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The 2017 annual research report is intended to provide producers information to aid in selecting varieties and/or
hybrids. Variety information and research reports on crop disease and production can also be found on our website
www.ag.ndsu.edu/langdonrec/. Variety trial results from all NDSU Research Extension Centers and the Main
Station at Fargo, along with crop extension bulletins, can be accessed on the web at www.ag.ndsu.edu/varietytrials/.

Choosing a variety is one of the most important decisions a producer makes in successful crop production.
Characteristics to consider in selecting a variety may include yield potential, disease resistance, protein content,
straw strength, plant height, test weight, yield stability across years and locations, quality and economic
profitability. A variety’s performance may differ from year to year and from location to location within a year due
to varying environmental conditions. When selecting a variety to grow, it is best to consider a variety’s
performance over several years and locations.

The agronomic data presented in this publication are from replicated research plots using experimental designs that
enable the use of statistical analysis. The trials are designed so that “real” yield and agronomic differences can be
statistically separated from differences that occur by chance. The least significant difference (LSD) values given in
the report are used for this purpose. For example, if the LSD 10% is five bushels, then if the difference between
any two varieties is greater than five bushels they are said to be significantly different from one another 90 times
out of 100 under those growing conditions. If the difference between two varieties is less than five bushels, they
are not significantly different from one another. If there is a “NS” for the LSD 10% value it means there was no
real difference between any varieties or the trial was too variable to detect a real difference. The CV stands for
coefficient of variation and is expressed as a percentage. The CV is a measure of variability in the trial. Large CVs
mean that a large amount of variation could not be attributed to differences in the varieties or agronomic
characteristic.

The NDSU Langdon Research Extension Center, in addition to its on-station research program, conducted variety
research trials at several locations in 2017. Trial locations were at Cavalier, Park River, Pekin, and Cando. These
locations are in cooperation with a local farmer, the NDSU Extension Service and the County Crop Improvement
Association.

2017 Weather Summary

A record setting 31.52 inches of precipitation was recorded in 2016 breaking the previous record of 28.05 inches set
in 1954. The 2017 growing season precipitation ranged from 59-95 percent of normal with an average of 75
percent of normal across the region. The excessive soil moisture in 2016 provided valuable subsoil moisture in
2017 when topsoil moisture was below normal. Fall recharge at Langdon for September through October 2016 was
6.09 inches or 2.79 inches above normal. Precipitation from November 2016 through March 2017 was 4.61 inches
or 2.79 inches above normal. Snowfall for 2016-2017 was 50.4 inches, 17.1 inches above normal with most of that
coming in December. Winter temperatures were 5.2° F above normal. With the saturated subsoil moisture
conditions coming into spring, the below normal precipitation in April and May allowed for timely planting of
crops. Accumulated growing degree days averaged 8 and 46 above normal for corn and small grains, respectively,
across NDAWN locations across the region. Disease levels were generally lower this year with the drier conditions.
This along with the adequate rainfall and surplus subsoil moisture resulted in good to excellent yields of most crops
across the region.
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2017 Crop Management - Langdon
Field Trial Previous Seeding Rate Yield Planting Harvest Row
Crop Unit/Acre Goal Date Date Spacing
Barley soybean 1.25 million pls 100 bu May 10 Aug. 22 6
Carinata soybean 610,000 pls 2500 Ib May 23 Sept. 13 6
Canola - LL, CL, SU soybean 610,000 pls 2500 1b May 15 Sept. 5 6
Canola - RR soybean 610,000 pls 2500 1b May 15 Sept. 5 6
Corn soybean 28,000 thinned 150 bu May 4 Oct. 19 30
Durum soybean 1.50 million pls 60 bu May 10 Sept. 7 6
Dry Bean soybean 70,000-90,000 pls 2000 1b May 19 Oct. 4 30
Faba Bean wheat 192,000 pls 4000 1b May 9 Sept. 29 6
Field Pea soybean 300,000 pls 60 bu May 9 Aug. 24 6
Flax soybean 2.8 million pls 40 bu May 11 Sept. 28 6
HRSW soybean 1.50 million pls 60 bu May 10 Aug. 29 6
HRWW soybean 1.25 million pls 60 bu Sept. 15,2016  Aug. 8 6
Industrial Hemp soybean 522,000 pls 1200 Ib June 1 Sept. 13 12
Oats soybean 1.0 million pls 120 bu May 10 Aug. 30 6
Rye canola 1.0 million pls 70bu  Sept. 15,2016  Aug.8 6
Soybean — Conv./LL wheat 200,000 pls 60 bu May 17 Oct. 10 6
Soybean — RR, Xtend wheat 200,000 pls 60 bu May 17 Oct. 10 6
Sunflower - Confection flax 17,000 thinned 2500 1b May 18 Oct. 18 30
Sunflower - Oil flax 20,000 thinned 2500 1b May 18 Oct. 18 30
Soil Type - Svea-Barnes loam

pls = pure live seeds

Special thanks to our local cooperators and Extension Agents for their efforts in our
off-station variety testing.

Darin Weisz - Cando

Lindy Berg - Towner County Agent

Dave Hankey - Park River

Brad Brummond - Walsh County Agent

Kent Schluchter - Cavalier

Samantha Lahman - Pembina County Agent

Doug Stein - McVille

Katelyn Hain - Nelson County Agent

Lesley Lubenow - LREC Area Extension Specialist
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2017 Crop Management — Off-Station

Location Previous Seeding Rate Yield Planting Harvest Row
(County/Field Trial) Crop Unit/Acre Goal Date Date Spacing

Cavalier (Pembina)

HRSW wheat 1.50 million pls 60 bu May 19 Aug. 31 6
Barley wheat 1.25 million pls 100 bu May 19 Aug. 23 6
Soybean wheat 200,000 pls 60 bu May 19 Oct. 6 6
Dry Bean wheat 70,000-90,000 pls 2000 Ib May 19 Oct. 6 30
Park River (Walsh)

HRSW cover crop 1.50 million pls 65 bu May 2 Aug. 23 6
Soybean wheat 200,000 pls 60 bu May 24 Oct. 9 6

Pekin (Nelson)

HRSW soybean 1.50 million pls 60 bu May 24 Sept. 8 6
Soybean wheat 200,000 pls 60 bu May 24 Oct. 5 6
Cando (Towner)

HRSW soybean 1.50 million pls 60 bu May 11 Aug. 28 6
Barley soybean 1.25 million pls 100 bu May 11 Aug. 14 6
Durum soybean 1.50 million pls 60 bu May 11 Aug. 28 6
Location Soil Type

Cavalier Fargo silty clay

Park River Glyndon silt loam, soybean — Gardena silt loam

Pekin Svea-Cresbard loam

Cando Great Bend — Overly silty loam

pls = pure live seeds
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Record of Climatological Observation

Langdon, ND
Precipitation Dep. from Temperature Dep. from
Normal 2017 Normal Normal’ 2017 Normal
April 1.23 0.25 -0.98  |April 38.1 39.5 +1.4
May 2.29 1.33 -0.96 |[May 51.5 52.3 +0.8
June 3.26 3.30 +0.04 |June 60.9 62.5 +1.6
July 2.91 2.49 -0.42  |July 66.2 66.9 +0.7
August 2.59 2.19 -0.40 [August 64.5 64.2 -0.3
September 2.06 2.64 +0.58  [September 54.5 56.8 +2.3
Total 14.34 12.20 -2.14  Total 56.0 57.0 +1.0

*115 year average

Monthly Growing Degree Days and Normals-Langdon

Wheat Growing Degree Days Corn Growing Degree Days Sunflower Growing Degree Days
2017 Normal Deviation 2017 Normal Deviation 2017 Normal Deviation
April 283 274 +9 - - - - - -
May 611 613 -2 219 219 0 319 314 +5
June 841 875 -34 371 356 +15 536 519 +17
July 1022 1018 +4 513 499 +14 697 685 +12
August 932 962 -30 410 457 -47 589 642 -53
September 690 671 +19 270 255 +15 396 358 +38
Total 4379 4413 -34 1783 1786 -3 2537 2518 +19

Frost Dates-Langdon and Selected Cities

Last First

Spring Frost Fall Frost Frost Free Days
Langdon 32°F 28°F 32°F 28°F 32°F 28°F
Normal 20-May  9-May 19-Sep 29-Sep 122 143
2017 19-May  29-Apr 29-Sep 9-Oct 133 163
Cavalier
Normal 16-May  5-May 24-Sep 5-Oct 131 153
2017 1-May  29-Apr 9-Oct 14-Oct 161 168
Park River
Normal 8-May  30-Apr 30-Sep 10-Oct 145 163
2017 11-May  29-Apr 5-Oct 10-Oct 147 164
Pekin
Normal 18-May  3-May 22-Sep 30-Sep 127 150
2017 1-May  29-Apr 29-Sep 10-Oct 151 164

Normals are from the NWS. The 2017 frost dates are from the nearest reporting NDAWN station.
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HRSW Summary, Langdon 2013-2017

2017

Days to Head Height (in) Lodging (0-9)  Fusarium Head Blight
Variety [13 14 15 16 17 3yr[ 13 14 15 16 17 3yr[ 16 17 2yr Inc(%) Sev(%)  Index
Barlow 52 53 61 55 56 5733 37 36 35 41 37,39 1.8 29 46 21 9
Elgin-ND 54 53 61 57 58 59|36 39 38 39 43 40|26 00 1.3 50 12 6
Faller 55 54 62 57 59 5935 35 36 38 39 3837 00 19 37 14 5
Glenn 52 52 60 53 55 56|34 37 38 37 42 39|17 05 1.1 33 26 9
LCS Breakaway 52 53 60 55 56 57,29 33 33 33 35 34,18 00 09 33 14 5
Prevail 53 54 60 56 56 57|33 36 35 37 39 37,13 00 0.7 34 20 8
Prosper 55 53 63 57 58 5934 36 36 36 38 37 46 03 25 42 15 6
Rollag 53 53 61 56 58 58|30 33 32 35 35 34,18 00 09 52 14 8
SY Soren 55 53 61 56 58 5829 31 32 33 34 33,19 00 1.0 30 13 6
WB Mayville 53 51 60 55 57 571(29 33 31 33 32 32,09 00 0.5 84 57 48
Linkert 55 54 62 57 58 59128 29 31 32 31 31 06 00 03 39 13 6
SY Rowyn 52 53 61 55 58 58|30 33 34 34 34 34 36 00 1.8 19 10 3
Bolles 56 55 64 59 61 6132 35 35 35 37 36 26 00 13 22 10 2
SY Ingmar - 54 62 58 59 60| -- 32 32 34 34 33|25 00 1.3 33 12 4
LCS Nitro - 56 63 59 60 61| -- 34 34 34 36 35,30 00 1.5 31 19 6
HRS 3419 - 58 64 61 61 62| - 33 35 34 37 35,04 00 02 35 23 11
MS Chevelle - 51 60 54 57 57, - 33 34 34 37 35|28 00 14 43 19 8
Boost - 55 63 59 60 61| - 35 36 35 38 36|35 00 1.8 26 19 5
WB9653 - - 62 58 59 60 -- - 32 31 34 32|18 00 09 55 68 36
SY Valda - - 62 57 58 59| - - 33 35 35 34|08 00 04 69 33 30
HRS 3530 - - 64 58 60 61| - - 39 39 39 3921 0.0 1.1 50 16 8
HRS 3504 - - 62 58 60 60| - - 33 32 34 33,08 00 04 55 23 13
LCS Prime - - 60 55 56 57, - - 36 35 38 36|24 00 12 38 28 10
Shelly - - 63 59 59 60| - - 33 34 36 34|26 00 13 22 10 2
HRS 3100 - - - 58 58 -] - - - 35 383 -,14 00 0.7 25 14 4
HRS 3616 - - - 57 58 -| - - - 34 35 126 00 13 54 31 17
LCS Anchor - - - 57T 57 - - - - 32 34 -127 00 14 48 17 8
TCG-Cornerstone | -- - - 58 59 - | - - - 33 35 - 13 00 07 61 41 25
TCG-Spitfire - - - 61 60 - | - - - 33 34 -1]12 00 0.6 51 35 18
Surpass - - - 52 54 - | - - - 34 40 - |42 30 3.6 35 21 7
ND VitPro - - - 5 57 - - - - 35 37 -,20 00 10 44 9 4
Lang-MN - - - - 60 -] - - - - 41 - | - 00 - 35 18 8
Ambush - - - - 5 - - - - - 3 -|- 00 - 75 44 33
Caliber - - - - 60 -|- - - - 30 -|- 00 - 69 38 28
MS Camaro - - - - 58 -~ - - - - 33 - |- 00 - 42 24 10
LCS Rebel - - - = 5T - - - - - 41 - - 00 - 21 20 6
LCS Trigger - - - - 62 - - - - - 3 |- 00 - 16 14 3
TCG-Climax - - - - 63 -] - - - - 33 -|- 00 - 48 27 15
WB9479 - - - - 5 -~ - - - - 33 |- 00 - 65 49 32
WB9590 - - - - 5 -] - - - - 30 -] - 00 - 52 58 29
WB9719 - - - - 5 - - - - - 33 -|- 00 - 72 68 49
AKF-Astro - - - - 60 -|- - - - 37 - - 00 - 77 54 40
MS Stingray 58 56 65 64 - - 133 36 37 38 - -107 - -- - - -
LCS Iguacu 57 55 63 59 - - 131 35 34 36 - - 16 - - - -- -
HRS 3361 56 54 62 58 - - 132 34 33 35 - - |12 - - - - -
WB9507 - 52 60 55 - - | - 34 35 34 - - |31 - -- -- -- -
Focus - 5 56 51 - - | - 36 39 38 - - |35 - - - - -
LCS Pro - - 61 55 - -~ - - 33 40 - - |24 - - - - -
Redstone - - 66 63 - - | - - 35 37 - - 04 - - -- -- -
Prestige - - 59 54 - - - - 35 35 - - |27 - - - -- -
Velva 56 55 - 58 - -3 36 - 37 - - |21 - - - -- -
TCG-Wildfire - - - 58 - |- - - 37 - |24 - -- -- -- --
LSD 5% 1.0 1.3 07 09 13 1.8 1.9 15 22 19 1.5 0.7
LSD 10% 0.8 1.1 0.6 08 1.1 1.5 1.6 1.3 1.8 1.6 1.3 0.6
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HRSW Summary, Langdon 2013-2017
Yield (bu/a) Test Weight (Ibs/bu) Protein (%)

Variety [13 14 15 16 17 3yr[ 13 14 15 16 17 3yr| 13 14 15 16 17 3yr
Barlow 94 86 74 60 74 69 61.7 629 62.1 60.0 61.5 61.2/14.2 13.9 14.1 14.8 13.8 14.2
Elgin-ND 99 90 73 65 81 73 61.1 62.3 60.8 59.2 61.1 60.4|14.1 13.7 13.6 14.9 13.5 14.0
Faller 112 96 74 79 82 78 |60.7 62.2 60.5 60.8 61.5 60.9/13.4 123 123 13.6 11.7 12.5
Glenn 91 76 75 64 71 70 63.0 64.0 64.5 63.0 63.8 63.8|/14.6 144 143 14.7 143 144
LCS Breakaway 88 77 74 71 75 731622 629 62.2 61.7 61.8 619145 13.7 13.7 14.1 13.2 13.7
Prevail 89 85 74 66 76 72602 619 61.7 593 614 60.8/14.0 13.3 13.0 14.3 13.5 13.6
Prosper 110 93 71 78 83 77 60.3 62.4 60.4 60.9 60.8 60.7/13.2 124 12.6 13.8 11.9 12.8
Rollag 83 85 75 71 76 74 61.6 63.0 61.5 613 624 61.7/14.8 14.1 14.0 148 144 144
SY Soren 86 85 74 69 76 73614 63.2 61.8 60.6 61.3 61.2/14.8 134 13.8 14.5 13.6 14.0
WB Mayville 86 81 66 57 58 60603 61.4 60.3 589 58.5 59.2/14.5 13.6 139 14.7 139 14.2
Linkert 81 82 76 63 64 68 60.8 62.2 61.1 59.7 60.8 60.5/ 154 13.6 14.5 15.1 14.7 14.8
SY Rowyn 95 87 78 67 86 77 60.7 62.2 61.8 60.1 62.0 61.3/14.0 12.9 12.7 14.1 12.3 13.0
Bolles 94 86 73 63 74 70 61.0 61.6 60.9 60.2 61.2 60.8/15.4 13.8 15.1 159 15.0 153
SY Ingmar - 87 74 70 74 73| - 629 615 609 61.1 612 -- 13.7 139 15.1 14.1 144
LCS Nitro - 91 75 78 92 82| -- 61.5 60.5 60.0 62.2 60.9| -- 11.8 12.0 13.3 11.2 12.2
HRS 3419 - 8 8 79 92 8 -- 60.0 60.6 59.1 61.6 604, -- 123 12.5 13.3 123 12.7
MS Chevelle - 91 80 68 8 78| -- 62.1 60.5 58.5 61.3 60.1| -- 12.5 12.5 13.4 122 12.7
Boost - 8 72 61 79 71, -- 614 60.6 58.5 60.7 59.9| -- 13.1 13.5 15.0 13.3 13.9
WB9653 - - 74 76 83 78| -- -- 58.1 58.5 58.8 58.5| -- - 12,5 134 126 128
SY Valda - - 79 78 85 81| -- - 60.7 60.5 60.3 60.5| -- - 13.0 139 12.8 13.2
HRS 3530 - - 77 78 79 78| -- -- 603 60.8 61.3 60.8, -- - 12.8 143 12.7 133
HRS 3504 - - 8 73 77 78| -- -- 582 582 59.0 58.5| -- - 12,7 13.4 12.8 13.0
LCS Prime - - 78 69 88 78| -- - 61.6 609 614 613 -- - 119 135 11.8 124
Shelly - - 8 71 81 77, -- - 62.0 59.7 619 61.2| -- -- 13.0 14.0 13.0 13.3
HRS 3100 - - - 70 75 - - -- -- 581 60.1 -- -- -- - 13.7 13.0 --
HRS 3616 - - - 66 76 - | - -- - 594 615 -- -- -- - 153 143 --
LCS Anchor - - - 60 69 - | -- -- - 593 61.8 -- -- -- - 147 13.7 --
TCG-Cornerstone | -- - - 58 64 - | -- -- - 595 589 -- -- -- - 145 136 --
TCG-Spitfire - - - 58 76 - - -- - 590 59.8 -- -- -- - 142 132 --
Surpass - - - 59 80 - -- -- - 594 609 -- -- -- - 142 129 --
ND VitPro - - - 63 72 - - -- - 621 62.7 -- -- -- - 1511 142 --
Lang-MN - - - - 78 - - - -~ - 633 - | - - - - 147 -
Ambush - - - - 72 -~ - -~ - - 6l5 - - - - - 138 --
Caliber - - - - 63 - - -- -- - 598 -- -- -- -- - 147 --
MS Camaro - - - - 67 - - -- -- - 616 -- -- -- -- - 136 --
LCS Rebel - - - - 84 - - -- -- - 624 -- -- -- -- - 132 --
LCS Trigger - - - = 98 - - - - - 623 - | - - - - 110 -
TCG-Climax - - - = T2 - - -- -- - 628 -- -- -- -- - 151 -
WB9479 - - - =I5 - - -- -- - 610 -- -- -- -- - 139 --
WB9590 e e -- -- - 604 -- -- -- -- - 133 --
WB9719 - - - = 70 - - -- -- - 619 -- -- -- -- - 131 -
AKF-Astro - - - - 56 - - -- -- - 543 -- -- -- -- - 123 --
MS Stingray 118 93 62 76 -- - 1599 60.1 56.6 58.8 -- - |11.4 10.7 109 11.6 -- --
LCS Iguacu 94 91 73 76 - -- 1602 62.0 619 60.7 -- - 124 116 113 124 -- --
HRS 3361 98 85 66 71 - - 160.5 61.3 58.6 58.7 -- -- | 13.5 13.5 12.5 13.8 -- --
WB9507 - 87 61 77 - - -- 604 57.7 592 -- -- - 13.1 119 13.7 -- --
Focus - 73 73 53 - - | -- 623 624 612 -- -- - 139 132 143 -- --
LCS Pro - - 76 68 - - | - - 620 61.1 -- -- -- - 135 144 -- --
Redstone - - 79 76 - - -- - 612 60.1 -- -- -- - 127 134 -- --
Prestige - - 78 68 - - - - 612 594 -- -- -- - 129 145 -- --
Velva 99 93 - 53 - -1602 612 - 577 - - | 13.8 125 - 148 -- --
TCG-Wildfire - - - 64 - - - -- - 594 -- -- -- -- - 142 -- --
LSD 5% 57 6.6 59 8.1 63 04 07 08 10 08 04 08 04 0.6 05

