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Fall dandelion control with Glyphosate, Valor, and adjuvants. (Minot). The objective of this study was
to evaluate fall dandelion control with glyphosate and Valor tank mixes. Treatments were applied
September 28, 2017 to a moderate to heavy dandelion population. Glyphosate was applied at 32 floz
(4.5 b ae/gal) in all treatments. Valor was applied at 2 or 3 oz with or without MSO. These treatments
were compared to Glyphosate alone, Glyphosate + Express or 2,4-D, Foundation (sulfentrazone +
triclopyr + dicamba + 2,4-D ), and Horsepower (triclopyr + dicamba + MCPA ester).

Glyphosate alone, Glyphosate + Express or 2,4-D, Foundation, and Horsepower provided 88-92%
dandelion control at the July evaluation. Treatments containing Valor provided 77-84% dandelion
conirol.

Table. Fall dandelion control with Glyphosate, Valor, and adjuvants. (1803) | Weed Control
Dandelion

Treatment Rate Timing May-18 | Jul-18
D e —
Untreated 0 0
Glyphosate® 320z Fall 97 9
Glyphosate + Valor® 320z +20z Fall 99 81
Glyphosate + Valor® 320z+20z Fall 98 81
Glyphosate + Valo*  |320z+30z Fall 98 79
Glyphosate + Valor® 320z + 30z Fall 97 77
Glyphosate + Valor + 2,4-D? |32 0z + 30z + 1 pt Fall 98 84
Glyphosate + Valor + 2,4-D%° |32 oz + 3 oz + 1 pt ~ Fall 97 82
Glyphosate® + Express® 320z+0.30z Fall 99 92
Glyphosate® + 2,4-D 32 0z + 1 pt ~ Fal | %9 | 88
Foundation 4 pt Fall 98 89
Horsepower 3 pt T Fall 97 90
LSD (0.05) 2.2 4.8

2 Applied with AMS (2.5 gal)
" ® Applied with MSO (1%) I _/7;
' ° Applied with NIS (0.25%) - -
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Residual Duration in Soybean. Dr. Howatt, Mettler, and Harrington. ‘Xtend AGO8X8’ soybean
was seeded near Prosper, North Dakota on May 17. Preemergence treatments were applied on May 17
with 58°F, 88% relative humidity, cloud covered sky, 5 mph wind velocity at 165°, moist soil at 59°F.
Treatments were applied with a backpack sprayer delivering 17 gpa at 40 psi through 11002 TT nozzles
to a 7 foot wide area the length of 10 by 30 foot plots. The experiment was a randomized complete block
design with four replicates.

6/8 6/8 6/8 6/8 6/15

Treatment Rate Sobe Colg Pgwd Corw Sobe

oz ailA % % % % %
Untreated Check 0 0 0 0 0 0
Flumioxazin 1 0 75 80 70 0
Flumioxazin&Pyroxasulfone 2.3 0 84 89 84 0
V-01425-2002 2.3 0 67 66 56 0
V-10425-2078 2.3 0 65 75 61 0
V-10425-2079 2.3 0 80 85 84 0
V-10425-2080 2.3 0 87 90 84 0
Sulfentrazone&Metolachlor 28 0 96 98 66 0
cv 0 8 5 9 0
LSD P=0.5 ) 8 6 9

Herbicide treatments did not result in injury to soybean. Sulfentrazone and metolachlor
provided the best control of common lambsquarters and pigweed species but only gave 66%
control of common ragweed. Formulations 2079 or 2080 of V-10425 gave better control of
species than formulations 2002 or 2078. Formulations 2079 and 2080 gave similar control to
flumioxazin and pyroxasulfone, which was better than control with flumioxazin alone. Additional
emergence was not observed on June 15.
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Evaluating the soybean trait stack of LL + RR. Ostlie

Soybean varieties will be available in 2019 that contain both Liberty Link® and RoundUp Ready?® traits.
This will provide much more flexibility with herbicide programs and should result in cleaner fields when
glyphosate-resistant weeds are present. The system will require some additional training. Previous
studies have demonstrated antagonism between the two products when tank-mixed. We conducted a
study at the CREC last season to test different rates and adjuvants with the two products. Application
conditions were designed to optimize the Liberty application since it is the more expensive product (i.e.
we used 15 GPA). Here is what we learned (Table 1).

