) 1.2 pt/A
GF-3731 B (2018) 1.5 pt/a
MSO B (2018) 1% v/v
6 Untreated Control (UTC) - -
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Herbicide Application:

Date: June 27t, 2017 and June 20, 2018

Equipment: Backpack sprayer (20 gallons per acre), 10-foot boom
Nozzles: Eight Flat Tip XR Teelet 11002 VS, 15-inch nozzle spacing
Regulator PSI: 38

Boom PSI: 26

Plants Present:

Red clover (Trifolium pratense), white clover (Trifolium repens), wild carrot (Daucus carota)

Weather Data:

Weather Station KWIHOLLA2

Application Year 2017 2018

Temperature 63°F 68.9°F

Wind Speed and Direction 1 mph SW 2 mph NE

Relative Humidity 66% 93%

Previous Rain Event Within 48 Hours | - 06.19.18 — 0.85 inches
When > 0.25 inches of precipitation | 06.28.17 — 2.48 inches 06.21.18 — 1.41 inches
occurred after treatment
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2018 - 2019 White Clover Cover
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2018 - 2019 Red Clover Cover
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2017 Wild Carrot Cover
20 2 MAT

18

16 1 MAT

14 Application

12 \ Q@ emmGF-3731
10 ab e==mGrazonNext
e \]OW

uTC

o N B O

6/28/17 7/14/17 7/26/17 8/27/17 9/5/17 10/13/17

Note: Means followed by same letter do not significantly differ. If no letter is present, no
difference exists (P=.05, Student-Newman-Keuls).
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2017 Grazing Event 1 & 2 Combined Biomass (lbs DM/a)
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GF-3731 4529 86b 164c 70b 4849
GrazonNext | 4620 520ab 50c 20b 5210
Mow 3930 220b 646a 135a 4931
UTC 3919 728a 408b 61b 5115
P Value ns 0.0355 0.0002 0.0130 ns

Note: Means followed by same letter do not significantly differ. If no letter is present, no
difference exists (P=.05, Student-Newman-Keuls).

Renz Weed Science
// COLLEGE OF AGRICULTURAL & LIFE SCIENCES
’ UNIVERSITY OF WISCONSIN-MADISON

Extension
J// UNIVERSITY OF WISCONSIN-MADISON
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0 Days After Second Application, 358 Days After First Application -
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June 20th, 2018
Trt. Treatment Timing Rate Grass Cover Red Clover | White Clover | Wild Carrot
No. (%) Cover (%) Cover (%) Cover (%)
1 Mow A (2017) - 67.7 - 8.3- 11.7 - 2.3-
Mow B (2018) -
2 GF-3731 A (2017) 1.5 pt/A 81.3 - 3.7- 8.3- 0.0 -
MSO A (2017) 1% v/v
3 Mow A (2017) - 67.7 - 6.0 - 11.0- 53-
GF-3731 B (2018) 1.5 pt/A
MSO B (2018) 1% v/v
4 GF-3731 A (2017) 1.5 pt/A 86.0 - 0.3- 3.7- 5.0-
MSO A (2017) 1% v/v
GF-3731 B (2018) 1.5 pt/A
MSO B (2018) 1% v/v
5 | GrazonNext HL A (2017) 1.2 pt/A 91.0 - 0.0- 0.0- 4.0-
GF-3731 B (2018) 1.5 pt/a
MSO B (2018) 1% v/v
6 UTC - - 71.0 - 3.3- 53- 53-
Statistics!
Least Significant Difference (LSD) P=.05 24.09 6.56 7.84 7.09
Standard Deviation 13.24 3.60 431 3.89
Coefficient of Variation (CV) 17.1 99.8 64.63 106.21
Treatment Prob(F) 0.2160 0.1123 0.0515 0.5190

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

Newman-Keuls).

L All statistical analyses were conducted in ARM software and assumptions of ANOVA were not evaluated.