LSD 10% 48 55 50 6.8 53 03 05 06 08 0.7 03 07 04 05 05
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Rye, Langdon 2017

Julian Plant Test 2 yr Avg

Days to Height Lodging  Weight Yield Yield
Variety Head (in) (0-9) (Ibs/bu) (bu/a) (bu/a)
Aroostok 145 58 1.8 53.6 58.5 57.1
Dacold 154 55 1.3 52.4 753 75.9
Hancock 149 56 1.3 55.5 78.3 77.1
ND Dylan 152 59 1.8 54.7 94.8 89.4
Rymin 152 52 0.5 55.9 89.8 77.8
Spooner 149 59 0.5 554 70.2 68.8
Brasetto 151 51 0.0 55.0 138.4 --
Hazlet 152 52 0.8 55.9 96.5 --
Wheeler 153 58 2.0 51.7 51.6 --
Mean 150 56 1.3 54.4 82.3
CV.% 0.6 4.8 66.5 1.3 12.7
LSD 5% 1.2 3.9 1.2 1.0 15.1
LSD 10% 1.0 3.2 1.0 0.9 12.6
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HRWW Disease Summary, Langdon 2017

Test
Stripe Rust Powdery Mildew DON Yield  Weight

Variety % Incidence % Severity % Incidence % Severity (ppm) (bu/a)  (Ibs/bu)
Jerry 86 36 1 2 0.2 16.6 46.7
Decade 78 13 3 8 0.0 279 45.5
Lyman 89 29 0 0 0.3 35.0 47.3
Ideal 100 58 1 3 0.0 16.3 443
Overland 75 7 4 7 0.0 44.1 51.1
SY Wolf 34 8 2 3 0.2 66.9 53.3
WB Matlock 99 55 1 2 0.1 19.7 47.3
Peregrine 23 3 3 13 0.0 79.5 57.0
Accipiter 69 12 1 2 0.2 42.7 51.8
Moats 7 1 0 0 0.0 96.3 60.6
Flourish 30 5 3 3 0.0 74.5 54.9
AC Broadview 100 42 4 22 0.0 25.2 43.9
AC Emerson 7 1 3 8 0.0 89.8 60.2
AC Gateway 48 8 5 15 0.0 59.1 53.6
CDC Chase 10 2 3 3 0.0 96.1 60.3
Redfield 79 11 3 10 0.0 53.1 50.7
Ruth 27 5 3 9 0.2 85.4 56.1
WB4614 53 8 2 2 0.5 57.4 54.7
SY Monument 5 1 1 2 0.4 80.7 54.4
SY Sunrise 12 2 2 3 0.5 86.2 56.6
Northern 60 6 4 10 0.5 83.0 55.0
Loma 50 3 2 2 0.6 72.3 53.7
Oahe 8 1 4 3 0.0 105.1 60.7
Keldin 39 3 3 5 0.4 83.9 56.8
Trial Mean 50 13 2 6 0.2 62.6 533
CV. % 26 73 130 181 90.4 9.8 2.7
LSD 5% 21 15 NS NS 0.3 8.7 2.0

Severe stripe rust infections resulted in reduced yields and low test weight in susceptible varieties.
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Corn Grain, Langdon 2017

Hybrid Days to Harvest Test Yield

Brand Hybrid RM' Traits Silk  Moisture Weight 2017  2yr

(%) (Ibs/bu) | ------ bu/a------
Allegiant 7404 VT2P 74 |RR2, VT2P 81 25.1 55.5 154.2 --
Allegiant 7868 VT2P 78 |RR2, VT2P 87 25.9 52.4 179.6 --
Allegiant 8280 VT2P 81 |RR2, VT2P 90 29.4 53.8 160.6 --
Channel 177-25VT2PRIB 77 |RR2, VT2P 84 29.6 55.0 158.4 --
Channel 181-11VT2PRIB 81 |RR2, VT2P 88 26.4 52.7 176.8 --
Hefty H2512VT2 75 |RR2, VT2 82 26.3 55.8 156.0 --
Hefty H2801RR2 78 |RR2 85 25.7 51.9 186.3 --
Integra 2803 VT2PRIB 78 |RR2, VT2P 87 30.0 53.5 158.2 165.1
Integra 2601 VT2 PRO 76 |RR2, VT2PRO 83 27.7 55.0 175.6 --
Integra 3142 VT2PRIB 81 |RR2, VT2P 89 28.5 53.7 189.7 --
Integra 2508 VT2P 75 |RR2, VT2P 81 26.5 54.9 153.2 --
Legacy L-1746 VT2PRO 78 |RR2, VT2P 87 29.8 53.9 170.0 --
Legacy L-1814 VT2PRO 79 |RR2, VT2P 89 28.7 53.3 185.1 167.9
Legacy L-2213 VT2PRO 80 |RR2, VT2P 85 26.4 53.1 168.0 163.5
Legacy L-1713 RR2 77 |RR2 84 27.1 52.9 188.9 --
Legacy L-1943 VT2PRO 80 |RR2, VT2P 87 27.2 53.5 177.9 --
Mustang 1276 VT2P RIB 76 |RR2, VT2P 84 27.9 55.1 169.9 --
Mustang 2278 VT2P RIB 78 |RR2, VT2P 87 294 54.0 189.9 --
Mustang 1079 RR 79 |RR2 88 30.4 55.7 152.5 --
Mustang 1279 VT2P 79 |RR2, VT2P 89 29.9 54.7 149.0 --
Mustang 2081 RR 81 |RR2 88 28.9 53.8 179.8 --
NuTech X5GN-7603 76 |GT,LL, CB 88 25.9 53.3 176.1 --
NuTech X5GN-8105 81 |GT,LL,CB 89 30.7 55.7 183.8 --
NuTech/G2 Genetics |5F-379 79 |RR2,LL,CB 87 28.3 52.1 184.0 180.2
NuTech/G2 Genetics |5F-775 75 |RR2,LL,CB 82 26.9 51.6 189.5 --
PFS 78A82 81 |RR2, VT2P 89 28.9 54.0 181.7 --
PFS 71D83 81 |RR2, VT2P 87 30.0 54.6 174.7 --
Pioneer P7227R 72  |RR2 84 25.2 54.1 185.5 -
Pioneer P7332R 73 |RR2 82 25.8 52.4 178.8 170.0
Proseed 1377 77 |GT 88 26.4 54.2 179.4 --
Proseed 1278 78 |GT 89 26.5 51.6 158.4 --
Proseed 1378 78 |RR2 87 27.6 514 1752 165.5
Proseed 1280 80 |RR2 87 29.7 553 163.1 149.7
Proseed 1480 80 |RR2 88 27.4 53.5 188.8 169.3
Rob See Co IC 2701 77 |GT, 3110 88 254 53.7 178.5 --
Rob See Co IC 2862 78 |GT, 3110 83 28.8 56.4 163.5 --
Rob See Co IC 2925 79 |GT, 3110 89 26.6 55.2 163.2 --
Thunder 7578VT2P 78 |RR2, VT2 89 28.6 52.5 155.6 --
Thunder 4578 RR 78 |RR2 84 27.1 52.9 180.8 168.8
Thunder 6874 VT2P 74 |RR2, VT2 82 26.2 55.6 151.0 --
Trial Mean 86 27.7 53.9 171.9
CV.% 2.2 5.2 1.6 7.9
LSD 5% 3.1 2.3 1.4 22.2
LSD 10% 2.6 2.0 1.2 18.5

'Relative maturity and hybrid traits as submitted by the company.
Yield reported at 15.5% moisture.
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Barley Summary, Langdon 2013-2017

Height (in) Protein (%) Days to Head
Variety 13 14 15 16 17 3yr| 13 14 15 16 17 3yr|13 14 15 16 17 3yr
Lacey 28 33 37 32 41 37125 122 135 139 127 134 52 52 61 54 55 57
Stellar-ND 29 33 37 34 40 37 |125 123 12.7 133 125 12.8/ 53 52 61 54 56 57
Tradition 29 33 39 34 38 37125 12.0 12.8 139 129 132/ 52 52 60 55 56 57
Celebration 28 33 37 32 39 36 /|13.6 129 143 139 13.7 140 53 53 61 55 56 57
Quest 31 34 37 33 39 36122 122 12.8 13.0 13.5 13.1| 54 52 61 55 57 58
Innovation 26 32 36 32 40 36 |12.4 13.0 13.6 135 13.5 13.5/ 52 50 60 55 56 57
Pinnacle* 31 33 37 34 39 37 11.3 11.5 12.1 125 12.0 122/ 55 53 61 55 57 58
ND Genesis* 32 32 36 30 38 35/103 11.8 11.0 109 11.3 11.1/ 56 54 61 57 57 58
CDC Meredith* | -- - 36 31 36 34| - - 129 122 123 125 - - 65 59 60 6l
AAC Synergy* - - - 31 37 - - - - 119119 - | - - - 58 58 --
Sirish* - - - 30 33 - - - - 130119 - - - - 60 60 -
ABI Balster* - - - 31 35 - - - - 128124 - | - - -~ 59 59 -
ABI Growler* - - - 32 36 - - - - 124131 - | - - - 60 5 -
LCS Genie* - - - 29 32 - - - - 124110 - | - - - 62 61 -
LCS Odyssey* - - - 31 33 - - - - 120107 - | - - - 61 61 -
Explorer* - - - = 32 - - - - - 115 - - - - - 58 -
Rawson* 31 32 37 33 - - 108 11.7 12.1 122 - - 52 50 58 54 - --
AC Metcalfe* 32 29 37 - - - 117 126 132 - - - |5 54 62 - - -
CDC Copeland* | 35 32 40 - - - |11.8 122 123 - - - |59 56 66 - - -
Conrad* 29 27 34 - - - 1123127 133 - - - |57 55 64 - - -
LSD 5% 20 1.9 21 29 3.0 0.6 08 04 09 038 .1 1.3 1.1 1.0 1.1
LSD 10% 1.7 1.6 1.7 24 2.5 0.5 07 04 08 0.7 09 1.1 09 08 0.9

*2-row
Conlon suffered damage from rodents in 2016 and 2017. Data is not presented.
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Barley Summary, Langdon 2013-2017

Yield (bu/a) Test Weight (Ibs/bu) Lodging (0-9) Plump (%)

Variety |13 14 15 16 17 3yr|13 14 15 16 17 3yr| 16 17 2yr| 13 14 15 16 17 3yr
Lacey 164 134 128 116 135 126|509 52.1 51.1 469 494 491 0.6 03 05|98 99 97 91 94 94
Stellar-ND 150 142 129 104 131 122[50.0 50.9 49.6 48.8 48.8 49.1 0.0 00 00| 99 99 97 95 97 96
Tradition 163 133 131 108 122 120 509 519 49.8 46.8 48.8 485 1.1 23 17|98 98 96 89 94 93
Celebration 165 144 130 111 128 123|503 519 49.6 47.1 47.7 48.1) 2.5 45 35|98 98 97 92 91 93
Quest 163 130 124 107 115 115|49.3 503 49.4 459 472 475 0.6 55 31|96 96 92 85 8 86
Innovation 160 138 128 113 121 121|502 51.8 50.2 46.3 48.6 484 00 25 13|98 99 97 91 93 94
Pinnacle* 180 138 132 106 133 123 |53.1 53.9 51.9 479 50.8 502/ 0.9 0.0 05|98 98 97 96 98 97
ND Genesis* | 174 128 125 105 129 120 513 52.6 50.5 47.3 49.1 49.0 3.1 00 1.6 98 98 96 96 96 96
CDC Meredith* | - — 116 90 114 107 | — - 486 447 469 467 80 43 62| — -~ 92 8 89 89
AAC Synergy* | - — -~ 113 131 - | — - - 480 495 - |29 35 32| — - - 94 94
Sirish* o~ 88 126 - | — o~ - 441 487 - |35 03 19| - -~ - 8 95
ABIBalster* | — — — 92 117 — | — -~ - 437 464 -~ |66 33 50 — -~ - 8 8
ABIGrowler* | — — - 94 118 — | — - - 454 457 - |54 38 46 -~ - - 8 8 -
LCS Genie* - = 77 116 ~ | - o~ - 435479 -~ |32 03 18 - -~ - 8 93
LCS Odyssey* | - — — 71 129 - | — — - 399 473 - |55 08 32| — - - 8 95
Explorer* -- -- -- - 131 - -- - - - 477 - - 00 - -- -- -- - 91 --
Rawson* 166 122 124 107 - - |51.8 52.1 49.0 468 — — |12 -~ — 99 99 97 97 -
AC Metealfe* | 154 125 120 - -  — |52.5 533 514 - — — | — — — |97 97 95 . o
CDC Copeland*| 172 127 122 — -  — 499 509 491 - — — | — — — |9 97 91 — — -
Conrad* 155 125 120 — - - 512 527 504 - — — | — — — |97 98 94 . .
LSD 5% 103 67 94 9.1 111 0.6 09 09 17 12 24 28 07 09 25 54 44

LSD 10% 86 55 78 7.6 93 05 07 07 14 10 20 24 0.6 08 2.1 45 37

*2-row
Conlon suffered damage from rodents in 2016 and 2017. Data is not presented.
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Oat Summary, Langdon 2013-2017

Height (in) Protein (%) Lodging (0-9)
Variety 13 14 15 16 17 3yr| 13 14 15 16 17 3yr|12 15 16 17 3yr
AC Pinnacle 42 44 48 44 51 48 |14.0 106 81 7.9 85 82|20 15 55 6.7 46
Beach 43 47 51 47 53 50 160 104 10.6 9.5 10.1 10.1/ 0.0 0.4 4.0 3.4 2.6
CDC Dancer 42 45 48 44 52 48 145 86 81 79 79 80 00 13 57 50 4.0
HiFi 42 44 47 43 52 47 156 97 95 86 102 94 1.7 2.6 55 3.4 3.8
Hytest 44 45 50 45 51 49 189 103 13.2 114 12.8 12.5/3.4 47 72 43 54
Killdeer 37 39 44 40 46 43 |146 112 93 82 93 89 2.0 2.6 55 52 4.4
Otana 44 46 50 42 51 48 143 160 97 84 97 9359 41 67 6.1 56
Rockford 42 44 48 44 52 48 164 114 102 94 10.6 10.1/ 02 2.0 47 54 4.0
Souris 39 40 45 43 47 45 152 101 86 80 93 86|00 09 3.0 2.6 22
Stallion 44 45 48 43 52 48 |17.4 84 126 10.1 109 11259 1.7 80 5.1 49
CDC Minstrel | 39 42 45 43 50 46 129 95 7.0 73 7.4 72|04 03 3.7 3.4 2.5
Newburg 45 48 50 47 55 51147 95 9.1 77 93 8726 32 75 63 5.7
Leggett 41 41 48 46 49 48 (168 87 117 10.0 11.7 11.1/05 3.0 43 54 42
Jury 47 49 51 45 55 50 155 92 99 80 99 93 42 23 65 53 47
Paul* 46 49 43 55 49 | - 85 151 13.4 13.8 141 ~ 1.0 6.0 50 4.0
Deon ~ 46 48 42 52 47 - 102 11.8 87 100 102, — 0.6 43 3.6 2.8
Hayden M52 | - = 83 105 - |~ -« 60 43 -
CS Camden e 40 49 | = 89 95 - | — - 2505 -
GM 423 - 44 52 |« o~ - 88 94 - | — -~ 58 66 -
Furlong 42 46 47 45 - - 178 106 99 91 -~ -~ |12 09 32 - -
Goliath 47 52 52 45 - -~ 159 129 109 91 — | — 03 53 - -
LSD 5% 19 21 22 38 1.9 e e e 26 2.1 25 2.3
LSD 10% 16 1.8 1.8 32 16 e e 22 1.8 2.1 2.0

*Naked-hull variety
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Oat Summary, Langdon 2013-2017

Yield (bu/a) Test Weight (Ibs/bu) Days to Head
Variety 13 14 15 16 17 3yr| 13 14 15 16 17 3yr|13 14 15 16 17 3yr
AC Pinnacle 235 180 177 151 191 173402 38.9 36.9 34.9 37.6 365 58 58 66 63 62 64
Beach 204 138 174 146 201 174 40.9 42.3 40.8 37.0 41.2 39.7| 56 55 63 61 60 61
CDC Dancer | 229 175 176 132 192 167 39.9 38.5 39.4 363 39.5 38.4| 56 56 64 61 61 62
HiFi 216 171 159 139 191 163 387 40.1 37.2 35.8 40.9 38.0/ 57 56 64 62 60 62
Hytest 176 127 139 102 142 128 413 42.0 41.8 38.5 41.5 40.6| 54 54 63 57 56 59
Killdeer 208 178 161 154 192 169 | 38.1 39.4 37.7 359 38.6 374 55 55 62 58 58 59
Otana 188 144 135 100 185 140 37.5 39.2 34.8 34.3 37.9 357 56 57 64 62 61 62
Rockford 211 152 149 125 192 155|39.5 41.3 384 36.8 42.5 39258 56 64 63 60 62
Souris 202 184 138 136 189 154 387 40.7 36.6 34.8 39.9 37.1| 57 55 64 61 60 62
Stallion 194 157 160 107 169 145 40.8 41.9 41.2 359 40.9 39.3| 56 55 64 60 60 61
CDC Minstrel | 232 178 160 145 219 175 37.7 39.5 349 332 37.7 353| 57 55 64 59 59 6l
Newburg 228 176 162 139 179 160 382 40.0 37.8 33.7 40.0 372/ 56 55 63 60 59 61
Leggett 221 165 190 157 194 180 38.8 40.9 39.3 37.1 40.7 39.0| 57 55 64 61 60 62
Jury 225 166 151 128 176 152|39.7 41.1 38.7 34.9 41.0 382| 56 56 63 60 60 61
Paul* 134 127 99 165 130| - 439 45.1 442 462 452 — 58 65 65 63 64
Deon 163 186 162 204 184| - 405 392 355 399 382 - 57 65 63 61 63
Hayden - 134 195 — | o« 383432 — | - - - 59 59 -
CS Camden e 174 229 | e 341375 | = - - 61 61 -
GM 423 123 193 — | o« 335386 — | - - - 65 62 -
Furlong 218 186 157 152 - - 385 38.8 387 370 -~ - |59 58 64 65 - -
Goliath 212 165 171 132 — - 1397 43.8 40.4 362 — — |57 56 65 63 - -
LSD 5% 143 15.5 169 23.8 17.2 13 1.9 1.1 15 13 12 09 1.0 1.3 09
LSD 10% 12.0 13.0 142 19.9 14.4 11 1.6 09 13 1.1 1.0 08 09 1.1 0.8

*Naked-hull variety

NDSU Langdon Research Extension Center | 2017 Annual Research Report | www.ag.ndsu.edu/langdonrec | 29