Table 1. RoundUp and Liberty combinations for controlling common ND weeds

Yellow Common Redroot
Herbicide Rate Adjuvant Foxiail Lambsquarters Pigweed
oz/a 14 DAT 14 DAT 14 DAT

Check o 7 0.0 0.0 0.0

_RoundU

e ermax.  32+21 ClassActRideon | 617 &
Liberty +R. Powermax  32+21 ~  AMS = | 683 |
LSD (0.05) 8.3 : 7.9 4.6

Assessments in Table 1 were taken 14 days after the herbicide application. In some cases we did identify
antagonism, particularly when using 28 fl oz of RoundUp Powermax. Better weed control was achieved
at times by using 21 fl oz of RoundUp Powermax when mixed with Liberty. Even when there was no
antagonism between the products, there was never an advantage to mixing the products where the
combination performed better than either product alone. Essentially mixing the products would be a
waste of money.

Proper stewardship and economics dictate that these two products should be applied separately.
Consider the following in-crop sequence for applications: Use Liberty as an early POST treatment to be
as effective as possible on small broadleaf weeds (with or without an approved tank-mix partner).
Follow-up with a mid-season application of glyphosate (+ tank-mix partner). And of course, your
foundation PRE herbicide program will ultimately determine the long-term success of your POST
applications.
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Control of volunteer corn with herbicide plus dicamba. Dr. Howatt and Mettler. ‘DKC38-04RIB’ corn
was seeded to simulate a volunteer corn situation in soybean near Fargo on June 1. Soybean was not seeded.
Treatments were applied to volunteer corn on July 2 with 72°F, 73% relative humidity, clear sky, 3 mph wind at 225°,
and dry soil at 76°F. Treatments were applied with a backpack sprayer delivering 17 gpa at 40 psi through 11002 TT
nozzles to a 7 foot wide area the length of 10 by 30 foot plots. The experiment was a randomized complete block
design with four replicates.

7/16

Treatment Rate Volunteer Corn

oz ailA %
Quiz+HSOC 0.35+20 ) 99
Quiz+Dica-X+HSOC 0.35+8+20 96
Quiz+Dica-X+HSOC 0.5+8+20 98
Quiz+Dica-X+HSOC 0.9+8+20 - 99
Seth+HSOC 1.2+20 29
Seth+Dica-X+HSOC 1.2+8+20 2
Seth+Dica-X+HSOC 2+8+20 20
Seth+Dica-X+HSOC 3+8+20 42
CletSM+HSOC 0.75+20 97
Clet-SM+Dica-X+HSOC 0.75+8+20 88
Clet-SM+Dica-X+HSOC 1+8+20 95
Clet-SM+Dica-X+HSOC 1.5+8+20 98
cv 5
LSD P=.05 6

Quizalofop provided the best control of volunteer corn averaged across treatments, 98%. There was not enough
difference to identify antagonism of dicamba to quizalofop activity, but quizalofop plus dicamba gave numerically less
control than quizalofop alone.

Sethoxydim was not a good corn mamagement tool atonly 29% control. This activity was antagonized with addition of
dicamba and resulted in symptoms that were barely discernable from the untreated. With inclusion of dicamba, twice
as much sethoxydim was needed to re-establish control.

Clethodim at 0.75 oz ai/A provided 97% control of volunteer corn. Addition of dicamba resulted in only 88% control

with clethodim. Similar level of control to clethodim alone was obtained by raising the rate of clethodim to 1 0z ailA
when dicamba was included.
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Control of Volunteer Corn with Herbicide plus 2,4-D. Dr. Howatt and Mettler. ‘DKC38-04RIB’ corn was
seeded to simulate a volunteer corn situation in soybean near Fargo on June 1. Soybean was not seeded into this
study. Treatments were applied to volunteer corn on July 2 with 72°F, 73% relative humidity, clear sky, 3 mph wind at
225°, and dry soil at 76°F. Treatments were applied with a backpack sprayer delivering 17 gpa at 40 psi through
11002 TT nozzles fo a 7 foot wide area the length of 10 by 30 foot plots. The experiment was a randomized complete
block design with four replicats.

