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Dandelions control with preplant herbicide applications, Kindred, ND, 2010. (Stachler) Research plots 11
feet wide and 40 feet long were established in a cooperator’s field without a crop planted. Treatments were
applied 4:00 pm May 21 when the air temperature was 76F, relative humidity was 39%, six inch soil
temperature was 60F, wind velocity was 12 mph, cloud cover was 10% and soil moisture was good. Two sizes
of dandelion were present, those having 3-14 leaves (majority had 6 leaves) with 2 to 16 inches in diameter
(majority 9 inches), and a density of 18 plants per M?. The other size of dandelion had 7-70 flowers (majority
had 35 flowers) with 18 to 24 inches in diameter (majority 21 inches), and had a density of 5 plants per M.
Common lambsquarters was 2-3 inches tall (average height was 2.33 inches) with a density of 3 plants per M>.
Biennial wormwood was 1-7 inches tall (average height was 3 inches) with a density of 1 plant per M?. All
treatments were applied in 17 gpa water at 40 psi through XR8002 nozzles to the center 6.67 feet of each plot.
Common dandelion, common lambsquarters and biennial wormwood control were evaluated June 5 and June
30. All evaluations are a visual estimate of percent weed control in the treated plot compared to the adjacent
untreated strips and plots.

Summary: Express mixed with Roundup PowerMAX and/or Latigo (2,4-D formulation) most effectively
controlled dandelion of the replicated treatments on June 30th. Glyphosate and 2,4-D formulations ineffectively
controlled dandelion at this location. Of the singe-strip treatments, Express plus Ignite controlled the most
dandelion. Dandelion is difficult to control. The use of Express in pre-plant applications should improve
dandelion control compared to glyphosate and/or 2,4-D.

Lambsquarters and biennial wormwood were only effectively controlled on June 5™ with treatments
containing glyphosate at 1.5 1b ae/A or greater or Express.

Experiment contimlled on next page.



Table. Dandelions and preplant applications, Kindred, ND, 2010. (Stachler)

June 5 _ June 30
Dali Colg Biww Dali Colq Biww
Treatment' Rate ; Cntl Cntl Cntl Cntl Cntl Cntl
product/A %
Weedone LV4 , 8 oz 19 50 43 13 76 38
Weedone LV4 12 0z 27 53 53 24 79 53
Weedone LV4 16 oz 26 54 57 34 94 67
Outlaw 24 oz 31 60 k65 40 91 83
Latigo 18 oz 22 61 61 27 95 59
Latigo 24 0z 27 63 64 40 95 80
RUPowerMAX+AMS 0.375 b ae/A + 2.5% v/v 29 44 36 13 36. 25
RUPowerMAX+AMS ~ 0.751bae/A+2:5% .v/v 36 56 67 36 44 60
RUPowerMAX+AMS 1.51b ae/A +2.5% v/v 61 95 98 62 79 74
RUPowerMAX+AMS 2.25Ib ae/A +2.5% v/iv '67 99 98 68 74 83
RUPowerMAX+Outlaw+AMS 0.3751b ae/A + 16 0oz +2.5% v/v 30 65 67 36 85 | 75
RUPowerMAX+Latigo+AMS 0.375 b ae/A + 12 oz + 2.5% v/v 31 63 64 40 84 69
RUPowerMAX+Latigo+AMS 0.375 Ib ae/A + 16 0z +2.5% v/v 33 63 70 48 92 ‘ 86
RUPowerMAX+Latigo+tAMS 0.75 b ae/A + 12 0z +2.5% v/v 44 77 76 48 95 81
RUPowerMAX+Weedone LV4+AMS 0.75 1b ae/A+ 16 0z + 2.5% v/v 33 70 73 45 92 | 86
RUPowerMAX+Latigo+AMS 1.51b ae/A + 12 0z +2:5% v/v 40 90 82 60 87 82
Express SG 0.5 0z +0.75 Ib ae/A + 0.25% v/v + ‘
+RUPowerMAX-+Premier 90-+AMS 2.5% viv 46 95 93 90 87 87
Express SG 0.50z+0.75bae/A+ 12 0z + |
+RUPowerMAX+Latigo+tAMS 2.5%viv 46 92 88 86 92 83
LSD (5%) 9 10 10 10 19 12
Extra treatments not replicated: |
Gramoxone InteontExpress SG + !
Dimetric+Soy-Stik 3pt+0.50z+5330z+1.25pt 68 98 95 60 70 75
Ignite 280+AMS 29 oz + 0.89 gallon 75 97 97 35 35 60

Express SG+Ignite 280+Soy-StiktAMS 0.5 0z +29 oz + 1.25 pt +0.89 gal 80 98 90 88 88 68
RUPowerMAX+Stinger+AMS 0.75 Ib ae/A + 3 0z +2.5% v/v 40 70 75 50 60" 78

UpBeet+Destiny HC+RUPowerMAX + 0.5 oz ai/A + 1% v/v +0.75 Ib ae/A ‘
AMS +2.5% viv 50 70 88 55 75 65

TAMS=N-Pak AMS (liquid ammonium sulfate from Winfield Solutions), RUPowerMAX=Roundup PowerMAX, Premier 90=non-
jonic surfactant from West Central, Soy-Stik=methylated seed oil from West Central, Destiny HC=high surfactant methylated seed
oil from Winfield Solutions.



Weed control with SU Ratios. Howatt, Roach, and Harrington. ‘Faller’ hard red spring wheat
was seeded April 28. Treatments were applied to 3 to 4 leaf wheat, 6 to 12 inch wild buckwheat
and common lambsquarters, 1 to 2.5 ft wild mustard, 3 to 10 inch redroot pigweed, 2 to 4 inch

common mallow and 3 to 6 inch common ragweed on June 14 with 66°F, 60% relative humidity,
30% cloud cover, 5 mph wind at 360° and moist soil at 60°F. Treatments were applied with a

backpack sprayer delivering 8.5 gpa at 35 psi through 11001 TT nozzles to a 7-ft wide area the
length of 10- by 30-ft plots. The experiment was a randomized complete block design with four

replicates.
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Treatment Rate 6/22 6/22 6/22 6/22 6/22 6/22 6/29 6/29 6/29 6/29
' . oz ailA % % % % % % % % % %
Glyphosate+NIS+AMS 4.5+0.25%+24 90 94 75 85 72 91 99 99 85 97
Glyphosate+NIS+AMS 9+0.25%+24 95 92 77 86 74 90 99 99 97 98
Glufosinate+NIS+AMS 6.4+0.5%+48 84 95 8 92 80 91 91 98 81 89
Glufosinate+NIS+AMS 9.6+0.5%+48 86 95 89 91 8 91 91 98 89 92
Imazamox+NiS+UAN 0.5+0.25%+32 69 75 62 61 45 62 76 95 64 74
Thif-sg+Clet-SM+NIS 0.14+1.5+0.25% 80 76 72 75 59 77 85 85 86 82
Thif-sg+Trib-sg+Clet-SM+NIS  0.14+0.035+1.5+0.25% 80 76 74 76 62 80 85 89 82 84
Thif-sg+Trib-sg+Clet-SM+NIS  0.14+0.048+1.5+0.25% 80 76 66 71 56 74 85 87 86 84
Thif-sg+Trib-sg+Clet-SM+NIS  0.14+0.071+1.5+0.25% 80 74 76 70 60 76 85 95 80 84
Thif-sg+Clet-SM+NIS 0.3+1.5+0.25% 80 75 71 75 66 80 85 95 86 91
Thif-sg+Trib-sg+Clet-SM+NIS  0.3+0.075+1.5+0.25% 80 75 72 75 52 74 85 95 84 85
Thif-sg+Trib-sg+Clet-SM+NIS  0.3+0.1+1.5+0.25% 80 76 72 75 55 71 85 95 82 87
Thif-sg+Trib-sg+Clet-SM+NIS  0.3+0.15+1.5+0.25% 80 74 69 71 62 72 85 94 81 89
Thif-sg+Clet-SM+NIS 0.45+1.5+0.25% 80 76 71 70 52 75 85 095 86 84
Thif-sg+Trib-sg+Clet-SM+NIS  0.45+0.053+1.5+0.25% 80 72 70 69 50 66 85 93 87 91
Thif-sg+Trib-sg+Clet-SM+NIS  0.45+0.088+1.5+0.25% 80 79 75 77 59 81 85 94 87 89
Thif-sg+Trib-sg+Clet-SM+NIS  0.45+0.124+1.5+0.25% 80 80 74 72 64 75 85 92 85 89
Untreated 0 0 0 0 0 0 0 0 0 0 0
cv 2 4 7 5 13 5 1 2 3 3
LSD 5% 2 4 7 5 11 5 1 2 4 4

Glufosinate provided better overall weed control 7 DAT than other herbicides. Glufosinate gave
better control of broadleaf weeds present than glyphosate; however, most broadleaf species
present are known difficulties for glyphosate. By 14 DAT, pigweed was removed from all
herbicide-treated plots. At this evaluation, glyphosate clearly gave the best overall control as
the brown rectangles from glyphosate activity were obvious from the field edge. Imazamox was

not as effective with the whole weed spectrum as combinations of SUs with clethodim.

Increasing the SU total rate three-fold generally gave 4 to 6% better control. Minor differences

among SU rate combinations were detected but likely would not have given practical differences
in a production field. As the summer progressed, redroot pigweed began emerging in
glyphosate and glufosinate plots, whereas areas treated with ALS inhibitors remained clean of

this species.
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Treatment Rate > ¢ > 2 2 08 > «x
6/29 6/29 7M2 7/M12 712 7M12 T7M2 T7/12

oz ailA % % % % % % % %

Glyphosate+NIS+AMS 4.5+0.25%+24 94 96 99 98 91 87 70 42
Glyphosate+NIS+AMS 9+0.25%+24 97 96 99 98 95 94 85 50
Glufosinate+NIS+AMS 6.4+0.5%+48 91 87 55 97 30 74 25 47
Glufosinate+NIS+AMS 9.6+0.5%+48 90 94 77 99 57 86 47 52
Imazamox+NIS+UAN 0.5+0.25%+32 45 93 93 96 15 79 22 97
Thif-sg+Clet-SM+NIS 0.14+1.5+0.25% 64 89 91 86 89 97 74 99
Thif-sg+Trib-sg+Clet-SM+NIS  0.14+0.035+1.5+0.25% 65 92 85 99 91 96 57 98
Thif-sg+Trib-sg+Clet-SM+NIS  0.14+0.048+1.5+0.25% 61 87 88 97 89 97 61 99
Thif-sg+Trib-sg+Clet-SM+NIS  0.14+0.071+1.5+0.25% 66 89 87 99 86 97 64 99
Thif-sg+Clet-SM+NIS 0.3+1.5+0.25% 74 94 89 93 89 94 71 99
Thif-sg+Trib-sg+Clet-SM+NIS  0.3+0.075+1.5+0.25% 72 91 85 98 93 97 76 99
Thif-sg+Trib-sg+Clet-SM+NIS  0.3+0.1+1.5+0.25% 71 94 86 99 89 97 80 99
Thif-sg+Trib-sg+Clet-SM+NIS  0.3+0.15+1.5+0.25% 62 92 84 98 90 97 80 99
Thif-sg+Clet-SM+NIS 0.45+1.5+0.25% 72 90 88 85 90 97 72 99
Thif-sg+Trib-sg+Clet-SM+NIS  0.45+0.053+1.5+0.25% 71 94 85 95 92 96 75 98
Thif-sg+Trib-sg+Clet-SM+NIS  0.45+0.088+1.5+0.25% 73 92 87 98 93 97 84 99
Thif-sg+Trib-sg+Clet-SM+NIS  0.45+0.124+1.5+0.25% 71 94 86 95 93 97 86 99

Untreated 0 0 0 0 0 0.0 0 0 0

cv 6 2 3 4 9 8 14 7

LSD 5% 5 3 3 5 10 10 13 8




Alfalfa response to sulfentrazone. Howatt, Roach, and Harrington. An established
alfalfa crop was treated following the first cutting at Fargo on June 5 with 60°F air
temperature, 74% relative humidity, 100% cloud cover, 0 to 2 mph variable wind and
damp soil. Treatments were applied with a backpack sprayer delivering 8.5 gpa at 35
psi through 11001 flat fan nozzles to a 7-ft wide area the length of 10- by 30-ft plots.
The experiment was a randomized complete block design with four replicates.

Alfalfa Alfalfa Alfalfa Alfalfa Alfalfa

Treatment Rate 6/10/10 6/19/10 6/30/10 7/12/10 8/1/10
oz ailA % control
Suen&Carf+PO 2.2+1% 37 0 0 0 0
Suen&Carf+PO 4.441% 57 0 0 0 0
Flumioxazin+PO 2+1% 17 0 0 0 0
Suen&Metr+PO 6.75+1% 20 0 0 0 0
Suen&Metr+PO 9+1% 45 0 0 0 0
Suen&lmazethapyr+PO 2.5+1% 17 0 0 0 0
Untreated 0 0 0 0 0 0
cv 239 0 0 0 0
LSD 5% 9 0 0 0 0

Alfalfa injury 4 d after treatment was quite noticeable for all herbicides because there
was so little tissue present. New tissue emerging after treatment did not exhibit injury
even though all herbicide combinations included at least one product that could
translocate. None of the cosmetic injury was noticed 2 w after treatment, and lingering
effects such as stunting or chlorosis were never observed in this study. The healthy
alfalfa stand precluded subsequent weed control ratings because consistent weed
pressure did not emerge.



Volunteer Roundup Ready canola control. Zollinger, Richard K., Jerry L. Ries, and Angela J.
Kazmierczak. Experiments were conducted near Casselton, ND, to evaluate control of volunteer
Roundup Ready canola at two plant stages. Dekalb ‘DKC52-41" Roundup Ready canola was planted on
April 21, 2010. POST treatments, at canola stage 3.2, were applied on June 7 at 10:00 am with 72 F air,
90 F soil surface, 27% relative humidity, 0% cloud cover, 1 to 3 mph SE wind, dry soil surface, damp
subsoil, excellent crop vigor, and no dew present to V6 to V8 (0 to 15% bolting) canola. LPOST
treatments, at canola stage 4.1, were applied on June 14 at 2:20 pm with 76 F air, 98 F soil surface, 23%
relative humidity, 40% cloud cover, 4 to 8 mph NE wind, dry soil surface, moist subsoil, excellent crop
vigor, and no dew present to V8 (10 to 20% flowering) canola. Treatments were applied to the center 6.7
feet of the 10 by 40 foot plots with a backpack-type plot sprayer delivering 8.5 gpa at 40 psi through 11001
Turbo Teeldet nozzles. The experiment had a randomized complete block design with three replicates per
treatment.