"PIPOIS MOT[OX 4

90 0T 90 €1 01 9T 0T 9T €1 1 60 Tl I'T S0 90 €0 €0 6€ €€ ST SN 0§ %01 dsT

L0 TL Lo ST Tl 61 ¥T 61 ST 81 't ST €190 L0 ¥0 %0 Ly 0% 0¢ SN 09 %S dST
- - - b 8y IS| - - - 0¢ LT IT| - - - | - = - GTETIESES| - - - LE 8€ OF AYOIN
- < 8p 6F IS |- - - 6C ST It | - - - |- < = RIS LIS YES - - < 68 OF LS 1030100
- - - 8 6 IS |- - - 06 §T IT| - - - | - = = §ISTESES - - < S 6f 6€ noury
- < < 8y 8y IS | - - - 8T LT OT| - - << - < 1TEETCE9ES - - - SE8E OF Sunnysry
- - - 8 8 IS| - - - 06 ST 0T| - - - | - = - TTE0TSLES - < < LE LE ¥ Aaquery
- - < Ly 6b IS |- - - 06 9T IT| - - - | - - - 6IS8IS9ES - - < LE OF OF sely Ddd
- 9 6 - - - |- ¥z sT - = - 0T 00 0¥ | - LOSY¥IS -~ -~ = |- 9 Ig - - - eAR[d DD
S LS 0S 8y TS - LT 9T 9T 8T ST - | 80 00 91 6IS ¥TS YIS EIS 6'IS - | Ib 9 LE 6€ 6f B[ON DAD
€ LS TS 0S 05 -~ |8 8 9T 0f LT - | ¥0 10 L0 TTS TTSITSETETTS ~ | Th T§ 8¢ 9€ LE - *dN PIOD
IS LS 0S 9% 8 ~— 8T 8T 8 6T 9T ~— | TO 10 €0 |TTS €TSTTIE 0TS T ~ |Iv 6V LE LE 6€ - uostg
IS 95 6y 6y 8 0S |8C LT 9T 0€ ST 61 | TO 00 €0 |1'TS TTS LIS ¥'TS 0TS 9€5| T 0S Ty S€ 8¢ 6€ HOX
¢S LS 0S 6y 0S IS | 6C 8T 8T 0f LT 1T | L0 90 80 €TS 0TS 9TSTTS I'TS OvS Tv TS OF SE€ 6€ S 1I5GO M
0S 95 0S Sy 6v 0S| LT LT 8T LT ST TT| 00 00 00 LIS €TSHIS YIS IS 0ES Sy € v Oy 8€ S adeys
IS 95 6y 8 8 0S LT LT 9T LT T 0T TO 00 ¥0 |S0S L6y SIS TOS SIS 0S| € IS Oy 8¢ OF T€ 6 qeyey
T LS IS 6v 0S 0S| 6T 6T 8T 0f LT TCT | €0 10 0 0TS TTSTTS SIS 0TS 6'€S| €v €6 66 LE Ty Sy | Idpuny durelq
IS LS IS 9% IS IS | LT 8T 8T 9T 9T T Il 00 1T |TIS €18 80S +'1S 071§ L'TS| Tr S S€ 8¢ 8¢ Ly | dayddegourelq
05 SS 6y 9v Lv 1S 9T LT ST LT TT 81 | ¥0 00 80 9IS €TS 9IS OIS ¥'IS €€ € 05 Ty LE SE€ I€ | 9pueiDdurelq
S LS 0S 6v 6V IS 9T 9T ST 8T ST 61 | TO 00 0 LIS 0TS YIS LIS LIS TES €F IS OF 8E Ov € onjg dureld
T LS 0S 6y 1S 0S5 8T LT LT 6T 9T 1T | €0 TO €0 €TS 0€S TIS 8TS 0TS €€5/ Th T§ 8¢ LE 8E 8¢ BUIqUId]
TS LS IS Ly 0S IS |ST 9T ¥T 9T ST 0T | LO YO O |9TS TS TTS I'SS v'TS L'ES| 8 9y €€ 9¢ 9¢  6€ +e32W0
IS LS 6y Ly 8 0S |8T 8T LT 0€ 9T 0T +0 TO 90 |STS 6TS 1'TS 9TS €T L'ES| € TS 8€ LE 8E 8¢ BUWONON
S 8 IS 8y TS TS | 6C 6T 9T 1€ LT TCT | 9T I'l 0T 8IS 615 TIS €TS 8IS 0€S| Iv 6y v O 8€ 8¢ 19110S DAD
7§ 8 0S 6v TS IS 9T 9T ST 8T ST 1T | ST TI LTS0S L'6v 0TS L'0S SIS €65 €v ¥S €€ Iy 8¢ Ty | Aremours DAD
€ 8 IS 0§ IS IS |LT ST 9T 6T 9T 1T | TO 10 TO 60S I'IS 80S 80S TIS TS| Sy vS 1v 1v €& T selD DAd
7§ LS 0S 8y 8y IS 6T 8T 8T 0€ 9T 0T | €0 00 S0 €TS 6TSTTS 61S €TS €S W 6y 66 8¢ 6€ 6€ | dunypRg DAD
IS LS 0§ 9y 6v 0S| LT LT LT 9T ST 61 | €0 00 S0 |LTS 0°€S 1'TS0ES 1T ¥'ES| Iv 8y Ov 9¢ OF 8¢ #19MED
A LT 91 ST pI €1 [JA¢ LT 91 SI vl €I [ 4AT LT 9 [4&¢ LI 91 ST pI €I (48 LI 91 SI ¥I €I Ajparrep

1Mo 03 sieq (un) yysH (6-0) Surspory (nq/sqp) JYSIA ISDL (e/nq) pRIA

L107-€107 uopsue| ‘Aremiming Xepq

30 | NDSU Langdon Research Extension Center | 2017 Annual Research Report | www.ag.ndsu.edu/langdonrec



“KJoLIBA JOUd Apedy Q:vc:omm

*03e3s JBo[ 9-G 1B 210M SjuB[d "I0SIA pUB PUB)S JO QINSBAW B ST SIY ], ‘IM0I3 juerd Aq pa1dA0d j01d Jo eare Judd1od JO Sunel [enSIA-I9A0)) 9 )

TeuewLdXg-dXH [qe[leAt AJ[EIDIUWWO)-Y)) SMeIS,

‘Auedwod Aq papraoxd Suney -JuelSISOY-Y TueISISOY A[IBIPON-YIN Suney onoEmN
"0dAL 10 91910 YSIH-OH ‘2dAL [1O [eUONIPeI] -], ‘BINJAUCINS-NS “WNSAS PIOYILA[D-TD NUI'T AeqrT-TT ‘PUQAH-H,

eIl €01 ST Tl 72 A 0r ¢l %01 dS1
gel vl 81 ¢l LT L1 [ %S dS1
-- 6L -- -- L6 -- -- SY -- -- 9% -- ON VO d YLIH 1avi-1L ¢ areed
(4 8L 98 6 g6 68 €9 €©9 9 v 9 W SOA A%40) d YLMAH $S6 SSVIOAH . uepdor)
- 06 - | - S6 - | - ¥9 - | - [y - ON VO | OHIOH TOI-TEA [113180/A10101 A
-- €8 -- - 001 - - 89 -- -- 0¢ -- ON dxd d OH"ID'H HEBES999TD SPadg udS00A N
- 8 - | - 66 < | - 6 - | - 6y - ON VO b OH"ID'H 1D 20T SPa9g UAB00AIN
89 9L 09 86 00 S6 | 69 69 69 87  0S 9% ON A\40) d OH"ID'H 1D¢70T Spaag udS00A N
6S SL ¢ | 66 001 L6 | OL 69 OL IS Is 0§ SOA VO A OH"ID'H 1D 0T0T ©IoxaN SPaag UaS0AIN
€6 96 68 L6 L6 96 | 69 89 69 8 8¥ L¥ ON VO d AL TOH 1000¢Hd o1D-euk(g
8L €L €8 86 C0l v6 | OL IL 89 6 ¢S 9 ON 4] d YLNSH [A59%e; snqry
06 ¥6 98 L6 10l €6 | 69 L L9 | v o6v Vv ON A\40) d YLNS'H (44550 snqroy
98 6 6L | L6 101 €6 89 0L 99 8y 0§ 9% ON VD d YLNSH LOSSO snqry
08 8 8L | 96 86 ¥6 | OL OL 69 8 o6F 9 ON VO d YLIO'H T1D002TSO BLRIURD)
- S - | - ¢l - | - L - | - € - SOA VO | AL TTH dSSTTI0SIAUL|  ddoudtdogdor) ke
06 98 €6 | ¥6 S6 6 9 9 S99 | 9% LV v ON A%0) d YL TTH d€ETTI0BIAUL|  doudtogdor) 1oheq
6 88 S6 | ¥6 96 16 | ¥9 €9 ¥9 st 9 (3% ON VO d YL TTH 0€TTI03IAUT|  ddoudrdgdor) 10heyg
06 98 6 | 96 86 €6 89 69 L9 Ly 6¥ V¥ SOA A%0) d YLTTH DIt 031U dousrdgdor) sokeq
88 e8 16 | ¥v6 L6 16 | L9 L9 9 | 9% 8 ¥ ON VO d AL TTH dOY1T10SIAUL|  doudrdgdor) 1okeg
4] 88 9L | L6 86 S6 89 89 L9 8 o6V Ly ON \40) d YL TTH TSTTI0SIAUL  dousrdgdor) sokeq

A L1 91 [ Ly 91 [A&g L1 91 [ahg L1 91
140D %, dunjen JIMO[ IIMO0[ JuESIsY  snmyeys Nm:_ﬁwﬂ— %.EH £)dLIBA pueag/Auedwo)

0} sAeq puy 0} sAe(q ISI1 0} sAeq jo0iqn) 3appeIg

L10Z-910T UOp3ueT] ‘SandLIE A B3IN[AU0JNS put PPRYIEID YuI] A1I3qI] - Ejour)

NDSU Langdon Research Extension Center | 2017 Annual Research Report | www.ag.ndsu.edu/langdonrec | 31



‘Kjo11BA O9UD Apedy m:_uq:omm

QIMSIOU %G8

00% 6T 65T €1 €1 SN 60 Or 1Y %01 AST
6Ly 153 11¢ 9T 971 SN I'T S 67 %S AST
- - 66¥€ - - - Ly - - S0 - | - W - 14ari-1L - areRa
L0TE  ¥60€  L¥SE  O¥9T  €€¥E | OFS 0SS 6TS | 0€ Ol 0S| I LE  SP $S6 SSVIOAH . uerdor)
- - 709€ - - - 88 - | - S0 - | - ¥ - TO1-TEA 11312 /A10101 A
- - 18L€ - - - TS - - 00 - | - 8 - HEES999TO SPI9S USZ00AN
- - L9€€ - - o C - e o T A 7 A 1D ¥20T SPI9S UAB0dAN
- €09T  ThTE  £€00T - 06y 0TS 09 | v¥T 00 8% | W W T 10220 SPI9S USZ00AN
S0LT  019T  L6¥E  €TLT 68T | 96F 9TS SS9y | 8T 00 SS | €& S¥ I 1D 0T0T B19XoN SPI9S UaB0dA
- €OrE 800  86LT - 6Ly T'1S 9vy | 8T €0 €S| 6y Ly IS 1200250 o1D-euA(
- €LYT  SS9T  16TC - S8y S0S S9v | LT O1 €% 8 0S5 9 €15$D snqry
- ¥98C  8LYE  0STT - 8Ly S6r 097 | 1T'€ 80 €S| 9% 8 b TTsso snqry
- 6V8T  €9€€  PEET - oLy T 6Sy | €€ €1 €S| v 8 9 L0SSO snqry
- 6vIE  ¥69€  €09C - T 61S SS9 | 6T 80 0S| 8 8 Lt 10002TSO BLIOJUE))
- - LO8E - - A - 00 - | - s - dSSTTI03IAUL  dousrogdor) Tokeg
- 81€€  0LLE  998C - 6k 605 08y | 8T 01 ST | Ly Ly 9F dE€ETTI08IAU | doudtdgdor) Tokeq
- 691€  6SS€  6LLT - 06y €75 LSy | €T 00 Sv | S¥ S¥ b 0ETTI0SIAUL|  doudtogdor) 1okeq
9€TE  €0TE  SI8E  16ST  €0€E | I'Ly 86F ¥y | 0T 00 OV | L¥ Ly L D14 10SIAU[| doudrdgdor) 1okeq
SI¥E  TSEE  TEO¥  TL9T  O¥SE | 6Ly S6r TO9Y | 9¢ 81 €S | Ly Ly 9F dOy1T10SIAU[ | ddoudtdgdor) Tokeq
11v€  0ThE  LvO¥  T6LT  €6€€ | 80S €€S T8 | ¥T 00 8v | 9% 9% 9% TSTT10SIAU] | 9doudtdogdor) Tokeg

IAE A& L10T 9107 SK0T [ Az L1 91 | A L1 91 | 1A L1 91
(e/sqD) PRI (%) 10 (6-0) (up) yysPH Apre  puerg/Auedwo)

guigpoy

LT0Z-ST0T Uop3ue] ‘SORALIEA BIN[AUOJNG PUE PPYIBID YuI'] A1I3qIT - B[oue)

32 | NDSU Langdon Research Extension Center | 2017 Annual Research Report | www.ag.ndsu.edu/langdonrec



*03e)s JBo[ 9-G I8 219M Sjue[d "JOSIA pue pPuels JO dInsedw e SI SIY], ‘y3moid juerd Aq pa1daoo 301d Jo Bare Juoo1ad Jo Sunel [BNSIA-19A0)) o, )
‘TeyuownodXg-d X ‘O[qe[IeAR AJ[RIDIQWIIO)-VY)) :SMIBIS ¢

‘Auedwos £q pap1aoid Suney -JueISISOY-Y IUe)SISY A[9IBIOPON-UIN ‘O[qudoosng A[91eI1opoN-SIA 91qudaosng-S :Suney onoEmN

*9dAL 10 91910 YSH-OH 2dAL 110 [euonIpeI[-Y L “EE\AE-P

SN 911 €1 Tl €1 Sl Sl ST 'l 01 1 %01 dST
SN 8¢ 971 Sl 91 81 81 81 €1 1 A %S dST
69 69 69 S6 86 16 S9 ¥9 9 44 S % ON VO A JAL'H 0% 181 Te)g
8L YL (43 S6 96 €6 99 ¥9 89 9 9 9 SOA VO d JAL'H 000S Sd poasoid
€L 89 LL S6 66 16 L9 89 99 9 Ly vb ON VO d JAL'H SeIN 00€ poasoid
- YL - - 66 - - 89 - - Ly - SOA VO d JIL'H 9EINDSY Ioauord
- 98 -- - L6 - - 89 - - 8 - ON VO d JAL'H SEINSY Ioquold
LL 9 88 96 66 6 89 69 99 Ly 134 S SOA v d JAL'H 0vSOSY Ioauord
- 9L - - 001 - - 0L - - 0S - SO K daxd d OHH HETTL999D Ua500AN
- 99 - - 201 - - 1L - - 43 - SO K v d OH'H A $201 Ua500AN
89 1L 9 66 201 S6 0L IL 89 0S 43 3% ON VO d OHH | ¥ 770l e1oxoN Ua500AN
- 0L -- - 96 - - 89 - -- 6t - SOA daxd d JAL'H YLE6ASTD OJUBSUOIA]
YL 6L 69 €6 96 06 99 99 9 9 Ly 44 ON v d JIL'H WALSTL eI3oU]
L 1L L 6 96 6 ¥9 €9 ¥9 4% S (9% ON v d JIL'H AAOSTL eI3oju]
- YL - - 001 - - 0L - - 6t - ON daxd d JIL'H DOYsHA 01D-BUA(Q
LL €L 08 96 86 €6 69 0L L9 9% 34 44 ON v d JYL'H DEESHA 01D-BUA(Q
-- 0L - - 6 - - 99 - - 9% - ON VO AN JAL'H €T-seTIA qrexed
08 0L 06 €6 S6 16 9 9 9 a4 S (44 ON v d JIL'H 19y 1-1.Td qrexed
9L L 08 €6 96 06 99 L9 9 9 Ly 44 ON v d JAL'H AHOT-0LTA qrexed
1L ¥9 LL $6 L6 6 L9 89 99 9 8 44 ON VO d JL'H 0L6 SSVIDAH uerdor)
YL L9 18 €6 96 06 ¥9 ¥9 ¥9 44 9% w SOA VO d JL'H $$6 SSVIDAH uerdor)
YL €9 8 €6 96 06 €9 ¥9 79 4% 9% (44 ON VO d JAL'H 0€6 SSVTOAH uerdor)
- LL - - 101 - - 0L - - IS - SO K VO d OH'H [-#TA AIOIIA [se)
- 8L - - 001 - - 0L - - 0S - SOA dxd d JAL'H LOTTHYST [nde)
- 9L - - 001 - - 0L - - 61 - SOA dxd d JIL'H TYITHEST nse)
8 €L $6 L6 001 6 89 89 L9 8 6v 9% EEN VO d OH'H €-CIA KI0IA [msre)
- YL - - 101 - - IL - -- 6t - ON VO d JL'H 00£ZSD BLISJUE))
LL LL LL $6 L6 6 L9 99 L9 S 9 4% ON VO d JL'H 001ZSD BLIOUE)
L L 69 96 96 96 L9 99 L9 134 34 81 SOA VO A JL'H 000ZSD BLIOUE)
- 8L - - 101 - - IL - - 4 - SOA v d JAL'H TALSTY Suno xperg
- L - - 701 - - IL - - 4 - SOA v d JL'H TAL8TY Suno xperg
- 99 - -- 201 - - 1L - - IS - SOA axd d YLH 6819-L1Ad guno xnoIg
- €9 - - 66 - - 69 - - 0S - SOA axd A YLH S819-L1Ad guno xnoIg
L 0L LL L6 66 $6 L9 L9 L9 Ly 8% 9 SOA VO d JL'H 409809 Suno xperg
€L IL SL L6 66 $6 69 69 89 8¥ 8% Ly SOA VO d JL'H AD9L09 Suno xperg
8 0L 6 6 96 6 99 S9 L9 9% Ly 144 oN v d JL'H q40809 Suno xperg
3 SL 6 L6 66 6 69 0L L9 Ly 81 9% ON VO k! YLH AAPLO9 guno xneIg
I L1 91 | 14z L1 91 | 1z L1 91 | 1z L1 91
,19A0D % JIN)EBIAl 0) sAe(q JOMO[ puf 0) SAB(  JIIMO[ ISa1f 0) sAe(  JuB)SISAY Smels  3duney  adAg JNETRTYY Auedwo)

yo0uqni) Sappoerg

L107-910C uop3uer] ‘Apeay dnpunoyf - ejoue)

NDSU Langdon Research Extension Center | 2017 Annual Research Report | www.ag.ndsu.edu/langdonrec | 33



SISO %S'8

8Th LOE 80¢ 01 Sl 60 60 60 Te %01 AST
IS L9€ L9€ Tl 81 'l I'1 I'l 8¢ %S dS'T
8ISE  TOPE  SSI¥  6v9T  6vLE | T'ES Tes 6'CS 9T €0 6t 34 S It 20t 1S Ie1g
0€ee  TTIE  STLe  8IST  LvLE | SLY  6'8F 19 $'¢ 0T 6t 9% 9% 9% 000S Sd possoId
6Tre  veee 61y 6vST 819 | S6F  0°0S 6'8% I'e vl 8 St Ly w 3eN 00€ possoId
- - 1137 - - - 0°Cs - - €0 - - S - 9ENDSY Ioduord
- - €85y - - - 61§ - - S0 - - 6V - SENSH Ioduord
- €CI€  0ISE  SE€LT - 88y L6y 6Ly | LT 80 9y 9% Ly b 0¥SOSY Iouord
- - €78¢ - - - 91§ - - 00 - - IS - HETTLI999D ud500A N
- - 16€¢€ - - - S'6¥ - - 00 - - €S - WA #2701 ua500A N
601€  LLOE  668€  ¥STCT  ¥LIE | 8Ly  T6V  ¥9b Sl 00 0°¢ 4 6 9% WA TTO1 eIoxON u0500A N
- - 861+ - - - I'6t - - I'l - - a4 - vLE6dSTD O0JUBSUOIA]
- 8Tve  tvhIv  TILT - 0 6°0S 8'6¥ Te 80 9°¢ 4 6V 6€ LALSTL eI3a)u]
8€€€  LITE  08SE€  €S9C  I8LE | 9IS v'Ts L0S 9°¢ vl LS 147 4% 8% LA0STL LAREI |
- - 287 - - - S - - S0 - - 9% - D0FSOHA o1n-euk(g
- §9TE  1S6€  6LST - 98t cer 8Ly Sl 00 6C 9% 4 b DEESHA o1n-euk(g
- - 96¢¢ - - - 8°6¥ - - L1 - - 8t - €-seIa qreyeq
- 90v€  959¢  9SI¢E - 6'0S IS 90 Te Tl TS (47 1% It 19v1-1.Td R Elel
0ISE  S8€€ €S8 LI6T  6SLE | TO6F  T6V  T6b 6C L0 0°S 37 St It WAOT-0LTIA qreyeqg
IS€€ 16T €¥9¢  8€6T  ILVE | €0S €IS oy | T €0 Sy 9% Ly 4 0L6 SSVIOAH uerdor)
08€€  9vIE€  SLSE  LILT  8¥8¢ | 6'IS 8IS 6°1¢ 9°¢ L1 $'S (1] 8% 8¢ $$6 SSVIDAH uerdor)
96£€  €6TE€  9L9¢  0I6T  109¢ | 1°TS TS 0TS 9°¢ €1 8'G (1] 8% 6¢ 0€6 SSVIDAH uerdor)
- - 6L6€ - - - 0°6% - - 00 - - s - [-7 1A 103017 (11818
- - vr6¢ - - - 6'8% - - 00 - - 0S - LOTTHYST [1181e)
- - 966¢ - - - Tov - - 00 - - 6 - TPTTHEST [1181e)
- SPEE  $T8E  S98C - 08y 68 I'Ly 0°¢ €l LY Ly Y 9% €-TIA KIORIA [1181e)
- - 1[5%% - - - 6°6% - - 00 - - €S - 00£TSD eLIDIUED)
- 96€€ 656§  TSLT - 6'6 $'0S g6y | 0°€ 80 TS St S 4% 0012SD eLIDURD)
- 6SI1€  88LE  6TST - 8Ly et vov Te 91 8y 8t 8t 8¥ 000TSD eLIDUR)
- - veoy - - - €'6v - - 00 - - S - WALST Suno xna1g
- - LSTY - - - 8°6¥ - - 00 - - S - WALSTY Suno xna1g
- - 708¢ - - - €0S - - 00 - - IS - 6819-L1Ad Suno xna1g
- - 06S¢€ - - - oV - - L0 - - S - G819-L1Ad 3uno xnaig
- T6T€  L68E  L89T - LSy  Teb  T8h 8¢ 81 LS St 9% 4% 4D9809 Suno xna1g
- €Tee 6l6€  LTLT - vy 96v TSt | 9T €0 6t IS 43 6V 4D9L09 Suno xna1g
- 860¢  tOYE  16LT - T8y vey 69y | TT 70 I'y S Sy St qY0809 Suno xna1g
0Sv¥e  vIeE  6v6E  6L9T  TTLE | €8F  t0S 9% | 61 00 L€ Ly 4 St AAYLO9 Sunoxpaig