7/16

Treatment Rate Volunteer Corn

oz ailA %
Quiz+HSOC 0.35+20 ) 99
Quiz+2,4-D-CH+HSOC 0.35+16+20 30
Quiz+2,4-D-CH+HSOC 0.5+16+20 57
Quiz+2,4-D-CH+HSOC 0.9+16+20 98
Seth+HSOC 1.2+20 36
Seth+2,4-D-CH+HSOC 1.2+16+20 10
Seth+2,4-D-CH+HSOC 2+16+20 25
Seth+2,4-D-CH+HSOC 3+16+20 37
Clet SM+HSOC 0.75+20 97
Clet SM+2,4-D-CH+HSOC 0.75+16+20 89
Clet SM+2,4-D-CH+HSQOC 1+16+20 96
Clet SM+2,4-D-CH+HSOC 1.5+16+20 96
cv 8
LSD P=.05 7

All three grass herbicides were antagonized by 2,4-D. Quizalofop alone provided 99% control. Addition of 2,4-D
resulted in only 30% control. Quizalofop rate had to be 0.9 oz ai/A when 2,4-D was included to reach similar control to
quizalofop alone at 0.35 oz ai/A.

Sethoxydim alone gave 36% control of corn. Addition of 2,4-D limited activity to 10% control. Sethoxydim at 3 0z/A
with 2,4-D gave similar control to sethoxydim alone at 1.2 oz/A.

Slight antagonism of clethodim occurred with addition of 2,4-D. Level of control with clethodim alone was achieved by
raising the rate of clethodim from 0.75 fo 1 oz ai/A.
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Weed control in_dicamba-tolerant soybean, Carrington, 2018. Greg Endres and Mike Ostlie. The trial was conducted at
the NDSU Carrington Research Extension Center in cooperation with BASF to evaluate dicamba-tolerant soybean weed
control with PRE followed by POST or sequential POST treatments utilizing Engenia and Engenia Pro. Experimental
design was a randomized complete block with three replicates. The field trial was established on a conventionally-tilled
Heimdal-Emrick loam soil. Asgrow ‘AG05X8’ dicamba-tolerant soybean were planted on May 16 in 22-inch rows. A hand-
held boom sprayer was used delivering 17 gpa at 35 psi through turbo TeeJet TT111002 nozzles to the center 6.7 ft of 10-
by 30-ft plots. PRE treatments were applied on May 30 with 82 F, 28% RH, and 15 MPH wind. Following PRE herbicide
application, 0.7 inch of rain occurred on May 18. POST1 treatments were applied on May 30 with 69 F, 73% RH, and 1
mph wind to unifoliate (VC) stage soybean, 3-leaf green and yellow foxtail, 0.5- to 1-inch tall common lambsquarters, and
0.5- to 1-inch tall redroot and prostrate pigweed. POST2 treatments were applied on June 15 with 67 F, 59% RH, and 5
mph wind to 2- to 3-trifoliate (V2-3) stage soybean, 0.5- to 6-inch tall foxtail, 0.5- to 3-inch tall common lambsquarters, and
0.5- to 3-inch tall pigweed. POST3 treatments were applied on June 28 with 87 F, 57% RH, and 4 mph wind to 6-trifoliate
(V6) stage soybean, 12-inch tall foxtail, 2- to 3-inch tall common lambsquarters, and 2- to 3-inch tall pigweed.

No soybean injury was noted during visual evaluation of weed control. Use of PRE treatments (7-10) provided 92-99%
weed control about two wk after application (Table). Grass weeds generally were suppressed (57-71% control) with
POST1 treatments (2-6, and 11) when evaluated about two and four wk after application. Broadleaf weed control was
excellent (97-99%) with POST1 and PRE followed by POST2 treatments when evaluated about two and four wk after
application. Generally, all treatments provided excellent weed control when evaluated in mid July.
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Table.