The purpose of this study was to evaluate herbicide activity on Roundup Ready canola applied at growth
stage 3.2 (beginning bolting) and growth stage 4.1 (beginning flowering). Growers may not know they
have volunteer RR canola in soybean fields, identify these plants as wild mustard, and assume that
glyphosate will kill these plants. After application growers may correctly identify the Roundup Ready
canola after plants bolt and herbicide effectiveness is reduced. There is almost no control data from
herbicides applied after canola plant bolt. Flexstar was the most effective herbicide used in this study and
gave near complete control. Most herbicides used in this study gave less canola control than when applied
to pre-bolting plants. All ALS herbicides (Firstrate, Pursuit (in Extreme), and Raptor) did not give adequate
canola control. Contact herbicides of Cadet, Sharpen, and Ignite also did not control canola, however
Sharpen gave 96 control at 14 DAT but regrowth caused lower weed control at 28 DAT. Weed control was
similar for some herbicides when applied at-3.2 or 4.1 growth stage, but Sharpen and Ignite gave greater
canola control when applied at 4.1 compared to 3.2 growth stage at 28 DAT. (Department of Plant
Sciences, North Dakota State University, Fargo).

Table. Volunteer Roundup Ready canola control (Zollinger, Ries, Kazmierczak).

Canola 14 DAT 28 DAT
Treatment Rate Stage Canola Canola
(product/A) 3.20r4.1 - - % control - - - - % control - -

FirstRatet+R-11+28% 0.20z+0.25% viv+2.5% viv 3.2 45 58
41 45 57
FirstRatet+R-11+28% 0.30z+0.25% viv+2.5% viv 3.2 58 70
4.1 53 68
Flexstar+Soy-Stik+28% 0.5pt+1.25pt+1.125% viv 3.2 99 99
4.1 93 98
Flexstar+Soy-Stik+28% 0.75pt+1.25pt+1.125% viv 3.2 99 99
. 4.1 96 97
Cadet+R-11+28% 0.7fl 0z+0.25% viv+2.5% viv 3.2 12 12
‘ 4.1 27 23
Cadet+R-11+28% 0.9fl 0z+0.25% v/v+2.5% viv 3.2 23 23
41 17 20
Sharpen+Soy-Stik+28% 1l 0z+1.25pt+2.5% viv 3.2 96 75
4.1 94 85
Ignite+tAMS 22fl 0z+3lb 3.2 60 25
41 53 40
lgnite+tAMS 33fl 0z +3Ib 3.2 70 37
41 68 45
Extreme+R-11+28% 1.5pt+0.25% viv+2.5% viv 3.2 47 55
4.1 57 72
Raptor+Soy-Stik+28% 2fl 0z+1.25pt+2.5% viv 3.2 55 65
4.1 47 62
Raptor+Soy-Stik+28% 4fl 0z+1.25pt+2.5% viv 3.2 63 82
4.1 55 77
LSD (0.05) 9 8




Chickpea tolerance to Sharpen applied preemergence.Jenks, Willoughby, and Hoefing. The objective of
this study was to evaluate chickpea tolerance to higher rates of Sharpen and Pursuit. ‘Frontier’ chickpea
was seeded on May 14. Glyphosate was applied to the entire study area on May 15. All treatments were
applied PRE on May 19.

It should be noted that rates used in this study are 3-4-times current use rates. All treatments caused light to
moderate crop injury. All freatments provided good to excellent control of biennial wormwood and prostrate
pigweed. Given that glyphosate was applied prior to the PRE application, the weed control provided here
was entirely from residual control.

Table. Chickpea tolerance to Sharpen applied preemergence. (1038)

Crop injury Weed Control®
| Chickpea __ Biww Prpw
Treatmehté, Rate Jun5 | Jun23 | Jul8 \ Jul19 | Jun23 \Juls Jun23 | Jul8
% %

Untreated hn 0 0 Lo e l0 0
Sharpen 3z | O 43 9w, 5 |\ 9 87 | 91 89 .
‘Sharpen  4floz 0o 18 47 11 | 9 971 | 95 . 89
Optill* 30z 0 7 18 15 | 93 &1 | 100 100
Pursut.  6for | 0O 23 26 23 | 93 81 | 100 100
LSD(0.10) NS 4.6 61 125 5.2 10 5.5 5.2

2All treatments applied PRE; Giphosate applied PRE across entire study.

bBiww=Biennial wormwood: Prpw=Prostrate pigweed
°Optill at 3 oz is equivalent to 1.5 oz Sharpen + 6 floz Pursuit



Chickpea tolerance to Sharpen tank mixed with other PPO inhibitors.Jenks, Willoughby, and
Hoefing.The 2010 Sharpen label prohibits tank mixing Sharpen with other PPO inhibitors such as Spartan
and Valor. Previous NDSU research has shown that these combinations may provide better weed control
than either herbicide applied alone. This study was conducted to confirm whether a tank mix of two PPO
inhibitors is safe on peas and chickpeas. Glyphosate was applied PRE across the entire study.

Valor was the only treatment that caused significant chickpea injury. Tank mixing Sharpen with Valor did not
significantly increase injury. There was essentially no injury with Sharpen alone or tank mixed with other
PPO inhibitors such as Spartan and Reflex.

Sharpen and Spartan applied alone provided about 80% biennial wormwood control. Applied together as a
tank mix, Sharpen + Spartan provided 99% biennial wormwood control. Similar increases were observed
with Sharpen + Reflex and Sharpen + Valor.

Tablé. Chickpea tolerance to Sharpen tank mixed with other PPO inhibitors. (1018)

Chickpea Weed Control
Injur Density Height Biww?
12 | 3

Treatment™ Rate Jun | Jul | 19Jul | 16 Jun | 2 Jul 20 Jul 3Jul | 19 Jul
e ) Ypmmmioms | MTOW | rmememeQMlmmmmmemes | oY
Sharpen 1floz 0 0 0 | 25 | 9283 375 | 83 81
Spartan 4.5 fl oz 0o 0 0 2.4 270 353 | 78 80
Refex ~  075pt 0 0 0 | 31 [p275 372 | 43 45 .
Valor 20z 0 15 12 | 28 | 236 363 | 67 68
ProwlH20  3pt 0o o o0 | 22 |o2r0 35 | 7. 0
_Sharpen + Spartan 1oz+45floz| 0 0 0 | 23 | 254 374 | 100 99
Sharpen+ Reflex 10z+075pt | 0 0 0 | 25 | 256 379 | 93 92
Sharpen +Valor  1o0z+2o0z 0 14 14 33 231 359 | 98 98
Sharpen+Prowl 1oz+3pt | o o0 0 | 18 | o278 353 | 8 83
Powl  15pt 0 0 0 | 28 | 200 379 | 10 7.
Untreated . 0 0 o0 | P26 |9283 378 | 0o 0
LSD (0.05) NS 2 2 1 3 6 15 16
cv 0 54 51 32 7 9 15 16

aBiww =Biennial wormwood
bAll applications applied PRE; glyphosate applied PRE across entire study.
°Sharpen applied with MSO (1%) + AMS (2.5%); Prowl=Prowl H20.



Permit + Spartan on dry beans. Zollinger, Richard K., Jerry L. Ries, and Angela J. Kazmierczak. An
experiment was conducted near Thompson, ND, to evaluate crop response to dry bean tank-mixes.
‘Stampede’ pinto bean and ‘T9905' navy bean were planted on May 27, 2010 followed by the application of
PRE treatments at 1:40 pm with 78 F air, 61 F soil at a four inch depth, 38% relative humidity, 50% cloud
cover, 5 to 8 mph SE wind, damp soil surface, and wet subsoil. Soil characteristics were: 6.7% sand,
70.5% silt, 22.8% clay, silt loam texture, 4.0% OM, and 8.1 pH. Treatments were applied to the center 6.7
feet of the 10 by 40 foot plots with a backpack-type plot sprayer delivering 17 gpa at 40 psi through 11002
Turbo TeedJet nozzles. The experiment had a randomized complete block design with three replicates per
treatment.

43 DAT PRE, all treatments gave 99% control of common lambsquarters, kochia, and redroot pigweed,
and 0% dry bean variety injury, although Permit alone at 0.75 0z/A gave 72%, 62%, and 47% control of
common lambsquarters, kochia, and redroot pigweed, respectively. Permit + Spartan can be an effective
soil-applied treatment as Spartan controls many small-seeded broadleaf weeds and Permit controls
common lambsquarters and many large-seeded broadleaf weeds. The wide spectrum of broadleaf weed
control and residual weed control from both products may allow for season-long weed control. Addition of
a PRE type grass control, Outlook or similar product may control most all grass and broadleaf weeds. No
research has been conducted to determine dry bean response to combinations of these products. Data
from this study shows excellent dry bean safety and excellent weed control. (Department of Plant '
Sciences, North Dakota State University, Fargo).

Table. Permit + Spartan.on dry beans (Zollinger, Ries, Kazmierczak). .

14, 21, and 29 DAT - PRE

Treatment Rate Navy Pinto Colg Koch Rrpw
(product/A) --%injury -~ ----- % injury - - - - -
Permit+Spartan Charge 0.50z+3.75fl oz 0 0 99 99 29
Permit+Spartan Charge 0.50z+4.75fl oz 0 0 99 99 99
Permit+Spartan Charge 0.50z+5.75fl oz 0 0 99 99 99
Permit+Spartan Charge 0.750z+3.75fl oz 0 0 99 99 99
Permit+Spartan Charge 0.750z+4.75fl oz 0 0 99 99 99
Permit+Spartan Charge 0.750z+5.75fl oz 0 0 99 99 99
Permit+Spartan Charge+Outlook 0.50z+3.75fl 0z+18fl 0z 0 0 99 99 29
Permit+Spartan Charge+Outlook 0.50z+4.75fl 0z+18fl oz 0 0 99 99 99
Permit+Spartan Charge+Outlook 0.50z+5.75fl 0z+18fl 0z 0 0 99 99 99
Permit 0.750z 0 0 99 43 99
Spartan Charge 5.75fl oz 0 0 99 99 99
LSD (0.05) NS NS NS 9 NS




ZL S 6 0l € 14 8 SN € 4 0] (50°0) @s1
0 0 0 0 0 0 0 0 0 0 0 psjeaqun
8. 66 8. G6 0 0 A % L+AA %GZ 0+101 +20 iy %8Z+1 | -y+ueibeseg+iojdey
Ly 66 29 08 0 4 AN % L+AA %GZ 0+1d]+20 §Z+20/9°0 %8¢+| L-+uelbeseg+iojdey+jiuied
er 66 2 €6 4 Z AN Yo L+AIN %G 0+Z0 Y2+20/9°0 %82+ L-d+iojdey-+Hiused

GG 66 €9 £ cl ol AN Y% L+MNA %ST0 %82+ 1-d
+1dg"1L+1d9° L +20/9°0 +]SB0d 1Inzoy+uelbesegq }nzey+}iwisd

cs L6 09 59 € € AN Y L+AN %SG20 %8¢+ 1-d
+1dg"0+1dg"0+20/9°0 +]SB0d }Inzay+ueibeseg Jnzoy+Hwiad
A 66 8¢ 0 14 € AA Y% L+NA %SZ0+20L9°0 %82+ 1-d+iuled
180d
29 66 18 26 0 14 ¢l 66 88 0 0 AJA % L+NA %52 0+20,9°0Adz+1dg e %82+ L-H+liWied/uejeuog+welds
1S0d/Idd
€9 66 96 086 z 0 €9 66 99 € 0 20/9'0pdz+1ds g Huwuad/ueleuog+welds
4d/ldd
<9 66 €6 18 L 0 €8 66 66 Z 0 2079'0+3dzHdg'¢ Huued+ue[euos+weyd3
idd

....... JOLUOD %y - - - - == = - - Anfuy o - - S |0NUOD O =~ - - - - Anfur o - - (wponpoud)
Uooy mdiy bjog  JUM A oluld ANEBN UooM mdry bjoo ojld AneN aley ounesl |
180d - 1vad Z 34d/Idd pue Idd - 1va ¢¢

"(lezoeilize)| ‘sely 1ebuyjo7) eoueis|o) uesq Ag  o|qel

"(0Bre ‘Ausioalun alels Bloded UHON ‘Saousiog jueld Jo Juswiiedsq)
*sd0JO [2UONUSAUOD U] [0JU0D paam 0} yoeosdde | SO Aq pamojjo} J¥d e Jo asn oy spoddns yosessal siy| (umoys jou ejep) eiyooy pue ‘pesmbid
100Jpal ‘sis)ienbsquue| UOWWOD JO [01U0D %66 pue ‘suopnedlidde JHd/Idd PUB |dd 18le 1vd L2 Pue ‘1vd v peaiesqo sem Ainful Ajaliea uesq Aip oN

Juswiea.) Jod seieoljdal 98y} Uum ubisep 300|q S1ejdwiod paziwopuel e pey juswiadxs ay] "sjuswiesal)
1S0d3 Jo4 sojzzou J18res ) ogin] Lo0L L Yybnoiy isd op 1e edb g'g pue Jxd pue |dd 40} $8jzZou Jored | 0qint z0oo L L ybnouyy 1sd o Je edb /| Bulealep
Jokeuds 10|d adA1->oedyoeq e yym sjoid 1004 0 Aq 01 BU} JO 1984 /9 J8juad ay) 0} paljdde atem sjuswiesl ) eiyooy (,pA/L 0} 0) youil pue ;pssmbid
Jooupal (,pA/L 0] 0) Youl| ‘siepenbsquie] uoWWod (,pA/L 0} 0) Youl| BIem sjuswiesl] |dd Uim uoneolidde Jo awi je Jussaid ssioads spespp "eIyooy (,pA/L
0} 0) youl ¢ 0} | pue ‘pambid J00upai (,PA/S 0) L) youl ¢ 0} | ‘Sisienbsquie| uowwod (,pA/0l 0} G) Youl & 0} | :8Jom sjuswiess |dd Inoyyum uolesijdde
1S0d lo swip e jussald satoads paapp "ueaq AIp €A 0} ZA 0} Juasald mop ou pue ‘JoBIA douo Jus||90X8 ‘[I0SgNs Jam ‘aoeuns [10s Alp ‘puim AAN ydw o 0}
G “J9A0D PNOJY %0 ‘ANpIWNY SAle[el %0/ ‘@JeuNns [0S 4 g/ “Ie 4 $9 Yim we 00:0) I8 §Z aunp uo paljdde aiom sjuswijesl} | SOd 'Hd L'g Pue ‘WO %0’
‘9INIXS) Weo| YIS ‘Ae[d %Q°ZZ ‘UIS %G 0/ ‘PUBS 9% /°Q :919M SOISIISJORIELD |I0S "loSqNS Jom pue ‘@delns [10s dwep ‘puim 38 ydw g 0} G J8A0d pPnojo %05
‘Apiuny aAne|al %g¢ ‘Yidep ysui Inoj e Je j1os 4 |9 ‘e 4 8/ UIm ‘Ajoanosdsal ‘wd Gz:| pue gz:| e peiidde siam sjuswiest) Jyd pue |dd ‘siuswiess)
IMd Jo uoneoydde ayy Ag pamojjo} ‘uesq Areu G061, pue uesq ojuld apsdwels, jo Bunueld syl Ag pamojjo} ‘yidep youl Z 0} | & 0} J0JeAlINO pIsl)
e yum pajelodiooul o|gnop pue paljdde asom sjuswiesd) |dd ‘010z 2Z Aey UO ‘swedboud [01uos pesm ueaq Aip 0] Aoeojile psem pue ssuodsal doio
sjenjeAs 0} ‘gN ‘uosdwoy | Jesu pelonpuod sem juswadxe uy ezosswzey] [ ejebuy pue ‘sary 7 Ausp Y pieyory Jebujjoz “edUBIS|0} Uedq Al