14¢ 14T L1 91 S1 14T L1 91 147 L1 91 [ a4t L1 91
(e/sqp PPRIX (%) 110 (6-0) (ur) 3ySPH JNEISTYN Auedwo)

guigpog

LT0Z-S10Z uopsuer] ‘Apedy dnpunoy - ejoug)

34 | NDSU Langdon Research Extension Center | 2017 Annual Research Report | www.ag.ndsu.edu/langdonrec



Carinata, Langdon 2017

Days Days

to1st to End Flower Days to
Variety Flower Flower Duration Mature  Height Lodging Oil Yield

(days) (in) 0-9) (%) (Ibs/a)

A120 47 64 17 98 54 1.3 48.1 3274
DH-40.008** 52 68 16 101 56 3.0 49.1 3264
DH-56.149%* 52 68 16 100 54 4.5 43.6 2932
DH-69.485%* 49 68 19 100 53 2.8 46.8 3199
DH-146.872*%* 50 67 18 101 49 3.8 524 2939
L140P* 43 60 17 94 51 1.0 49.4 3632
Mean 49 66 17 99 53 2.7 48.2 3207
CV.% 0.8 1.4 4.7 0.7 6.9 62.6 3.5 8.5
LSD 5% 0.6 1.4 1.2 1.1 NS NS 2.5 412
LSD 10% 0.5 1.1 1.0 0.9 NS 2.1 2.1 339

*Liberty Link canola check

**Experimental lines
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Dry Bean Summary, Langdon 2014-2017 :
Yield

100 Seed 2yr 3yr

Variety Type Weight 2014 2015 2017 Avg. Avg.
® (Ib/a)

LaPaz Pinto 33.5 2900 2151 3730 2940 2927
Lariat Pinto 35.1 2445 2133 3874 3003 2817
Stampede Pinto 31.3 3020 1877 3144 2511 2680
Maverick Pinto 35.0 2848 2090 3358 2724 2765
ND-307 Pinto 36.9 3113 2029 3372 2701 2838
Windbreaker Pinto 37.5 2822 1930 3458 2694 2737
Palomino Pinto 33.5 - -- 3138 - -
Monterrey Pinto 32.0 - -- 3902 - -
SF103-8 Pinto - 2297 2188 - - -
23ST27 Pinto - 2524 2376 - - -
HMS Medalist ~ Navy 19.6 2286 1724 3118 2421 2376
Ensign Navy 223 2703 2087 2061 2074 2284
T9905 Navy 223 2571 2168 3948 3058 2896
Vista Navy - 2513 2129 - - -
Rexeter Navy -- 1995 1904 -- -- --
Nautica Navy -- 1944 1660 -- -- --
Avalanche Navy - 2101 1923 - - -
Mist Navy -- -- 1606 -- - --
Bolt Navy - -- 1857 -- -- -
Fathom Navy - - 1851 -- - -
Eclipse Black 18.4 2415 1932 3858 2895 2735
Loreto Black 21.1 1944 1607 2391 1999 1981
Zorro Black 20.6 2275 1933 2738 2336 2315
Merlot Small Red 32.8 2180 1544 2353 1949 2026
Rio Rojo Small Red - 2656 1406 -- -- --
Rosetta Pink 33.2 -- -- 3490 - --
Powderhorn Great Northern 34.6 - - 3327 - -
Rosie Light Red Kidney - 1607 1823 -- -- --
Pink Panther”  Light Red Kidney - 1849 1532 - - -
Inferno Light Red Kidney - -- 1927 - - -
Talon Dark Red Kidney - 1754 1681 - - -
Montcalm Dark Red Kidney -- 1672 1529 - - -
Dynasty Dark Red Kidney - - 1670 - - -
Mean 2244 1874 3251
CV. % 9.3 10.4 8.2
LSD 5% 470 320 445
LSD 10% 388 266 370

" The 2016 trial was abandoned due to excessive moisture.
? Pink Panther had some preharvest shatter in 2015.
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Dry Bean Summary, Pembina County 2015-2017
Yield

100 Seed 2yr 3yr

Variety Type Weight 2015 2016 2017 Avg. Avg.
® (Ib/a)

LaPaz Pinto 31.0 2961 2710 2739 2725 2803
Lariat Pinto 31.4 2725 2430 2471 2451 2542
Stampede Pinto 28.6 2519 2505 1279 1892 2101
Maverick Pinto 311 2185 2664 2241 2453 2363
Windbreaker Pinto 32.0 3130 2325 2766 2546 2740
Palomino Pinto 304 - 2590 2469 2530 -
Monterrey Pinto 27.4 -- 2901 2341 2621 -~
ND-307 Pinto 28.7 2833 -- 1931 - -
SF103-8 Pinto - 2555 -- - - -
23ST27 Pinto -- 2740 -- - - -
HMS Medalist ~ Navy 16.0 1452 1775 2423 2099 1883
Ensign Navy 18.8 1964 2121 2381 2251 2155
T9905 Navy 20.5 2001 2450 3306 2878 2586
Vista Navy - 1950 2304 - - --
Nautica Navy -- 2038 2072 - - -
Mist Navy - 1963 2161 - - --
Fathom Navy - 1945 2138 - - --
Avalanche Navy - 2345 - - - --
Rexeter Navy - 2118 -- -- -- --
Bolt Navy - 2185 -- -- -- --
Eclipse Black 17.6 2077 2229 2606 2418 2304
Loreto Black 19.4 1841 1871 2558 2215 2090
Zorro Black 20.3 1876 2451 3246 2849 2524
Merlot Small Red 294 2106 1890 1905 1898 1967
Rio Rojo Small Red - 1771 -- - - --
Rosie Light Red Kidney -- 2018 1827 - -- --
Pink Panther* Light Red Kidney -- 1655 1635 - -- -
Inferno Light Red Kidney -- 2101 2647 - - -
Rosetta Pink 314 - 2223 3110 2667 -
Powderhorn Great Northern 335 - - 2403 -- -
Talon Dark Red Kidney - 1470 1582 - - -
Montcalm Dark Red Kidney - 1732 2016 -- - -
Dynasty Dark Red Kidney -- 1994 2188 - - --
Mean 2151 2228 2481
CV.% 14.0 10.7 16.6
LSD 5% 496 394 685
LSD 10% 413 328 570

*Pink Panther had some preharvest shatter in 2015 and 2016.
White mold (sclerotinia) was present in the 2017 trial and affected the yield of some varieties.
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Conventional - Liberty Link Soybean, Langdon 2017
Yield

Maturity Plant 2yr  2-site
Brand Variety Groupl Maturity Height Lodging Protein Oil 2017  Avg. AVg.3
Conventional: date? (in) (0-9) (%) (%) --—--—--bu/a---—--—
NDSU ND Henson 0.0 9/15 34 1.3 359 14.7 52.3 52.9 522
Richland MK0249 0.2 9/24 35 6.0 34.9 13.8 45.2 41.7 45.4
Liberty Link:
Integra 30008LL 00.8 9/14 35 0.3 353 13.9 64.5 - 61.9
NuTech 30221 0.2 9/21 33 0.3 34.5 14.5 54.3 - 54.4
Thunder 5401 LL 0.1 9/18 40 2.5 33.7 14.8 66.5 64.6 62.9
Trial Mean 9/18 36 1.5 34.9 14.3 52.6
CV.% 7.9 5.5 65.8 1.7 2.6 7.4
LSD 5% 2.0 2.8 1.4 1.2 0.8 5.5
LSD 10% 1.6 2.3 1.2 1.0 0.6 4.6
lMaturity Group provided by company.
2Days to physiological maturity at R7 stage (one brown pod on the main stem obtains mature brown or tan color).
3A 2-site average of conventional traits at Langdon REC and Walsh County (Park River).
Yield, oil and protein reported at 13% moisture.

Conventional - Liberty Link Soybean, Walsh County 2017
Yield

Maturity Plant 2yr  2-site
Brand Variety Groupl Maturity  Height Lodging Protein Qil 2017  Avg. Avg.3
Conventional: date’ (in) (0-9) (%) (%) . Y —
NDSU ND Henson 0.0 9/15 30 0.3 31.2 16.9 52.0 58.3 522
Richland MK0249 0.2 9/20 29 0.8 30.7 15.9 45.6 53.9 45.4
Liberty Link:
Integra 30208NLL 0.2 9/12 34 0.0 324 15.8 59.3 - 61.9
NuTech 3022L 0.2 9/14 32 0.0 32.8 159 54.5 - 54.4
Stine 01LH22 0.1 9/12 30 0.0 323 15.9 51.1 56.6 -
Stine 02LC26 0.2 9/15 29 0.0 30.8 16.7 63.1 64.2 -
Stine 03LH26 0.3 9/20 34 1.8 32.0 16.5 52.0 - -
Thunder 5401LL 0.1 9/13 29 0.0 324 16.0 59.3 64.4 62.9
Thunder 5803 LL 0.3 9/21 34 2.8 31.8 164 56.3 - --
Trial Mean 9/15 32 0.5 31.8 16.2 53.4
CV.% 8.3 85 169.0 1.3 1.6 7.7
LSD 5% 1.8 3.8 1.2 0.9 0.5 5.8
LSD 10% 1.5 3.2 1.0 0.7 0.4 4.8

1Maturity Group provided by company.

2Days to physiological maturity at R7 stage (one brown pod on the main stem obtains mature brown or tan color).
3A 2-site average of conventional traits at Langdon REC and Walsh County (Park River).

Yield, oil and protein reported at 13% moisture.
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Roundup Ready Soybean, Langdon 2017

Yield

Herb. Maturity Plant 2yr 2-site

Brand Variety Trait Groupl Maturity Height Lodging Protein Qil 2017 Avg. AVg.3
date’ (in) (0-9) (%) (%) bu/a

Allegiant 005X17 RRXT 00.5 9/10 37 0.1 31.7 15.1 50.5 -- 47.7
Allegiant 008X30N RRXT 00.8 9/14 37 0.3 33.0 15.5 37.6 -- 39.0
Allegiant 009X08 RRXT 00.9 9/24 39 1.0 334 14.5 51.1 -- 50.7
Allegiant 01R80 RR2Y 0.1 9/11 40 0.1 33.9 15.5 55.8 -- 50.3
Channel 00717R2X RRXT 00.7 9/11 36 0.2 333 14.5 57.5 -- --
Channel 0218R2X RRXT 0.2 9/15 42 1.1 33.6 14.9 55.5 -- --
Croplan R200516 RR2Y 00.5 9/10 36 0.1 33.8 15.1 57.1 59.6 --
Croplan RX00926 RRXT 00.9 9/12 41 0.4 333 14.0 58.5 - --
Dahlman 56009NRR2Y RR2Y 00.9 9/14 35 0.4 34.4 14.3 51.9 -- 51.2
Dahlman 5601RR2Y RR2Y 0.1 9/11 40 1.3 33.9 15.3 59.9 -- 51.5
Dahlman 67009X RRXT 00.9 9/12 38 0.5 344 13.8 52.5 -- 48.6
Dahlman 68008XN RRXT 00.8 9/12 39 1.2 33.1 152 53.6 -- 47.5
Dyna-Gro S005RY87 RR2Y 00.5 9/10 38 0.0 34.4 15.1 54.0 59.9 50.7
Dyna-Gro S006RY97 RR2Y 00.6 9/11 34 0.0 33.6 14.9 55.2 - 54.5
Dyna-Gro S007XT27 RRXT 00.7 9/11 37 0.0 33.0 144 64.0 66.3 60.4
Dyna-Gro S009XT68 RRXT 00.9 9/12 40 0.5 343 13.7 58.6 - 58.2
Dyna-Gro S005XT38 RRXT 00.5 9/10 36 0.5 32.5 14.8 56.3 -- 54.6
Hefty HO005X8 RRXT 00.5 9/12 35 0.3 32.9 14.8 37.0 -- 37.0
Hefty H007X7 RRXT 00.7 9/11 35 0.0 333 14.9 53.8 57.3 50.1
Hefty HOO8R6 RR2Y 00.8 9/14 35 0.0 34.8 14.2 52.6 55.3 51.5
Hefty HO009X7 RRXT 00.9 9/13 41 0.5 34.4 13.9 50.5 -- 47.0
Hefty HOOR6 RR2Y 0.0 9/11 40 0.5 33.8 15.7 55.7 59.8 50.8
Integra 20062 RR2Y 00.6 9/10 38 0.0 33.7 15.3 56.6 -- 522
Integra 20087 RR2Y 00.8 9/13 32 0.0 35.0 14.1 61.8 67.3 60.7
Integra 20097 RR2Y 00.9 9/12 40 1.8 33.7 154 64.3 69.2 58.9
Integra 50069 RRXT 00.6 9/10 37 1.0 33.8 14.6 56.6 -- 52.9
Integra 50098 RRXT 00.9 9/12 40 1.3 34.6 13.5 59.9 63.4 -
Legacy LS-00738N RR2X| RRXT 00.7 9/10 35 0.0 343 14.2 61.1 - 57.8
Legacy LS-00937 RR2X | RRXT 00.9 9/14 41 0.9 339 14.0 59.6 65.3 56.0
Legacy LS-0135 RR2 RR2Y 00.9 9/12 41 1.7 34.3 15.2 65.0 68.1 57.9
Legacy LS-0214 RR2 RR2Y 0.2 9/15 39 0.5 36.2 13.9 56.5 64.3 522
Legacy LS-0237N RR2X | RRXT 0.2 9/15 41 1.7 34.1 144 58.3 65.2 54.3
Legacy LS-00538 RR2X | RRXT 00.5 9/9 37 0.5 334 144 55.7 - 51.9
Legend LS 005X853 RRXT 00.5 9/10 36 0.0 32.6 14.7 56.8 - -
Legend LS 007X756N RRXT 00.7 9/11 37 0.0 34.6 144 57.9 - -
Legend LS 009X852N RRXT 00.9 9/12 38 1.2 32.3 15.3 62.7 - -
Mustang 00726 RR2Y 00.7 9/14 37 0.0 35.6 13.9 57.1 -- --
Mustang 02311 RR2Y 0.2 9/17 33 0.0 359 13.8 55.8 -- 532
Mustang 02356 RR2Y 0.2 9/12 41 0.4 33.9 15.1 61.4 -- 56.3

1Maturity Group provided by company.

2Days to physiological maturity at R7 stage (one brown pod on the main stem obtains mature brown or tan color).
3A 2-site average of our northern region. Langdon REC and Pembina County (Cavalier).

Yield, oil and protein reported at 13% moisture.
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Roundup Ready Soybean, Langdon 2017 (continued)
Yield

Herb. Maturity Plant 2yr 2-site

Brand Variety Trait  Group' Maturity Height Lodging Protein Oil 2017 Avg. Avg.’
date? (in) (0-9) (%) (%) bu/a

Mustang 00X698 RRXT 00.6 9/10 37 0.0 32.7 15.0 56.2 -- 53.0
Mustang 00X828 RRXT 00.8 9/16 38 0.9 33.0 15.2 514 -- 49.3
NDSU ND17009GT GT 00.9 9/11 38 2.0 36.5 14.7 52.6 -- 51.5
NorthStar NS 60053XR2 RRXT 00.5 9/9 37 0.5 327 14.6 57.2 -- 54.1
NorthStar NS0052R2 RR2Y 00.5 9/10 37 0.1 34.1 15.0 59.9 61.5 54.9
NorthStar NS0072R2 RR2Y 00.7 9/17 35 0.0 35.1 14.3 53.5 60.3 51.7
NorthStar NS60092XR2 RRXT 00.9 9/12 40 0.0 34.6 13.8 59.6 -- --
NuTech 6502 RR1 00.5 9/9 30 0.0 343 14.7 56.0 - 55.2
NuTech 6008R2 RR2Y 00.8 9/14 40 0.9 32.1 15.3 58.2 57.0 57.6
Peterson 16RO08N RR2Y 00.8 9/15 35 0.3 34.7 14.4 53.5 56.5 46.8
Peterson 16R01 RR2Y 0.1 9/11 38 1.6 34.6 15.2 56.3 63.1 50.3
Peterson 17X009 RRXT 00.9 9/13 41 0.9 342 14.1 53.2 61.8 48.4
Peterson 18X008N RRXT 00.8 9/11 38 0.9 33.6 14.9 59.2 -- 55.0
Pioneer P005A27X RRXT 00.5 9/8 30 0.1 35.0 13.9 53.7 - -
Pioneer P007A90R RR2Y 00.7 9/8 36 0.0 34.0 14.7 59.3 - -
Pioneer POOST22R2 RR2Y 00.8 9/13 40 0.7 34.8 14.8 57.1 61.1 --
Prairie PB-00856R2 RR2Y 00.9 9/16 36 0.5 35.2 14.4 46.8 53.7 46.7
Prairie PB-00928R2 RR2Y 00.9 9/16 34 0.1 333 15.4 55.9 -- 56.9
Prairie PB-0146R2 RR2Y 0.1 9/13 40 0.8 33.6 15.6 56.5 63.3 50.1
Proseed 30-07 RR2Y 00.7 9/11 34 0.1 35.0 13.7 524 - 50.9
Proseed 40-07 RR2Y 00.7 9/9 40 0.4 33.5 13.5 54.4 58.1 54.1
Proseed 50-08N RR2Y 00.8 9/18 36 0.4 34.9 14.2 60.8 61.7 59.3
Proseed 70-08 XN RRXT 00.8 9/16 38 0.8 33.3 15.1 50.7 - 50.7
Proseed XT 60-09 RRXT 00.9 9/12 41 0.5 34.9 13.6 56.5 63.3 554
REA R00727 RR2Y 00.7 9/11 37 0.4 333 14.7 62.2 62.6 60.1
REA RX00738 RRXT 00.7 9/14 39 1.2 33.7 13.9 53.2 -- 524
REA RX0228 RRXT 0.2 9/17 43 0.5 344 14.9 54.6 -- 53.5
Syngenta/GH |GH00866 RR2Y 00.8 9/12 37 0.0 32.7 15.7 60.7 -- 60.5
Syngenta/NK |S009-J1 RR2Y 00.9 9/11 31 0.0 345 15.2 61.5 -- 64.3
Thunder 34006 R2Y RR2Y 00.6 9/11 32 0.1 34.0 14.7 57.8 64.6 --
Thunder SB88005 RR2Y 00.5 9/5 31 0.1 353 14.7 43.8 -- 453
Thunder 37004 R2Y RR2Y 00.4 9/11 37 03 34.6 14.8 55.6 -- 55.0
Thunder Astro RR2Y 00.8 9/14 40 0.0 35.1 13.9 543 -- --
Thunder SB87009 RRXT 00.9 9/16 42 0.4 342 13.9 53.5 -- 52.0
Thunder SB88007N RRXT 00.7 9/12 41 1.2 33.8 14.8 56.9 -- 57.5
Wensman W10042RX RRXT 00.4 9/11 37 0.1 323 15.1 54.8 -- 51.3
Wensman WI10063NRX RRXT 00.6 9/11 37 0.0 322 14.7 58.8 63.0 57.7
Wensman WI011RX RRXT 0.1 9/18 41 1.5 342 15.1 55.6 -- 53.5
Wensman W30085R2 RR2Y 00.8 9/17 38 0.6 34.4 14.7 57.6 59.6 57.1
Wensman W3024R2 RR2Y 0.2 9/17 34 0.1 34.8 14.1 57.8 63.1 --
Trial Mean 9/12 37 0.5 34.0 14.6 55.7
CV.% 13.2 5.6 141.0 2.1 2.0 5.8
LSD 5% 23 3.0 0.9 1.4 0.6 4.5
LSD 10% 1.9 2.5 0.8 1.2 0.5 3.8

1Maturity Group provided by company.

