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Adjuvant use in SU canola. Dr. Howatt, Mettler, and Harrington. ‘C5507’ canola was seeded near
Fargo on May 11. Treatments were applied to 4 to 5 leaf canola, 1 to 4 inch redroot pigweed, and 1
inch Venice mallow and common lambsquarters on June 12 with 72°F, 44% relative humidity, 0%
cloud cover, and 5 mph wind velocity at 67°F and dry soil at 69°F. Treatments were applied with a
backpack sprayer delivering 8.5 gpa at 40 psi through 11001 TT nozzles to a 7 foot wide area the
length of 10 by 30 foot plots. The experiment was a randomized complete block design with 4
replicates.

6/19 6/27 6/27 6/27 6727 77 77 TI7 8/30
Treatment Rate Inj Inj Rrpw Vema Colqg Rrpw Vema Colg Yield

0z/A % % % % % % N % Ib/A
Thif&Trib-D+Act 90 0.23+0.5% 0 10 9 79 89 99 95 99 2020
Thif&Trib-D+Act 90+AMS 0.23+0.5%+12 5 10 95 75 90 99 95 99 2040
Thif&Trib-D+Linkage 0.23+1% 5 10 95 75 90 99 95 99 1940
Thif&Trib-D+MSO+AMS 0.23+1%+12 14 10 95 78 91 98 95 99 1990
Thif&Trib-D+MSO+AMS 0.23+16+12 6 10 95 75 90 99 95 99 1840
Thif&Trib-D+PO+AMS 0.23+1%+12 9 10 95 75 90 99 95 99 2060
Thif&Trib-D+PO+AMS 0.23+16+12 0 10 95 75 90 99 95 99 2090
Thif&Trib-D+Linkage+MSO 0.23+1%+16 7 10 9 75 90 99 95 99 1880
Thif&Trib-D+Renegade+AMS ~ 0.23+16+12 5 10 9 75 90 99 95 99 2110
Thif&Trib-D+Clet+Act 90+AMS  0.23+1+0.5%+12 7 10 9% 91 93 99 95 99 1870
Thif&Trib-D+Ciet+MSO+AMS  0.23+1+1%+12 8 10 9 81 91 98 985 99 1810
cv 27 0 1 5 2 1 0 0 9
LSD P=.05 3 : 1 5 2 1 ' ' 260

Weather was exceptionally dry during establishment and much of the season. Application was delayed from
requested growth stage in protocol because of wide development stage related to multiple emergence events
caused by inadequate moisture and drought stress. Treatments were applied a couple days after about % inch
of precipitation.

Initial canola response to treatments was greatest when MSO was included. Treated plants were compared to
untreated plants between plots and at the study margin. Plots were 10 ft wide and the application width just
less than 7 ft, so there was at least 2 ft between each treatment area that did not receive spray. Plants were
slightly chlorotic across the entire plant and the growing point displayed reddish purple discoloration. Plant
growth seemed to be stalled for 2 weeks after application. Plants recovered midseason and eventually
reached 4.5 ft tall with no evidence of stunting compared to check strips between plots. Full canopy greatly
aided weed control. Flower fill seemed to be about 10% less than plants in plot border strips, but there was no
difference among treatments. Flowering started and ended on similar dates across the entire study and check
strips.

Yield averaged across the study was 1970 Ib/A or 39.4 bu/A (at 11% moisture). The base treatment for
compartison in this study was thif&trib-D + Act 90, which is a nonionic surfactant. Canola yield with this
treatment was 2020 Ib/A. Canola yield with all other treatments was similar to this treatment.



Adjuvant for SU Canola. Dr. Howatt, Mettler, and Harrington. ‘C5596’ canola was seeded
near Fargo on May 11. Treatments were applied to 4 leaf canola, 1 to 4 inch redroot pigweed
and 1 inch Venice mallow and common lambsquarters on June 12 with 72°F, 44% relative
humidity, 0% relative humidity, 5 mph wind velocity at 67°, and dry soil at 68°F. Treatments
were applied with a backpack sprayer delivering 8.5 gpa at 40 psi through 11001 TT nozzles to
a 7 foot wide area the length of 10 by 30 foot plots. The experiment was a randomized
complete block design with four replicates.

6/27 6/27 6/27 77 717 717

Treatment Rate rrpw vema colg rrpw vema colq
oz ailA % % % % % %
Thif&Trib-D 0.18 35 33 33 91 23 25
Thif&Trib-D+Preference 0.18+0.25% 90 75 85 97 95 99
Thif&Trib-D+Preference+AG0213  0.18+0.25%+4 90 75 85 97 95 99
Thif&Trib-D+AG13064 0.18+3 90 75 85 97 95 99
Thif&Trib-D+AG8050 0.18+6.4 90 75 85 97 95 99
Thif&Trib-D+AG14039 0.18+8 90 75 85 97 95 99
Thif&Trib-D+AG14039 0.18+12 90 75 85 97 95 99
Untreated Check 0 0 0 0 0 0 0
Ccv 3 3 3 2 2 3
LSD P=.05 3 3 3 2 3 3

All adjuvants substantially increased control of weeds with thifensulfuron and tribenuron.
There was no difference among treatments with adjuvant for any of the weeds and control was
excellent July 7 when the canopy was still relatively open. Once the canopy closed, surviving
weeds could not be found. Canola injury was observed consistently across herbicide
treatments. This injury was chlorosis and slight purple color at the growing point. Injury
persisted until precipitation stimulated growth of canola in all plots. Plant height and
development stage were not observed to be affected.
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Dry bean response to SA-0660001. Dr. Howatt, Mettler, and Harrington. ‘Eclipse’ dry bean
was seeded near Fargo on June 2. Treatments were soil applied on June 2 with 92°F, 22%
relative humidity, 0% cloud cover, 15 plus mph wind velocity at 180° and dry soil at 72°F.
Treatments were applied with a backpack sprayer delivering 17 gpa at 40 psi through TT11002
nozzles to a 7 foot wide area the length of 10 by 30 foot plots. The experiment was a
randomized complete block design with four replicates.