10



g'e Z¢ ]2 SN L ol € 4 4" SN 6 el € 14 (60°0) as1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 pejeaun
g8 8¢l €8 66 £8 16 0 0 8. 66 8. g6 0 0 AJA % L+NA %GZ 0+1d | +20 B %82Z+1 L-H+ueibeseg+io)dey
98 97l ¢l 66 0L 88 0 0 yA4 66 29 08 0 4 NA Y L+AA %GZ 0+3dL+20 J2+20/9°0 %@gz+ueibeseg+ioydey+iuisd
88 61l 0L 66 el 96 0 0 574 66 €g £8 4 c AN Y% L+NA %SGC 0420 |§2+20.9°0 %82+ L-d+lojdey+iuiad

8 a4’ o1} 66 €9 e cl 0l i} 66 €9 24 Zl oL AN Y L+MA Y%G2 0 %8Z+1 -4
+1dg 1 +11dg' L +20/9'0  +1SBOd }Inzoy+ueibeseq }nzay+}uusd

€9 el Ly 66 4] g9 0 0 4] 66 09 g9 g € AN Y L+AN %620 %8Z+L1L-d
+1dg 0+1dg°0+20/9'0  +ISBOd }Inzey+ueibeseq }nzay+jiuied
'S 678 AN 66 8¢ 0 0 0 L€ 66 82 0 4 € NA Y%L +MA %52 0+Z0/9°0 %82+ L-d+iwied
1s0d
¥'6 26l €L 66 €8 06 0 0 Z9 66 /8 6 0 4 NN Y% L+MA %52 0+20/9°0Adz+1ds ¢ %8Z+] L-d+uod/uejeuog+ weyds
1S0d/1dd
€0l 9yl €9 66 9 06 0 0 €9 66 96 06 z 0 z0/9'0pdg+Hdg e HWiad/uejeuog+we)d
AHd/Idd
9'0L L9l 8. 66 €6 06 0 0 <9 66 £6 8 l 0 z0/9'0+}dz+dg ¢ Hulsd+Uejeuog+weld3
Idd

SYAMO - e JOUOD O -~~~ = - -fnfuro, - ------ louoDd 9 - -~ - - - - Aanfu o, - (vponpoud)
ojuld AABN  Uo0d mdry bjoo UM A Oluld AreN yooy mdig bjoo WM A Oluld AAeN ajey jusuwieal |
PIRIA 150d - Lvd 8¢ 1S0d-1vavl

‘(fezolsiwizey, ‘saly ‘Jobui|joZ) oduUeBIS|0) UBSQ AIQ JU0D ¥[qe |

11



POST weed control with bentazon and imazamox tank mixtures in dry bean, Carrington, 2010.
(Greg Endres and Blaine Schatz). The experiment was conducted at the NDSU Carrington
Research Extension Center in cooperation with BASF. Experimental design was a randomized
complete block with four replicates. ‘Lariat’ pinto bean was planted May 26. Herbicide treatments
were applied with a hand-held boom sprayer delivering 17 gal/A at 35 psi through Teelet XR
80015 flat fan nozzles to the center 6.7 ft of 10- by 25-ft plots on June 20 with 71 F, 56% RH, and
8 mph wind to 1.5 trifoliate leaf bean, 3- to 5-leaf yellow and green foxtail, 4- to 6-inch tall
common lambsquarters, and 2- to 4-inch tall wild buckwheat.

No crop response was noted. Weeds were suppressed with generally similar efficacy among
treatments (Table).

Table.
Herbicide Weed control (%)’

Treatment’ Rate 30-Jun 9-Jul 4-Aug
No. | fl oz product/A || fota | colq | wibw || fota | colq | wibw fotal colq
1 |untreated check X 0 0 0 0 0 0 0 0
2 |Raptor 4 69 | 69 | 36 71 | 70 | 69 70 | 67
3 |Basagran + Raptor 16+4 72 75 57 73 | 74 68 70 | 1
4 |Basagran + Raptor 21.4+4 71 75 58 72 | 73 69 66 | 72
5 |BAS 762ACH 24 72 75 75 73 74 67 68 | 73
6 |Basagran + Raptor 24+4 69 71 75 70 | 72 69 66 | 72
7 |Basagran + Raptor 28 +4 70 71 70 71 71 68 65 | 70
C.V. (%) 66 | 50 | 31.0 || 41| 34| 44 || 36| 47
LSD (0.05) 5 4 22 3 3 3 3 4

1fota=green and yellow foxtail; colg=common lambsquarters; wibw=wild buckwheat.

Treatments included COC (MES 100 ) at 1% v/v plus UAN at 2% v/v.
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Sharpen and dry bean desiccation. Zollinger, Richard K., Jerry L. Ries, and Angela J. Kazmierczak.
An experiment was conducted near Hatton, ND, to evaluate dry bean desiccation from Sharpen. Hyland
‘T9905' navy bean was planted on June 4, 2010. Desiccation treatments were applied on September 14 at
11:30 am with 59 F air, 69 F soil surface, 57% relative humidity, 90% cloud cover, 1 to 3 mph S wind, dry
soil surface and moist subsoil. Applications were made at 75 to 85% leaf drop; 5 to 20% vine desiccation;
5 to 10% green pods; 25 to 30% yellow pods; and 70 to 75% brown/dry pods. Treatments were applied to
the entire 6.7 by 30 foot plots with a backpack-type plot sprayer delivering 17 gpa at 40 psi through 11002
Turbo Teedet nozzles for all applications. The experiment had a randomized complete block design with
three replicates per treatment.

Sharpen used as a dry bean desiccant has proven to be very effective. Sharpen at rates of 0.72 fl to 2 fl oz
generally gave similar control. The high rate of Sharpen does speed up the initial desiccation at 3 and 7
DAT. At 10 and 14 DAT, leaf desiccation and pod color was is the same, although the highest rate of
Sharpen is better on vine desiccation. Valor is also an effective desiccant, although the speed of the dry
bean desiccation is slower than the high rate of Sharpen, at 3 and 7 DAT. Roundup and Aim applications
are slow to desiccate. (Department of Plant Sciences, North Dakota State University, Fargo).
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Vida dry edible bean desiccation. Zollinger, Richard K., Jerry L. Ries, and Angela J. Kazmierczak. An
experiment was conducted near Hatton, ND, to evaluate dry bean desiccation from Vida. Hyland ‘T9905'
navy bean was planted on June 4, 2010. Desiccation treatments were applied on September 8 at 10:20
am with 62 F air, 72 F soil surface, 49% relative humidity, 5% cloud cover, 1 to 3 mph S wind, dry soil
surface and moist subsoil. Applications were made at 60 to 80% leaf drop; 5 to 10% vine desiccation; 5 to
10% green pods; 90 to 95% yellow pods; and 5 to 10% brown/dry pods. Treatments were applied to the
entire 6.7 by 30 foot plots with a backpack-type plot sprayer delivering 17 gpa at 40 psi through 11002
Turbo Teedet nozzles for all applications. The experiment had a randomized complete block design with
three replicates per treatment.

All Vida treatments, the pH was lowered to 4.6 to 4.7. Generally, weather conditions were unfavorable for
desiccation. Over two inches of rain, low temperatures in the high 30's and high temperatures in the low to
upper 50's. Very little sunshine, several days of passing showers, and heavy dew in the mornings. All
treatments performed similarly, although Valor generally performed better and at a quicker desiccation
rate. Gramoxone Inteon was slower and had less desiccation than expected, probably because of poor
desiccation weather. Vida treatments were similar to Gramoxone Inteon on leaf desiccation and pod color
change, but had less desiccation to the dry bean vine. Tank-mixes of Gramoxone Inteon and Vida did not
significantly increase desiccation. (Dept of Plant Sciences, North Dakota State University, Fargo).

19



spod umolq %, = UMoig,

'spod MO|[9A %, = MOJ[BA,

‘spod usaib ¢, = usaln),

"UONBODISAP SUIA %, = BUIA,

“doJp Jes| pue UojjeddIssp Jes] %, = jesT,

L L SN 9 9 € € L 9 9 (50°0) @S
4] 214 0 S 29 514 yA4 ¥ S /9 psjesnun
G6 S 0 414 06 g8 j*12 0 A 8 QIS C+NA % L+1dg SINV+XBWIqISH+U03jU] SUOXOWERID
66 0 0 G6 86 G6 S 0 28 96 qI5'ZHb1L+20G") SINV+]I00S+I0[BA
6 8 0 oy 6 €8 Ll 0 8¢ A} QIS Z+AA %L +1dL+Z0 IG/°Z  SINY+XBUWIGISH+UOS]U| SUOXOWEID+EPIA
6 8 0 ge 06 88 cl 0 8¢ S8 QIS Z+HNA %L+ L+Z0 UGZLy  SINV+XBWIGISH+UO0SIU] SUOXOWEID+EPIA
Z6 8 0 A €6 28 Zl 0 AN .8 QIS Z+AA % L+Z0 JIGTL Y SIV+XewigisH+epIA
........... JOJUOD ¥y =~ = - - - =~~~ LR o) (e A (vaonpold)

UMmolq MOJeA  uoalb QUIA 1e9| umolg  Mmojjek ussib  BUIA L] a|ey Juswieal]
“vavl 1va ol s T )

“(JezoIellzZe)| pUB 'Soly Jebufjoz) UONesdIssp Ueeq a|gipd AIp epIA JU0D Slge L

‘spod UMoIq 9, = umolig,

"spod MOJI9A ¢, = MOJ|B A,

'spod usaib 9, = usalo),

"UO[}EDDISAP BUIA %, = SUIA,

‘doip JeS| puB UOHEIDISaP Jes)} %, = JesT,

9 9 SN L 9 9 9 e 9 G (G0°0) s
JAS 8¢ S I°] 29 8¢ jeC] yA L 29 psjesqun
89 A 0 Ge LL 29 Ge € z¢ el gIG Z+AA % L+1dZ SNV +XEWIqISH+U08jU| SUOXOWEID)
Z8 8l 0 19 43 cL yx4 0 08 8 alg'g+iblL+z0g°| SINV+[100G+I0[EA
el yx4 0 f44 €8 29 A I Ll 8. QIS Z+AA %1L+1dL+Z0 YG/°7  SINV+XBUWIGIOH+UOS)U| SUOXOWERID+BPIA
€L lZ 0 (44 Z8 €9 LE 0 8L LL alG Z+AA %L +HAL+Z0 JIGZL'F  SINV+XBUWIQISH+UOSIU| SUOXOWERID+EPIA
43 82 0 [44 €8 €9 e 0 0¢ Ll QIS Z+AN %L +2Z0 JGTL'Y SIY+XeWwIqIsH+EPIA
........... JOQUOD Oy - === -=-=-~--- LRI o: (1o AR (vaonpoud)

umolq mojek  ueeib BUIA 189 JUMOIq- MO[eA  (usalb  BuiA B a)ey jusuneall
1va .l 1vas

“(ezoielluzey] pue ‘sely ‘Jebul||i0Z) UOREDDISap UESq 9|gips AIp BPIA "Bjdel

20



Dry pea tolerance to clethodim and quizalofop.Jenks, Willoughby, and Hoefing.The objective of this study
was to determine if the grass herbicides clethodim(Select) and quizalofop(Assure 1) cause dry pea injury.
Two formulations of clethodim (Select Max and Volunteer) and one quizalofop (Assure Il) formulation were
evaluated. Two rates of each herbicide were applied when peas were 5-6 inches tall (June 2) and 8-10
inches tall (just prior to flowering on June 9). Select Max applied just prior to flowering was the only
treatment to show minor injury. Select Max turned the peas a darker shade of green for several days, but
injury was not visible 2 weeks after treatment. No injury was observed from Assure I, Volunteer, or Select
Max at the early stage. “

Table. Dry pea tolerance to Select Max and Assure 1l. (1024)

Dry Pea
Injury Yield TW

Treatment®  Rate Timing | 9Jun | 16Jun | 26Jun | 8Jul | 6Aug | 6Aug

% Ib/A Ib/bu
Untreated . 0 0 0 0 4205 628
SelectMax 12floz 5-inch 0 0 0 0 13930 63.9
‘SelectMax  16floz 5-inch 0 0. 0 0 3906 | 641
Volunteer  6floz _5dnch | 0 o' 0 0 | 4199 | 633
Volunteer ~ 8floz 5+dnch | 0 0 0 0 | 4018 | 634
Assure |1 8floz 5-inch 0 0 0 0 4182 63.0
SelectMax 12floz Pre-Flower | 0 B 0 0 4194 | 830
Select Max 16 floz Pre-Flower 0 11 0 0 3803 62.8
Volunteer  6floz  Pre-Flower | 0 0 0 0 | 4003 | 635
Volunteer ~ 8floz  Pre-Flower | 0 0 0 0 | 4082 | 633
Assurell  8floz Pre-Flower | 0 0 0 0 4157 | 635
LSD (0.05) NS 1 NS NS NS NS
oV 0 26 0 0 9 1

®Treatments were applied on June 2 and June 9.
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Dry pea tolerance to Sharpen tank mixed with other PPO inhibitors.Jenks, Willoughby, and Hoefing. The
2010 Sharpen label prohibits tank mixing Sharpen with other PPO inhibitors such as Spartan and Valor.
Previous NDSU research has shown that these combinations may provide better weed control than either
herbicide applied alone. This study was conducted to confirm whether a tank mix of two PPO inhibitors is
safe on peas and chickpeas. Glyphosate was applied PRE across the entire study.

Valor was the only treatment that caused significant dry pea injury. Tank mixing Sharpen with Valor did not
significantly increase injury. There was essentially no injury with Sharpen alone or tank mixed with other
PPO inhibitors such as Spartan and Reflex.

Table. Dry pea tolerance to Sharpen tank mixed with other PPO inhibitors. (1017)

Dry Pea
Injury Density Height Yieid ™
Jun | Jul Jul Jul Jul Aug Aug
Treatment™ Rate 9 3 19 Jun 16 2 20 16 16
R | % sqft | -—-—cm-—— /A | Tb/bu
Sharpen = 1floz lo o 0 37 |410 720 | 3797 | 656
Spartan ~ 45floz o 1 0 25 1397 734 | 3973 | 67.3
Reflex ~ 075pt b0 0 35 |398 691 | 3533 | 669
valor 20z 0 12 8 29 |427 708 | 3725 | 653
Pow  3pt 0 1 0 | 32 |445 727 | 3802 | 659
Sharpen + Spartan 1o0z+4.5floz| 0 1 0 39 437 751 | 3882 | 654
Sharpen + Reflex 10z+075pt| 0 0 0O 35 |449 718 | 3876 | 656
Sharpen +Valor 10z+20z | 0 14 9 | 36 |406 666 | 3584 | 663
‘Sharpen+Prowl  10z+3pt |\ o 0 0 | 45 |445 714 | 3886 | 681
Prowl  15pt 0 0 0 | 32 |429 689 | 3428 | 66.5
Untreated 0 0 0 | 27 |420 719 | 3395 | 6638
LSD (0.05) NS 4 4 1 NS NS NS 1
cv 0 9 135 19 7 4 6 1

2All treatments applied PRE; Glyphosate applied PRE across entire study.
bSharpen applied with MSO (1%) + AMS(2%) '
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Japanese brome control in dry pea.Jenks, Willoughby, and Hoefing. The objective of this study was to 1)
evaluate dry pea tolerance to various soil- and POST-applied herbicides and 2) evaluate Japanese brome
control with these herbicides. Prowl H20, Dual, Outlook, Axiom, Valor, and KIH-485 were applied PRE.
Select Max, Assure I, and Raptor were applied when peas were 4-inches tall. Glyphosate was applied
preplant and PRE as the Japanese brome density was very high. Therefore, the soil-applied herbicides were
evaluated for their residual control.