2Days to physiological maturity at R7 stage (one brown pod on the main stem obtains mature brown or tan color).

3A 2-site average of our northern region. Langdon REC and Pembina County (Cavalier).

Yield, oil and protein reported at 13% moisture.
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Roundup Ready Soybean, Nelson County 2017

Yield

Herb. Maturity Plant 2yr 2-site

Brand Variety Trait  Group' Maturity Lodging Height Protein Oil 2017 Avg. Avg.’
date’  (0-9) (in) (%) (%) bu/a

Allegiant 01R80 RR2Y 0.1 9/5 1.4 37 33.7 15.9 70.3 -- 58.9
Allegiant 02X03 RRXT 0.2 9/9 1.9 39 33.1 15.2 67.9 -- 58.3
Allegiant 04X08N RRXT 0.4 9/12 2.0 34 35.0 15.2 71.7 -- 64.3
Channel 00717R2X RRXT 00.7 9/5 1.3 33 33.8 14.6 70.6 -- 61.7
Channel 0218R2X RRXT 0.2 9/1 0.6 37 33.6 15.3 64.0 -- 60.7
Dairyland DSR-C918/2Y RR2Y 00.9 91 1.4 30 353 14.2 64.9 67.6 59.3
Dairyland DST00-003/R2Y RR2Y 0.0 91 1.5 32 32.8 15.5 70.0 -- 68.4
Dairyland DST-0225/R2Y RR2Y 0.2 9/6 2.4 37 33.0 16.2 70.2 -- 63.6
Dairyland DSR-0305/R2Y RR2Y 0.3 9/10 1.2 33 332 15.5 70.2 72.4 61.6
Dairyland DSR-0404/R2Y RR2Y 0.4 9/11 1.2 32 34.8 14.5 70.8 68.8 64.8
Dairyland DSR-0418/R2Y RR2Y 0.4 9/13 0.9 32 35.4 14.6 66.7 -- 61.9
Dyna-Gro SO1RY86 RR2Y 0.1 9/4 1.3 37 329 16.3 70.7 71.8 61.9
Dyna-Gro SO03RY36 RR2Y 0.3 9/9 1.6 33 349 14.9 72.0 72.3 66.8
Dyna-Gro S04XT77 RRXT 0.4 9/10 1.7 33 339 15.8 69.9 73.1 66.2
Hefty HO2R3 RR2Y 0.2 9/11 1.6 35 349 14.7 73.0 73.1 64.6
Hefty HO02X7 RRXT 0.2 9/10 2.7 40 33.1 15.2 68.8 70.3 59.0
Hefty HO03X7 RRXT 0.3 9/11 1.4 33 33.8 15.6 69.8 68.7 63.6
Hefty HO03X8 RRXT 0.3 9/12 1.6 38 323 15.3 67.2 -- 57.8
Integra 20087 RR2Y 00.8 9/6 1.2 29 35.5 14.3 69.7 69.2 64.2
Integra 20097 RR2Y 00.9 9/5 2.8 37 333 15.9 71.5 70.7 62.4
Integra 20126 RR2Y 0.1 9/10 1.3 38 35.1 15.1 71.3 72.2 --
Integra 50069 RRXT 00.6 9/3 1.0 33 322 15.2 66.0 -- --
Legacy LS-0135 RR2 RR2Y 00.9 9/6 2.4 39 334 16.3 73.1 71.5 64.5
Legacy LS-0214 RR2 RR2Y 0.2 9/8 1.8 35 343 15.3 73.0 71.1 65.3
Legacy LS-0237N RR2X RRXT 0.2 9/12 2.0 37 34.0 14.8 71.8 72.7 63.6
Legacy LS-0334 RR2 RR2Y 0.3 9/14 1.4 36 34.8 14.8 69.7 75.1 65.5
Legacy LS 0337N RR2X RRXT 0.3 9/11 1.4 32 352 14.7 72.9 71.3 67.0
Legacy LS-0438N RR2X RRXT 0.4 9/13 1.2 33 34.6 15.4 70.2 -- 65.8
NDSU ND17009GT GT 00.9 9/5 1.7 37 35.8 15.4 60.1 -- 54.0

1Maturity Group provided by company.
2Days to physiological maturity at R7 stage (one brown pod on the main stem obtains mature brown or tan color).
3A 2-site average of our southern region. Walsh County (Park River) and Nelson County (Pekin).

Yield, oil and protein reported at 13% moisture.
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Roundup Ready Soybean, Nelson County 2017 (continued)

Yield

Herb. Maturity Plant 2yr 2-site

Brand Variety Trait Gl‘oupl Maturity Lodging Height Protein Oil 2017 Avg. AVg-3
date’  (0-9) (in) (%) (%) bu/a

NorthStar NS 0111R2 RR2Y 0.1 9/6 2.4 35 332 15.9 67.0 68.4 60.4
NorthStar NS 60393NXR2 RRXT 0.3 9/12 0.5 36 323 15.2 66.2 -- --
NorthStar NS 60442NXR2 RRXT 04 9/10 0.6 32 33.9 15.5 67.5 -- --
NorthStar NS 60092XR2 RRXT 00.9 9/6 1.4 38 342 14.1 71.5 -- 63.4
NuTech 6048 RR1 0.4 9/9 1.3 38 36.0 14.7 64.4 -- --
Peterson 16RO1 RR2Y 0.1 9/5 2.0 39 34.6 15.1 73.4 72.6 61.5
Peterson 17X04N RRXT 0.4 9/9 0.5 33 34.5 15.0 69.1 -- --
Prairie PB-00928R2 RR2Y 00.9 9/8 0.8 32 33.4 15.6 69.7 -- 64.5
Prairie PB-0146R2 RR2Y 0.1 9/4 1.7 37 329 16.1 70.1 71.7 60.4
Prairie PB-0397R2 RR2Y 0.3 9/11 1.4 34 343 14.9 68.6 68.8 62.8
Proseed 30-20 RR2Y 0.2 9/9 1.2 35 34.8 15.0 69.2 71.4 61.5
Proseed 20-30 RR2Y 0.3 9/12 1.0 33 35.0 14.4 68.3 -- --
Proseed XT 604 RRXT 0.4 9/10 1.3 32 33.6 15.7 68.1 71.6 --
Proseed 50-60N RR2Y 00.6 9/12 0.3 32 353 14.8 69.2 -- --
REA RX0228 RRXT 0.2 9/8 14 39 33.6 15.3 66.7 -- 61.0
REA RX0327 RRXT 0.3 9/10 0.9 26 342 15.3 66.9 -- 63.9
Stine 03RD66 RR2Y 0.3 9/12 0.5 33 349 14.5 71.1 -- --
Syngenta/GH GHO0391 RR2Y 0.3 9/12 1.9 32 33.6 15.1 70.5 -- 62.7
Syngenta/NK S03-S6X RRXT 0.3 9/6 1.7 33 33.0 14.5 68.9 -- 59.5
Thunder SB88007N RRXT 00.7 9/5 1.7 36 33.0 15.6 67.4 -- 60.8
Thunder 36008 R2Y RR2Y 00.8 9/9 1.4 33 34.1 15.0 65.2 59.0 59.3
Thunder SB87009 RRXT 00.9 9/10 1.8 39 34.6 13.8 65.2 -- 60.0
Thunder 3503 R2Y RR2Y 0.3 9/11 1.4 32 352 14.8 69.5 72.7 62.1
Thunder SB8703 RRXT 0.4 9/11 1.4 39 332 14.9 67.1 -- 61.3
Thunder 3601 R2Y RRXT 0.1 9/7 2.8 38 33.7 15.6 71.0 72.0 62.9
Wensman WI10063NRX RRXT 00.6 9/5 0.7 32 33.1 15.0 71.2 -- 62.5
Wensman WI1011RX RRXT 0.1 9/10 1.5 36 33.7 15.9 65.5 -- 61.5
Wensman WI1039NRX RRXT 0.3 9/12 1.2 37 32.8 14.7 68.4 -- 62.1
Wensman WI1048NRX RRXT 0.4 9/10 1.6 33 34.4 15.1 71.0 -- --
Trial Mean 9/8 1.4 35 34.0 15.1 68.6
CV. % 16.6 57.7 8.2 1.8 2.7 5.4
LSD 5% 1.9 1.1 4.0 1.2 0.8 5.2
LSD 10% 1.6 0.9 33 1.0 0.7 4.4

1Maturity Group provided by company.

2Days to physiological maturity at R7 stage (one brown pod on the main stem obtains mature brown or tan color).

3A 2-site average of our southern region. Walsh County (Park River) and Nelson County (Pekin).

Yield, oil and protein reported at 13% moisture.
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Roundup Ready Soybean, Pembina County 2017
Yield

Herb. Maturity 2yr 2-site

Brand Variety Trait Group1 Maturity Protein il 2017 Avg. Avg.3
date’ (%) (%) bu/a

Allegiant 005X17 RRXT 00.5 9/4 32.1 15.5 44.8 -- 47.7
Allegiant 008X30N RRXT 00.8 9/11 31.9 16.0 40.4 -- 39.0
Allegiant 009X08 RRXT 00.9 9/14 333 15.3 50.3 -- 50.7
Allegiant 01R80 RR2Y 0.1 9/10 329 16.4 447 -- 50.3
Dahlman 68008 XN RRXT 00.8 9/10 32.5 15.2 41.4 -- 47.5
Dahlman 67009X RRXT 00.9 9/9 33.3 15.6 44.8 -- 48.6
Dahlman 56009NRR2Y RR2Y 00.9 9/12 333 15.4 50.6 -- 51.2
Dahlman 5601RR2Y RR2Y 0.1 9/7 32.6 16.8 43.2 - 51.5
Dyna-Gro S005RY87 RR2Y 00.5 9/5 333 15.9 47.5 57.7 50.7
Dyna-Gro S005XT38 RRXT 00.5 9/6 31.8 15.7 52.9 -- 54.6
Dyna-Gro S006RY97 RR2Y 00.6 9/8 325 15.6 53.8 - 54.5
Dyna-Gro S007XT27 RRXT 00.7 9/7 32.8 15.5 56.8 61.7 60.4
Dyna-Gro S009XT68 RRXT 00.9 9/10 335 14.6 57.9 - 58.2
Hefty HO005X8 RRXT 00.5 9/6 33.6 15.2 37.0 -- 37.0
Hefty HO007X7 RRXT 00.7 9/8 32.2 14.9 46.4 50.8 50.1
Hefty HOO8R6 RR2Y 00.8 9/11 34.0 15.0 50.5 61.4 51.5
Hefty HO009X7 RRXT 00.9 9/8 329 14.8 43.6 55.6 47.0
Hefty HOOR6 RR2Y 0.0 9/8 32.6 15.9 46.0 63.2 50.8
Integra 20062 RR2Y 00.6 9/5 33.1 16.1 47.8 - 52.2
Integra 20087 RR2Y 00.8 9/11 333 14.9 59.6 70.1 60.7
Integra 20097 RR2Y 00.9 9/11 333 15.8 534 67.2 58.9
Integra 50069 RRXT 00.6 9/5 32.9 15.2 49.1 - 52.9
Legacy LS-00538 RR2X RRXT 00.5 9/6 32.9 15.5 48.0 - 51.9
Legacy LS-00738N RR2X | RRXT 00.7 9/6 32.7 15.3 54.5 - 57.8
Legacy LS-00937 RR2X RRXT 00.9 9/9 33.0 14.4 52.4 63.0 56.0
Legacy LS-0135 RR2 RR2Y 00.9 9/11 32.6 16.7 50.9 65.0 57.9
Legacy LS-0214 RR2 RR2Y 0.2 9/12 33.8 15.4 47.9 66.4 52.2
Legacy LS-0237N RR2X RRXT 0.2 9/13 334 15.3 50.4 65.1 54.3
Mustang 00X698 RRXT 00.6 9/5 32.8 15.3 49.9 - 53.0
Mustang 00X828 RRXT 00.8 9/11 32.5 15.5 47.3 - 493
Mustang 02356 RR2Y 0.2 9/10 31.9 16.4 51.2 - 56.3
Mustang 02311 RR2Y 0.2 9/13 343 14.8 50.5 - 53.2
NDSU ND17009GT GT 00.9 9/9 35.4 15.9 50.5 -- 51.5

'Maturity Group provided by company.

2Days to physiological maturity at R7 stage (one brown pod on the main stem obtains mature brown or tan color).
’A 2-site average of our northern region. Langdon REC and Pembina County (Cavalier).

Yield, oil and protein reported at 13% moisture.

Lodging was very minimal and is not reported.
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Roundup Ready Soybean, Pembina County 2017 (continued)
Yield

Herb. Maturity 2yr 2-site

Brand Variety Trait Group1 Maturity Protein Oil 2017 Avg. Avg.3
date’ (%) (%) bu/a

NorthStar NS 60053XR2 RRXT 00.5 9/5 32.7 14.9 51.0 - 54.1
NorthStar NS0052R2 RR2Y 00.5 9/5 33.0 15.9 49.9 56.6 54.9
NorthStar NS0072R2 RR2Y 00.7 9/13 33.9 15.5 49.9 60.0 51.7
NorthStar NS 60083NXR2 RRXT 00.8 9/11 33.0 153 54.2 - -
NuTech 6502 RR1 00.5 9/2 33.3 16.1 54.4 - -
NuTech 6008R2 RR2Y 00.8 9/10 324 153 57.0 57.1 57.6
Peterson 18X008N RRXT 00.8 9/9 32.7 15.9 40.1 - 46.8
Peterson 17X009 RRXT 00.9 9/10 335 14.9 43.6 59.9 48.4
Peterson 16RO08N RR2Y 00.8 9/12 33.6 14.7 50.8 60.0 55.0
Peterson 16RO1 RR2Y 0.1 9/11 337 15.7 443 62.0 50.3
Prairie PB-00856R2 RR2Y 00.9 9/12 332 15.1 46.7 59.6 46.7
Prairie PB-00928R2 RR2Y 00.9 9/13 33.0 15.7 57.9 - 56.9
Prairie PB-0146R2 RR2Y 0.1 9/11 334 15.7 43.8 62.1 50.1
Proseed 30-07 RR2Y 00.7 9/5 333 14.8 49.5 -- 50.9
Proseed 40-07 RR2Y 00.7 9/2 31.7 14.7 53.8 57.2 54.1
Proseed 50-08N RR2Y 00.8 9/13 329 15.2 57.7 66.3 59.3
Proseed XT 60-09 RRXT 00.9 9/10 322 154 54.3 63.6 55.4
Proseed 70-08 XN RRXT 00.8 9/12 32.6 15.4 50.7 -- 50.7
REA R00727 RR2Y 00.7 9/8 33.6 15.1 57.9 62.9 60.1
REA RX00738 RRXT 00.7 9/10 322 15.5 51.6 - 52.4
REA RX0228 RRXT 0.2 9/13 32.9 16.0 52.5 - 53.5
Syngenta/GH  |GH00866 RR2Y 00.8 9/9 32.1 16.6 60.4 - 60.5
Syngenta/NK  |S009-J1 RR2Y 00.9 9/9 32.7 16.1 67.0 - 64.3
Thunder SB88005 RR2Y 00.5 9/2 349 15.3 46.8 -- 453
Thunder SB88007N RRXT 00.7 9/10 32.1 15.6 58.2 - 57.5
Thunder 36008 R2Y RR2Y 00.8 9/13 333 15.4 56.4 63.1 -
Thunder 37004 R2Y RR2Y 00.4 9/8 33.0 15.8 54.3 - 55.0
Thunder SB87009 RRXT 00.9 9/11 33.1 14.7 50.6 -- 52.0
Thunder 3601 R2Y RR2Y 0.1 9/11 33.0 15.8 51.3 66.5 -
Wensman W10042RX RRXT 00.4 9/6 333 15.7 47.9 - 51.3
Wensman W10063NRX RRXT 00.6 9/6 335 14.7 56.7 62.1 57.7
Wensman WI1011RX RRXT 0.1 9/14 33.7 15.8 51.3 - 53.5
Wensman W30085R2 RR2Y 00.8 9/12 33.5 14.9 56.7 - 57.1
Trial Mean 9/9 33.0 154 50.0
CV.% 15.8 2.6 33 6.4
LSD 5% 1.9 NS 1.0 4.4
LSD 10% 1.6 NS 0.8 3.7

1Maturity Group provided by company.
2Days to physiological maturity at R7 stage (one brown pod on the main stem obtains mature brown or tan color).

3A 2-site average of our northern region. Langdon REC and Pembina County (Cavalier).

Yield, oil and protein reported at 13% moisture.

Lodging was very minimal and is not reported.
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Roundup Ready Soybean, Walsh County 2017

Yield

Herb. Maturity Plant 2yr 2-site

Brand Variety Trait Group' Maturity Height Lodging Protein 0il 2017 Avg. Avg?
date’ (in) (0-9) (%) (%) bu/a

Allegiant 005X17 RRXT 00.5 9/5 32 0.0 31.3 16.1 41.0 -- --
Allegiant 008X30N RRXT 00.8 9/12 31 0.8 30.9 16.8 40.9 - -
Allegiant 009X08 RRXT 00.9 9/26 37 0.6 30.8 16.0 56.8 -- --
Allegiant 01R8&0 RR2Y 0.1 9/14 35 0.9 31.1 17.2 47.4 - 58.9
Allegiant 02X03 RRXT 0.2 9/14 40 1.1 31.5 16.1 48.7 -- 58.3
Allegiant 04X08N RRXT 0.4 9/22 36 1.8 31.8 16.0 56.9 - 64.3
Channel 00717R2X RRXT 00.7 9/9 31 0.4 31.7 15.8 52.9 -- 61.7
Channel 0218R2X RRXT 0.2 9/14 42 1.3 322 16.2 57.4 - 60.7
Dairyland DSR-C918/2Y RR2Y 00.9 9/12 31 0.5 32.6 15.6 53.8 63.3 59.3
Dairyland DSTO00-003/R2Y | RR2Y 0.0 9/15 35 1.1 322 16.3 66.9 -- 68.4
Dairyland DST-0225/R2Y | RR2Y 0.2 9/13 35 1.2 31.5 17.0 56.9 66.0 63.6
Dairyland DSR-0305/R2Y | RR2Y 0.3 9/19 34 2.3 32.1 16.0 52.9 64.8 61.6
Dairyland DSR-0404/R2Y | RR2Y 0.4 9/19 35 0.1 325 15.6 58.8 66.8 64.8
Dairyland DSR-0418/R2Y | RR2Y 0.4 9/21 35 1.4 33.8 15.5 57.0 -- 61.9
Dyna-Gro SO01RY 86 RR2Y 0.1 9/13 34 1.5 31.0 16.9 53.1 60.3 61.9
Dyna-Gro SO03RY36 RR2Y 0.3 9/17 34 2.1 33.6 15.6 61.5 64.6 66.8
Dyna-Gro S04XT77 RRXT 0.4 9/18 36 1.0 32.7 15.8 62.5 66.5 66.2
Hefty HO2R3 RR2Y 0.2 9/19 37 0.6 33.1 15.7 56.3 65.3 64.6
Hefty HO02X7 RRXT 0.2 9/15 39 0.8 31.6 16.1 493 60.2 59.0
Hefty HO03X7 RRXT 0.3 9/18 34 0.8 33.5 15.4 57.3 61.9 63.6
Hefty HO03X8 RRXT 0.3 9/21 35 0.9 31.1 15.4 48.5 -- 57.8
Integra 20087 RR2Y 00.8 9/12 31 0.2 33.1 15.1 58.7 65.2 64.2
Integra 20097 RR2Y 00.9 9/11 36 0.9 30.4 17.1 53.2 62.9 62.4
Integra 20468 RR2Y 0.4 917 39 2.6 32.6 15.8 60.7 -- --
Integra 50098 RRXT 00.9 9/12 35 0.4 31.4 15.7 55.2 60.8 --
Legacy LS-0135 RR2 RR2Y 00.9 9/12 35 0.7 31.2 171 55.9 65.3 64.5
Legacy LS-0214 RR2 RR2Y 0.2 9/16 39 0.4 329 15.8 57.7 64.6 65.3
Legacy LS-0237N RR2X | RRXT 0.2 9/15 40 2.2 32.0 15.5 55.4 64.2 63.6
Legacy LS-0334 RR2 RR2Y 0.3 9/20 39 1.9 323 16.0 61.2 69.0 65.5
Legacy LS 0337N RR2X | RRXT 0.3 9/18 33 1.1 329 16.0 61.1 66.4 67.0
Legacy LS-0438N RR2X | RRXT 0.4 9/22 37 2.7 32.8 15.8 61.5 - 65.8
Mustang 00X698 RRXT 00.6 9/6 34 0.0 30.8 15.7 51.3 -- --
Mustang 00X828 RRXT 00.8 9/12 35 0.9 31.3 16.4 51.0 - -
Mustang 00726 RR2Y 00.7 9/14 37 0.8 32.6 15.7 55.0 -- --

"Maturity Group provided by company.