6/23 6/23 6/23 6/23 76 7/6 7/6

Treatment Rate Stand  Inj Pgwd Colg Inj Pgwd Colg
oz ailA #2m % % % % % %
SA-066 7.3 39 11 30 30 24 33 38
SA-066 10.4 39 20 63 63 30 45 56
SA-066 12 38 43 70 69 38 55 56
SA-066 16 36 60 79 78 55 59 71
SA-066+Metolachlor 12+27 40 34 90 87 44 70 73
SA-066+Clomazone 12+5.6 35 63 90 90 38 61 84
Sulfentrazone&Carfentrazone 2.5 40 6 0 0 34 0 0
Untreated Check 0 37 5 0 0 29 0 0
Ccv 15 15 10 10 24 27 17
LSD P=.05 8 7 8 8 13 16 12

Pigweed was a mixture of redroot pigweed and waterhemp. Environment was very
unfavorable for dry bean growth. Injury related to environment was 29% damage on July 6.
This resulted from dry soil, lack of precipitation, hail, and jackrabbit feeding. Early injury in
several treatments was deformed growth which could be consistent with herbicide damage.
Plant stand was not affected by treatment but visible injury to vegetation increased with
increasing rate of SA-066. Addition of clomazone increased injury by 20 percentage points
compared with a similar rate of SA-066. Weed control increased with higher rate on SA-066,
but tankmix with metolachlor gave better weed control while limiting dry bean response. Weed
control with sulfentrazone was a surprise and a puzzle because this herbicide typically requires
little precipitation for activity compared to other products.
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Fall and Spring Application of Dual and Broadaxe for Downy Brome Control in Spring Field Peas
Caleb Dalley, HREC, Hettinger, ND, 2017

Fall POST treatments were applied on October 28, 2016 to a fallow field heavily infested with downy brome. These fall treatments were
evaluated for downy brome control 13 days after treatment (DAT) and again in the spring on May 2, 2017 before planting (186 DAT).
At 13 DAT, glyphosate tank-mixed with Dual II Magnum (metolachlor) or Broadaxe XC (sulfentrazone + metolachlor) controlled
downy brome 89 to 94%, compared to 80 to 82% with glyphosate alone. When evaluated in the spring before planting, downy brome
control was 95 to 99% with glyphosate tank-mixed with Dual IT Magnum or Broadaxe, compared to 64 to 66% with glyphosate alone.
On May 5, field pea were planted using a John Deere 1590 no-till drill at a rate of 100 Ibs/A with a desired plant population of 75 to 80
plants per square meter. Spring POST treatments were applied immediately after planting. Downy brome control was evaluated 21 and
28 DAT (spring POST). At 28 DAT, fall POST tank-mixes of glyphosate with Dual Il Magnum or Broadaxe continued to provide 92 to
100% control of downy brome, compared to 48% control for glyphosate alone in the fall. Spring POST tank mixes of glyphosate with
Duall II Magnum or Broadaxe controlled downy brome 93 to 97% compared to 86% for a spring only glyphosate application or 90%
for a fall and spring application of glyphosate. Extremely dry conditions occurred at Hettinger in 2017. Less than an inch of rainfall
occurred during the months of May and June. Due to the dry conditions, pea germination and survival was very low. Stand counts were
taken on June 9. Plots treated with fall POST tank-mixes had stand counts of 34 to 38 peas plants per square meter compared to 12 to
25 plants per square meter for spring POST treatments. Pea height was measured on June 21. Pea heights ranged from 20 to 23 c¢m for
fall POST tank-mixes compared to 17 to 22 for spring POST treatments. Dry conditions persisted for the remainder of the cropping
season and did not allow for harvesting the peas due to low population and low seed set. However, it was very apparent that fall POST
application of metolachlor, with and without sulfentrazone, allowed for better establishment of field pea, even when control of downy
brome was similar for fall and spring treatments. It was also apparent that fall application of metolachlor provided much better control
of downy brome than glyphosate alone.

Downy Brome Control? Injury Stand Height
Treatment® Rate Timing 13 DAF® AtSpring 28 DAS 14DAS 21 DAE 33 DAE
oz/A % plants/m? bw/A
1 Untreated 0d Oc 0d 0a 0d Oe
2 Glyphosate+Broadaxe XC 32425 Fall 9 a 99 a 98 a Oa 34 a 20 abc
3 Glyphosate+Broadaxe XC 32+19 Fall 91 ab 96 a 92 ab 0a 34 a 21 ab
4 Glyphosate+Broadaxe XC+  32+19 Fall 92 ab 99 a 95 ab 0a 36 a 22 a
Dual II Magnum 10
5 Glyphosate+Broadaxe XC+  32+19 Fall 92 ab 97 a 100 a 0a 36 a 22 a
Dual I Magnum 26
6 Glyphosate+Dual Il Magnum 32+32 Fall 89 b 95 a 94 ab 0a 38a 23 a
7 Glyphosate 32 Fall 80 ¢ 64 b 48 ¢ 0a 10 cd 18 cd
8 Glyphosate 32  Fall+Spring 82 ¢ 66 b 90 ab 0a 32 ab 22 a
9 Glyphosate+Broadaxe XC 32425 Spring 0d Oc 96 ab 0a 16 bed 17 cd
10 Glyphosatet+Broadaxe XC 32+19 Spring 0d Oc 93 ab 0a 9cd 19 bed
11 GlyphosatetBroadaxe XC+  32+19 Spring 0d O0c 96 ab Oa 23 abc 18 cd
Dual II Magnum 16
12 Glyphosate+Broadaxe XC+  32+10 Spring 0d Oc 97 a 0a 13¢d 218a
Dual II Magnum 23
13 Glyphosate+Dual Il Magnum  32+32 Spring 0d 0c 94 ab 0a 12 c¢d 18.7 bed
14 Glyphosate 32 Spring 0d 0c 86 b 0a 25 abc 204 abe
LSD P=0.05 4.7 7.9 10.1 NS 17.6 2.7
Standard Deviation 33 5.5 7.1 0 12.3 1.8
Ccv 7.5 12.5 8.4 0 54.7 9.1
Treatment F 775 289 60.2 0 42 4.1
Treatment Prob(F) 0.0001 0.0001 0.0001 1.0000 0.0002 0.0032

*Abbreviations: DAF, days after fall application; DAS, days after spring application; DAE, days after emergence.
"Means followed by different letters are significantly different (P=0.05, LSD).
°Granular Ammonium Sulfate (AMS) was added to all treatments at a rate of 8.5 1bs/100 gallons spray solution.
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2017 UPI Potato Weed Control. Harlene Hatterman-Valenti and Collin Auwarter.