Valor and KiH-485 caused slight to moderate dry pea injury. Raptor applied POST also caused significant
crop injury. All of the herbicides provided good to excellent Japanese brome control. Note that some of
these herbicides are experimental and are not currently labeled for use in dry pea. The study was not
harvested due to rains that flooded part of the research plot.

Table. Japanese brome control in dry pea. (1031)

Dry pea Jabr®
o Injury ‘ Density Height Control
Treatment™ Rate Timing | Jun 8 ‘ Jul 6 Jun 16 Jul2 | Jul20 Jul 6
Ll e : Yo mrow | --——— cm--—--—- =%
Untreated . .0 0 | 115 | 534 689 | 0
ProwlH20  25pt  PRE o 0 | 99 | 496 686 | 89
Dual 167pt PRE 0 0 | 100 486 673 | 98
Outibok  14floz  PRE 0 0 105 | 499 689 | 8
Axom 130z  PRE 0 0 93 | 491 759 98
Valor 30z  PRE 0 21 101 | 487 727 98
KIH-485 015 PRE | O 17 96 | 442 687 | 100
Select Max 9floz 4-inch 0 0 10.0 490  69.1 100
Assrell | 8floz . 4wen| 0 0 | 93 | a9 703 | 100
Raptor 41 oz 4-inch 0 22 8.7 373 674 100
LSD (0.05) NS 3 NS NS NS 7
oY 0 28 13 12 16 5

@Jabr=Japanese brome
b Glyphosate applied preplant and preemergence fo all treatments
Select Max and Assure Il applied with COC (1%); Raptor applied with NIS and 28% N (0.25% + 2.5%).
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Field pea weed control with Sharpen, Carrington, 2010. (Greg Endres and Rick Glatt). The trial
was conducted in cooperation with BASF to evaluate weed control and field pea response with
soil-applied Sharpen. Experimental design was a randomized complete block with three
replicates. The field trial was established on a Heimdal-Emrick loam soil with 3.9% organic
maitter, 5.9 pH, 38 b N/A, 10 ppm P, and 187 ppm K. Inoculated ‘Midas’ field pea was direct-
seeded in wheat stubble at 300,000 pis/A in 7-inch rows on May 3. Herbicide treatments were
applied with a CO,-hand-boom plot sprayer delivering 10 gal/A at 35 psi through 8001 flat-fan
nozzles. PRE treatments were applied on May 3 with 54 F, 46% RH, 6 mph wind, 85% clear sky,
and dry soil surface to 1- inch tall common lambsquarters. Rainfall totaled 0.9 inches during 4 d
after application of herbicides. Crop residue measured using the line-transect method was 83%
on May 17. Field pea emerged on May 21. Assure |l at 7 fl 0z/A plus MSO at 1% v/v were applied
across the trial except the untreated check on June 2 with 65 F, 41% RH, and 6 mph wind to 3- to
4-inch tall field pea. POST treatment was applied on June 14 with 71 F, 41% RH, 8 mph wind,
and 30% clear sky to 5- to 9-inch tall field pea and 1- to 6-inch tall common lambsquarters. The
trial was harvested with a plot combine on August 2.

Common lambsquarters control was excellent (90 to 99%) with all Sharpen treatments when
visually evaluated on May 10 and 20, and continued to be excellent with Sharpen plus Spartan on
June 25 and July 27 (Table). No crop response was observed. Seed yield was greater than 50
bu/A with the 2x rate of Sharpen plus Spartan, indicating exceilent crop tolerance.

Table. o

| | Weed control’ Field pea

Herbicide 5/10|| 5/20|| 6/25|| 7/27 Yield

Treatment? Rate Timing® || Colq || Colg||Colq ||Cola bu/A
fl oz product/A %

Untreated check X X 0 0 0 0 19.6
Glyphosate + NIS 32 PRE 52 || 85 || 67 0 34.8
Sharpen + glyt 1432 PRE 90 95 72 40 39.0
Sharpen + glyt 2+32 PRE 98 98 76 55 40.1
Sharpen + giyt 3+32 PRE 98 95 85 57 38.7
Sharpen + Spartan + glyt 1+4.5+32 PRE 96 || 99 97 98 43.6
Sharpen + Spartan + glyt 2+9+32 PRE 96 99 98 98 51.2
Reflex + glyt + NIS 12+32 PRE || 40 || 70 || 40 13 47.6
Reflex + glyt + MSO 12+32+0.5% | PRE 57 || 82 58 27 43.5
Basagran + Raptor 16+2 POST 0 0 68 72 35.1
C.V. (%) . 13.3(| 14.3|] 9.1 || 23.8 16.8
LSD (0.05) 14 || 18 10 19 11.4
'Colg=Common lambsquarters.
2GIyphosate=Roundup Original (Monsanto); Sharpen=saflufenacil (BASF); NIS=Preference
(Winfield Solutions) at 0.25% v/v. All glyphosate tank mixtures include AMS=N-Pak (Agri-
Solutions) at 64 fl oz/A. All Sharpen treatments and Basagran + Raptor include tank mixture
of MSO=Destiny (Winfield Solutions) at 1% v/v.
*PRE=May 3; POST= June 14.
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Herbicide performance for preharvest desiccation of field pea, Carrington, 2010. (Greg Endres
and Blaine Schatz). The experiment was conducted at the NDSU Carrington Research Extension
Center in cooperation with Valent. Experimental design was a randomized complete block with
three replicates. Inoculated field pea was planted on April 23. Herbicide treatments were applied
with a hand-held boom sprayer delivering 17 gal/A at 35 psi through 8001 fiat fan nozzles to the
center 6.7 ft of 8- by 25-ft plots on July 26 with 70 F, 88% RH, 30% clear sky, and 7 mph wind to
physiologically-mature plants. Trial was harvested with a plot combine on August 6.

Plant loss of green or yeliow color (% brown) was similar among treatments when visually
evaluated 4 and 7 days after application of desiccants (Table). Seed yield was similar among
desiccants. Test weight with Valor plus Roundup PowerMax was less compared to other
treatments.

Table.
| Field pea
Plant

Herbicide L desiccation Yield TW

Treatment’ Rate .« ° -30-Jul 1 2-Aug! | bu/A || Ib/bu
product/A %

Untreated check X 97 99 66.9 64.1
Valor + MSO 20z+32floz 93 99 71.8 64.3
Valor + MSO + Roundup v
PowerMax 20z+32floz+22floz 92 99 67.9 63.1
Roundup PowerMax 22 floz 94 99 67.0 63.9
Gramoxone Max + NIS 20.8 fl oz + 0.25% viv 100 | 100 68.3 64.3
Sharpen + MSO + AMS |2 fl oz + 2% v/v + 64 fl oz 95 99 74.4 64.1
C.V. (%) 4.7 1.1 11.8 0.7
LSD (0.05) NS NS NS 0.8
"NIS=Preference (Winfield Solutions); MSO=Destiny (Winfield Sclutions); AMS=N-Pak
(Agri-Solutions). E
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Weed control in field pea, Williston 2009. Neil Riveland

'K-2' green field pea was planted on May 11 into 2009 HRS wheat stubble using a JD 750
notill drill with 7 inch row spacing at 150 lbs/a. All treatments were applied PE on May
21 to a dry soil surface with 47 F air temperature, 55% RH, 60% clear sky and wind at 2-4
mph from 258 degrees with topsoil at 57 F. We used a small plot sprayer with wind cones,
mounted on a G-Allis Chalmers tractor to apply all treatments. PE treatments were applied
through 8002 flat fan nozzles delivering 20 gals/a at 40 psi. Plot size was 6.67 £t wide
area the length of 10 by 30 ft plots. Glyphosate was applied to the whole plot area on

May 5 to control emerged weeds. First rain raceived after PE applications were 0.10 inch
on May 20. The experiment was a randomized complete block design with three
replications. Plots were evaluated for crop injury and weed control June 14 and June 27

and again on August 10 for weed control. Russian thisle density was 3-5 plants/sq ft,
wild mustard at 2-4 plants/sqg ft and red root pigweed and common lambsquarters at 1/2-2
plants/sqg ft. Sixty plus mph winds on August lst caused severe seed shatter. The plots
were not harvested for yield.

% Crop Ruth Ruth Wimu Wimu Rrpw Colg
PE Product % SR Injury 6/14 6/27 6/14 6/27 8/10 8/10
Treatment Rate oz/a 6/14 6/14 6/27 —————-——---% Control--—-———=————
Untreated 0 0 0 0 0 0 0 0 0 0
Express 0.25 3 0 3 47 42 60 68 78 38
Sharpen+MSO+AMS 1 +1%v/v+2%w/v 5 2 5 85 81 83 80 73 61
Spartan 4 10 3 8 89 97 73 88 97 98
Reflex 12 5 5 5 80 80 93 96 90 52
Prowl H20 48 0 0 3 85 82 68 62 87 91
Sharpen+Spartan+MSO+AMS 1+4+1sv/v+2%w/v 2 2 12 93 95 88 96 97 98
Sharpen+Reflex+MSO+AMS 1+12+1%v/v+2%w/v 7 3 12 86 80 85 97 98 77
Sharpen+Prowl H20+MSO+AMS 1+48+1%v/v+2%w/v 3 5 3 70 76 70 75 92 92
Express+Spartan 0.25+4 8 9 17 95 98 95 91 96 99
Spartan 1 3 10 8 20 93 97 78 81 98 98
EXP MEAN 5 4 S 76 77 74 77 84 75
cC.V. % 87 70 60 19 12 23 14 9 14
LSD 5% NS 4 9 24 15 29 18 13 17
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Weed control in lentil. Williston 2009. Neil Riveland

'Richlea lentil was planted on May 17 into 2009 HRS wheat stubble using a JD 750 no-till
drill with 7 inch row spacing at 70 lbs/a. All treatments were applied PE on May 26 to a
dry soil surface with 71 F air temperature, 40% RH, 95% clear sky and wind at 2-6 mph
from 78 degrees with topsoil at 68 F. We used a small plot sprayer with wind cones,
mounted on a G-Allis Chalmers tractor to apply all treatments. PE treatments were applied
through 8002 flat fan nozzles delivering 20 gals/a at 40 psi. Plot size was 6.67 ft wide
area the length of 10 by 30 ft plots. First rain received after PE applications was 0.10
inch on May 20. The experiment was a randomized complete block design with three
replications. Plots were evaluated for crop injury on June 16 and June 26 and for weed
control on June 26 and July 17. Russian thisle density was 1-2 plants/sq ft, prostrate
pigweed (prpw) 6-8 plants/sq ft, redroot pigweed (rrpw) 2 plants/sqg ft and Russian thistle
(Ruth) and Kochia (Kocz) at 1/2-2 plants/sg £t and green foxtail at 10 plants/sqg ft.
Sixty plus mph winds on August lst caused severe seed shatter. The plots were not
harvested for yield.

% Crop -—-——- % Weed Control ----
PE Product -- % SR-- Injury Prpw Rrpw Ruth Grft Kocz
Treatment Rate oz/a '6/14 6/26 6/14 6/26 6/26 6/26 T/17 7/17 T/17
Untreated 0 0 0 0 0 0 0 0 0 0
Prowl H20 40 7 5 2 0 80 7 17 43 0
Express 0.25 2 8 9 30 62 85 27 10 25
Sharpen+MSO+AMS 0.75+1%v/v+2%w/v 13 17 13 33 91 91 52 15 90
Spartan 2 22 32 23 37 85 97 85 60 95
Reflex 12 13 17 32 53 99 99 63 48 38
Sharpen+Spartan+MSO+AMS 0.75+2+1%v+2%v 52 42 8 28 93 96 93 20 95
Sharpen+Reflex+MSO+AMS 0.75+12+1%+2% 18 18 13 52 99 99 67 95 93
Sharpen+Prowl H20+MSO+AMS 0.75+40+1%+2% 12 17 5 22 95 98 42 48 38
Express+Prowl H20 0.25+40 28 48 53 85 99 99 10 0 20
Prowl H20 32 0 3 3 3 57 0 20 93 15
EXP MEAN 15 19 15 31 78 70 43 39 46
C.V. & 68 81 121 100 14 7 69 97 47
LSD 5% 18 26 31 N§ 19 8 51 NS 49



Clearfield Lentil weed control and tolerance.Jenks, Willougby, and Hoefing.The objective of this study
was to evaluate weed control with Sharpen and Express applied alone or tank mixed with glyphosate or
Prowl. Another objective was to evaluate weed control with or without Beyond. Clearfield lentil (‘Maxim’)
was seeded May 11 into 7.5-inch rows into stubble. Preemergence (PRE) treatments were applied May 12.
Beyond was applied POST on June 9 in three treatments when lentils were 4- to 6-inches tall. Select Max
was applied POST to control grasses in treatments that did not include Beyond, except for treatments 1 and
2 (untreated and glyphosate alone).

Express tank mixed with glyphosate did not improve weed control over glyphosate alone (Table 1). Sharpen
tank mixed with glyphosate significantly increased lambsquarters control compared to glyphosate alone, but
only slightly increased contro! of other weeds. Applying Beyond POST provided >90% control of all weeds
except kochia. Pigweed control was poor with all treatments except where Beyond was applied POST.

None of the treatments caused more than 7% visible crop injury and did not reduce crop density or height
(Table 2). Beyond increased lentil yield 200-600 Ib/A compared to treatments with soil-applied herbicides
followed by Select Max (Table 2).

Table 1. Weed Control in Clearfield Lentil. (1007)

Weed control®
Kocz Prle Howe Rrpw Colqg
Treatment® Rate July 9

22 fl oz

Sharpen + Glyph 1floz+22floz

Sharpen + Glyph / Beyond 1floz+22floz/4floz

Sharpen + Glyph + Prowl H20 / Beyond 1o0z+220z+2pt/40z

LSD (0.05)
Ccv 13 8 7 13 18
®Glyphosate applied with AMS (2%); Express applied with NIS (0.25%); Beyond applied with NIS (0.25%);
Sharpen applied with MSO (1%); Glyph = Roundup PowerMax; Select = Select Max
®Kocz=Kochia; Prie=Prickly Lettuce; Howe=Horseweed: Rrpw=Redroot pigweed; Colg=Common lambsquarters
“All treatments applied PRE except for Beyond which waé applied POST.




Table 2. Clearfield lentil tolerance to herbicides applied PRE and POST. (1007)

Lentil
Density | Height | Injury
Treatment™ Jund | Jul26 | Jul3

0,

Glyphosate

Sharpen + Glyph® 1floz+22floz

Sharpen + Glyph / Beyond 1floz+22floz/4floz
Sharpen + Glyph + Prowl H20 / Beyond 10z +22 0z + 2 pt/ 4 oz

L.SD (0.05)

cv

#Glyphosate applied with AMS (2%); Express applied with NIS (0.25%); Beyond applied with NIS (0.25%);
Sharpen applied with MSO (1%),; Glyph = Roundup PowerMax; Select = Select Max

bAll treatments applied PRE except for Beyond which was applied POST.