Herbicide Weed control (%)’
Treatment® Rate 29-May 15-Jun 28-Jun 13-Jul
fl oz Application
no.| description | product/A timing3 fota | colq | piwe | | fota | colq | piwe | [grass| colq | piwe | |grass| colq | piwe
untreated .
1 |check X X 0 0 0 0 0 0 0 0 0 0 0 0
2 |Engenia Pro 16 POST1 X X X 63 | 98 | 99 60 | 98 | 99 48 | 98 | 98
Engenia Pro 16 POST1
Flexstar GT 56
3 |Destiny HC 1% viv POST3 X X X 68 | 99 | 99 67 | 98 | 99 96 | 99 | 99
Engenia Pro 16 POST1
Flexstar GT 56
Outlook 10
4 |Destiny HC 1% viv POST3 X X X 62| 99 | 99 57 | 99 | 99 93 | 99 | 99
Engenia Pro 16 POST1
5 |RPM 32 POST3 X X X 71| 99 | 98 65 | 98 | 98 98 | 99 | 99
Engenia Pro 16 POST1
RPM 32
6 |Outlook 10 POST3 X X X 62 | 99 | 98 59 | 97 | 98 98 | 99 | 99
Zidua Pro 4.5 PRE 92 | 99 | 99
Engenia Pro 16
7 RPM 32 POST2 X X X 84 | 95 | 99 99 | 99 | 99 98 | 99 | 99
Zidua Pro 4.5 PRE 94 | 99 | 99
Engenia 12.8
8 |RPM 32 POST2 X X X 88 | 97 | 99 97 | 99 | 99 99 | 99 | 99
Zidua Pro 4.5
Engenia 12.8 PRE 93| 99 | 99
RPM 32
9 | Outlook 10 POST2 X X X 89| 99 | 99 98 | 99 | 99 99 | 99 | 99
Engenia 12.8
Pursuit 3
Zidua 3.3 PRE 98 | 99 | 99
RPM 32
10 |Outlook 10 POST2 X X X 98 | 99 | 99 99 | 99 | 99 99 | 99 | 99
Engenia Pro 16 POST1
Engenia Pro 16
11IRPM 32 POST3 X X X 68 | 99 | 99 70 | 98 | 99 96 | 99 | 99
C.V. (%) 34]03|03||172[/ 17|08 ||141] 12 ]13||154] 05| 04
LSD (0.05) 5 1 1 20 3 1 17 | 2 1 22 1 1

1fota=primarily yellow foxtail, and green foxtail; colg=common lambsquarters; piwe=redroot and prostrate pigweed;
grass=fota and barnyardgrass.

2RPM=Roundup PowerMax. All treatments including application timings include Class Act Ridion at 2% v/v except PRE
no. 7 and 8.

’PRE=May 16; POST1=May 30; POST2=June 15; POST3=June 28.
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Simulated dicamba drift to soybeans
Mike Ostlie and Paulo Flores

A simulated dicamba drift trial was established in Carrington in 2018. The goals of the study were to
identify yield impacting doses of dicamba and determine if remote sensing could be a viable means of
scouting for drift injury. Treatments were applied at the onset of the R1 growth stage. Clarity was the
dicamba and RoundUp Powermax was the glyphosate formulation used. Soybean variety was ND Bison.
Severe drought conditions heavily influenced soybean yields in this trial, and may have exacerbated
injury symptoms compared to previous seasons.

Table 1. Soybean performance as a result of sub-lethal doses of dicamba and glyphosate.

Treatment Rate Injury Injury injuy pm pod ht | plant ht | Moisture | Tstwght Yield
fl oz/a 10 DAT | 20 DAT | 30 DAT days cm cm % Ib/bu bu/a

Check . B . 106.8

Dicamba R1 fb R2 0.14 . 6.3 L p3. 107.0

Dicamba R1 fo R2 b R3 0.14 2B. ) . 106.8

Dicamba + Class Act Rideon 0.14 ! ) 107.0

Dicamba ) 0.014 .0 . . 106.8

Dicamba 0.14 7. 8. . 106.8

Dicamba ’ 1.4 ]

Glyphosate + dicamba 0.025 + 0.014

Glyphosate + dicamba o 0.25 + 0.14

Glyphosate + dicamba ) 2.5+ 1.4

LSD (0.05)

Visual injury was very evident at all doses of dicamba in this study, contrary to previous versions of this
study, including at 0.014 oz/a of clarity. Injury symptoms for all treatments did not diminish throughout
the growing season, and in some cases appear to have increased. Dicamba injury was largely in the form
of stunted plant growth and leaf cupping for medium and high dicamba doses, and all treatments
(except the check) having the ‘alligator skin’ appearance. The highest dose of dicamba also caused
growing point necrosis. Maturity was substantially delayed by the highest dose of dicamba, and affected
plants showed few signs of maturity when a killing frost terminated the plants, similar to previous years.
Plant height data correlated well with injury data. Yield was only reduced by the highest dicamba rates,
similar to previous years. Adding glyphosate to dicamba increased visual injury compared to dicamba
alone, but yield was similar with both treatments.