This study was conducted at the Northern Plains Potato Growers Association Irrigated research site near Inkster, ND to evaluate pre-emergence weed
control in Russet Burbank potato. Plots were 4 rows by 20 feet arranged in a randomized complete block design with 4 replicates. Seed pieces (2 0z)
were planted on 36-inch rows and 12-inch spacing on June 5, 2017. Plots were sprayed on June 16 with a COz pressurized sprayer equipped with 8002
XR flat fan nozzles with a spray volume of 20 GPA and a pressure of 40 psi. Extension recommendations were used for cultural practices throughout the
year. Plots were harvested on October 17 and graded into various categories after harvest.

Date: 6/16
Air Temperature (F): 68
Relative Humidity (%): 59
Wind (MPH): 8
Soil Temperature @ 4 Inch (F): | 62
Soil Moisture: Normal
Cioud Cover (%): 5
Next Rain: 3 DAA
Common Lambsqguarter, Redroot Pigweed, and Yellow Foxtail Control in Russet Burbank 19 & 28 days after application (DAA).
Treatment Rate 19 DAA 28 DAA
CHEAL |AMARE| PESGL [INJURY| CHEAL | AMARE | PESGL |[INJURY
1 Untreated Check 0.0c¢c 00c¢ 00a 0.0a 00c 00c¢ 0.0a 00 a
2 Boundary 1.42 Ibai/fa| 97.5 a 97.5a| 1000 a 0.0a| 963a| 963a| 100.0a | 00a
3 Boundary 1.83 Ibaifa| 95.0 a 97.5a| 100.0 a 00a| 975a| 988a| 100.0a | 00a
4 KFD-240-01 1.13 Ibai/fa| 95.0 a 95.0a| 1000 a 00a| 975a| 975a| 1000a | 00a
5 KFD-240-01 1.40 Ibaifa| 96.3 a 97.5a| 1000 a 0.0a| 988a| 975a| 100.0a | 0.0a
6 KFD-240-01 1.69 Ibai/a| 93.8 a 96.3al| 1000 a 0.0a| 975a| 975a| 1000a | 00a
7 KFD-195-02 1.30 Ibai/a| 98.8 a 96.3a| 1000 a 0.0a| 100.0a| 100.0a | 100.0a [ 00a
8 Matrix+ 1.50 ozwt/a| 68.8 b 688b | 100.0a 0.0a| 763b| 763b| 100.0a | 0.0a
Sencor 75DF 0.5 Ib/a
LSD (P=.05) 7.74 7.34 0.00 0.00 4.37 3.98 0.00 0.00
Yield of Russet Burbank Potatoes.
Treatment Rate | - 20 Foot Row----- CWT/A
Row B Row A 0-4 oz 4-60z | 6-120z | >12 0z Total >4 oz
1 Untreated Check 52.48 a 4216 a | 60.01a | 70.61 a |155.26 a | 20.18 a [306.07 a 246.06 a
2 Boundary 1.42 Ibai/a|62.53 a 5552 a | 73.57 a | 80.57 a|195.52 a | 53.46 a |403.13 a 329.56 a
3 Boundary 1.83 Ibai/a| 54.03 a 56.23a | 67.16a | 86.80 2|194.29 a | 60.01 a |408.27 a 341.11 a
4 KFD-240-01 1.13 Ibai/a| 53.10 a 4676 a | 67.19a | 74.73 a [158.68 a | 38.85 a |339.46 a 272.27 a
5 KFD-240-01 1.40 Ibai/a| 49.80 a 51.75a | 70.95a | 82.77 a |192.48 a | 29.50 a |375.72 a 304.76 a
6 KFD-240-01 1.69 Ibai/a|49.23 a 48.90a | 59.52a | 76.27 a [175.16 a | 44.09 a |355.05 a 295.53 a
7 KFD-195-02 1.30 Ibaifa| 57.20 a 51.97a | 68.70a | 72.16 a |180.40 a | 56.05 a {377.31 a 308.62 a
8 Matrix 1.50 ozwt/a| 52.40 a 4471 a | 75.10a | 82.60 a (14149 a| 25.43 a {324.64 a 249.53 a
Sencor 75DF 0.5 Ib/a
LSD (P=.05) 14.05 |10.38 20.21 28.43 57.27 41.41 75.39 80.60
Tuber Counts and Sizes in 20’ of Row in Russet Burbank Potatoes.
Treatment Rate 20 Foot Row:
Total 0-4 oz 46 oz | 6-120z | >120z >4 0z
1 Untreated Check 137.5 a 60.8 a 310a| 425a 3.3a| 56.445 a
2 Boundary 1.42 Ibai/fa| 165.3 a 69.0 a 348a| 533a 8.3a | 58.048 a
3 Boundary 1.83 lbaifa| 168.0 a 68.5 a 385a| 523a 8.8a| 59.440 a
4 KFD-240-01 1.13 Ibai/a| 151.8 a 70.8 a 328a| 423a 6.0a | 52.705 a
5 KFD-240-01 1.40 Ibai/a| 167.3 a 76.0 a 36.0aj 51.0a 43a| 53.770 a
6 KFD-240-01 1.69 lbai/a| 148.3 a 60.5 a 338a| 475a 6.5a | 58.985 a
7 KFD-195-02 1.30 Ibai/a| 157.3 a 68.8 a 318a| 485a 8.3a | 55.593 a
8 Matrix 1.50 ozwt/a| 151.8 a 73.0a 36.5a] 383a 40a | 51645a
Sencor 75DF 0.5 Ib/a
LSD (P=.05) 30.51 21.99 12.60 15.72 5.79 10.97

Regardless of the Boundary or KFD-240-01 rate, Boundary, KFD-240-01 and KFD-195-02 provided excelient weed control throughout the season.
Matrix tank-mixed with Sencor provided significantly lower control of common lambsquarter and redroot pigweed. KFD-195-02 provided 100% control of
all three weed species by the end of the season, while Boundary and KFD-240-01 had slightly less control, however not significant. There was no
significant differences with yield even though Boundary KFD-240-01, or KFD-195-02 treatments had marketable yields approximately 50 cwt/a greater
than the untreated or Matrix plus Sencor treatment. Tuber counts were similar for all treatments even though the untreated had lower total tuber counts
and fewer tuber counts in 4 out of 5 size categories. The Matrix/Sencor treatment had the fewest tubers in the 6-12 oz category.
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2017 Desiccation - 6 Treatments. Harlene Hatterman-Valenti and Collin Auwarter.