Select Max was applied POST to control grasses.
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Weed control in non-irrigated potato with SOLIDA. Harlene Hatterman-Valenti and Collin
Auwarter.

This study was conducted near Glyndon, MN to determine the efficacy and selectivity of SOLIDA
compared to Matrix FNV on Red Norland Potato. Plots were 4 rows by 25 ft arranged in a
randomized complete block design with four replicates. Seed pieces (2 0z) were planted on 38 inch
rows and 12 inch spacing on June 2, 2010. Treatments were applied on June 14 for the PRE
applications and June 29 for the POST applications to the middle 2 rows. Crop injury and weed
control were evaluated 15, 23, and 49 days after application “A” (DAA A). Potatoes were machine
harvested October 6, and graded a few weeks later. Application, environmental, crop, and weed
data are listed below:

Date: 6/14/10 6/29/10 -
Treatment: PRE POST
Sprayer: GPA: 20 20
PSI: 40 40
Nozzle: 8002 8002
Air temperature (F): 71 72
Relative humidity (%): 24 44
Wind (MPH): 8 6
Soil moisture: Adequate Adequate
Cloud cover (%): 40 10
Next rain: 6/15/10 7/3/10

No crop injury was observed throughout the trial. The primary weeds that were examined were
common lambsquarters, redroot pigweed, and green foxtail. Common lambsquarters was the most
prevalent of the three, followed by green foxtail, and then redroot pigweed. At 15 and 23 DAA
with the PRE treatments, common lambsquarters control increased as the rate of SOLIDA
increased. On August 2 (34 DAA B), provided the greatest control of common lambsquarters, with
95%. At that same time, SOLIDA @ 0.0117 Ib ai/a PRE treatment provided unacceptable common
lambsquarters control (78%) and significantly less common lambsquarters control than the SOLIDA
@ 0.047 b ai/a + Preference @ 0.25% v/v POST treatment.

Tuber yields were all similar except for the untreated. The untreated plants had a yield of 129
cwt/a, while in all other treatments, plants yielded >184 cwt/a.
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Weed control in irrigated potato with SOLIDA. Harlene Hatterman-Valenti and Collin Auwarter.

This study was conducted at the Northern Plains Potato Grower's Irrigation Research site near Inkster,
ND to determine the efficacy and selectivity of SOLIDA compared to Matrix FNV on Russet Burbank
Potato. Wheat was the previous crop in 2009. Plots were 4 rows by 20 ft arranged in a randomized
complete block design with four replicates. Seed pieces (2 0z) were planted on 36 inch rows and 12 inch
spacing on May 20, 2010. Treatments were applied on June 4 (2 days after hilling) for the PRE
applications and June 23 for the POST applications to the middle 2 rows. Crop injury and weed control
were evaluated 14 and 45 days after application “A” (DAA A). Water was not limiting as irrigation was
scheduled every 3 to 4 days once potatoes had emerged following hilling. Potatoes were machine
harvested September 29 and graded a few weeks later. Application, environmental, crop, and weed data
are listed below:

Date: 6/4/10 6/23/10
Treatment: PRE POST
Sprayer: GPA: 20 20
PSI: 40 40
Nozzle: 8002 8002
Air temperature (F): 67 65
Relative humidity (%): 77 83
Wind (MPH): 7 7
Soil moisture: Adequate Adequate
Cloud cover (%): 0 100

There was no observed crop injury during this trial. The primary weeds that were examined were
common lambsquarters, redroot pigweed, and green foxtail. Common lambsquarters was the most
abundant of the three, followed by green foxtail, and then redroot pigweed. At 14 DAA A, all PRE
treatments provided between 88-91% common lambsquarters control. At 45 DAA A or 26 DAA B, all
POST treatments provided significantly greater common lambsquarters control compared to the PRE
treatments (>93% and <86%, respectively).

Tuber yields indicated no significance differences among treatments even though yields differed as much
as 171 cwt/A. The highest yielding treatment was SOLIDA @ 0.047 Ib ai/a + Preference @ 0.25% v/v
POST at 600 cwt/a. The treatment with the lowest yield was the untreated at 429 cwt/a.
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Table 1. Weed Control 14 and 45 DAA A.

----- 6/18/10----- -—---7/19/10-----
App Colq |RRpw | Grft Colg | RRpw | Grft
Name Rate Unit Code | -————mmmmmomm- % Control----------- -
Untreated 0b 0b 0b Oc 0b 0b
Solida 0.0117 Ib a/a A 89 a 100 a 96 a 85b 98 a 98 a
Solida 0.0.234 b a/a A 88a 100 a 91 a 86 b 99 a 98 a
Solida 0.047 Ib a/a A 91 a 100 a 99 a 86 b 98 a 100
a
Matrix 0.0234 Ib a/a A 89 a 100 a 99 a 85b 100 a 100
a
Solida 0.0117 Ib a/a B 94 a 100 a 99 a
Preference | 0.25 % viv B
Solida 0.0234 b a/a B 93 a 100 a 100
Preference | 0.25 % viv B a
Solida 0.047 b a/a B 94 a 100 a 99 a
Preference | 0.25 % v/v B
Matrix 0.0234 Ib a/a B 94 a 100 a 100
Preference | 0.25 % v/v B a
LSD (P <.05) 4 0 6 3 2 4
Table 2. Effect of herbicides on yield and grade.
App Total |[<4oz |4-60z |6-120z [>120z |>4oz
Name Rate Unit Code Cwt/a
Untreated 429 a 134 a 124 a 146 a 25a 295 a
Solida 0.0117 |1lba/a A 589 a 203 a 182 a 188 a 16a 386 a
Solida 0.0234 | Iba/a A 449 a 161 a 158 a 118 a 12a 288 a
Solida 0.047 Ib a/a A 555a 196 a 176 a 164 a 19a 359a
Matrix 0.0234 | 1lba/a A 588 a 173 a 180 a 203 a 33a 415a
Solida 0.0117 |1lba/a B 498 a 163 a 151 a 153 a 3la 335a
Preference | 0.25 % viv B
Solida 0.0234 | 1ba/a B 518 a 168 a 160 a 163 a 27 a 350a
Preference | 0.25 % v/iv B
Solida 0.047 Ib a/a B 600 a 188 a 168 a 201 a 43 a 412 a
Preference | 0.25 % viv B
Matrix 0.0234 | 1ba/a B 598 a 179 a 174 a 204 a 41 a 419 a
Preference | 0.25 % viv B
LSD (P <.05) 208 62 75 80 33 155
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Adjuvants with pre-emergence herbicides for improved weed control on red potato. Harlene Hatterman-
Valenti and Collin Auwarter.

This study was conducted at the Northern Plains Potato Grower's Non-Irrigation Research site near Grand
Forks, ND to evaluate different adjuvants tank-mixed with common pre-emergence herbicides used on Red
Norland Potato. Soybean was the previous crop in 2009. Plots were 4 rows by 20 ft arranged in a
randomized complete block design with four replicates. Seed pieces (2 0z) were planted on 36 inch rows
and 12 inch spacing on June 16, 2010. Treatments were applied on July 7 to the middle 2 rows. Crop injury
and weed control were evaluated 12 and 22 days after application (DAA). Potatoes were machine harvested
October 18 and graded a few weeks later. Application, environmental, crop, and weed data are listed below:

Date: 7/710
Treatment: PRE
Sprayer: GPA: 20
PSI: 40
Nozzle: 8002
Air temperature (F): 76
Relative humidity (%): 57
Wind (MPH): 5
Soil moisture: Adequate
Cloud cover (%): 33
Next rain: 7/9/10

No crop injury was observed throughout the trial. The primary weeds that were examined were common
lambsquarters, redroot pigweed, and green foxtail. There were no significant differences in weed control,
yield, and grade. The lack of common lambsquarters, redroot pigweed, and green foxtail control differences
suggest that when these weed pressures are low, reduced metribuzin or dimethenamid-P rates may provide
similar control as the labeled rates. Yield variability did not allow for treatment separation at the 5% level
even though a difference of 146 cwt/a in total yield occurred between the highest and lowest yielding
treatments.
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Weed control with Reflex +/- Dual or +/- Boundary as a pre-emergence treatment in Ranoer Russet
potato. Harlene Hatterman-Valenti and Collin Auwarter.

This study was conducted at the Northern Plains Potato Grower's Irrigation Research site near Inkster,
ND to evaluate crop tolerance and weed control of Reflex +/- Dual or +/- Boundary as a pre-
emergence treatment in Ranger Russet Potato. The previous crop was wheat. Plots were 4 rows by 20
ft arranged in a randomized complete block design with four replicates. Seed pieces (2 0z) were
planted on 36 inch rows and 12 inch spacing on May 21, 2010. Treatments were applied on June 4 (2
days after hilling) to the middle 2 rows. Crop injury and weed control were evaluated 14 and 45 days
after application (DAA). Water was not a limiting as irrigation was scheduled every 3 to 4 days once
potatoes had emerged following hilling. Potatoes were machine harvested September 29 and graded a
few weeks later. Application, environmental, crop, and weed data are listed below:

Date: 6/4/10
Treatment: PRE
Sprayer: GPA: 20
PSI: 40
Nozzle: 8002
Air temperature (F): 67
Relative humidity (%): 77
Wind (MPH): 9
Soil moisture: Adequate
Cloud cover (%): 0

No crop injury was observed in this trial. The primary weeds that were examined were common
lambsquarters, redroot pigweed, and green foxtail. Common lambsquarters had the most abundant of
the three, followed by green foxtail, and then redroot pigweed. At 14 DAA, Sencor @ 0.67 Ib/a +
Outlook @ 16 1 0z (100%) and Reflex @ 1 pt/a + Boundary @) 1.5 pt/a (98%) provided significantly
better common lambsquarters control compared to the other treatments (<96%). Results were similar
at 45 DAA for common lambsquarters control.

Matrix @ 1 oz/a + Outlook @) 16 fl oz/a had the highest yield with 551 cwt/a, which was significantly
greater than the untreated. Plants treated with Reflex @ 1 pt/a + Dual Magnum @ 1 pt/a had the
second highest yield at 522 cwt/a. The untreated plants had the lowest yield with 374 cwt/a.
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Weed control with Reflex +/- Dual or +/- Boundary as a pre-emergence treatment in Russet
Burbank Potato. Harlene Hatterman-Valenti and Collin Auwarter.

This study was conducted at the Northern Plains Potato Grower's Irrigation Research site near
Inkster, ND to evaluate crop tolerance and weed control of Reflex +/- Dual or +/- Boundary as a
pre-emergence treatment in Russet Burbank Potato. Wheat was the previous crop in 2009. Plots
were 4 rows by 20 ft arranged in a randomized complete block design with four replicates. Seed
pieces (2 0z) were planted on 36 inch rows and 12 inch spacing on May 21, 2010. Treatments
were applied on June 4 (2 days after hilling) to the middle 2 rows. Crop injury and weed control
were evaluated 14 and 45 days after application (DAA). Water was not a limiting as irrigation
was scheduled every 3 to 4 d once potatoes had emerged following hilling. Potatoes were
machine harvested September 29 and graded a few weeks later. Application, environmental,
crop, and weed data are listed below:

Date: 6/4/10
Treatment: PRE
Sprayer: GPA: 20
PSI: 40
Nozzle: 8002
Air temperature (F): 67
Relative humidity (%): 77
Wind (MPH): 9
Soil moisture: Adequate
Cloud cover (%): 0

No crop injury was observed following herbicide applications. The primary weeds that were
evaluated were common lambsquarters, redroot pigweed, and green foxtail. Common
lambsquarters was the most abundant, followed by green foxtail, and then redroot pigweed. At
14 DAA the only treatment that was significantly different (besides untreated) was Reflex @) 1
pt/a, which had 90% control of common lambsquarters while all other treatments provided >95%
control. At 45 DAA, Reflex @ 1 pt/a + Boundary @ 1.5 pt/a and Sencor @ 0.67 Ib/a + Outlook
@ 16 1l oz/a provided significantly better common lambsquarters control than the other
treatments (96 and 98%, respectively).

There were no significant differences among Russet Burbank tuber yield and grade.
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Weed control with Reflex +/- Dual or +/- Boundary as a pre-emergence treatment in Shepody Potato. Harlene
Hatterman-Valenti and Collin Auwarter.

This study was conducted at the Northern Plains Potato Grower's Irrigation Research site near Inkster, ND to evaluate
crop tolerance and weed control of Reflex +/- Dual or +/- Boundary as a pre-emergence treatment in Shepody Potato.
Wheat was the previous crop in 2009. Plots were 4 rows by 20 ft arranged in a randomized complete block design
with four replicates. Seed pieces (2 0z) were planted on 36 inch rows and 12 inch spacing on May 21, 2010.
Treatments were applied on June 4 (2 days after hilling) to the middle 2 rows. Crop injury and weed control were
evaluated 14 and 45 days after application (DAA). Water was not a limiting as irrigation was scheduled every 3 to 4
days once potatoes had emerged following hilling. Potatoes were machine harvested September 29 and graded a few
weeks later. Application, environmental, crop, and weed data are listed below:

Date: 6/4/10
Treatment: PRE
Sprayer: GPA: 20
PSI: 40
Nozzle: 8002
Air temperature (F): 67
Relative humidity (%): 77
Wind (MPH): 9
Soil moisture: Adequate
Cloud cover (%): 0

No injury was observed following the herbicide applications. The primary weeds that were evaluated were common
lambsquarters, redroot pigweed, and green foxtail. Common lambsquarters was the most prevalent of the three,
followed by green foxtail, and then redroot pigweed. At 14 DAA, Sencor @ 0.67 Ib/a + Outlook @ 16 11 0z (100%)
and Reflex @ 1 pt/a + Boundary @ 1.5 pt/a (99%) provided significantly better control of common lambsquarters
compared to the other treatments, <96%. Similar results occurred at 45 DAA for common lambsquarters control.
There were no significant differences among Shepody tuber yield and grade.
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Vida and Aceto Diquat as desiccants in Red Norland potatoes. Harlene Hatterman-
Valenti and Collin Auwarter.

This study was conducted at the Northern Plains Potato Grower’s Non-irrigated Research
site near Grand Forks, ND to evaluate Vida and Aceto Diquat herbicides as desiccants.
Soybean was the previous crop in 2009. Plots were 4 rows by 20 ft arranged in a
randomized complete block design with four replicates. Seed pieces (s 0z) were planted
on 36 inch rows and 12 inch spacing on June 16, 2010. Treatments were applied when
potatoes were beginning to senesce on September 14. Two treatments had a second
application which occurred on September 21. Treatments were applied to the middle 2
rows. Leaf and stem necrosis data were taken 3 times, September 22, 8 days after
application A (DAA A), September 28 (14 DAA A), and October 5 (21 DAA A).
Potatoes were machine harvested on October 20 and graded a few weeks later.
Application, environmental, and crop data are listed below.