Renz Weed Science

COLLEGE OF AGRICULTURAL & LIFE SCIENCES

UNIVERSITY OF WISCONSIN-MADISON

Extension
UNIVERSITY OF WISCONSIN-MADISON
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0 Days After Second Application, 358 Days After First Application -
June 20, 2018, Continued

Trt. Treatment Timing Rate Weed Cover | Bareground
No. (%) Cover (%)
1 Mow A (2017) - 10.0 - 0.0 -

Mow B (2018) -
2 GF-3731 A (2017) 1.5 pt/A 6.7 - 0.0 -
MSO A (2017) 1% v/v
3 Mow A (2017) - 10.0 - 0.0 -
GF-3731 B (2018) 1.5 pt/A
MSO B (2018) 1% v/v
4 GF-3731 A (2017) 1.5 pt/A 8.3- 0.0 -
MSO A (2017) 1% v/v
GF-3731 B (2018) 1.5 pt/A
MSO B (2018) 1% v/v
5 | GrazonNext HL A (2017) 1.2 pt/A 5.0 - 0.0 -
GF-3731 B (2018) 1.5 pt/a
MSO B (2018) 1% v/v
6 UTC - - 8.3- 0.0 -
Statistics
LSD P=.05 3.95 .
Standard Deviation 2.17 0.00
cv 26.98 0.0
Treatment Prob(F) 0.1107 1.0000

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

Renz Weed Science Extension
COLLEGE OF AGRICULTURAL & LIFE SCIENCES UNIVERSITY OF WISCONSIN-MADISON
UNIVERSITY OF WISCONSIN-MADISON
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13 Days After Second Application, 371 Days After First Application -

July 3, 2018
Trt. Treatment Timing Rate Grass Cover Red Clover | White Clover | Wild Carrot
No. (%) Cover (%) Cover (%) Cover (%)
1 Mow A (2017) - 73.3b 10.0a 5.0 - 4.0-
Mow B (2018) -
2 GF-3731 A (2017) 1.5 pt/A 88.3ab 1.0b 0.7 - 5.3-
MSO A (2017) 1% v/v
3 Mow A (2017) - 96.3a 0.3b 1.3- 0.0 -
GF-3731 B (2018) 1.5 pt/A
MSO B (2018) 1% v/v
4 GF-3731 A (2017) 1.5 pt/A 91.7ab 0.3b 2.3- 1.3-
MSO A (2017) 1% v/v
GF-3731 B (2018) 1.5 pt/A
MSO B (2018) 1% v/v
5 | GrazonNext HL A (2017) 1.2 pt/A 93.7ab 0.3b 2.3- 0.3-
GF-3731 B (2018) 1.5 pt/a
MSO B (2018) 1% v/v
6 UTC - - 72.0b 7.3ab 7.3- 5.0-
Statistics
LSD P=.05 14.84 5.44 4.51 6.28
Standard Deviation 8.16 2.99 2.48 3.45
cv 9.5 92.87 78.21 129.36
Treatment Prob(F) 0.0144 0.0071 0.0601 0.2894

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

Renz Weed Science Extension
COLLEGE OF AGRICULTURAL & LIFE SCIENCES UNIVERSITY OF WISCONSIN-MADISON
UNIVERSITY OF WISCONSIN-MADISON
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13 Days After Second Application, 371 Days After First Application -

July 31, 2018, Continued
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Trt. Treatment Timing Rate Weed Cover | Bareground Red Clover Wild Carrot
No. (%) Cover (%) Injury (%) Injury (%)
1 Mow A (2017) - 7.7 - 0.0 - 5.0c 6.7b

Mow B (2018) -
2 GF-3731 A (2017) 1.5 pt/A 4.7 - 0.0- 3.3c 2.2b
MSO A (2017) 1% v/v
3 Mow A (2017) - 2.0- 0.0 - 83.3a 58.9a
GF-3731 B (2018) 1.5 pt/A
MSO B (2018) 1% v/v
4 GF-3731 A (2017) 1.5 pt/A 4.3 - 0.0 - 65.8b 73.3a
MSO A (2017) 1% v/v
GF-3731 B (2018) 1.5 pt/A
MSO B (2018) 1% v/v
5 | GrazonNext HL A (2017) 1.2 pt/A 3.3- 0.0- 55.8b 58.9a
GF-3731 B (2018) 1.5 pt/a
MSO B (2018) 1% v/v
6 UTC - - 8.3- 0.0 - 1.7c 0.0b
Statistics
LSD P=.05 4.17 . 7.17 16.31
Standard Deviation 2.29 0.00 2.04 8.16
cv 45.35 0.0 9.07 23.81
Treatment Prob(F) 0.0440 1.0000 0.0022 0.0001

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

Newman-Keuls).