This study was conducted at the Northern Plains Potato Growers Association dryland research site near Grand Forks, ND to
evaluated different adjuvants when added to a common vine desiccant, diquat, on ‘Red Norland’ potato. Plots were 4 rows by 20
feet arranged in a randomized complete block design with 4 replicates. Seed pieces (2 o0z) were planted on 36-inch rows and 12-
inch spacing on June 14, 2017. Extension recommendations were used for cultural practices throughout the year. Plots were
sprayed on September 6 with a COz pressurized sprayer equipped with 8002 XR flat fan nozzles with a spray volume of 20 GPA and
a pressure of 40 psi. Plots were rated on September 13 and 19. Harvesting occurred on October 19 and graded a few weeks later.

Date: 9/6
Air Temperature (F): 61
Relative Humidity (%): 58
Wind (MPH): 4
Soil Moisture: Normal
Cloud Cover (%): 75
Next Rain: 9 DAA
% Necrosis on Leaves and Stems on ‘Red Norland’ potato.
Trt Treatment Rate 7 DAA 7 DAA 13 DAA 13 DAA
No. Name Rate Unit Leaf Stem Leaf Stem
1 Reglone 1 pt/a 700 a 60.0 a 88.8 a 775 A
2 Reglone 1 pt/a 66.3 a 55.0 a 93.8 a 825 A
Activate Plus 0.25 % viv
3 Reglone 1 pt/a 75.0 a 62.5a 95.0 a 85.0 A
AG17054 0.25 % viv ‘
4 Reglone 1 pt/a 67.5a 57.5a 93.8 a 81.3 A
AG17055 0.25 % viv
5 Reglone 1 pt/a 73.8 a 60.0 a 90.0 a 81.3A
AG17056 0.25 % viv
6 Untreated 8.0b 3.8b 28.8b 18.8 B
LSD (P=.05) 19.13 17.47 8.1 9.62
Yield of ‘Red Norland’ potato.
Treatment Rate -—20 Foot Row (lbs)--- CWT/A
Row B Row A 0-4 oz 4-6 oz | 6-10 0z >10 oz Total >4 oz
1 Reglone 1 pt/ai33.18 a 26.66 a 6.57a |1135a| 524a| 349b |19550a 145.80 a
o Reglone 1PY8l3533 4 | 3114a | 7.08a | 15645a| 600a| 262b |22605a | 174.63a
Activate Plus 0.25 % viv|™™ ) ) ) ) ) ) )
3 Reglone. 0253240 | 3487a | 7.28a |1564a| 685a| 510ab [253.12a | 200243
4 Reglone 025 vioala085a | 31.78a | 657a |1301a| 689a| 53tab [23075a | 183.04a
5 Reglone. 02570 l3820a | 3359a | 550a |1513a| 688a| 609ab [24385a | 20391a
6 Untreated 40.82 a 34.93 a 574 a 1414 a| 5.97a 855a 1249.70 a 208.02 a
LSD (P=.05), 8.27 9.41 2.99 5.28 2.68 2.81 68.33 54.76
Tuber Counts of ‘Red Norland’ potato.
Treatment Rate 20 foot row-
Row A 0-40z | 460z | 6-100z >10 oz >4 oz
1 Reglone 1pt/a] 90.5a 43.8 a 305a| 118a 45B 51.32 a
g Redlone 025 3l 1065 a 485a | 420a| 125a| 35B | 55.18a
3 Roglore, 025 el 112.3 2 485a | 428a| 145a| 65Ab | 56.87a
4 2%%';’825 0.25 lﬁp\t,/,?, 103.5 a 478a | 343a| 145a| 7.0Ab | 5350a
5 Reglone 025 el 105.3 2 428a | 403a| 143a| 80Ab | 59.65a
6 Untreated 102.9 a 420a 379 a 12.8 a 10.2 A 60.11 a
LSD (P=.05)| 34.28 19.75 13.85 6.10 3.52 9.68

Adding any adjuvant with Reglone did not increase or hasten leaf or stem necrosis. This land had some soil saturation problems
from heavy rains early in the season, which may have predisposed plants to be more responsive to desiccants. More statistical
separation may have also occurred if the untreated was not included in the necrosis analysis. The grade and yield had little
differences among all the treatments. The untreated did have more potatoes larger than 10 oz, an unwanted characteristic for red
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potatoes. The Reglone alone treatment had the lowest total yield and the fewest amount of total tubers, even though this was not
significant, suggesting that this was due to randomization and not the treatment.
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|7 Desiccation - 8 Treatments. Harlene Hatterman-Valenti and Collin Auwarter.

s study was conducted at the Northern Plains Potato Growers Association non-irrigated research site near Grand Forks, ND to evaluated different adjuvants wi
{ed to a common vine desiccant, diquat, on ‘Red Norland’ potato. Plots were 4 rows by 20 feet arranged in a randomized complete block design with 4 replicat
2d pieces (2 0z) were planted on 36-inch rows and 12-inch spacing on June 14, 2017. Extension recommendations were used for cultural practices throughout
year. Plots were sprayed on September 6 with a CO:2 pressurized sprayer equipped with 8002 XR flat fan nozzles with a spray volume of 20 GPA and a press

10 psi. Plots were rated on September 13 and 19. Harvesting occurred on October 19 and graded a few weeks later.