2Days to physiological maturity at R7 stage (one brown pod on the main stem obtains mature brown or tan color).
3A 2-site average of our southern region. Walsh County (Park River) and Nelson County (Pekin).

Yield, oil and protein reported at 13% moisture.
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Roundup Ready Soybean, Walsh County 2017 (continued)

Yield

Herb. Maturity Plant 2 yr 2-site

Brand Variety Trait Group' Maturity Height Lodging Protein Oil 2017 Avg. Avg’
date’  (in) 09 (%) (%) bu/a

Mustang 02356 RR2Y 0.2 9/12 36 1.7 31.6 16.5 57.4 -- --
Mustang 02311 RR2Y 0.2 9/16 35 0.4 33.6 15.1 57.9 -- -
NDSU ND17009GT GT 00.9 9/11 35 0.5 34.0 16.2 47.8 -- 54.0
NorthStar NS0072R2 RR2Y 00.7 9/14 36 0.4 33.0 15.7 46.7 56.7 -
NorthStar NS 0081NR2 RR2Y 00.8 9/13 36 0.1 32.6 15.7 55.8 63.0 --
NorthStar NS 0111R2 RR2Y 0.1 9/13 36 1.9 31.9 16.7 53.8 63.7 60.4
NorthStar NS 60092XR2 RRXT 00.9 9/11 32 0.7 31.5 15.5 55.3 -- 63.4
NuTech 6502 RR2Y 00.5 9/10 29 0.0 31.6 16.6 46.6 -- --
NuTech 6008R2 RR2Y 00.8 9/10 34 0.0 29.3 16.4 52.0 -- --
Peterson 18X008N RRXT 00.8 9/11 33 0.2 31.5 16.5 52.1 -- --
Peterson 17X009 RRXT 00.9 9/13 34 1.1 31.9 15.3 52.5 -- --
Peterson 16RO1 RR2Y 0.1 9/11 35 1.0 30.7 17.1 49.6 61.2 61.5
Prairie PB-00928R2 RR2Y 00.9 9/16 36 1.9 31.8 16.0 59.2 -- 64.5
Prairie PB-0146R2 RR2Y 0.1 9/13 34 0.8 30.6 17.3 50.6 60.7 60.4
Prairie PB-0397R2 RR2Y 0.3 9/18 38 2.1 32.6 15.5 57.0 64.8 62.8
Proseed 50-08N RR2Y 00.8 9/13 37 0.7 32.5 15.7 57.4 -- --
Proseed XT 60-09 RRXT 00.9 9/11 35 0.2 322 14.9 53.7 60.4 --
Proseed 70-08 XN RRXT 00.8 9/11 34 0.9 31.0 16.4 50.9 -- --
Proseed 30-20 RR2Y 0.2 9/16 37 0.9 32.8 15.7 53.7 63.7 61.5
Proseed 50-10 RR2Y 0.1 9/11 33 0.8 31.8 16.6 543 -- --
REA RX0228 RRXT 0.2 9/14 35 0.0 32.2 16.1 553 -- 61.0
REA RX0327 RRXT 0.3 9/16 37 0.3 33.4 15.8 60.8 - 63.9
Syngenta/GH |GH0391 RR2Y 0.3 9/17 34 1.3 32.0 15.8 54.9 -- 62.7
Syngenta/NK  |S03-S6X RRXT 0.3 9/13 32 0.0 31.9 15.5 50.1 -- 59.5
Thunder SB88007N RRXT 00.7 9/10 35 0.5 31.6 16.3 54.1 -- 60.8
Thunder 36008 R2Y RR2Y 00.8 9/14 35 1.1 32.3 15.7 53.5 57.2 59.3
Thunder SB87009 RRXT 00.9 9/15 39 0.8 31.8 15.3 54.8 -- 60.0
Thunder 3503 R2Y RR2Y 0.3 9/19 37 1.8 33.5 15.5 54.7 -- 62.1
Thunder SB8703 RRXT 0.4 9/16 41 2.1 31.4 16.1 55.6 -- 61.3
Thunder 3601 R2Y RR2Y 0.1 9/15 39 35 31.6 17.0 54.8 64.2 62.9
Wensman W10063NRX RRXT 00.6 9/10 31 0.5 31.4 15.9 53.8 -- 62.5
Wensman WI1011RX RRXT 0.1 9/16 37 2.1 333 15.6 57.5 -- 61.5
Wensman W1039NRX RRXT 0.3 9/19 36 1.9 31.9 15.1 55.9 -- 62.1
Wensman W30099R2 RR2Y 00.9 9/12 35 1.3 324 15.9 54.0 60.1 --
Trial Mean 9/14 35 1.0 32.0 16.0 54.0
CV.% 8.7 7.4 106.0 1.6 2.1 8.0
LSD 5% 1.7 3.6 1.5 1.0 0.7 6.1
LSD 10% 1.4 3.0 1.2 0.8 0.6 5.1

"Maturity Group provided by company.

2Days to physiological maturity at R7 stage (one brown pod on the main stem obtains mature brown or tan color).

’A 2-site average of our southern region. Walsh County (Park River) and Nelson County (Pekin).

Yield, oil and protein reported at 13% moisture.

48 | NDSU Langdon Research Extension Center | 2017 Annual Research Report | www.ag.ndsu.edu/langdonrec




"IMISIoW ¢, O3 paisnipe a1om JyS1om 1S9} pue P[oIA 1SeAley 10

JIouo),

Sunuerd 10ye @QDM

Yooud pLIgAY wid) Suo-3[) ‘TeruowLddxg-dxq ‘9[qe[reAr A[[RIOIOWWO)-V)) smers,
WUBISISOY MOP[IA AUMO( = YN ‘UnSssaidxg = XH PloyIed[) = 1O “(o19[0ul]) [euonIpel], = pei] ‘ungnN = SN [0 YSIH = OH 2dA L,

- - T80 - - L1 90¢  0SF 99 el 08 VO OH Xd COEHHYN paagnN
- SS8T 96T SvLT - 61 TIE Yoy €9 121 LL v AN ‘SN “TD LOSINTSN paagnN
-~ L8TE 990¢ 80SE¢ - u 19 S ¥9 121 LL VO AN ‘SN “1D PSEWHYN paagnN
S6TE  €9T€  LSPE 890  09€€ 81 9T€  0SF 99 el 18 VO AN ‘SN “1D 11 orewre) paagnN
€00€  €96T 888T 8E0E  T8OE 0z TEE Yy 9 9z1 8 v SN ‘X4 uod[e paagnN
TLYE S9SE  LV9E  €8FE  L8TE 4 66T  SSY 9 €Tl 8L VO SN ‘X4 uoe], paagnN
$66T 800€ PE6T €£80€ 8967 SI SPE  8St b9 el 6L VO M ‘OH ‘1D 113[890D paagnN
- - S60€ - - 9T 67 9ty 89 LTI 8 VO WA ‘SN ‘X4 10dNY9d 100U01g
-~ 6LEE 18TE 9LvE - L1 €T€ L9 €L LTI 18 v WA ‘OH ‘XA 06dHE9d 100U01 g
-~ $S8T 900€ YOLT - 11 LYE S99 L9 €Tl 8L VO WA ‘OH ‘Xd 09dHE9d 100U01g
- - pege - - 0z TYe  6LY L9 9z1 8 VO ¥ ‘OH ‘X4 OH 9 0S¥ uejdor)
- - gove - - ST €6T  TLY  S9 0€1 $8 VO WA ‘OH ‘1D OH 1D 89§ uejdor)
- - eh8e - - ST ToE  ver 89 8TI 8 VO WA ‘OH “TD OH 1D 616L uejdor)
- S 3 - 91 9¢E  6SF 99 ! 08 VO YN ‘OH “TD OH 1D LILL ugjdor)
- - 60TE - - 91 6T¢  g6b L9 9z1 18 VO OH OH S¥8¢ ue[dor)
- - L0S§ - - ST PTE 69 99 LT 8 ) SN ceLE ug[dor)
- 8LSE 108€ 9sgE - Sl ve Lk 69 LTI 08 VO M ‘OH Xd OH 4 $St ue[dor)
€20€ 178C €61€  6vPT  9THE al Tse 61F 99 €Cl LL VO WA ‘SN XA qcey uejdor)
0T8T VIS8T 0v9T 8867 1€8T 91 $TE  TSH 99 STl 08 VO YA ‘OH Xd OH 4 8St ug[dor)
TETE  6TEE  8LLE 088T  8€0€ 11 rse 6Ly 0L @l LL VO AN ‘SN “1O 10 6¥S uejdor)
TIvE  SIVE  S9EE  S9PE  SOPE LT $TE €9 99 9zl 4 VO AN ‘SN “1O 1O SH§ ue[dor)
©/sq (%)  (qsq) (%)  (u)  (sAep) (sAep)
JAE  JAT  LI0T 9T0T SIOT ISIOIN  WUSPA [0 JUSPH AIME JIMO[ SMIE)S PUAL PLIGAH pueig
EYTREIN 4 dIn)SIow 9,01 @  ISIAdBH  JIS9L jue[d 0} sAe 0} sAeq PLIqQAH

PPRIA

LT0T uop3uey “ramopuns 10

NDSU Langdon Research Extension Center | 2017 Annual Research Report | www.ag.ndsu.edu/langdonrec | 49



"2IMISIOW ¢,()] 03 paisnipe a1om Jy31om 1s9) pue p[AIA 1SdAIeY [10

Jouo0),

Sunuerd 1oye @QQM

ooyd pLIGAY wid) Suo-3[) ‘TeruowiLIodxg-dxq ‘9[qe[rear A[[RIOIOWWO)-V)) sels,
JURISISOY MIP[IA AumMo(q = YINC ‘unSssardxyg = X ProyIed)) = 1D “(oro[our]) [euonipel] = pei], ‘ungnN = SN 019]0 YSIH = OH :2d4 L,

(11974 vy Sy 9°¢ 'l 81 I'e €1 60 %01 dST
bIS  8TS  96¥ €y €1 Tt L€ 9'1 'l %S dST
66 TOI TOI L'ST bT 0¢ €€ 80 80 % AD
LLIE YIS $86T L1 67¢ €Sy L9 ¥4 08 UBSA| [BLLL
109C ¢SST  1¥8T €97 00LT €l 6€E 6t 19 STl 8L SO pei] 168 vasn
- - y8LE - - 81 €0 LLY 69 STl €8 v WINA ‘OH p6HTY|  1opunyL
- - 1967 - - 11 0SE  99% 9 €71 8L VO WINA ‘OH T6HSE 1opuny [,
- - 80€¢ - - €C 8°C¢ Sy 89 ¢cl I8 VO YN ‘SN PONITI Jeopunyfg,
- - I€1€ - - Il 8¢ (14 79 (44! LL VO INA ‘SN “TD CONCTI Jeopunyf,
- - 8IIE - - 91 00€  LOF T 9z1 18 v SN “ID TO€L4 passo1g
- - 1¥8¢C - - 14! (4 0'Sy SL 9Tl 4] VO SN Ld paesold
- - 658¢C - =" 91 9°0¢ 0’1y 89 Scl I8 VO SN “1D BIORVAG| poesold
- - Y44 - - Sl SR L9y 69 9Tl 8 VO g 1D 91005-4 poesold
- - 7S6¢C - - Sl g¢e 'Sy SL 144! 18 VO JINA ‘SN 9y C9¢-d possold
- - 88YC - - €C 0'I¢ €8¢ YL SCl I8 VO IINA ‘SN “TD 1O 1Td passold
- SThE  +9€€  L8YE - 0¢C L'€e '8 €9 SCl I8 VO SN “ID Y4314 passold
¥SLT €08C 0v6C S99C 9S9C Sl SRS (447 1L SCl 8 VO IINA ‘SN “TD 1O 1¢d passold
- - [45%3 - - 91 ¢'Ce €9 YL 8CI €8 VO IINA ‘SN XA CIN69 REEARG\
- IS1€  TI1€ T6l1¢ - el 8°6¢ 09 9 (44! LL VO INA ‘SN “TD 1O ¥O¢€9 REEARG\
LC6C CTL6T SO0ST 6&vE  LE€8T LT £6¢e 6ty YL LTI 8 VO JINA ‘OH Xd LH89 REEARE\
0EveE  €9LE  8TLE 66LE CI9LT Cl %% £9¢ L €1 LL VO JAA ‘SN “1D HANd 13peg Pa3STIN
©/Sq| (%) (gssq) (%) () (skep)  (sAep)
ILE  JAT  LT0T 9107 SIOT ISIOIN  JUSPAN IO JUSPH 2IMEN JIMO[] Sme)s PUAL PLIqAH pueig
ITRIIAY duIn)sIowt 9,01 @  ISAIBH 1S9 jueld 03} sAe(@ 0} sAe(q PLIQAH

PPRIA

(panunuod) .10z uopsue| “rdmopung [10

50 | NDSU Langdon Research Extension Center | 2017 Annual Research Report | www.ag.ndsu.edu/langdonrec



"QImIsIow 94| 03 parsnlpe a10m JYI1oM 1S9} pue P[AIA JSOATRH

‘Sunuerd 1oyye @QDO

NOYd pLIqAY WId) SuoT-3D Teruswniadxe-dxy ‘ojqe[reae A[[e1oIoWwo)-y ) SIS,

JURISISOT MAP[IU AUMO(], ‘UNSssaIdxy ‘Sn|d PlOYIER[D), PIOYIEA[D-TD,

Iy (444 60€ ¢'¢ 9°C SN L1 L1 %01 dST

145 SIS LLE €Y (&3 SN I'C I'c %S dS1

L6 06 8L €Tl SL 7’9 01 1 % AD

£867C 0€Ce 6CLT 0T 144 €9 SCl 6L UBIAl [BLL],

0S9T  €S9T  vPPT  198C  9¥9T | 08 LS 33 91 LT 9 €Tl LL 30 26 vasn

- - 0L8C - - 16 06 2] 6C IC ¥9 6Cl 4] VD dD LITT o):: |

- SI1E  09LT  LL¥E - €6 6 $8 8T w@ 99 621 8 VO 0 s1TT o

- €97 198T  999¢ - €6 6 8 1T €T 19 STl 9L VO s1zT o

- - 911¢ - - L6 6 €L €C 144 6S 9C1 6L dxg [ LLLESINISN poosnN

PI0E €00  €98T  €PIE  9€0€ | T6 08 s a LT 9 Tl SL VO ,ANA 2oypued paasnN

- - L96€ - - $6 L8 19 01 ST €9 121 8L dxg (S80LS dxg D717 ungue)
e/sq[ JIAO 0/--——----—- (%) (nq/sq)  (u)  (skep)  (sdep)

ILe  aK7  LT0T  910T STOT P9/8T  ¥9/0T +9/TT  CISION  IYSPA IYSPH dIMBIN  IIMO[]  snye)s PHAAH pueag
ddeadAy danjsiout o, 0] @) UJIIIS IIAO0 PIIS JSOAIRH  ISOL jue[{ 03 sAe( 0} sAe(q

PRIA

L10C uopsuer| ‘ramopuns ([10-uou) uoddjuo))

NDSU Langdon Research Extension Center | 2017 Annual Research Report | www.ag.ndsu.edu/langdonrec | 51



‘Sal1aldBeA Uamla( Palinddo0 syied} U_C\_OCO‘_MN Uusamila(q

S90UBJAYIP UedIUSIS J3Y10 3y JO ISO  "S3I1d1JBA Yl0g 40} pasealdul sajed Sulpaas se Ajjealsawnu uiseasdul piaiA paiedipul a8esane Jeal g ayl
"00seqe| pue Jaxog Sa11al4eA 3yl J0J ,1J/SPaSs g Pue G U0 G pue {7 $31ed SUIPS9S 9Y) U9IMIS( PIaIA Ul S9oUBIBYIP JUBIIHIUSIS OU SJ9M U3y "S31IBLIeA L10(
4o} pIaIA 3s9mo| ay3 pey 3ed Suipass 3soMo| 3yl "uoi8aJ Jno Joy 33ed Sulpass wnwiido syl sujwJialap d|ay 03 Sem [el3 SIY3 JO 9AI303[qo ydJeasad ay |
*9z1s paas 9y} uo Sulpuadap ‘a4oe 4ad s|aysnq -€ Jo a1ed Suipasas e Sulinbai usljo spaas o34e| AJaA aAeY sueag eqeq{ 3004 alenbs uad Spass {7 sI sueag
ege{ J0j 914 SUIpa3S PaPUIWWOIDI JUSLINI BY] "SUOIFPUOD 3SIOW J3pUN 353g M0oJS 1Byl swnda| |enuue ‘uoseas |00d ‘Sulunjew-3uo| e aJe sueaq eqe4

weo| sauleg eang :9dA] [10S
sayoul g :3uppeds moy
*aJnisiow %49t 03 paishlpe u1alold

‘Sjuswileal] UoaMlaq 2duUaJda)ip |eallsilels ON-SN

1e3YM whning :doJd) snoinald
6 AeA :91eq Sunueld
Sunue|d yaye m>mo-m<n:

[euoiiuaAuo) :a8ej|iL
6¢ Jaquwiaidas :21e(Q 1S9AIBH

€L S0 60 STy SN S'€ 9’1 SN 0T 0T 1 S0 %0T as1

8'8 90 17T 8'1S SN (4 SN SN T [ ST 90 %S AS1

L'S L0 T'€ LY 8'6 S'S T1T 90 9’1 91 S'C¢ T'C % N2

T'v0T 9'€9 T'€C S9v L'ST €19 0'€ett 0'8L 0'ts 0's S'v 06T uesaiy

SYIT 6'SCT 09 e T¢S 99T 1°SS S'TCT 0'8L €19 €9 S9 €8T 9-laxogd

8'80T 9'1CT €19 8t T1S S'qr 1SS 8¢t 0'8L €19 S’ 'Y 06T G-iaxog

8'90T A% 8¢9 €ve LES TLT ¥'€s 0'€tT €'8L €19 TS 8'¢ 06T ¥-laxogd

0'¢otT €80T 6'€9 6'tC oS 81T T'ts Syt €'8L 0'ts 8¢ 6°€ S'6T €-laxog

8'C6 €L6 1'€9 €' 86¢€ 191 €8y €ect 8°LL 8'CS 9 €q 8’81 9-03seqel

868 196 S'€9 L'T1C STy €91 7’8 Sect 0'8L 8¢S 6t €9 06T G-odseqe]

698 ¢'88 1'€9 6°0¢ 96¢€ 9'qT 1°09 8' T¢I 8'LL €'¢S €Y 8'¢ 0’61 y-0dseqe]

9'9L 18 €9 9'T¢ SOt L'ET S'Ly ovel 0'8L 8'CS 9'¢ S'C €67 €-odseqe]
(e/nq)  (e/ng)  (nq/q) (%) (8) (un) (u1) (,dva) (.dva) (.dva) (M) (4) (,dva)

PIBIA PIBIA ySiIsm  ui104d LAY pod 1T 1H 2Jni1e|N  Jamol|4  Jamoj|{  1samleHq Sulpaas 9duasiaw] (,M/spa2s)

"Ny 191 000T H ueld 01 puz 01  1sT 01 $)[e1s pueis 91ey 3uIpass

JAZ pod sheq sheq sheqg jue|d /Msuep

_ uopsueq 1102 - ueag mnmu__

|ell L 91ey Suipaas ueag eqeq LT0T
191Ud) UOoISuUdIX] Ya4easay uopsue] NSAN

52 | NDSU Langdon Research Extension Center | 2017 Annual Research Report | www.ag.ndsu.edu/langdonrec