Renz Weed Science
COLLEGE OF AGRICULTURAL & LIFE SCIENCES

UNIVERSITY OF WISCONSIN-MADISON

Extension

UNIVERSITY OF WISCONSIN-MADISON
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22 Days After Second Application, 380 Days After First Application -
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July 12th, 2018
Trt. Treatment Timing Rate White Clover | White Clover | Red Clover Red Clover
No. Chlorosis (%) Cover (%) Chlorosis (%) Cover (%)
1 Mow A (2017) - 20.0 - 11.7 - 28.3 - 9.7 -
Mow B (2018) -
2 GF-3731 A (2017) 1.5 pt/A 21.7 - 10.0 - 20.0 - 2.0-
MSO A (2017) 1% v/v
3 Mow A (2017) - 40.0 - 9.3- 33.3- 2.7 -
GF-3731 B (2018) 1.5 pt/A
MSO B (2018) 1% v/v
4 GF-3731 A (2017) 1.5 pt/A 20.0 - 6.7 - 6.7 - 1.7 -
MSO A (2017) 1% v/v
GF-3731 B (2018) 1.5 pt/A
MSO B (2018) 1% v/v
5 | GrazonNext HL A (2017) 1.2 pt/A 3.3- 1.0 - 6.7 - 1.0 -
GF-3731 B (2018) 1.5 pt/a
MSO B (2018) 1% v/v
6 UTC - - 15.0 - 4.7 - 8.3- 6.3 -
Statistics
LSD P=.05 30.08 8.97 50.50 11.23
Standard Deviation 16.53 493 27.76 6.17
cv 82.66 68.29 161.18 158.77
Treatment Prob(F) 0.2597 0.1793 0.7430 0.5127

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

Newman-Keuls).

Renz Weed Science
COLLEGE OF AGRICULTURAL & LIFE SCIENCES

UNIVERSITY OF WISCONSIN-MADISON
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UNIVERSITY OF WISCONSIN-MADISON
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July 23, 2018
Trt. Treatment Timing Rate White Clover | White Clover | Red Clover Red Clover
No. Chlorosis (%) Cover (%) Chlorosis (%) Cover (%)
1 Mow A (2017) - 0.0 - 7.3- 0.0 - 6.3 -
Mow B (2018) -
2 GF-3731 A (2017) 1.5 pt/A 13.3 - 5.0- - 2.3-
MSO A (2017) 1% v/v
3 Mow A (2017) - 20.0 - 53- 11.7 - 3.0-
GF-3731 B (2018) 1.5 pt/A
MSO B (2018) 1% v/v
4 GF-3731 A (2017) 1.5 pt/A 34.4 - 2.7 - 1.7 - 1.0-
MSO A (2017) 1% v/v
GF-3731 B (2018) 1.5 pt/A
MSO B (2018) 1% v/v
5 | GrazonNext HL A (2017) 1.2 pt/A 36.1- 1.7 - 36.7 - 1.0 -
GF-3731 B (2018) 1.5 pt/a
MSO B (2018) 1% v/v
6 UTC - - 11.1- 2.7 - 1.7 - 3.0-
Statistics
LSD P=.05 49.55 6.61 103.75 7.76
Standard Deviation 21.86 3.63 10.00 4.26
cv 158.97 88.34 145.45 153.53
Treatment Prob(F) 0.6490 0.4467 0.4952 0.368

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

Newman-Keuls).