% Desiccation on Leaves and Stems on Red Norland potatoes.

ate: 9/6 Trt Treatment Rate 7 DAA 7 DAA 13 DAA 13 DAA
ir Temperature (F): 61 No. Name Rate Unit Leaf Stem Leaf Stem
elative Humidity (%): 58 1 Reglone 1 pt/a 55.3 a 45.0 a 78.8 a 62.5a
find (MPH): 4 2 Reglone 1 pt/a 725 a 62.5a 913 a 83.8a
oil Moisture: Normal Preference 0.25 % viv
loud Cover (%): 75 3 Reglone 1 pt/a 88.3 a 76.3 a 98.8 a 90.0 a
ext Rain: 9 DAA AG17053  0.25 % viv
4 Reglone 1 pt/a 725 a 613 a 97.5 a 86.3 a
AG13064 3 floz/a
5 Reglone 1 pt/a 713 a 58.8 a 93.8 a 83.8 a
Preference 0.25 % viv
Interlock 4 floz/a
6 Reglone 1 pt/a 80.0 a 68.8 a 96.3 a 83.8a
AG8050 6.4 fl 0z/a )
7 Reglone 1 pt/a 813 a 70.0 a 97.5a 86.3 a
AG14039 6.4 fl oz/a
8 Untreated 250b 18.8 b 438 b 3250
LSD (P=.05) 28.25 25.25 25.28 22.97
{d of Red Norland potatoes.
t Treatment Rate ---20 foot row (Ibs)--- CWT/A
>. Name Rate Unit
Row B Row A 0-4 oz 4-6 oz 6-10 oz >10 oz Total >4 oz
1 Reglone 1 pt/a 36.79 a 31.84a 45.61a 106.43 a 51.18 a 2793 a 231.16a | 185.55a
2 Reglone 1 pt/a 29.2a 2583 a 50.24 a 84.69 a 29.79b 2284 a 187.56a | 137.32a
Preference 0.25 % viv
3 Reglone 1 pt/a 30.78 a 24.74 a 51.63 a 69.57 a 29.19b 2921 a 179.60a | 12797 a
AG17053  0.25 % viv
4 Reglone 1 pt/a 38.10a 28.94 a 37.46 a 97.08 a 44.22 ab 31.35a 210.10a | 17264 a
AG13064 3 floz/a
5 Reglone 1 pt/a 36.75a 30.72 a 4873 a 102.89a | 42.44 ab | 28.95a 223.01a | 17427 a
Preference 0.25 % v/iv
Interlock 4 fl oz/a
6 Reglone 1 pt/a 35.70 a 31.45a 52.50 a 103.36 a | 40.58 ab 31.88a 228.31a | 175.81a
AG8050 6.4 fl oz/a
7 Reglone 1 pt/a 36.88 a 28.46 a 57.50 a 90.71a 39.08 ab 19.33 a 206.62a | 149.12a
AG14039 6.4 floz/a
8 Untreated 36.90 a 31.28a 36.95a 93.97 a 41.57 ab 54.57 a 227.06a | 190.11a
LSD (P=.05) 7.53 31.28 15.11 32.85 12.45 20.97 49.74 45.16
ser Counts of Red Norland potatoes.
t Treatment Rate 20 foot row
). Name Rate Unit
Row A 0-4 oz 4-6 oz 6-10 oz >10 oz >4 oz
1 Reglone 1 pt/a 108.1 a 484 a 39.6a 15.0a 51a 55.28 ab
2 Reglone 1 pt/a 95.0a 49.0 a 33.0a 9.0b 40a 47.68 ab
Preference 0.25 % viv
3 Reglone 1 pt/a 90.8 a 51.0a 26.3a 8.3b 53a 4321b
AG17053  0.25 % viv
4 Reglone 1 pt/a 908 a 36.5a 358a 13.0 ab 55a 58.29 a
AG13064 3 fl oz/a
5 Reglone 1 pt/a 102.0 a 453 a 393a 12.3 ab 53a 54.99 ab
Preference 0.25 % viv
Interlock 4 fl oz/a
6 Reglone 1 pt/a 106.3 a 48.8 a 40.3 a 11.8 ab 55a 54.74 ab
AG8050 6.4 fl oz/a
7 Reglone 1 pt/a 102.0a 53.5a 34.0a 11.0 ab 35a 46.42 ab
AG14039 6.4 floz/a
8 Untreated 93.5a 38.0 343a 12.3 ab 9.0a 59.77 a
LSD (P=.05)| 26.31 156.25 12.99 3.69 3.58 9.09

tatoes treated with Reglone alone had the lowest leaf and stem necrosis compared to other Reglone treatments with an adjuvant, even though not significant 7
113 DAA. Leaf necrosis was >90% 13 DAA when an adjuvant was added. More statistical separation may have also occurred if the untreated was not include

necrosis analysis. Desiccant treatments did not affect yields, as all had a total yield between 180 and 231 CWT/A. All treatments with Reglone had fewer tub
he > 10 oz. category resulting in lower yield in that category compared to the untreated. Treatment 7 Reglone + AG14039 had the lowest > 10 oz. yield, a
sirable characteristic as these often are unmarketable while tubers < 4 pz. may receive a higher price. Tuber counts were consistent with total yield results, as
1 between 91 and 108 tubers in a 20-foot row.
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2017 Evaluating Glyphosate and Dicamba on Atlantic Potatoes. Harlene Hatterman-Valenti and Collin Auwarter.

This study was conducted at the Northern Plains Potato Growers Association Irrigated research site near Inkster, ND to evaluate
Glyphosate and Dicamba on Atlantic potato. Plots were 4 rows by 20 feet arranged in a randomized complete block design with 4
replicates. Seed pieces (2 oz) were planted on 36-inch rows and 12-inch spacing on June 5, 2017. Plots were sprayed on July 18 at
the tuber initiation stage with a CO2 pressurized sprayer equipped with 8002 XR flat fan nozzles with a spray volume of 20 GPA and a
pressure of 40 psi. Extension recommendations were used for cultural practices throughout the year. Plots were harvested on
October 17 and graded into various categories after harvest.

% Injury 10 and 20 DAA from Glyphosate and Dicamba on Atlantic potato.