‘|ennuazod p|alA 1s91ea43

9y1 aney saiep Sunue|d omy 15414 9Y3 sa1edipul 98esane Jeah omy ay) "saiep Sunue|d g aunr pue o€ Ae ay3 1e 0dseqe] 01 SP|3IA Jeljiwis pey Ing aiep Suipass Og pue
6 Aeln ay3 1e pjaiA Jaysiy e pey Jaxog °suolldesalul 91ep X AJBIIBA M3} Ul PR3NSaJ SIY1 Pue S}ieJ} djwouoJlSe 3sow Joj 21ep Sulpaas 01 Ajlie|iwis papuodsas sal3alien
yiog ‘siedy dlwouoa3e Auew Joj S911914BA OM] Y] UDIMIDQ PAJINII0 SAIUIIDHIQ "UOISaJ UNO 404 d1ep SuIpads wnwildo 93 SUIWID1DP 0 SeM |el] SIYl JO 9A11I3[qo
9yl splalA saysiy ureiqo o3 Alues pajue|d aq 03 Pa3U YdIYM SUOIHPUOD 3SI0W Japun 359q MoJS 1By} awnga| |enuue ‘uoseas 002 ‘Sulinlew-3uo| e aJe sueag eqe4

*109449 JUsWeaJ] JOAO padelane sueaw dlep Suipaas pue A}alIeA J0j palend|ed 949M S,dST]
pue 31ep pue 31eJ 3uIPaAS UDAMI]DQ UOIIDLIDIUI JUBIIJIUSIS OU SEM 343Y] S31BJIPUl X0 ST dY1 Ul (--) ¥V 10|d-H|dS :udisaq |eruawiiadx]
*9JN1SI0W %9T 03 PaISn[py :u19104d ‘|euolluaAUO) :33e||IL ‘1eaym whning :dou) snoindud ‘saydul 9 :3uipeds moy
'0C "0 - s21ep Suipass g aunf pue Qs Aen 104 "6 "1daS - sa1ep Sulpaas O pue 6 Ae|A 104 :91eQ IS9NIEH
*A1a1ueA yoes uiyym sueaw asedwod 0} asn, ‘Sunue|d yo)e m>mn_-a<n:

80 6'GC L 1 60 0T SN L0 %S ds1

6'99 £99 8'¢9 9'€C 1444 8T 8§ 9¢€1 9L 147 S'S ov 6'8 6 9aunf

09, 8'9L 'S9 8¢ 697 6T [4S] LTT LL 017 €S A% S0t o€ Aeiy

8'€6 7’107 6'€9 S'€C €6v 9T Ly 911 VL Ly (47 ov 19T 0z Aeiy

6'€6 T°0TT L'€9 €'€C L9V 9T 0S [44" 8L €5 T'v 6'¢ S'6T 6 AeN

S911314eA J9A0 paSesane sueaw dleq Sulpaas

70 44’ 8'C 70 €Y % €0 %S dS1

T'L8 6°36 8'€9 6'¢C LTS 8T SS Sct 9L St 'S LY SeT Joxog

v'eL 1°08 0’9 9'¢C ocy 9T TS SCT 9L 1% A% V'E o'vT odseqel

sojep Sulpaas Jan0 paSesane suesdw Ajanep

V'L 90 - - /LT - - - 0 - -- - %S ds1

'S [4] 60 (a4 8'L 89 (a4 L0 01 8'8 8'CC T'€ % 'N'D

0’88 90 8'€C 891 LT €9 SCT 9L St €Y % 8'El UeanN

9'LS S'99 9’19 9t [4:17 0c¢ 8§ 9€1 9L 147 8'S LY '8 6 dunf

0'LL L'SL €99 6'G¢C TS 0c¢ 9 LTT LL 6€ 'S 8 S0t o€ Aey

v'L0T €LTT v'v9 6'¢C 859 LT 117 911 VL 9t 9'v LY 091 0z Aey

¥'90T €'aqct 8'€9 Vvt L0S 9T TS [44) 8L [4] S'v 9'v 61 6 Aen

19x09g

98 0'89 0'v9 S'CC 901V 9T 89 9¢€1 SL [47 [4] €€ S'6 6 9aunf

6'TL 6'TL 1'39 9'€C :14% LT €9 LTT LL 147 T's ov S0t o€ Aeiy

08 9’58 v'€9 ee Y47 ST St 911 VL 15174 L€ €€ [4c) 0z Aeiy

7’18 6’76 L'€9 ee LTy LT 6V €t 8L vS 8'¢ [43 8'61 6 AeN

(e/nq)  (e/nq)  (nq/q)) (%) (8) (u1) (u) (ldva) (dva) (dva) (4) (M) (,dva) odseqe]

PISIA PISIA 1y3ispm uidlold 1M pod 1sT H 2Jnjel\  Jamold{  Jamol4  1sonJeH  3ulpass 9dousdiswl  91eq Sulpass

g\ 191 000T H lueld 0} pujy 01 1sT 0l S)|eis puels JSEIRIT
JAZ pod sheq sheq sheq lue|d

| uopsueq L10Z - ueag eqey|

131U3) uoIsuaIX3 Youeasay uopsuel NSAN

|elL 31eq Suipaas ueag eqed 102

NDSU Langdon Research Extension Center | 2017 Annual Research Report | www.ag.ndsu.edu/langdonrec | 53



"uoI1edI}ISse[d

dway |elasnpul 404 1w JHL %E°0 Yl ueyl sso| pa1sal sajdwes ||y "DHL 4o sisAjeue Alolesoqe| J0j Juas alam ‘speay Sullamo|} pue sanes|
papn|oul yaiym ‘sairalden |e 4o sajdwes Jue|d "Imy 000T pue 1ySiam 1531 ‘p|alA uled8 sauiwialap 01 passadod uayl pue palip aiam sajdwes ‘sio|d
9Y1 159AJeY 01 pash sem auiqwod 1o|d |lews y "21ep Sulpaas ay3 Jo ssajpiedal Jawwns A1ana polad awil awes ayl Inoge 1e S1nddo Sulldamol} pue
9A12Isuds Y18ua|-Aep st dway |elisnpu| ‘salep Suipaas [|e 10} €T Jaquialdas uo paJinddo 1saaley uleds °s1o|d )a3yd paleasiun ayl Uo pauiwialap
Ajuo asam 3ysiay 1ueld pue pjalA saqi4 “platA y|eas Adp auiwaa1ap 01 Suly3iom 031 Jolud PIAOWDI SIDM SIABD| pue palip-Jie a1am sajdwes

que|d 3yl "10|d yoes wou} INd MOJ 1004-QT JE3UI| BUO JO PA1SISUOD I1SaAJeY Jaql4 “Suljpaas e paonpoud 1eyl Spaas aAl| Jo JuadJad ayl 01 siajal
3S1d @49Yym 3S7d Shuiw QQT 01 |enba sem Aljerio| "Ajaaizoadsal ‘sajep Suipaas ¢T aunf pue T aunr ‘0z Ae| 3yl 40} TE pue ‘gz ‘g 1sn8ny aiam
sa1ep 1santey pialA yjels Aup uaqy syl  "wddTg paiedipul synsaJ 159} |10S snoJoydsoyd ‘e/sq| 09T 01 [enbs sem 1ipaid N ueagAos pue pajdde
‘1591|105 91 WoJy uadosiu |10s |e10| ‘sueagAos sem doud snoiaald Syl “)I9yd paleaJiun syl pue (pass Jo *sq| 00T/z0 |4 T) 3|ozeuodd|+|Axe|e1a|n|
‘(pa9s J0 'sq| 00T/zO |4 €) |AXe|e1S|Al 949M SJUSWIIEI] PIIS “JUSWILII] Pads pue AlaLien Jo Juswaduedle |el101oe) e 949Mm sio|dgns

pue 21ep 3ulpaas sem 10|d JuswieaJy ulew ay| "suoliedljdas Janoy yum udisap 1o|d-11jds 320|q 919|dwod paziwopued e sem ugisap |eIuswWIRdxX
9y ‘smou padeds yaul ¢T 4n0y4 JO PAISISUOI pue SPIM 1334 7 X SUO| 399} T SeM 3zIS 10|d "Ydul jjey-auo sem yidap Suijue|d Ayjersow uipass

J0J Moj||e 01 pappe 1uad4ad GZ [euolIppe UB YUM (IMY) 1YySIam [auJay 000T pue uolieuiw.ss Joj paisnipe sem pue ,14/spaas aAl| aund gT sem a1el
Suipass ay] g1 aunr pue T aunf ‘0z AelAl 249m Apnis ay3 404 s93ep Suipass °T 9|geL ul paisi| a4e Apnis Siy3 Joj pazi|iin sallaliea dwsay |eisnpul
SPOYISIN pUE S|ela1eA

*S31eJ1 djwouoJ8e Jaylo pue p|alA
3|e1s Aup J3q1) pue ulesd ‘usawysijqelsa puels dway |eld1SNpUl UO S1034) JUdWI1E3I] Pads pue Alalien ‘91ep Suipaas a1en|eAa 01 sem Apnis siyi jo
9AI1103[g0 3yl "WSN 3yl ul dway [elisnpul o} 3|qejieAe Aj1uaJind SJUdWIIBaI) Pa3s apIdIun) pajage| Ou aJe 31ay] ‘|eapl UeYl SS3| 9Je SUOIHUPUOD

1UBWYSI|ge1Sa puels uaym 1ueniodwi a1ow awodaq Aayl pue ‘sdoud ul 3574 Suinosdwil 404 92130e4d UOWIWIOI ‘DAI109443 1S0J B dJe SJUdWI1edJ] Paas
9pId18ung ‘suol}puod Suimold poos 01 93eJaAe J3pun Pa3IadXd pue UOWWOD S| 3STd 419318348 40 %G8 S19ym sdoJdd dlwouoJlde Jaylo 3sow pue
uJod pue ‘ueagAos ‘1eaym Joj ueyl ‘4amo| Ajjelnueisgns ualyo pue ‘4amoj si dway |elaasnpul 4o (357d) aduadiawa Sulpass anl| aind “palediisanul
9q 01 paau ‘sa1ep Suipaas se yans ‘sad130ead uoionpoud uowwod ‘e1oxeq YMoN ul uoionpouad dway jo Suipueisiapun 42119q e uie8 o]

‘GTOT Ul suonenjead A1aliea dway jeldisnpul uilonpuod ue8aq Ja1ua) UoISUaIX] Ydaueasay uopSue] NSAN YL "eloyeq YMON Ul pasied uaaq sey
dway |elisnpul 3duls sieaA g/ JOA0 U3 Sey | ‘||ig wJe £T0Z @Y Ul palels se uoileanpa Jaysdiy jo suoiiniiasul Aq 4o weasoud 10)1d a4nynd8y
J0 Juswedaq e103eq YMON ay3 ysnouays eioyeq YoN ul umoud aq Ajuo ued (Ssa| 10 9%E°0 4O [9A3] DHL 7 pAIIDS sigouup)) dway |elisnpul

"AN ‘084e4 ‘sa0Ud13G Jue|d ‘AlISIaAIUN 21B1S B10Y R YLON ‘aN ‘UopSueT ‘491ud) uoisualx3 yaieasay uopsue] Alsiaaiun alels eyoyeq Yo
[4 T

" ededey) 1e)UBA pue ‘ AJUSH "3 92UBJMET ‘ UOSUBNEH A\ SIABI] ‘ UOSUYOr "] uolng ‘ uosuey "y ueAug
T T T [4 T

J31Ud) UOISUIX3 Yd4easay uopsSue] NSAN
LT0Z-10%eq YMON Ul 3duew.io}idd dwaH |el3snpuj Uo aduanjju] Juswieal] paas pue ‘Ajaiiep ‘@3eq Suipaas

54 | NDSU Langdon Research Extension Center | 2017 Annual Research Report | www.ag.ndsu.edu/langdonrec



‘(g pue ¢ s9|qe]) sp|aiA uaysiy Ajpuediyiudis Suiaey

‘salojaq ‘A1auien J3)ie1 9yl yum alep 3uipass ¢T aunf ay3 03 paledwod sajep Suipaas T aunf pue Oz AejA ayi 1e 491eaud Ajpuediyiusis sem plalA
3|e1s Aup J3qid “( 9|gel) pI2IA ulea3 uo 10949 OU SeM 3J3Y3] ‘SjudWleal) Pads Ag paldajse Ajpuediiudis aiam Alljeriow pue ‘357d ‘Alisusp puels
ysnoyyy ‘(s o|qel) siuswieall pass pue saiep Suipass ssosde padesane uaym p[alA uiesd [earnuapl Aluesu pasnpoud salojag pue lueied (ST0C
“|e 12 uJaydeIIIA PUB TOT ‘|E 32 NINISOY) "STOTZ PUE ¥TOZ Ul BPRUR) ‘eqOlIUB|A Ul PRIONPUOD S|BLY Ul Je[iwis sem sa1ep Suipaas o3 asuodsal
PIRIA ‘(€ 3]qel) T aunf pue oz Ae|A 4o saiep Suipass Jo p|aIA adesane ay) 01 pasedwod a1ep Suipaas ¢T aunf ayl 1e JSMO| %8T sem p|alA uledo
PISIA YE1S 194! pue uleso

"SJUSWIEJ3 }I3Yd 3Y3 pue 3joxeuodd| + |AXe|e1a|Al 3yl Yi0q O3 Jejiwis Sem juswiealy |Axe|e1a|n syl ajiym 3aayd

9y3 03 paJedwod jJuawiealy pass ajozeuod| + |Axe|e1aA 3yl J0} Jamo| sem Ajljersow Sulpass ‘(7 3|gel) 3o3yd 3yl 03 pasedw 0l Juswieal} pass
3|ozeuoad| + |Axe|e1s|A ay1 4o} J21ea.8 %0T 3S1d pue Jaydiy ,14/swueld T sem Alisuap pueis *(9T0¢ “|e 38 uosuyor) Ajaailoadsal ‘%9¢ 01 gg pue
%6 01 € wouy padued 1yl 3S7d PadnpaJd 9TOZ ‘0z unf uo Suijue|d Ja3je SUOIHPUOD |I0S paleJnies pue ‘G aunf uo Suijueld Ja3e uiIsnJd 10S STOT
ul (NMVYAN) ¢z Aela 01 T Aejal wou) saydul £8°0 Ajuo sem [jejuled auaym 3uipass 0z Ae|A 9Y3 03 pasedwod T aunf pue T aunf jo sajep 3ulpass
J04 AJISusp puels paanpad 3ey3 SUOIIPUOI [10S 3I9M 0} PAINQGIIIU0D SABY ABW SUN( JO SY39M 0M] 151} 9Y3 Sulinp SaYdUI GG 4O |[Bjuley "9T0C pue
STOZ Ul D3y uopdue ays 1e salpnis dway |eldisnpul snolaald ueyy J91ea43 (40w 40) sawil 334y} 03 om) Aj@lewixosdde s| pue uiod pue sueagAos
‘Jeaym se yons sdoud |BUOIFUSAUOD 03 3|qesedwod S| anjeA sIY] "/ TOZ Ul S31ep Suipaas ssoJdde %8/ padelane 32uadiaws pass aAl| aind (€
9|qel) soiep 3ulpaas 493e] OM] ay3 1t Jay3ly sem Ayjeow 3ulpass "d1ep 3ulIpaas ¢T pue T aunf ay3 01 patedwod alep 3uipass 07 Ael 9y3 404
1918348 sem 3S7d pue ALSUIp puels ‘1uswWieal] pass pue 93ep Sulpaas 40 Aljelow pue ‘I57d ‘AlISUSpP puels J0j PaJINII0 SAJIUBIBHIP JuUedIHUSIS
jusawysi|qelsi pueis

" d|gel ul pajuasaid ale SUOIIORIAIUI JI9Y) PUB SJUSWILDI} SNOLIBA BY} JO} UOIIBIIBA JO S924NOS Y|
uoISsSNdsIq pue s3nsay

‘uolyonpoJd uieid o3 pauns

9JOW 3Je pue J3ql} SS3| dABY 0} pud} S31331MBA J21I0YS doJd 3y3 JO 9sn pud SujulwJalap Ul uoljelapisuod yuepodwi ue st y3iay jueld
"jue|d swes 3y} Uo SI9MO|} 3|ewWa4 pue Sjew dlesedas SABY S31391JBA SNOIDBOUOIA|

‘sjue|d ajewsa} pue ajew 3jeJedas aney Sal1alJeA SNOIIB0I]

“J3||e1 Ajjedauag aJe pue uonoanpoJd Jaqly pue uieds yjoq Joj pasn aq 03 paig aJe sanaliea asodind |eng

A AAA

(s4amoun dwaH |elasnpu| puepied) OHId
(jeuonieussiul sansuso dwsHy) |DHL

leng SNOID30UOIN OHId epeue) $340J3Q
ulelo snoldaoiqg [9H epeue) iueiey|
asoding adA] sAuedwo) Anuno) AMouep

‘el LT10¢ :Oﬁmcm._ 93 J0j saijsiialoeseyd pue saialiea QEOF_ |enisnpuj T 9ajqelL

NDSU Langdon Research Extension Center | 2017 Annual Research Report | www.ag.ndsu.edu/langdonrec | 55



(0T°0) AST;

€69 €0 60¢ 9 9 T (S0°0) as1
sy LOY 79sT Y4 L 6'TT zT/uns
G6SS LTV Ge6T Y4 L 6'TT T aunr
¥0ES 6TV G/8T 91 8 G'ET oz Aey
e/q nq/q| e/q| % % M/siue|d

pia1A yjexs Aip uaqi4 y31om 159 pId!A uteso Ayjerion 3s1d Avisuap puers a1eq Sulpaas

*£T0Z Ul ‘aN ‘uop3ueq ie
sajep Sunueld Joy pjaiA yjeas Aip Jaqiy pue pjaiA uress ysiom 1593 ‘Ajjeriow ‘9ouagiawa pass aal| aind ‘Aysuap pueys dway jelasnpuj “g ajqel

JUBDIJIUSIS 30U = SU {0T'05d 3€ JuediuSIS=1 !G0'05d 1B JUBdJIUSIS=,

S'€ T'eT 0'ST €€ 917 ¥'8S L91 L91 % ND
-- - su su su su su su SXAXA

-- - su su su su su su SXA

-- - su su su su su su sxd

- -- su su su * % * (S) 11 poas

% su su % % su su su AXd

% * su % % su su su (A) Aouep

su 4 * su * * * * (a) :1eq
W319H piRIAyeis Aip uaqiy | pRtAutess | W) 000T | IYS1omisal Anjeron 351d | Ausuap pueis NOS

*£T0Z Ul ‘N ‘uopSue1 e paienjend syie3 dway |elsnpul 104 sisal-4 Juednyiusis pue (AOS) UOIIBLIBA JO S324N0S *Z d|qel

‘(umoys jou eiep)

Aj9A1103dsau ‘sayoul G9 pue gg Sem |ueley pue saJ0|aq 40} salep Sulpaas 334Y) ay3 ssosde padesane 3oy jueld (g pue p a|qel) a1ep Suipass
21 aunr ay3 o1 pasedwod y3iam 1531 Jaydiy Ajpuediyiudis e pey salep Suipasas T aunf pue oz Aejn ayl ajiym sauolaqg ueyl ysiam 1sa1 4aydiy e
pey lueiey ‘(umoys jou eiep) saiep Suipaas Suowe SuluN220 MY OOOT Ul SIIUDIBHIP OU Y1IM S340]3Q 03 paJedwod Iy 000T 49Mo| Ajpuedijiudis
pey lueiey AyaieA ay| "pajiodad aue Alalien pue a1ep Suipass JO $193449 UlBW 3yl AjUO pue ||ewsS 49M SIUDIBYIP 9yl (Z 3|qel) uoioesalul
91ep 3ulpaas X Ayalien e ul Suiynsad salep 3uipads 3uowe paliea pue ‘Qy3iay jueld pue WMy 000T ‘YSI9M 1531 40} P24JNII0 SIDUIRP Alaliep

Y319 jue|d pue ‘1 M) 000T WSIBM 1s9L

56 | NDSU Langdon Research Extension Center | 2017 Annual Research Report | www.ag.ndsu.edu/langdonrec



‘Ayijenb pass pue ‘yidap Buipass ‘@1ep Suijue|d 3uipiedas yuswadeuew

JaMoJ3 |ngaJed salinbai pue sdoud djwouolde umols Ajuowwod ueyy dwsay |elaisnpul oy 191eald usyo st Alljeldow pass anlT <«