Date: 9/14/10 9/21/10
Treatment: A B
Sprayer: GPA: 20 20
PSI: 40 40
Nozzle: 8002 8002
Air temperature (F): 60 53
Relative humidity (%): 55 68
Wind (MPH): 5 11
Soil moisture: Adequate Adequate
Cloud cover (%): 75 100
Next rainfall 9/16/10 9/23/10

At 8 DAA A, all treatments quickly burned the leaf tissue, except for Vida @ 5.5 fl oz/a
+ Herbimax @ 1% v/v + AMS @ 2.5 Ib/a. This treatment had 33% leaf necrosis, while
all other treatments had >69% desiccation. However, by 21 DAA A, all treatments
provided >98% necrosis of both leaves and stems. Tuber yield and grade with the
desiccation treatments were similar to the untreated indicating that additional tuber
bulking was not occurring.
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Table 1. Desiccant data 8, 14, 21 DAA A.

----9/22/10-== | ~eem- 9/28/10----- | -=--- 10/5/10-----
App |Leaf |Stem | Leaf | Stem | Leaf | Stem

No | Name Rate Unit Code % Desiccated

1 Untreated 0d Oe Oc Oc 0b Oc

2 Vida 5.5 floz/a | A 33c | 10de [85Db 74 b 100a | 98Db
Herbimax 1 %viv | A
AMS 2.5 Ib/a A

3 Rely 200 29 floz/a | A 80a |26a-d |99a 93 a 100a | 100a
AMS 2.5 Ib/a A

4 Vida 2.75 floz/a | A 79a |31ad [9a 91 a 100a [ 100a
Rely 200 24 floz/a | A
AMS 2.5 Ib/a A ‘

5 Vida 2.75 floz/a | A 79a {29a-d | 100a |97a 100a | 100a
Reglone 1 pt/a A
Preference 0.25 %viv | A
AMS 2.5 Ib/a A

6 Vida 2.75 floz/a | A 69a |[18b-e |96a 90 a 100a | 100a
Reglone 1 pt/a A
Herbimax 1 %viv | A
AMS 2.5 Ib/a A .

7 Reglone 2 pt/a A 79a |40ab |99a 96 a 100a | 100a
Preference 0.25 %viv | A
AMS 2.5 1b/a A

8 Reglone 1 pt/a A 70ab | 26a-d |96a 92 a 100a |100a
Preference 0.25 %viv | A
Reglone 1 pt/a B
Preference 0.25 %viv |B

9 Aceto Diquat | 1 pt/a A 58b | 15cde | 95a 89 a 100a |100a
Preference 0.25 %viv | A

10 | Aceto Diquat |2 pt/a A 89a [48a 100a [ 99a 100a [ 100a
Preference 0.25 %viv | A

11 | Aceto Diquat | 1 pt/a A 80a |36abc | 100a |99a 100a | 100a
Preference 0.25 %viv | A
Aceto Diquat | 1 pt/a B
Preference 0.25 %viv |B

LSD (P<.05) 13 15 5 8 1 1
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Table 2. Yield and grade.

App | Total |<doz [4-60z [6-100z |>100z |>4o0z
No | Name Rate Unit Code cwt/a

1 Untreated 283a |78a 129 a 55a 20a 205 a

Vida 5.5 floz/a | A 265a |88a 116 a 41 a 2l a 178 a
Herbimax 1 %viv | A
AMS 2.5 Ib/a A

3 Rely 200 29 floz/a | A 264a [89a 120 a 38a 18 a 176 a
AMS 2.5 Ib/a A

4 Vida 2.75 floz/a | A 26la |83a 117 a 39a 2l a 178 a
Rely 200 24 floz/a | A
AMS 2.5 Ib/a A

5 Vida 2.75 floz/a | A 268a |89a 126 a 37a 16 a 180 a
Reglone 1 pt/a A
Preference 0.25 viv | A
AMS 2.5 Ib/a A

6 Vida 2.75 floz/a | A 269a |8 a [120a 43 a 20a 183 a
Reglone 1 pt/a A
Herbimax 1 %viv | A
AMS 2.5 Ib/a A

7 Reglone 2 pt/a A 28la |85a 118 a 44 a 34a 196 a
Preference 0.25 %viv | A
AMS 2.5 Ib/a A

8 Reglone 1 pt/a A 282a |85a 136 a 43 a 19a 197 a
Preference 0.25 %viv | A
Reglone 1 pt/a B
Preference 0.25 %viv |B

9 Aceto Diquat 1 pt/a A 262a |97a 117 a 33a 15a 165 a
Preference 0.25 %v/iv | A

10 | Aceto Diquat 2 pt/a A 276 a | 88a 134 a 45 a 9a 187 a
Preference 10.25 %viv | A

11 Aceto Diquat 1 pt/a A 253a |97a 113 a 34a 10a 157 a
Preference 0.25 %viv | A
Aceto Diquat 1 pt/a B
Preference 0.25 %viv | B

LSD (P<.05) 36 22 24 12 17 35
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Adjuvants to improve desiccation with Sharpen herbicide in Red Lasoda potato. Harlene
Hatterman-Valenti and Collin Auwarter.

- This study was conducted at the Northern Plains Potato Grower’s Non-Irrigation
Research site near Grand Forks, ND to evaluate adjuvants with Sharpen herbicide as a
desiccant compared to local standards. Soybeans were grown in 2009. Plots were 4 rows
by 20 ft arranged in a randomized complete block design with four replicates. Seed
pieces (2 oz) were planted on 36 inch rows and 12 inch spacing on June 16, 2010.
Treatments were applied when potatoes were beginning to senesce on September 22.
One treatment had a second application which occurred on September 27. Treatments
were applied to the middle 2 rows. Leaf and stem necrosis data were taken three times,
September 28, 6 days after application A (6 DAA A), October 5 (13 DAA A), and
October 12 (20 DAA A). Potatoes were machine harvested October 20 and graded a few
weeks later. Application, environmental, and crop data are listed below.

Date: 9/22/10 9/27/10
Treatment: A B
Sprayer: GPA: 20 20
PSI: 40 40
Nozzle: 8002 8002
Air temperature (F): 54 63
Relative humidity (%): 69 73
Wind (MPH): 7 8
Soil moisture: Adequate Adequate
Cloud cover (%): 100 100
Next rainfall 9/23/10 9/29/10

All treatments except Sharpen @ 2 fl oz/a + Class Act NG @ 2.5% v/v + Destiny HC @
0.75 pt/a provided similar plant desiccation at 20 DAA A compared to the standards.
Reglone @ 2 pt/a + Preference @ 0.25% v/v provided complete necrosis of leaves and
stems by 20 DAA A. Splitting the application (Reglone @ 1 pt/a + Preference @ 0.25%
v/v applied 2X) provided slightly less stem necrosis. By 20 DAA A, all Sharpen
treatments had leaf necrosis between 91-98%. Sharpen @) 2 fl oz/a + Class Act NG @
2.5% v/v + Destiny @ 1 pt/a had the greatest control of the Sharpen treatments with 98%
necrosis of the leaves and 90% of the stems.

Yields were statistically similar for all treatments.
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Table 1. Leaf and stem necrosis at 6, 13,and 20 DAA A.

--9/28/10-- | ----- 10/5/10----~ ----10/12/10----
App | Leaf | Stem | Leaf |[Stem |Leaf | Stem
No | Name Rate | Unit | Code % Desiccated -
1 Untreated O0b |0c Oe Oe Oc Oc
2 Sharpen 2 floz/a| A |1la |3ab |4lcd |14d 91 ab | 79 ab
3 Sharpen 2 flozia| A |16a |5ab |50bcd |21 bed | 91 ab | 80 ab
Class Act NG 25 | %viv A
InterLock 2 floz/a | A
4 Sharpen 2 flozia| A |14a |4ab |54bcd | 25bcd |91 ab | 80 ab
AG 06011 6 floz/a | A
NPAK AMS Liq |25 |%v/v A
5 Sharpen 2 flozia | A |10a |2b |35d 14d 66b | 60D
Class Act NG 25 | %viv A
Destiny HC 0.75 | pt/a A
6 Sharpen 2 floz/a | A |16a |4ab |[63bc |33bc |95ab | 86ab
Class Act NG 25 | %viv A
Destiny HC 0.5 |%v/v A
7 Sharpen 2 floza| A |14a |[Sab |55bed |23 bed |98a |90ab
Class Act NG 25 | %vlv A
Destiny HC 1 pt/a A
8 Sharpen 2 floz/a| A |13a |5ab |51bed |25bed | 95ab | 85 ab
NPAK AMS Liq |25 |%v/v A
Destiny (MSO) 1 % v/v A
9 Sharpen 2 flozla| A |16a [5ab |58bcd |26bed | 95ab | 85ab
AG 07043 1 % v/v A
10 | Sharpen 2 flozia| A |13a [4ab |49bcd {20cd |94 ab | 85ab
Prime Oil 1% 1 % viv A
NPAK AMS Liq |25 | %v/v A
11 | Sharpen 2 floz/a| A |1la |4ab [45cd |16d 91 ab | 79 ab
AG 07010 1 pt/a A
Class Act NG 25 | %viv A
12 | Sharpen 2 floz/a| A |15a [4ab |[55bcd |28 bed | 94 ab | 85 ab
AG 08001 1 pt/a A
Class Act NG 25 | %vlv A
13 | Sharpen 2 flozia| A |1ta [3ab [45cd |15d 91 ab | 84 ab
AG 08050 0.5 |%vlv A
Class Act NG 25 1 %vlv A
14 | Reglone 2 pt/a A [19a |6a 8la 50a 100a | 100 a
Preference 0.25 | % v/v A
15 | Regone 1 pt/a A |15a |5ab [69ab |35D 100a | 98a
Preference 0.25 | % v/iv A
Reglone 1 pt/a B
Preference 025 | % v/v B
LSD (P<.05) 5 2 14 9 18 18
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Table 2. Yield and grade.

App | Total |<d4oz [4-60z [6-100z [>100z [>4oz
No | Name Rate | Unit Code cwt/a
1 Untreated 303a |7la 90 a 37a 106a |233a
2 Sharpen 2 fl oz/a A 303a |70 a 112a 55a 66 a 233 a
3 Sharpen 2 fl oz/a A 305a |62a 96 a 45a 102a |243a
Class Act NG 25 | %viv A
InterLock 2 fl oz/a A
4 Sharpen 2 fl oz/a A 309a |59a 92a 42 a 116 a |250a
AG 06011 6 fl oz/a A
NPAK AMS Liq |25 |%v/v A
5 Sharpen 2 fl oz/a A 316a |66a 86 a 37 a 126 a | 250a
Class Act NG 25 | %viv A
Destiny HC 0.75 | pt/a A
6 Sharpen 2 fl oz/a A 276a [68a 88a 40 a 79 a 208 a
Class Act NG 25 | %viv A
Destiny HC 0.5 |%v/v A
7 Sharpen 2 fl oz/a A 295a |64a 82a 39a 110a |231a
Class Act NG 25 | %viv A
Destiny HC 1 pt/a A
8 Sharpen 2 fl oz/a A 320a |57 a 95a 51la 117a |263a
NPAK AMS Liq |25 |%v/v A
Destiny (MSO) 1 % v/v A
9 Sharpen 2 fl oz/a A 318a | 54a 95a 46 a 123a |264a
AG 07043 1 % viv A
10 | Sharpen 2 fl oz/a A 292a |(6la 90 a 43 a 97 a 231a
' Prime Oil 1% 1 % viv A
NPAK AMS Liq |25 |%vV/v A
11 Sharpen 2 fl oz/a A 320a | 66a 93 a 41 a 119a |254a
AG 07010 1 pt/a A
Class Act NG 25 | %vlv A
12 | Sharpen 2 fl oz/a A 264a | 60a 96 a 43 a 66 a 204 a
AG 08001 1 pt/a A
Class Act NG 25 | %vlv A
13 | Sharpen 2 fl oz/a A 339a |68a 102 a 47 a 122a |271a
AG 08050 05 |%viv A
Class Act NG 2.5 % v/v A
14 | Reglone 2 pt/a A 287a |64a 93 a 48 a 82a 223 a
Preference 025 | % viv A
15 | Regone 1 pt/a. A 297a |58a 92a 42 a 105a |239a
Preference 025 | % v/v A
Reglone 1 pt/a B
Preference 025 | %viv B
LSD (P<.05) : 51 17 22 14 42 48
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Effect of glyphosate droplet concentration in Russet Burbank potato. Harlene Hatterman-Valenti and Collin
Auwarter.

This study was conducted at the Northern Plains Potato Grower’s Irrigation Research site near Inkster, ND to evaluate
the effect of glyphosate droplet concentration when applied to Russet Burbank potato at different growth stages.
Wheat was the previous crop in 2009. Plots were 4 rows by 25 ft arranged in a randomized complete block design
with four replicates. Seed pieces (2 0z) were planted on 36 inch rows and 12 inch spacing on May 17, 2010.
Treatments were applied on July 19 (tuber initiation), August 6 (early tuber bulking), and September 8 (late tuber
bulking) to the middle 2 rows with a modified ATV sprayer. Roundup Weathermax (5.5 Ib/gal ai glyphosate) and
AMS @ 4 pounds/100 gallons were used in this trial. Potatoes were machine harvested October 7 and graded a few
weeks later. Application, environmental, and crop data are listed below:

Date: 7/19/10 8/6/10 9/8/10

Treatment: TI (A) EB (B) LB (C)

Sprayer: GPA: 5() [ 102) | 20(3) 5() | 102) | 20(3) 5D ] 2003)
PSI: 40 40 40
Nozzle: 80005 | 8001 | 8002 | 80005 | 8001 | 8002 | 80005 | 8002

Air temperature (F): 71 72 60

Relative humidity (%): 69 65 65

Wind (MPH): 7 5 6

Soil moisture: Adequate Adequate Adequate

Cloud cover (%): 5 75 10

There were no significant yield or grade differences. However, there was a tendency at each growth stage (T1, EB, or
LB), for yield to decrease as the rate of glyphosate increased with the exception for 20 GPA at TI and LB. When
glyphosate was applied at the TI stage, total tuber counts (averaged 291 tubers) were less than tuber counts for plants
treated with glyphosate at the EB and LB stages as well as untreated plants with 329, 310, and 318 tubers/25 ft,
respectively. Last year, potato responded in a similar manner, suggesting that for potato, droplet concentration does
not increase absorption to the point where yield is affected.
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Simulated glyphosate drift in Red Norland potato. Harlene Hatterman-Valenti and Collin

Auwarter.