Several vegetation indices were collected within 24 hours of each visual injury rating. Images were
collected using UAV-mounted multi-spectral and RGB cameras. Excess Green (ExGr), Normalized
Difference Vegetation Index (NDVI), Normalized Difference Red Edge (NDRE), and Green Normalized
Difference Vegetation Index (GNDVI) were all evaluated against yield and injury. Only the relationship 30
days after application was plotted for this article, though all dates are expected to show a similar
response. All indices had a similar trend across the yield and injury ranges in the study (Figures 1 and 2).
Excess Green and NRDE provided substantially lower values than the other two indices, but in all cases
the relationships were very strong. The relationships between visual injury and indices were particularly
strong, providing evidence that remote sensing could be developed into a dicamba injury scouting tool.
The relationship between vegetation index and yield is somewhat lower. This could be attributed to the
grouping of majority of points toward one end of the chart, due to the limited or absent yield response
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of many of the dicamba treatments. In both cases, dicamba plus glyphosate provided the lowest index
values and dicamba alone was the second lowest. The relationships between indices and soybean
response were on par with visual rating of soybean injury compared to yield (Figure 3), further
substantiating utility of remote sensing as an aid to measure the extent of drift injury in a field.

Vegetation indices vs yield
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Figure 1. Comparison of various vegetation indices to soybean yield.
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Figure 2. Comparison of various vegetation indices to recorded visual injury

Visual injury vs yield
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Figure 3. Comparison of recorded injury to soybean yield.
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Soybean response to dicamba and glyphosate. Dr. Howatt, Mettler, and Harrington. ‘Bison’ soybean

were seeded near Fargo on May 22. Treatments were applied as foliows:

Sobean Colg Vema | Date Air °F RH % Cloud Wind Wind Soil Soil °F
stage cover | velocity | direction | moisture

V2 NA NA June 20 77 56 20 5.7 45 Dry 74
R1 NA NA July 2 68 73 0 1.5 315 Dry 76
R2 10 inch NA July 16 68 66 100 4.4 360 Dry 72
R3 NA NA July 24 78 49 5 3 2.70 Dry 76

Plots were hand weeded and hoed for better soybean contact. Treatments were applied with a backpack sprayer
delivering 8.5 gpa at 40 psi through 11001 TT nozzles to a 7 foot wide area the length of 10 by 30 foot plots. Plant
tissue was sampled from each plot 10 days after application. The sample consisted of the top 2 inches of main stem
and associated leaves. Samples were frozen and retained until all samples could be sent to lab for analysis. The
experiment was a randomized complete block design with four replicates.

6/29 712 8/3

Treatment Rate Timing SOBE SOBE SOBE Dicamba Glyphosate

oz ailA % % % PPB PPB
Untreated Check 0 0 0 2 4 5
Dica-C/Dica-C 0.07/0.07 R1/R2 0 12 32 4 236
Dica-C/Dica-C/Dica-C 0.07/0.07/0.07 R1/R2/R3 0 14 37 494 75
Dica-C 0.07 June 20 21 31 9 109 299
Dica-C 0.007 R1 0 3 6 23 364
Dica-C 0.07 R1 0 16 26 4 218
Dica-C 0.7 R1 0 40 50 21 330
Glyt-4.5+Dica-C 0.014+0.007 R1 0 6 9 188 166
Glyt-4.5+Dica-C 0.14+0.07 R1 0 19 34 6 76
Glyt-4.5+Dica-C 1.4+0.7 R1 0 55 60 18 187
cv 37 19 17 60 60
LSD P=.05 1 5 7 64 193

Soybean demonstrated strong response to dose for rates of dicamba or dicamba and glyphosate. Concentration of
dicamba was greatest following three applications, but concentrations did not appear to correlate with dose or number of
applications. Glyphosate quantification raised question because presence was greater in plots treated only with dicamba
than plots treated with dicamba and glyphosate. In addition, the sample from dicamba plot treated on June 20 was
collected a few days before glyphosate was applied in this study.
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