Treatment Rate 10 DAA 20 DAA Date: 7718
% Injury | % Injury Air Temperature (F): 65
1 | Untreated Check 00|c | 00 (b Relative Humidity (%): 73
2 | Glyphosate (Poweriiax) 5 | floZa | 125 b | 380D \év'fﬁw(MPtH)'. % |
3 | Glyphosate (PowerMax) 1| floz/a 001 ¢c 00 | b C?c:u d%i::.(‘y)' 185ma
4 | Glyphosate (PowerMax) 0.2 | floz/a 051 ¢c 00 | b Next Rain: 2L 15 DAA
5 | Dicamba (Clarity) 2.825 | floz/a 163 | b | 113 ] a -
6 | Dicamba (Clarity) 0.565 | fl oz/a 00| ¢ 25| b
7 | Dicamba (Clarity) 0.113 | floz/a 00 ¢ 38| b
8 | Glyphosate (PowerMax) 5|flozia [ 363 a | 150 | a
Dicamba (Clarity) 2.825 | floz/a
9 | Glyphosate (PowerMax) 1| floz/a 00 ¢ 13| b
Dicamba (Clarity) 0.565 | fl oz/a
10 | Glyphosate (PowerMax) 0.2 | floz/a 25 ¢ 13| b
Dicamba (Clarity) 0.113 | floz/a
LSD (P=.05) 7.17 6.13
Yield of Atlantic potato.
Treatment Rate -----20 Foot Row----- CWT/A
Row B Row A 0-4 oz 4-6 0z 6-12 0z >12 0z Total >4 ¢
Untreated Check 59.08 a | 56.60 a | 62.223 b 160.56 a | 7441 a | 11376 a | 41096 a | 348.74
Glyphosate (PowerMax) 5 | floz/a 6510 a | 5724 a 93.768 ab 17838 a [ 7760 a 65.85 a | 41560 a | 321.87
Glyphosate (PowerMax) 1| floz/a 63.88 a | 6245 a 59.033 b 163.75 a [ 9274 a | 137.89 a | 453.43 a | 394.4C
Glyphosate (PowerMax) 0.2 | floz/a 56.63 a | 6246 a 56.140 b 17529 a | 9854 a | 12347 a | 453.46 a | 397.31
Dicamba (Clarity) 2825 | floz/a | 6518 a | 5571 a | 92580 ab 17030 a | 6907 a | 7248 a | 40444 a | 311.8€
Dicamba (Clarity) 0565 | floz/a | 7015 a | 6453 a | 75595 ab 20443 a | 9069 a 97.83 a | 468.55 a | 392.9¢
Dicamba (Clarity) 0113 | floz/a | 77.58 a | 5537 a | 63.920 b 15727 a | 7217 a | 10867 a | 402.03 a | 338.11
Glyphosate (PowerMax) 5| flozla | 6430 a | 51.79 a | 110.705 a 16460 a | 60.01 a 4069 a | 376.00 a | 265.3(
Dicamba (Clarity) 2.825 | floz/a
Glyphosate (PowerMax) 1 | floz/a 6123 a | 5543 a 68.005 ab 17229 a | 8568 a 76,47 a | 40244 a | 334.44
Dicamba (Clarity) 0.565 | floz/a
Glyphosate (PowerMax) 0.2 | floz/a | 6498 a | 5053 a | 71545 ab 148.56 a | 68.39 a 7838 a | 366.88 a | 295.3C
Dicamba (Clarity) 0.113 | floz/a
LSD (P=.05) 22.91 14.06 29.90 46.73 23.79 67.88 102.04 102.1¢
Tuber Counts and Sizes in 20’ of Row in Atlantic potato.
Treatment Rate 20 Foot Row
Total 0-4 oz 4-6 oz 6-12 oz >12 0z >4 oz
Untreated Check 1545 a 545 b 59.0 a 208 a 203 a 64.43
Glyphosate (PowerMax) 5 | floz/a 189.8 a 88.8 ab 66.5 a 230 a 115 a 52.54
Glyphosate (PowerMax) 1 | floz/a 159.0 a 525 b 578 a 260 a 228 a 67.20
Glyphosate (PowerMax) 0.2 | floz/a 1615 a 500 b 620 a 275 a 220 a 69.61
Dicamba (Clarity) 2.825 | floz/a 1835 a 86.3 ab 645 a 195 a 133 a 53.34
Dicamba (Clarity) 0.565 | fl oz/a 186.0 a 658 b 765 a 263 a 175 a 65.16
Dicamba (Clarity) 0.113 | floz/a 1515 a 55.0 b 57.0 a 20.8 a 188 a 63.86
Glyphosate (PowerMax) 5 | floz/a 1955 a 1055 a 645 a 1756 a 80 a 45.64
Dicamba (Clarity) 2.825 | floz/a
Glyphosate (PowerMax) 1| floz/a 1569.3 a 588 b 63.3 a 240 a 13.3 a 63.49
Dicamba (Clarity) 0.565 | floz/a
Glyphosate (PowerMax) 0.2 | floz/a 148.3 a 600 b 555 a 195 a 133 a 59.52
Dicamba (Clarity) 0.113 | floz/a
LSD (P=.05) 38.06 24.52 18.78 6.39 I 11.31 10.99

10 DAA the combination with the highest rates of Glyphosate plus Dicamba had a significant effect on potato injury 36%). The high rate of Dicamba
(16%) and Glyphosate (13%) also showed significant differences compared to all other treatments. The lowest rates of the tank-mix, Glyphosate and
Dicamba showed little injury while the mid-rates showed no signs of injury. 20 DAA showed similar trends with injury, however everything with Dicamba
showed symptoms. Some symptoms seen with Glyphosate included yellow at growing point, white flowers (instead of pick), flower delay and slight
stunting. Symptoms with Dicamba showed leaf curling, less or no flowering, shorter and leaf epinasty. The tank-mix showed all previous signs while
more being more definitive. Yields didn’t show a lot of differences. The highest rates of the tank-mix, Glyphosate and Dicamba did have the lowest yield,
but not at a significant level. Tuber counts and sizes showed the higher the rate, the greater the amount of smaller potatoes (0-4 0z) and less amounts of
market-sized potatoes (>4 0z).
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Cover Crop Safety Following Wheat Herbicide Application: Update
Mike Ostlie, Caleb Dalley, Kirk Howatt, and Brian Jenks

In 2016 and 2017 a herbicide residual study was conducted across four locations covering much
of the diversity of environments in North Dakota: Carrington, Fargo, Hettinger, and Minot. The goal of
the study was to determine which cover crops were safe to plant following wheat. Wheat herbicides
were chosen that are known to have residual activity that may be injurious to cover crops that are
planted in the same season. Total, nine herbicides were applied and eight cover crops were planted into
each herbicide strip. Treatments were replicated three times at each location. Wheat herbicides were
applied in late May or early June, and cover crops were planted within two weeks of wheat harvest,
which was mid-August in 2016 and late August or early September in 2017. Treatments were rated for
phytotoxicity and reduced stand. Data were compiled across locations. The highest injury rating across
all locations was added to a table. For ease, the data were categorized by the level of injury. If a
treatment combination caused less than 20% injury at every location, it was categorized as low risk. If a
treatment combination caused between 21 and 50% injury at even a single location, it was categorized
as medium risk. If there was more than 50% injury at any location it was labeled high risk.