This study was conducted at the Northern Plains Potato Grower's Non-Irrigation Research site
near Grand Forks, ND to evaluate glyphosate drift at different growth stages on Red Norland
Potato. Soybean was the previous crop in 2009. Plots were 4 rows by 20 ft arranged in a
randomized complete block design with four replicates. Seed pieces (2 oz) were planted on 36
inch rows and 12 inch spacing on June 16, 2010. Treatments were applied on July 29 (tuber
initiation-TI), August 19 (early tuber bulking-EB), and September 8 (late tuber bulking-LB) to
the middle 2 rows with a modified ATV sprayer. Roundup Weathermax (5.5 Ib/gal ai glyphosate)
and AMS @ 4 pounds/100 gallons were used in this trial. Potatoes were machine harvested
October 20 and graded a few weeks later. Application, environmental, and crop data are listed

below:
Date: 7/29/10 8/19/10 9/8/10
Treatment: TI ETB LTB
Sprayer: GPA: 5 5 5
PSI: 40 40 40
Nozzle: 80005 80005 80005
Air temperature (F): 75 69 62
Relative humidity (%): 58 63 60
Wind (MPH): 6 10 6
Soil moisture: Adequate Adequate Adequate
Cloud cover (%): 10 0 10
Next rain: 7/30/10 8/23/10 9/10/10

Glyphosate applied at the tuber initiation (TT) stage showed to have the greatest effect on yield
and tuber counts for this cultivar. Glyphosate applied at 0.25 and 0.125 b ai/a (TI stage) had a

total yield of 24 and 79 cwt/a, respectively. The untreated had the highest yield with 268 cwt/a.
Glyphosate applied at 0.25 1b ai/a (TI stage) had no tuber >4 oz, while the 0.125 1b ai/a had only 8
cwt/a. The untreated had the highest “A” size yield with 169 cwt/a >4 oz. Glyphosate applied at
0.25 Ib ai/a (TI stage) only had 57 tubers in 20 feet of row or 2.85 tubers/plant while the untreated
had 160 tubers in 20 feet or 8 tubers/plant.
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Simulated glyphosate drift in Red Lasoda potato. Harlene Hatterman-Valenti and Collin
Auwarter.

This study was conducted at the Northern Plains Potato Grower's Non-Irrigation Research site
near Grand Forks, ND to evaluate glyphosate drift at different growth stages on Red Lasoda
Potato. Soybeans were grown in 2009. Plots were 4 rows by 20 ft arranged in a randomized
complete block design with four replicates. Seed pieces (2 0z) were planted on 36 inch rows and
12 inch spacing on June 16, 2010. Treatments were applied on July 29 (tuber initiation), August
19 (early tuber bulking), and September 8 (late tuber bulking) to the middle 2 rows with a
modified ATV sprayer. Roundup Weathermax (5.5 Ib/gal ai glyphosate) and AMS @ 4
pounds/100 gallons were used in this trial. Potatoes were machine harvested October 20 and

graded a few weeks later. Application, environmental, and crop data are listed below:

Date: 7/29/10 8/19/10 9/8/10
Treatment: TI ETB LTB
Sprayer: GPA: 5 5 5
PSI: 40 40 40
Nozzle: 80005 80005 80005
Air temperature (F): 75 69 62
Relative humidity (%): 58 63 60
Wind (MPH): 6 10 6
Soil moisture: Adequate Adequate Adequate
Cloud cover (%): 10 0 10
Next rain: 7/30/10 8/23/10 9/10/10

Glyphosate at the rate of 0.25 Ib ai/a at either the tuber initiation (TI), early tuber bulking (EB),
and late tuber bulking (LB) stage had the greatest affect on yield. The lowest yield was when
plants were treated with 0.25 Ib ai/a glyphosate at the EB stage with 103 cwt/a, followed by 0.25
1b ai/a glyphosate at the TI stage with 150 cwt/a, and 0.25 and 0.125 1b ai/a glyphosate at the LB
and EB stages, respectively, with 165 cwt/a. The highest yield was from untreated plants with
326 cwt/a. The next three highest yields were from plants treated with 0.0625 1b ai/a glyphosate
at the LB, TI, and EB stages, respectively. Tuber counts in 20 feet showed similar results with
the greatest tuber production from plants receiving the lowest rate of glyphosate or untreated
plants. Plants treated with glyphosate @ 0.25 1b ai/a produced the fewest tubers at all three
application timings.

66



11 ] 9] e 8 | 1T | 8T | 86 | I¥ | vl | 1T | 1T | €9 | (S0>d) ST PPPE SIAV«
B ¢S BT BTL| 986l | 9esSS| OqeLl] BLST | el qecy | qe 08 IS | ®80C a1 |8 q[ | S0 (1
14 296 qe ([ | 99e 9¢ q 6v P29 6 QP91 | 99LS oqe e | °qe 7L BOy | 99 01T d71|eteqy| SCI° (1
qe 9% 29 Qe [ | P-B ¢l qey PO 6L POECT | 996¢ | PO LT | P9 19 BTy | POSII g1 | e/leq] ST 1
e oL | qe Sl qe ol | 9e(¢ e C8 Bocl qQe 0T | 9B o6 e ce | qge ol BEL| 9B 08C dd | B/teqy | S790° #[ 1
2LT 29 96| Pq8L | 9B SL | P-ESOI POCOT | °99¢ PO8IL | PO8Y BE9 | PISII g4d | e/reqp| ol (1d
o] [¢ 2¢ Oy | POGI q ¢Sy P 99 P S9 21 PTI p 8¢ Bot | PEOIT q4 | &/fe q] T w1
qe oy | qegj ee] BGE| qBLL eIyl BIVYC| 996 QS B 06 BL9| ®BO60OC LL | B/ q] | STO0 #(1d
9q T¢ 99 L e 6 | 9qe 9¢ € 88 qeQel | PQTHL| 99§ p-e1¢| o298 /9 BTL| 99 ¢IT IL | e/meqr| STl (1
26T 99 L oq ¢ PEl| 9869 Poq €6 PO96 | 9°99% PO ¢Cl P vE eS| POOST IL | B/req] ST =1
' (¢ Bol Bl BCE| dBS9 qe el BILC| ®©8TI qe Ly B O6 BGG | BOTE wun
o, Joqny, | -----mmm-eee- 199F ()7 UL SJUNOD 1aqnf, /10 owry | un | owy | oweN
ZOp< | ZOO)]< | ZOQI-9 | ZOO-f | ZO > [®0], ZOp< | ZO0 O)]< | Z0QI-9| Zz0O-f | zOo{>| [er0L | ddy

‘soorejod epose’] pay uo opers pue proIk uo PYup yesoydA]3 Jo 10917 ‘[ 2[9eL




Simulated glyphosate drift in Sangre potato. Harlene Hatterman-Valenti and Collin Auwarter.

This study was conducted at the Northern Plains Potato Grower's Non-Irrigation Research site near Grand
Forks, ND to evaluate glyphosate drift at different growth stages on Sangre Potato. Soybeans were grown
in 2009. Plots were 4 rows by 20 ft arranged in a randomized complete block design with four replicates.
Seed pieces (2 oz) were planted on 36 inch rows and 12 inch spacing on June 24, 2010. Treatments were
applied on August 6 (tuber initiation-TT), August 25 (early tuber bulking-EB), and September 14 (late
tuber bulking-LB) to the middle 2 rows with a modified ATV sprayer. Roundup Weathermax (5.5 1b/gal
ai glyphosate) and AMS @ 4 pounds/100 gallons were used in this trial. Potatoes were machine
harvested October 20 and graded a few weeks later. Application, environmental, and crop data are listed

below:

Date: 8/6/10 8/25/10 9/14/10
Treatment: TI ETB LTB
Sprayer: GPA: 5 5 5
PSI: 40 40 40
Nozzle: 80005 80005 80005
Air temperature (F): 65 66 61
Relative humidity (%): 80 50 50
Wind (MPH): 3 7 5
Soil moisture: Adequate Adequate Adequate
Cloud cover (%): 10 0 75
Next rain: 8/10/10 8/30/10 9/16/10

Glyphosate at the rate of 0.25 Ib ai/a at either the tuber initiation (TT), early tuber bulking (EB), and late
tuber bulking (LB) stage had the greatest affect on yield. The lowest yield was when glyphosate @ 0.25
Ib ai/a was applied at the EB stage with 47 cwt/a, followed by glyphosate @ 0.25 1b ai/a applied at.the LB
stage with 76 cwt/a. The highest yield was when glyphosate @ 0.0625 Ib ai/a was applied at TI with 216
cwt/a. The untreated plants had the second highest yield with 194 cwt/a, and was followed by plants
treated with 0.0625 Ib ai/a glyphosate at EB, and LB, respectively. Tuber counts in 20 feet of row
showed that plants treated with 0.0625 Ib ai/a glyphosate at the EB stage produced the most tubers, with
135, followed by plants treated with 0.25 b ai/a glyphosate at the TI stage with 118 tubers. The untreated
plants were in the middle of total tuber counts, but had 49% of the tubers > 4 o0z. The highest percentage
of “A-size” tubers was from plants treated with 0.0625 b ai/a glyphosate at the Tl stage with 51%. Plants
within all glyphosate treatments of 0.625 Ib ai/a, regardless of the growth stage timing, produced more
“A-size” tubers compared to plants receiving higher glyphosate rates.
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Pre-emergence herbicides for weed control in safflower. Williston,2009. Neil
Riveland

'MonDak 'safflower was planted on May 6 into land planted to durum in 2008

with a drill having 7 inch row spacing, seeding at 30 lbs/a. All treatments
were applied post plant but pre-emergence to safflower on May 11. Air
temperature was 68 deg F, soil temperature of 63 degrees, 85% clear sky, wind
from 168 degrees at 2-5 mph and 27% RH. We used a small plot sprayer with wind
cones, mounted on a G-Allis Chalmers tractor to apply the treatments,
delivering 20 gals/a at 40 psi through 8002 flat fan nozzles to a 6.67 ft wide
area the length of 10 by 30 ft plots. First rain received after application
was 0.24 inches on May 5 (after application). The experiment was a randomized
complete block design with three replications. Plots were evaluated for crop
injury on June 10 for crop injury and weed control and again on July 11 for
weed control. Population densities of Russian thistle (Ruth) were 1-2 plts/ft2,
wild buckwheat (Wibw) ,1-2 plts/£ft2; Common Lambsquarters (Colg),0.5-1 plt/ft2 and
green foxtail (grft) were 5-6 plts/ft2. Safflower was machine harvested on
September 24.

Product % Std - . % Control Test
Treatment a Rate Loss Ruth Wibw Colg Grft Weight Yield

oz/a 6/10 ——————-— 7/11 == 1bs/b lbs/a
Untreated 0 0 0 0 0 0] 41.1 471.8
Express+Spartan 0.25 +4.5 5 63 40 75 68 42.6 702.2
Sharpen+Spartan 1 +4.5 35 70 95 90 73 43.0 699.0
Sharpen 4 78 55 90 93 0 43.1 167.4
KIH-485 2.4 5 35 15 58 80 41.1 451.9
KIH-485 4.8 18 65 0 50 93 41.0 377.8
Valor 2 5 77 63 60 85 42.9 656.3
Valor 3 15 96 80 73 95 43.2 706.2
Spartan 4.5 28 73 45 80 50 42.0 515.3
Prowl H20 48 10 0 0 73 95 41.9 577.5
Spartan 3.5 5 60 23 35 60 42.2 522.5
Spartan 2.5 0 30 0 0 30 41.9 477.7
Sonalan+Spartan 24 18 65 35 63 68 41.6 467.9
HIGH MEAN 78 96 95 93 095 43.2 706.2
LOW MEAN 0 0 0 0 0 41.0 167.4
EXP MEAN 17 53 37 58 61 42.1 522.6
C.V. % 77 37 51 26 25 30.9
LSD 5% 28 42 42 33 34 NS
LSD 1% 40 59 59 46 47 NS
# OF REPS 2 2 2 2 2 1 2
F-TRT 5 4 7 8 9 .0 1.8

Stand loss used to estimate crop injury.

Safflower stand establishment was only fair, even in the untreated plots. Therfore
stand loss ratings were variable as were final yields. Rep 3 was abandon. Valor gave
the best weed control with 15% stand loss and had among the highest crop yields also.
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Postemergence weed control in safflower. Williston,2009. Neil Riveland

'MonDak 'safflower was planted on May 6 into land planted to lentils in 2008
with a drill having 7 inch row spacing, seeding at 30 lbs/a. All treatments
were applied postemergence on June 5 to 4-5 leaf safflower,l1-2 Russian thistle
(Ruth) and common lambquarters (Colq) and 2-4 leaf green foxtail (grft). Air
temperature was 52 deg F, soil temperature of 66 degrees, 10% clear sky, wind
from 27 degrees at 1-4 mph and 38% RH. We used a small plot sprayer with wind
cones, mounted on a G-Allis Chalmers tractor to apply the treatments,
delivering 10 gals/a at 40 psi through 8001 flat fan nozzles to a 6.67 ft wide
area the length of 10 by 30 ft plots. First rain received after application
was 0.34 inches on June 6. The experiment was a randomized complete block
design with three replications. Plots were evaluated for crop injury on June
14 and July 11 for crop injury and July 11 for weed control. Population
densities of Ruth were 1/2-2 plts/ft2 and grft were 5-7plts/ft2. Safflower was
machine harvested on September 24.

Product % Crop % Control Test Seed
Treatment a Rate Injury Ruth Grft Weight Yield 0il

oz/a 6/14 7/11 ---6/14-- 1bs/b 1lbs/a %0D
AssureITI+HrmGT+COC 8+0.2+1% 6 2 55 97 39.7 1594 32.3
Poast+HrmGT+COC 16+0.2+1% 5 3 33 98 36.7 1203 31.1
SelectMax+HrmGT+NIS 9+0.2540.25% 8 2 50 98 38.1 1528 31.9
SelectMax+HrmGT+NIS 9+0.3+0.25% 7 1 60 98 37.9 1414 31.2
Harmony GT+NIS 0.2+0.25% 2 2 33 0 39.8 1371 32.4
Harmony GT+NIS 0.25+0.25% 3 0 43 0 40.9 1419 33.1
Harmony GT+NIS 0.3+0.25% 2 0 58 0] 39.5 1541 32.4
Harmony GT+NIS 0.4+0.25% 1 1 47 0 39.2 1316 31.¢9
HrmGT+Everest+NIS 0.2+0.5+0.25% 13 7 65 93 38.5 1392 32.1
Glean+NIS 0.25+0.25% 0 1 48 48 38.6 1467 31.8
HarmonyGT+Glean+NIS 0.2+0.2+0.25% 3 8 70 75 40.0 1524 32.5
Ally+NIS 0.1+0.25% 7 8 68 70 39.6 1649 32.5
HarmonyGT+Ally+NIS 0.2+0.075+0.25% 6 8 57 42 37.9 1313 31.2
Untreated Check 0 0 0 0 0 39.8 1265 32.8
EXP MEAN 4 3 49 51 39.0 1428 32.1
C.V. % 79 143 36 24 4.0 12 2.3
LSD 5% . 6 NS 30 21 NS NS NS

a — NIS = Activator S0 AND MSO from Loveland.
COC - Herbimax from Loveland

Early season injury was accentuated by cool temperatures. No treatment gave
satisfactory Russian thistle control.
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Spartan on ‘safflower. Williston,2010. Neil Riveland and Jerry Bergman.