Renz Weed Science
COLLEGE OF AGRICULTURAL & LIFE SCIENCES

UNIVERSITY OF WISCONSIN-MADISON

Extension

UNIVERSITY OF WISCONSIN-MADISON
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33 Days After Second Application, 391 Days After First Application -
July 231, 2018, Continued

Trt. Treatment Timing Rate Wild Carrot | Wild Carrot
No. Injury (%) Cover (%)
1 Mow A (2017) - 0.0 - 7.7 -

Mow B (2018) -
2 GF-3731 A (2017) 1.5 pt/A 0.0 - 0.3-
MSO A (2017) 1% v/v
3 Mow A (2017) - 23.3- 5.7 -
GF-3731 B (2018) 1.5 pt/A
MSO B (2018) 1% v/v
4 GF-3731 A (2017) 1.5 pt/A 26.1 - 0.7 -
MSO A (2017) 1% v/v
GF-3731 B (2018) 1.5 pt/A
MSO B (2018) 1% v/v
5 | GrazonNext HL A (2017) 1.2 pt/A 8.6 - 6.0 -
GF-3731 B (2018) 1.5 pt/a
MSO B (2018) 1% v/v
6 UTC - - 0.0 - 8.7 -
Statistics
LSD P=.05 49.51 9.61
Standard Deviation 24.78 5.28
cv 223.82 109.28
Treatment Prob(F) 0.6668 0.3230

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

Renz Weed Science
COLLEGE OF AGRICULTURAL & LIFE SCIENCES
UNIVERSITY OF WISCONSIN-MADISON

Extension

UNIVERSITY OF WISCONSIN-MADISON
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64 Days After Second Application, 422 Days After First Application -

August 23", 2018
Trt. Treatment Timing Rate White Clover | White Clover | Red Clover Red Clover
No. Chlorosis (%) Cover (%) Chlorosis (%) Cover (%)
1 Mow A (2017) - 0.0 - 7.3- 0.0 6.7 -
Mow B (2018) -

2 GF-3731 A (2017) 1.5 pt/A 10.0 - 4.3 - 10.0 0.3-
MSO A (2017) 1% v/v

3 Mow A (2017) - 5.0- 7.7 - 30.0 1.7 -
GF-3731 B (2018) 1.5 pt/A
MSO B (2018) 1% v/v

4 GF-3731 A (2017) 1.5 pt/A 5.0- 2.7 - 0.0 4.0 -
MSO A (2017) 1% v/v
GF-3731 B (2018) 1.5 pt/A
MSO B (2018) 1% v/v

5 | GrazonNext HL A (2017) 1.2 pt/A 6.7 - 1.7 - 5.0 1.0 -
GF-3731 B (2018) 1.5 pt/a
MSO B (2018) 1% v/v

6 UTC - - 0.0 - 4.7 - 0.0 5.7 -

Statistics
LSD P=.05 8.66 9.94 . 9.39
Standard Deviation 3.33 5.46 . 5.16
cv 73.33 115.71 . 160.13
Treatment Prob(F) 0.1897 0.7106 0.5925

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

Renz Weed Science Extension
COLLEGE OF AGRICULTURAL & LIFE SCIENCES UNIVERSITY OF WISCONSIN-MADISON
UNIVERSITY OF WISCONSIN-MADISON
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64 Days After Second Application, 422 Days After First Application -
August 23", 2018, Continued

Trt. Treatment Timing Rate Wild Carrot | Wild Carrot
No. Injury (%) Cover (%)
1 Mow A (2017) - 0.0 - 1.7 -

Mow B (2018) -
2 GF-3731 A (2017) 1.5 pt/A - 0.0 -
MSO A (2017) 1% v/v
3 Mow A (2017) - 26.3 - 6.7 -
GF-3731 B (2018) 1.5 pt/A
MSO B (2018) 1% v/v
4 GF-3731 A (2017) 1.5 pt/A 18.8 - 0.3-
MSO A (2017) 1% v/v
GF-3731 B (2018) 1.5 pt/A
MSO B (2018) 1% v/v
5 | GrazonNext HL A (2017) 1.2 pt/A 27.5 - 7.3-
GF-3731 B (2018) 1.5 pt/a
MSO B (2018) 1% v/v
6 UTC - - 0.0 - 13.7 -
Statistics
LSD P=.05 181.56 13.50
Standard Deviation 17.50 7.42
cv 140.0 150.07
Treatment Prob(F) 0.5707 0.2624