Herbicide safety varied by location, as expected. Carrington had the most incidences of
increased injury. In some environments all treatment combinations were safe. Oats, barley, and fieid
peas were the most tolerant cover crops to the herbicides that were studied (Table 1). The brassica
species (radish, turnip, and dwarf essex rape) were the most sensitive group of plants. Three
combinations received high risk ratings 1) field pea and Widematch, 2) lentil and Widematch, and 3)
Clarity (dicamba) and turnip. Numbers 2 and 3 were rated as high risk on more than one occasion. Those
two combinations would not be recommended.

Due to environmental variability from year to year and field to field, some combinations may be
higher or lower risk in a particular location and season. Factors that reduce injury risk include high soil
organic matter content, high rainfall, tillage, low pH, and others. Table 1 is meant to be a guide. When
planting following conditions favorable to herbicide breakdown, cover crop injury risk is reduced. In
most instances, combinations listed as medium risk had low levels of injury in all but one environment.
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2017 Weed Ecology Research Summary, Dr. Greta Gramig

1) Major activities completed: Experiments conducted: Field experiments were established to
investigate impacts of hay mulch and arbuscular mycorrhizal fungi (AMF) inoculant on onion, table
beet, winter squash, and sugar snap pea yield in an organic vegetable production system. These
experiments were located in Dickinson and Absaraka, ND. ‘Mycogrow’ AMF inoculant (Fungi
Perfecti, LLC, Olympia, WA) was applied in a water solution at a rate of 7.4 g L-1 to half the plots
after planting crops. This inoculant contained AMF species Glomus intraradices, Glomus mosseae,
Glomus aggregatum, and Glomus etunicatum. Hay mulch from square bales was applied after crop
emergence in a layer that was approximately 15 cm deep. Weeds were removed from all plotson a
timely basis, so yield differences among treatments were due to factors other than crop-weed
competition.

2) Data collected: Weed density and weed seedbank density were quantified. Time required for
weed removal was recorded. Neither site was irrigated but rainfall was fairly frequent at both sites.
Both sites were fertilized with chicken (Absaraka) or cow (Dickinson) manure to prior to planting.
Soil from each plot was tested for N-P-K and although variation across plots was great, nutrients
were present in adequate amounts for vegetable production. Peas were harvested every two to
three days during July. Beets were harvested mid-August. Onions were harvested in mid-September
and squash were harvested in mid-October. Soil cores were collected from each plots and sent to
Cornell for soil health analysis that included assessment of wet aggregate stability, active carbon,
and soil respiration.

3) Summary statistics and discussion of results: The hay mulch almost completely suppressed weed
emergence whereas weed pressure in the bare plots was considerable. Bare plots required
substantially more weeding time than the mulched plots. Over time (from 2015 to 2017) weed
seedbank density decreased at the Absaraka site for both mulched and tilled plots, but the effect
was much more pronounced among the mulched plots. At the Dickinson site, from 2015 to 2017,
weed seedbank density remained the same for mulched plots, but increased substantially for tilled
plots. At the Absaraka site, crop grown in mulched plots produced greater yield than crop grown
without mulch under conventional tillage. At Dickinson, most crops failed due to a combination of
drought and damage caused by rodents. Only the onion crop at Dickinson was harvested for yield,
and similar to the Absaraka site, mulched onions produced greater yield than onions grown without
muilch under conventional tillage. At Absaraka, wet aggregate stability increased over time (from
2015 to 2017) for mulched plots, but remained the same for tilled plots. At Dickinson, wet
aggregate stability increased over time for both muiched and tilled plots, but the effect was much
more pronounced for mulched plots. At Absaraka, active carbon increased over time in mulched
plots only. At Dickinson, active carbon decreased over time regardless of tillage/mulch. At both
sites, soil respiration was greater for mulched plots than for tilled plots. AMF inoculation did not
impact any measures of crop yield, weed community extent, or soil health indicators.

4) Key outcomes or other accomplishments realized: Via presentations of research results at

scientific meetings, researchers learned about the key results produced by this research. Via talks at
field days, farmers, gardeners, and extension personnel learned about the results of this research.
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Winter Rye in Soybeans: What You Need to Know
Mike Ostlie, Steve Zwinger, Jasper Teboh, Greg Endres, Ezra Aberle

Research has been conducted at the CREC since 2014 involving the rye and soybean cropping system.
The concept for the system is that winter rye would be planted the fall prior to soybeans. The rye would
then be terminated so that soybean production is maximized. This system provides some key benefits to
soybeans. The top three reasons, in order of benefit, are 1) reducing soil erosion, 2) weed suppression,
including glyphosate-resistant weeds, and 3) soil water management in saline soils. Improving soil health
would be a component of several the above goals, but could also encompass increasing diversity and
assisting with reducing tillage. If you are a livestock producer, extending grazing periods would fit on
that list as well. Before growing rye, you need to understand many of the same concepts as you would
with a cash crop. Below is a set of guidelines that will get you off to a good start.

Variety selection: With rye, like any other crop, variety matters. The success or failure of this system
may come down to variety alone. Many times an available rye variety may not be known. A VNS (variety
not stated) variety can still provide some of the key benefits to your system, particularly in regards to
preventing erosion. Rye variety matters most for weed management or grazing. Weed suppression is
tied very strongly to biomass production. The more biomass produced, the better the weed control
(which is also good for grazing). At the CREC, the varieties Hancock and ND Dylan have provided high
levels of kochia suppression (up to 70% under heavy kochia pressure). Variety maturity may be another
consideration if the goal is to harvest the rye (ie hay) prior to planting. Make sure the selected variety is
hardy for north climates. If soil erosion is the primary goal, winter wheat or winter triticale may be
alternative options if they are easier to acquire.