The objective of this experiment was to evaluate safflower tolerance to PE
applications of Spartan herbicide in higher pH soil. 'Cardinal'safflower was
planted in 24 inch row spacing on May 21 at the Eastern Agriculture Experiment
Station at Sidney, MT. This land was planted to sugarbeets in 2009. Soil type
is a Savage silty clay loam with a pH of 8.2. The safflower was planted at a
seeding rate of 20 lbs/a. All treatments were applied PE on May 26. Air
temperature was 67 deg F, soil temperature of 61 degrees, 85% clear sky, wind
from 81 degrees at 2-3 mph and 39% RH. We used a small plot sprayer with wind
cones, mounted on a G-Allis Chalmers tractor to apply the treatments,
delivering 20 gals/a at 40 psi through 8002 flat fan nozzles to a 6.67 ft wide
area the length of 10 by 30 ft plots. First rain received after application
was 0.26 inches on May 26 (8 hours after application). The experiment was a
randomized complete block design with four replications. Plots were evaluated
for crop injury on June 10 for crop injury and for weed control and crop
injury on September 10. Weed densities of common ragweed (corw) and kochia
(Kocz) were very low and would not significantly affect yield potential.
Safflower was machine harvested on October 3.

Product % Std % Control Seed Test
Treatment Rate Red. % Crop Injury Corw Kocz oil Weight Yield

oz/a 6/16 6/16 9/10 -~ 9/10-~ % 1bs/b lbs/a
Weedy check 0 0 0 0 0 0 28.8 34.5 1070
Spartan 2 0 8 0 94 81 29.4 34.8 1111
Spartan 2.5 0 3 0 83 88 29.1 34.8 1037
Spartan 3 0 6 0 94 98 29.6 34.9 1066
Spartan 3.5 5 16 4 98 99 29.5 34.4 1062
Spartan 4 3 13 2 99 99 29.6 34.4 1044
Spartan 5 7 34 5 98 99 29.6 34.4 958
Spartan 6 11 45 8 99 99 29.9 34.86 941
Prowl H20 48 0 0 0 44 0 29.2 34.86 1210
Outlook 16 0 1 5 98 92 29.4 35.5 1215
EXP MEAN 2 12 2 82 76 29.4 34.7 1071
C.V. % 65 48 118 12 12 1.0 2.6 8
LSD 5% 2 9 4 15 16 .4 NS 125

Summary: Early safflower injury was visually observed on safflower at Spartan
rates of 3.5 oz/a and higher. Only the 5 and 6 oz/a rates of Spartan injured
safflower enough to reduce yields by 11%. The silty clay loam soil type may
have reduced the level of safflower injury expected when Spartan is applied to
high pH soils.
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Safflower Cultivar Tolerance to Selected SU Herbicides. 2010. Neil Riveland.

The objective of this experiment was to document resistance of two safflower
lines selected for their resistance to Express to other selected SU herbicides.
Three safflower cultivars were planted on May 10 into land planted to lentils in
2009 with a drill having 7 inch row spacing, seeding at 30 lbs/a. Three
safflower cultivars were chosen by there reaction to Express herbicide. ‘MonDak’
safflower is susceptible to severe injury from Express. 00B1587-6 and 00B1597-3
are two cultivars developed by selection for their resistance to Express
herbicide. All treatments were applied postemergence at 2x use rates on June 9
to 2-4 leaf safflower with very few broadleaf weeds present. Air temperature as
66 deg F, soil temperature of 67 degrees, 85% clear sky, wind from 97 degrees at
3-6 mph and 56% RH. We used a small plot sprayer with wind cones, mounted on a
G-Allis Chalmers tractor to apply the treatments, delivering 10 gals/a at 40 psi
through 8001 flat fan nozzles to a 6.67 ft wide area the length of 10 by 15 ft
plots. First rain received after application was 0.08 inches on June 10. The
experiment was a split block in a randomized complete block design with four
replications. Plots were evaluated for crop injury on June 24 and July 7 for
crop injury. Poast herbicide was applied to the the plot area to control grassy
weads. Safflower was machine harvested on September 27.

Product Crop Injury Test SEED

Cultivar Treatment Rate 6/24 7/7 Weight OIL Yield
oz/a -—— % -——— 1b/bu % lbs/a
00B 1587-6 Untreated 0 0 0 37.6 39.0 522
00B 1587-6 Glean 0.5 1 1 37.6 38.6 677
00B 1587-6 Ally 0.2 3 3 37.5 39.4 622
00B 1587-6 Affinity T™ 1.5 6 4 37.7 39.3 499
0OOB 1587~-6 Amber 1 20 23 37.5 38.8 449
00B 1587-6 Harmony GT 0.8 3 6 37.4 38.9 528
00B 1587-6 Express XP 0.8 6 5 38.0 39.6 510
00B 1587-6 Harmony SG 1.2 4 4 38.1 38.9 529
OOB 1587~6 Harmony Extra XP 0.8 3 3 38.2 38.9 604
OOB 1587-6 Finesse 0.5 0 2 37.9 39.1 543
AVERAGE 4.5 4.9 37.7 39.0 548
O0B 1597-3 Untreated 0 0 0 39.2 37.6 673
0O0B 1597-3 Glean 0.5 3 0 39.9 37.3 807
00B 1597-3 Ally 0.2 0 0 39.6 37.4 793
00B 1597-3 Affinity TM 1.5 3 3 38.7 37.3 696
O0OB 1597-3 Amber 1 26 19 39.2 37.3 649
00B 1597-3 Harmony GT 0.8 1 0 39.4 37.6 527
00B 1597-3 Express XP 0.8 1 1 39.2 37.4 640
00B 1597-3 Harmony SG 1.2 5 5 39.1 37.4 578
00B 1597-3 Harmony Extra XP 0.8 2 3 40.0 37.6 763
00B 1597-3 Finesse 0.5 0 0] 40.1 37.6 760
AVERAGE 4.0 3.1 39.4 37.4 705
MonDak Untreated 0 0 0 42.1 34.4 815
MonDak Glean 0.5 5 5 42.2 34.3 862
MonDak Ally 0.2 10 8 41.9 33.9 809
MonDak Affinity TM 1.5 60 30 41.3 33.8 653

CONTINUED ON NEXT PAGE



Safflower Cultivar Tolerance to Selected SU Herbicides-CONTINUED

MonDak Amber 1 93 65 39.3 33.4 583
MonDak Harmony GT 0.8 11 11 41.1 33.8 565
MonDak Express XP 0.8 90 79 39.1 32.3 421
MonDak Harmony SG 1.2 73 54 41.1 33.5 550
MonDak Harmony Extra XP 0.8 76 56 41.0 33.6 553
MonDak Finesse 0.5 7 6 42.0 34.1 855
AVERAGE 42.5 31.4 41.1 33.7 667
EXP MEAN 17 13 39.4 36.7 635
C.V. % 33 49 1.7 1.7 19
LSD 5% 8 9 .9 .9 173
LSD 5% FOR VARIETY AVERAGES 2.0 3.9 0.68 0.49 74.1
TREATMENTS AVERAGED OVER CULTIVARS
Untreated 0 0.0 0.0 39.6 36.9 670
Glean 0.5 2.9 1.9 39.9 36.7 781
Ally 0.2 4.2 3.5 39.6 36.9 741
Affinity T™™ 1.5 22.9 12.1 39.2 36.7 616
Amber 1 46.3 35.4 38.6 36.4 563
Harmony GT 0.8 4.8 5.8 39.3 36.7 585
Express XP 0.8 32.3 28.2 38.7 36.3 523
Harmony SG 1.2 27.1 20.8 39.4 36.7 552
Harmony Extra XP 0.8 26.9 20.8 39.7 36.6 640
Finesse . 0.5 2.3 2.5 40.0 36.9 719
LSD 5% 5.2 5.8 0.54 NS 124

Summary: The cultivars 00B1587-6 and 00B1597-3 are resistant to many SU
herbicides. They are relatively susceptible to Amber. MonDak, the cultivar
susceptible to Express, is tolerant of Glean, Ally, Harmony GT and Finesse.
However MonDak’s reaction to Harmony SG was surprising in that it appeared to be
significantly more susceptible to injury than with Harmony GT.
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Weed control with PRE and POST herbicides in ALS Sunflower. Howatt, Roach, and
Harrington. Crop varieties in treatments 1 and 2 - first two rows IMI, row three CLHA, and row 4
ExpressSun; treatments 3 and 4 - IMI; treatments 5 and 6 - CLHA; and treatment 7 - ExpressSun
were seeded on May 26. Preemergence treatments were applied on May 27 with 68°F, 53%
relative humidity, 65% cloud cover, 6 mph wind at 135°, and dry soil at 60°F. Post treatments were
applied to 4 to 6 leaf sunflowers, 1 to 4 inch redroot pigweed, and cotyledon Venice mallow on
June 25 with 82°F, 60% relative humidity, 80% cloud cover, 1 to 3 mph wind at 180°, and damp
soil at 77°F. All treatments were applied with a backpack sprayer delivering 8.5 gpa at 35 psi
through 11001 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 three replicates. One pass with a row cultivator was
performed when sunflower had approximately eight leaves.

7M1 716 716 8/10 8/10 9/29 9/29 10/4

(O] (] ©
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Treatment Rate Timing “« o > > x© > >
oz ailA ; % % % % % % % kgha
Suen/Handweeded 3 Pre/wkly 0 0 83 98 99 96 99 1710
Sulfentrazone 3 Pre 0 0 83 87 92 65 94 1550
Suen/Seth+MSO 3/3+1% Pre/Post 0 0 83 88 95 78 88 1400
Suen/Immx+MSO+AMS 3/0.5+1%+24 Pre/Post 9 0 90 96 99 85 96 1500
Suen/Immx+MSO+AMS 3/0.75+1%+24 Pre/Post 6 0 92 96 99 94 99 1970
Suen/Trib-sg+Quiz+MSO+AMS  3/0.25+0.94+1%+24 Pre/Post 80 70 87 94 92 82 95 380
Trib-sg+Quiz+MSO+AMS 0.25+0.94+1%+24 Post 0 0 37 95 73 85 88 1190

cv 6 0 6 3 3 4 3 13
LSD 5% 1 8 5 6 6 8 330

Commercial imidazolinone-resistant sunflower was les tolerant of imazamox, 9% injury with 0.5 oz
ai/A, than CLHA sunflower, 6% injury with 0.75 oz/A. However, temporary response was recorded.
Tribenuron caused excessive damage to CLHA sunflower but did not kill more than a couple
plants. Affected plants, 80% injury, maintained some green tissue and continued to product new
biomass including heads that produced some seed although heads were very deformed. Soil- .
applied sulfentrazone gave a substantial amount of weed control. The best full-season weed
control was obtained with sulfentrazone followed by 0.75 0z/A imazamox. The yield of this
treatment was 1970 kg/ha (1760 Ib/A). Please note the different treatments have different seed
sources, so yield variance could be due to agronomic traits of the hybrids in addition to weed
control.
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Weed control in ALS sunflower. Howatt, Roach, and Harrington. Clearfield sunflower
was seeded in treatments 1 through 4, 6 though 8, and 11 and Express SUN sunflower
was seeded in treatments 5 and 10 at Fargo on June 4. Plot was over sprayed with
sulfentrazone at 3 oz ai/A as a preemergence treatment. Treatments (4-6") were
applied to 4 to 6 inch sunflowers, 2 leaf yellow foxtail, 2 to 5 leaf wild buckwheat, and 2
to 10 inch common ragweed on July 7 with 70°F, 67% relative humidity, 100% cloud
cover, 5 mph wind at 135°, and moist soil at 68°F. Treatments (12-15") were applied to
12 to 15 inch sunflower, 5 to 18 inch common ragweed, 6 to 12 inch yellow foxtail, and
12 inch wild buckwheat on July 19 with 73°F, 71% relative humidity, 90% cloud cover, 0
wind, and dry soil at 65°F. All treatments were applied with a backpack sprayer
delivering 8.5 gpa at 35 psi through 11001 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.

7116 8/2 8/2 8/2 8/2
Treatment Rate Stage Sunflower Sunflower  Yeft Wibw Cora
oz ailA % % % % %

Immx+NIS+AMS - 0.5+0.25%+40 4-6" 3 0 93 71 79
Immx+NIS+AMS 0.75+0.25%+40 4-6" 8 0 92 79 86
ImMmx+MSO+AMS 0.5+1%+40 4-6" 9 0 99 93 89
Immx+MSO+AMS 0.75+1%+40 4-8" 17 0 98 93 92
Trib-sg+Clet-SM+NIS  0.25+1.5+0.25% 4-6" 0 0 88 92 85
Immx+NIS+AMS 0.5+0.25%+40 . 12-15" 0 0 45 50 35
Immx+NIS+AMS 0.75+0.25%+40 12-15" 0 0 69 64 53
Immx+MSO+AMS 0.5+1%+40 12-15"" 0 0 74 67 52
Immx+MSO+AMS 0.75+1%+40 12-15" 0 0 85 77 67
Trib-sg+Clet-SM+NIS  0.25+1.5+0.25% 12-15" 0 0 72 72 45
Untreated 0 0 0 0 0 0
cv L 33 0 6 8 11
LSD 5% 1 0 78 8 10

Imazamox caused transient mottled chlorosis of leaf tissue when applied to imazamox-
resisant sunflower having 4 to 6 leaves (4-6") that correlated with rate and adjuvant
type, with 0.75 oz ai/A imazamox or MSO causing more injury than the counterpart. By
August, all visible evidence of injury to imazamox-resistant sunflower was gone.
Tribenuron did not cause visible injury to tribenuron-resistant sunflower. Earlier
herbicide application resulted in more complete control of weeds present, and there was
not much late emergence of weeds after treatment. With the early application timing,
wild buckwheat control with imazamox was substantially better with MSO than with NIS.
This also improved control of yellow foxtail, resulting in 10 percentage points advantage
over clethodim.
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Sunflower desiccation with flumioxazin. Howatt, Roach, and Harrington. Clearfield
sunflower was seeded at Fargo on June 4. The study area was over sprayed with
sulfentrazone at 3 oz ai/A and pendimethalin at 16 oz ai/A as a preemergence
treatment. Imazamox at 0.5 oz ai/A was applied POST for general weed control.
Desiccation treatments were applied when sunflower was estimated to have 35% seed
moisture. Treatments were applied with a tractor mounted sprayer having a 20-ft wide
offset spray boom that delivered 8.5 gpa pressurized with CO,. Plots were 20 ft wide
and 40 ft long with 5 ft of alley between each plot for driving. The experiment was a
randomized complete block design with three replicates.

Sunflower desiccation

Treatment Rate 10 DAT 21 DAT
Flumioxazin+MSO 1.5+0.25G 72 87
Flumioxazin+Glyt-WM+MSO 0.5+12+0.25G 88 91
Flumioxazin+Glyt-WM+MSO 1+12+0.25G 92 95
Flumioxazin+Glyt-WM+MSO 1.5+12+0.25G 93 95
Glyphosate-WM+NIS+AMS 12+0.25%+24 , 92 94
Saflufenacil+MSO+AMS 0.72+0.25G+40 90 96
Saflufenacil+Glyt-WM+MSO 0.36+12+0.25G 92 96
Untreated 0 70 85
Ccv 3 2
LSD 5% 5 3

Flumioxazin alone did not cause visible desiccation to sunflower compared with the
untreated sunflower, although small weeds underneath the sunflower canopy had
visible injury consistent with flumioxazin activity. Addition of flumixazin to glyphosate
did not result in different response than glyphosate alone. Sunflower treated with
glyphosate or saflufenacil demonstrated substantially hastened desiccation relative to
the untreated sunflower.
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