Note: Means followed by same letter or symbol do not significantly differ (P=.05, Student-
Newman-Keuls).
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October 11", 2018
Trt. | Treatment Timing Rate Wild Carrot | Broadleaf | White Clover | Red Clover | Grass Cover
No. Cover (%) | Cover (%) Cover (%) Cover (%) (%)
1 Mow A (2017) - 3.3- 7.3- 5.7 - 6.7 - 77.0 -
Mow B (2018) -
2 GF-3731 A (2017) 1.5 pt/A 0.0 - 3.0- 4.7 - 2.7 - 89.7 -
MSO A(2017) | 1%v/v
3 Mow A (2017) - 3.3- 4.0 - 7.0- 3.3- 82.3 -
GF-3731 B (2018) | 1.5 pt/A
MSO B (2018) 1% v/v
4| GF-3731 A (2017) | 1.5pt/A 0.0 - 3.0- 2.0- 1.7 - 93.3-
MSO A (2017) 1% v/v
GF-3731 B (2018) | 1.5 pt/A
MSO B (2018) 1% v/v
5 | GrazonNex | A(2017) | 1.2 pt/A 43- 2.3- 2.3- 2.3- 92.7 -
t HL B (2018) | 1.5pt/a
GF-3731 B(2018) | 1% v/v
MSO
6 UTC - - 7.0 - 5.0- 3.0- 2.7 - 87.3 -
Statistics
LSD P=.05 7.82 5.23 5.50 8.52 22.23
Standard Deviation 4.30 2.87 3.03 4.68 12.22
cv 143.37 69.89 73.6 145.31 14.04
Treatment Prob(F) 0.3889 0.3669 0.3355 0.8181 0.5692

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

Renz Weed Science
COLLEGE OF AGRICULTURAL & LIFE SCIENCES
UNIVERSITY OF WISCONSIN-MADISON
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May 23", 2019
Trt. | Treatment Timing Rate wild Weed Red White Grass | Bareground
No. Carrot Cover (%) Clover Clover Cover Cover (%)
Cover (%) Cover (%) | Cover (%) (%)
1 Mow A (2017) -
Mow B (2018) ) 0.7 - 11.0- 5.7 - 6.7 - 74.3 - 1.7-
2 GF-3731 A (2017) 1.5 pt/A
MSO A2017) | 1%/ 0.0 - 4.0 - 1.7 - 2.0 - 90.3 - 2.0-
3 Mow A (2017) -
GF-3731 B (2018) 1.5 pt/A 5.0- 6.3 - 5.0- 3.7 - 78.3 - 1.7-
MSO B (2018) 1% v/v
4| GF-3731 | A(2017) | 1.5pt/A
MSO A (2017) 1% v/v
GF-3731 B (2018) 1.5 pt/A 0.3- 4.0 - 13- 0.3- 92.7 - 1.3-
MSO B (2018) 1% v/v
5 | GrazonNex | A (2017) 1.2 pt/A
t HL B (2018) 1.5 pt/a
GE-3731 B (2018) 1% /v 6.7 - 4.3 - 3.3- 1.7- 82.0 - 2.0-
MSO
6 UTC - - 6.7 - 8.3- 3.3- 3.7 - 77.3 - 13-
Statistics
LSD P=.05 8.53 10.18 9.46 7.12 32.53 1.55
Standard Deviation 4.69 5.59 5.20 3.91 17.88 0.84
cv 145.53 88.34 153.49 130.38 21.67 50.93
Treatment Prob(F) 0.2964 0.5865 0.8822 0.4906 0.7580 0.7458

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

Renz Weed Science
COLLEGE OF AGRICULTURAL & LIFE SCIENCES
UNIVERSITY OF WISCONSIN-MADISON
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