Weed suppression: Rye provides selective weed suppression, much like herbicides. The full spectrum of
suppressed weeds is not yet known. At the CREC, we’ve seen high levels of suppression of kochia, green
and yellow foxtail, and common lambsquarters. Other areas of the country have reported moderate
suppression of common ragweed and pigweed species and high levels of suppression of horseweed. Rye
has little or no effect on several legume or mint species. This is why soybeans do well with rye.
Soybeans, dry beans, field peas, black medic, and lanceleaf sage have been observed growing with rye
with no apparent adverse effects. As discussed above, some varieties are better than others at providing
weed suppression. Typically, rye does not prevent weed emergence. There may be less weeds present,
but the biggest effect is that rye stunts weeds. Kochia has been observed remaining less than 2” tall up
until rye reaches anthesis. Once rye reaches anthesis, the weed suppression disappears and the weeds
will begin to grow as normal.

Planting date: Rye has a wide range of possible planting dates. Optimum time of planting for biomass
production is going to be mid-to late September, but can be extended into the fall until near soil freeze-
up. This provides the opportunity to seed rye after corn harvest. The disadvantage of planting late is that
there is less biomass and the rye is less vigorous and matures later. Higher seeding rats would be
recommended for late plantings.

Seeding rate: Seeding rate will vary greatly depending on your goals. If weed suppression is a high
priority then higher seeding rates and stand uniformity are needed. When there are gaps in rye stand,
there will be more weeds. Because of this, aerial seeding is not the best seeding method for weed
management. We typically use 60 Ib (~1 bu/a) seeding rate for weed control. If reducing erosion is the
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highest priority, the seeding rate is much more flexible. Lower rates can be used and aerial seeding
could be considered. Some have used as low as 30 Ib/a with reasonable success for the latter goals.
Aerial seeding typically requires higher seeding rates as there is lower establishment. Once again, when
rye is planted earlier in the year, lower seeding rates could be used as there will be more tillers and
more vigorous spring growth.

Termination method: Rye can be terminated several ways. Glyphosate has shown to be one of the more
reliable options for termination. Use a minimum of 1 Ib ae/a of glyphosate to prevent escapes. Other
effective options in soybeans would be Select/Assure I {or generics) as long as rye has not reached the
boot stage. After the boot stage Group 1 herbicides will not be effective on rye. Raptor can be effective
on rye until rye heading, but there is a higher chance for escapes than glyphosate due to high inherent
genetic variability to Raptor efficacy. Using a crimper roller can be as effective as many of the herbicides,
but timing is very critical. Rye rolled prior to anthesis will surely recover. A land roller alone will not
terminate rye. If using a land roller, pair with a herbicide application. Mowing or haying could also be
considered but again, removal prior to anthesis will result in poor termination. Tillage can be used to
terminate rye, but it would be the most risky method. Escapes are likely with tillage and it removes most
of the benefits that rye would provide. In 2017 there were also incidents of heavy seed corn maggot
pressure due to rye residue being buried.

Termination timing: This question is the most difficult to answer as it varies by year. Some years, we’ve
seen rye and soybeans co-exist together up until rye anthesis, when the soybeans are likely planted and
emerged. In other years, that same treatment has resulted in complete soybean failure in test plots. The
driving factor in that difference in response is soil moisture. In years of good spring moisture, the two
crops can grow as well as if there was only a single crop. In 2016 and 2017 (very dry springs),
terminating rye at or after soybean planting resulted in lower soybean yields. The problem is that if rye
is terminated too early, you will lose many of the benefits of rye. Weed suppression disappears within 1
week without rye growth or stubble. On the other hand, rye plus a single glyphosate application at
anthesis can provide season-long weed control some years due to a living mulch effect. Keep in mind
that the more advanced the growth stage of rye, the more moisture is used. Early maturing varieties
tend to accumulate biomass earlier in the season. Terminating rye two weeks prior to soybean planting
is generally a safe practice, even more so when paired with early soybean planting dates.
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Crop response to dust control product POST. Dr. Howatt, Mettler, and Harrington. ‘Glenn’
hard red spring wheat, ‘DKL69059CR’ canola, mixed variety of oats, ‘Richlea’ lentil,
‘8N270CLDM’ sunflower, and ‘ND2-24081’ soybean were seeded near Fargo on May 24.
Treatments were applied to plants 6 to 10 inches tall on July 14 with 65°F, 79% relative
humidity, 0% cloud cover, 5 mph wind velocity at 135° and dry soil at 64°F. Treatments were
applied with a backpack sprayer at 50 psi through 11004 TT nozzles in an area the length of
6.7 by 30 foot plots. The experiment was a randomized complete block design with four

replicates.
7120 7120 7120 7/20 7/20 7120
Treatment Rate wht oat can len sun soy
Gal/1000 sq ft % % % % % %
Road QOil 11.1 35 38 18 23 20 21
Road Qil 5.6 12 15 8 6 15 9
Road Qil 1.12 8 9 6 5 9 6
Untreated Check 0 0 0 0 0 0 0
cv 23 24 21 35 22 29
LSD P=,05 5 6 3 5 4 4
8/01 8/01 8/01 801 801 8/01
Treatment Rate wht oat can len sun soy
Gal/1000 sq ft % % % % % %
Road Oil 111 40 48 28 16 15 20
Road Qil 5.6 16 13 8 10 10 10
Road QOil 1.12 8 7 6 4 8 6
Untreated Check 0 0 0 0 0 0 0
cv 38 48 38 31 45 26
LSD P=.05 10 12 6 4 6 4

Injury manifested as bronzing of tissue and mild necrosis in extreme rates on grass crops.
Appearance of tissue glistened as if oil remained on the tissue indefinitely. Only the highest
rate included here caused injury that would be of concern for yield response. This could not be
evaluated with small subplot areas of this trial designed as an initial investigation. The rate is
small compared to likely incidental exposure from application to roads. Catastrophic exposure
from accident would affect a very small area.

A similar experiment was established to evaluate effect of Road Oil PRE with these species.

Rates were greater than investigated here. Plants did not show adverse effect to Road Oil, up
to 22.2 gal/1000sq ft, in that experiment (data not shown because all injury ratings were zero).
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