“SUOI}IPUOD [10S 39M pUB SUIISNJD [10S 0} DAIHSUDS 348 JUBWYSI|RISD PUB)S pue Ajjeow ‘357d dway [elasnpu| <

S EETk)

pa3eaJun ayi yum pasedwod ‘Ajijerdow paonpad pue ‘3s1d pue Alsuap pueis panosdwi 3jozeuodd| + |AXe|BIDA YHM JUSWILI} PR3S  «

‘pI91A uleJaS 1934)e 10U PIP JUSWIEDI] PIIS USAIMOY (P|3IA ulesS paonpad ul paynsas aiep Sulpasas Ale| Yyl <«
‘pIatA yjeas Aup Jaquy pue utesd pue ‘Ajijeriow ‘3574 ‘Alsuap puels psousnjjul alep Sulpass  «

suoisnjpuo)

129 su €0 80 (S0°0) as1
TL2L 66LT 60V 06T $a.0|3@
120€ €8/1 k4% ¥'ST luele)
e/q e/q ng/q| 3

pI1atA yjeas Aip 1aqi4 pPI3IA utesn ySiom 159 WY 000T JSETIEY

"L10T Ul AN ‘uop3ueT 1e p|alA yjeis Aip Jaqyy pue uless pue ysiam 1591 UM 000T UO 193449 Aalien dway |elasnpu) *g a|qel

su L L T (S0°0) as1
T0ST LT €L 81T 234D
€8T LT €8 €€T 9|ozeuodd| + |Axe|ela |\
€ELT €¢ LL €T [Axe|e1s|n
e/q| % % M/swueld
pI9IA uleso AjjerioN 351d Ayisuap puels juawijeal] paas

'L10C
ul dN ‘uopSueT 1e sjuawileal) paas 334yl 40} p|3IA uleas pue Aljeriow ‘93uasiawa paas aAl| aind ‘Ayisuap puels dway |elasnpu| p 3jqeL

NDSU Langdon Research Extension Center | 2017 Annual Research Report | www.ag.ndsu.edu/langdonrec | 57



‘paas 3uipinoad Joy epeue) ‘suamoun dway |elisnpu| puepjded

pue epeue) “au| [euoljeuJIU| SI1IBUY dwaH pue poddns uipuny o) (DNdY) UOISSIWWOY) UoIlezl|ilN SINPoJd |edn}ndlidy eloyeq YLoN pue
9911wwod sdou) uidiawg pue MaN (FHYFS) uoieanpl pue yoieasay |esn}nddy Jo pJeog aiels ejoyed YON 9y 0 papualxa si uonepasddy
mu:wEwmtw_go:xu<

"69T-T9T d "Hoday |enuuy ST0T
uollepuno uoiediIsIanlqg dod) puepled uj ‘el a1ep Suipasas dway [elisnpul BqOMUBIA STOZ * INISOY [ pUB OYUaYdAUBIA 'Y “S ‘UIaydeIoA

"0ST-T¥T d "Hoday |enuuy #T0T
uollepuUNO UOIIBIIHISIDAIQ dOJ) puepled uj ‘|ell 91ep Suipaas dway [elisnpul BqOUUBIA $TOZ "ONUSYIAUIDIAl 'Y PUB UJISYIBIIIA 'S [ “YINISOY

/NPa°3EpOUNSPU UMBPU MMM//:SAIY "}J0MISN Jaylean [edn3ndudy ejoyeq YHoN ‘NMVAN

[WYT/T¢0tTI9ded/Wersoidgam/WegT g /205105/W0 Xaju0 0055 //:5d11y
*J91U3) UOIIUSAUOD 7Y ‘XIU0Yd 6-9 AON "VSSS ‘VSSD VSV Bull@an 910 2044
uj "e103eq Y1JoN ul suoilenjeas dway |elisnpu| 9T0g "U0SJa1ad '['d pue esedey) A ‘AJUsH ] ‘uosuesieH °1 ‘114ag “L'IN ‘UosueH *)'g “7'g ‘uosuyor

S9JU9.19j}9Y

58 | NDSU Langdon Research Extension Center | 2017 Annual Research Report | www.ag.ndsu.edu/langdonrec



*19||e3 Ajjesauagd aJe sanalieA asodind jeng

‘uoinpold ules3 o3 payns

9JOW BJE puk J3ql} SSO| dARY 0} PuUd} S3113IJBA J93J0YS d04d 3Y3 JO 9Sh pusd SujulwI319P Ul UOIIeISPISU0D Jueodwi ue siysiay jueld
"Jue|d awes 9yl Uo SI9MO[} d|ewd} pue djew a1esedas aAeY S31131JBA SNOIIBOUO|A

‘sjue|d ajewsa} pue 9jew a1esedas aney SallaldeA snoldaolq

‘uondnpoJd Jaqly pue uledd yoq Joj pasn aq 01 paiq aJe salalien asodind [eng

A

A A A A

(s4omoug dwaH |enasnpu| puepjied) OHId
(Jeuoneutaju| sonauan dwaH) |9H4

uleJo snoidxaoiqg Xeweua| epeue) 65-X
leng SNOID30UO|N OHId epeue) Asor
leng SNOID30UO|N OHId epeue) saJ0|3q
leng SNOID30UO|N OHId epeue) epue)

uleJo snoldxaoiqg I9H epeue) 0]021d
uleJo snoldxaoiqg I9H epeue) iueiey
uleJo snoixaoiqg I9H epeue) Ipuetn
ulels snoidxaolqg I9H epeue) ¢-X40
[end snoldaoIg I9H epeue) T-X4D
uleln snoldaoIg I9H epeue) T-S4D
asoding adA] +Auedwo) Anyuno) Mouep

‘|el} £T0¢ uopSueq 2y} 104 sonisiIdIRIRYD pue sal3aleA dway [elisnpul T 3jqelL

"SUOI}IPUOD [10S palelnies 03} ulede 1so| pue pajue|dal ‘Y1up dpPIdIGIaY 03 dNP 3SO| SEM |BlJ} 9TOTZ YL "Sa1Id1eA

Youai4 pue ueipeue) 4o} p|alA Jaql4 pue ujesd papinoid pue ‘sieah g/ JAO Ul BIO¥EQ YHON Ul Suoizen|eAd dway |elisnpul 3s41y 9yl 249M S|ely
GTOZ dYL "9TOZ PUB GTOZ Ul Pa3dnpuod Ajsnoinaid auam sjelil Ayaiuep “syeJi djwouolSe pJodaJ pue ‘@duapioul 3sad ajou ‘pIalA yjeis Alp pue uless
aujwJ3ap “yusawdolanap pue ymous jueld pJodaJ pue JOHUOW ‘S324NO0S SNOBA WOJ) (T 3|geL) SD1321IBA UDAIIS 03 Sem ApNis SIYl JO dA1303[qo ay |
*J91U3) UOISUIIXT YdJeasay uopSue] NSAN Y3} 38 PRIONPUOI SBM (SS3| 0 %E°0 4O [9A3] DHL ‘1 bAIIDS SIgpuup)) e} AlalieA dway |elaisnpul uy

"aN ‘08.Je4 ‘s23Ua10G 1ue|d ‘AlISIaAIUN B1e]S BloYed YLION ‘AN ‘uopSueT ‘421ua) uoisualx3 yaieasay uopsue Alisianiun a1els eroyeq YuoN
4 T

.Hmhmam;u 1B USA pue \H\ch_._ "] 9ouUaJimeT \Hcomcmv_m_._ ‘M SIAeJ ] \Nco‘m:coﬂ ] uoung \Hcomcm_._ "y ueAig

131Ud) UOoISUaIX3] Ydaeasay uopsue] NSAN
LT02 - e10%eq YION Ul dduew.opidd Ayarep dwaH jeuisnpuj

NDSU Langdon Research Extension Center | 2017 Annual Research Report | www.ag.ndsu.edu/langdonrec | 59



‘|[9A9] @auapidul mo| Alan e e

SeM Ing |elJ} 9Y3 Ul PAAISSHO SBM JOMOJJUNS pue ueaq AJp ‘ejoued ul uowwod (POl SHYM) 30y WSS BIUII0JIB[IS "B/q| E9ET 01 Z€9 WoJ) paduel
GTOZ ul sansleA dway |elsnpul ueipeue) o) pialA uledo “e/q| ¢G0Z 01 S89T Wouy padued pue 1ud||9IXa aJam sallaliea dway eriasnpul Jo SpIaIA
"s913914eA JySIam 1593 35ay31y 2yl aJam |puel pue ‘lueiey| ‘0j0dld ‘6G-X d]IYyMm sa1131JeA Jaylo 03 pasedwod Iy 000T 42ySiy Ajpuediyiudis pey Asor
pue ‘saiojaq ‘epue) ‘Asor pue ‘saiojag ‘epue) ‘T-SYD salialien ayl papnjoul pue ysiay jue|d 15918343 ay3 pey os|e yaiym saialen asodund jenp
9y31 404 1sa1e3.3 sem p|alA yjeis Aip Jaqi4 ,34/swueid ZT jo uonendod jue|d 195.1e1 3Y3 01 3SO[D SEM YdIyMm ‘,14/sue|d 6°ZT 01 §'6 WoJy paduel pue
S91191JeA Suowe JU3J3YIP 10U d1am pueis Jueld [eul) Ing Ayjerdow Sulpass 1saysiy ayi pey (%G€) 0]0d1d pue (%Ty) T-X4D S21IdleA 'Suoi}puod
98eJane/poo3d Japun %GT 01 0T wouy sadues Ajuowwod ueagAos pue ‘u1od ‘1eaym se yons sdoud |euoilpedl 4oy Ajljeriow Sul|pass/pass ‘%I

03} 07 woJj padued 3eyy Ajjersow Sul|paas o) Sa1391IBA SUOWIE SOUIDHIP JURIIHUSIS 949M 243Y] "%T9 01 € WoJj padues 357d 249YyMm ‘9T0Z pue
STOT Ul “D3Y uopS8ueT ay3 1e salpnis dway |elisnpul Jnoj snoinaud syl uey) J93ea4s (240w J0) sawiy 334y} 03 oMy Ajarewixosdde atam £T0g Ul
san|eA 22ua8JaW Paas oAl aind *(Z 9|qel) paisal sallalien ayy Suowe (3S7d) 0ua8iawa paas aAl| a4nd Ul SEIUBIBYIP JUBIJIUSIS OU 4dM DY ]
uoISSNSIQ pue s}jnsay

‘uoneayisse|d dwsay [elasnpul 4oy Hwi JHL %E 0 941 ueyl ssa| paisal sajdwes

[IV "DHL Jo sisAjeue Alolesoqge| 10} 1USS S19M ‘Speay SullOMO|) pue SDABD| PapN|dUl YdIYM ‘Salldlien ||e Jo sajdwes Jueld “Imy Q00T pue 1ysiam 1s91
‘pIa1A suiwIa18p 01 passad04d usyl paLp aiam ssjdwes s1o|d syl 1saAiey 01 Pasn Sem auiquwiod 1o|d |[ews ¥ "€T Jaquialdas uo pPaJinddo 1saAley
uted pialA yjels Aip sulwua1ap 01 SulySiam 03 J01ud PIAOWDI SI9M SIABI| pue palip-iie a49m sajdwes jue|d ay| "10|d Yyoes wou) 1Nd MOJ 100}

0T Jeaul| dUO JO Pa1SISUOD I1saAJeY J3qI4 "8 1Sn3ny sem 3alep 1saAley plalA yjels Aip Jaqly oyl sueagAos sem doud snolAaUd “suolledl|dal Jnoy yim
320|q 913|dwod paziwopued e sem USISap |eIUBWIIRAXD Iy ‘SMOJ padeds Yyoul ZT 4noy JO Pa1SISUOD pue SpIm 1934 7 X 8U0| 1994 T Sem 3zIs 10|d
"youl jjey-auo sem yidap 3uijue|d ‘Alljeriow 3uljpa3s Joj MO||e 0} pappe Jua243d Gz |euollippe ue yum (Imy) 3ysiam |aulay 000T pue uoneujwiad
Joj paisnipe sem pue ,14/spaas aAl| aund ¢T sem a1ed Sulpaas ayl Jaie| sAep xis 01 aalj Suidiaws syueld yum T aunf sem a1ep Suipaas

SPOYIS|A pue S|eldleN

NDSU Langdon Research Extension Center | 2017 Annual Research Report | www.ag.ndsu.edu/langdonrec

60



‘Joddns Suipuny 4o} (DNdY) UOISSIWIWOD UOIIEZI|13N SIPNPOIJ |edn} o8y eloyeq YyuoN pue sdos) Suidiaw]

pue maN (34vgsS) uoileanp3 pue yoieasay |eanyndu8y 4o pieog a1eis eioyed YoN 3yl pue pasas ayl Suipiaoid pue Apnis ayl ui 1sa431ul

JI9Y1 Jo} ‘epeue) ‘xewedla] ‘epeue) ‘siamol dwaH [elIsnpu| puepled ‘epeue) “ou| [euoileudalu| s2119uan dwaH 01 papualxa S uonenauddy
SETTEY O ETTN 11N b vi

‘papaau aJe sadioesd uorpnpoud doud Jaylo snid sanatien soadns Ajlauapl 01 sa1pnls [eUOIPPY <«
"Juswanosdwi Jo} YyoJeasad Jaypng sauinbas pue pooisiapun |[9m jou pue uoipdnpold dway ul anssi Jueriodwi ue s| Ajljeow pass <«
‘e10%EeQ YHON Jo uoi3as uop3ueq ayl 01 3|qeins aq 03 Jeadde palsal sanlaldeA dway |elisnpul 3yl <«

suoisnjouo)

LTOC pue ST0C
90U33J3Wa P3as AAI| 3iNnd ;

66T 90 S0 GETT €C SN v'ET SN %0T AST
oz 80 90 L9€T 8'¢C SN SN SN %S QST
L8 €1 v'T L6 N4 9'qT 80V ¥'ST % N'D
L06T 7 8'LT 98.t1 L 91T LT €L uean
- 220t vy 18T [adoiy vL 91T 8¢ 4 65-X
- 196T LT €61 409 S8 00T 8¢ €9 Asor
- 6S6T €Y S'61 €989 L8 9¢Ct 4 8L saJojad
€91 5002 1Y 1°0¢ 6159 98 v’z A 8L epue)
- 9891 47 8'qT 16C€ L9 ¥'0T GE 99 0]021d
- 08T 4% 09T €€LE 89 4 Y4 L luesey)
- 62LT 6'TV 19T T0€€ L9 (45 144 9L lpueto
69ST 66T L0V WAS 0T9% 89 8T 0t 08 x40
80LT 7501 80V 9'LT 0LvY €L 96 8% 65 T-X4D
LLYT 168T €1y 6LT v165 08 6CT 0t 08 T-S¥D
(e/al) (e/ai) (nq/q) (3) (e/ar) (sayoun) (4) (%) (%)
L\ ALY PI2IA wysem LAV PI3IA W318H pueis  Aujenony 13S1d KAauep
ZPI2IA uleID ulesg 1591 000T Nieis eld weld 8uypass
Mg
Jaqiy

‘sanauen dway |el3snpul uejpeue) Jo syies} diwouosSe snolien pue pialA Jaqiy pue uled °z djqeL

NDSU Langdon Research Extension Center | 2017 Annual Research Report | www.ag.ndsu.edu/langdonrec | 61



Increased Spread of Clubroot to New Fields in Cavalier County

Project Title: Survey and Creating Awareness on Identification and Management Plan of
Clubroot on Canola in Northeastern North Dakota

Survey done by: Venkat Chapara, Lesley Lubenow and Naeem Kalwar

A two-year survey program has been conducted in seven counties of northeastern North Dakota to
determine the spread of clubroot on canola.

Survey Procedure: Clubroot scouting was done by visually inspecting canola crop roots.

The disease survey was conducted in seven northeastern counties in North Dakota. Counties included
were Pembina, Walsh, Nelson, Ramsey, Towner, Rolette and Cavalier. County selection was done on
hypothesis of clubroot propagules movement in all directions through equipment, soil or water to
neighboring counties of Cavalier. In each county, one field in every 2,500 acres was selected and
scouted. GPS coordinates were gathered to identify the positive fields with intent to keep monitoring
for future research. In all, a minimum of 5-10 fields per county were targeted for scouting. The
survey was done in two phases.

1* phase:

In the growing season, stems were sampled from distinct patches of diseased or prematurely
senescing plants in the field. Patches visible from the edge of the field were checked by digging out
plants and observing the roots for symptoms of clubroot.

2" phase:

After swathing:

The methodology of scouting at swathing was based on the methodology followed in Canada by the
Alberta Agricultural and Rural Development (AARD) for clubroot disease survey. AARD indicated
that the incidence of clubroot is more in the field entrances. The survey was done from the field main
entrances. From the main entrance in the field, the survey group walked along in a “W” pattern by
stopping at 10 spots and uprooting 10 consecutive stems from the ground at each spot. Excess soil
was shaken off. Roots were visually examined for presence of galls. At sample sites where infection
was observed or suspected, root specimens with galls, along with soil, were double bagged and
labeled with the field location. Infected roots and soil samples from possible fields with clubroot
were submitted to Dr. Luis Del Rio’s laboratory for molecular confirmation and pH determination,
respectively. Each sampling point was separated by 100 meters. In all, roots of 100 stems were
evaluated for the presence of clubroot and incidence was noted. Disease severity was done by using a
rating scale.

Clubroot Rating Scale: In fields where clubroot is found, roots within the 1 m? area at each
sampling location were dug from the soil and rated on a four-point scale, where: 0 =no galls, 1 =a
few small galls, 2 = moderate galling and 3 = severe galling.
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Figure 1: Fields surveyed in 2016 for prevalence of clubroot over 8 counties.
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In 2016, 119 fields in eight counties were surveyed by our research group (Figure 1). One positive
clubroot field has been identified in Cavalier County. The level of clubroot incidence in the positive
clubroot field was 99% with maximum severity of root galling (Rating Scale range 3). One field in
Ward County (Figure 1) was found with severity rating of 2. The molecular analysis (Polymerase
Chain Reaction) report from Dr. Luis Del Rio indicated negative to clubroot. The clubroot like
symptoms on canola root can be attributed to root hybridization in canola, which is often confused
with clubroot symptoms.

Figure 2: Fields surveyed in 2017 for prevalence of clubroot over 8 counties.
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In 2017, 115 canola fields were surveyed and seven fields have been identified as potentially infected
with clubroot. Samples were sent for molecular diagnosis to Dr. Luis Del Rio’s laboratory in Fargo.
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Determination of Soil pH: Soil samples from clubroot positive fields and from the clubroot
suspected fields were collected as per the procedure described by the Manitoba Agriculture, Food
and Rural Development (MAFRD), Canada. The soil samples were submitted to the NDSU soil-
testing laboratory in Fargo and the soil pH is presented in Table 1.

Table 1: Latest pH of soil samples collected in each county from canola fields during the 2017
clubroot survey.

GPS Coordinates

Depth of soil Clubroot
sample PH N W County Response
0-6 6.46 48.54.612  98.04.805 Cavalier Negative
0-6 6.96 48.47.405 98.12.758 Cavalier Negative
0-6 7.12 48.52.560 97.17.661 Pembina Negative
0-6 6.45 48.57.790 97.36.738 Pembina Negative
0-6 7.18 48.26.733  98.20.928 Ramsey Negative
0-6 7.06 48.42.256  99.48.990 Rolette Negative
0-6 6.85 48.53.596  99.39.401 Rolette Negative
0-6 6.97 48.48.909  99.18.456 Towner Negative
0-6 7.26 48.50.908  99.09.096 Towner Negative
0-6 7.19 48.28.808 97.43.905 Walsh Negative
0-6 8.13 48.34.342 98.12.243 Walsh Negative

* All the positive clubroot samples have soil pH ranging from 4.5 to 5.7.
Clubroot on Canola Awareness Meetings:

Clubroot on canola awareness meetings were conducted across the area; five in Cavalier, two in
Pembina, two in Walsh, and one in Towner County during the growing season. The survey report
were sent at the end of the season to growers and other commodity groups. Ramsey and Nelson
counties were covered in the Lake Region Roundup meeting on January 4, 2017. One meeting in
Rolette County was conducted the last week of March. The same number of meetings will be
conducted in 2018-2019.

Outcome: Meetings on creating awareness of clubroot on canola and its management in various
counties showed measurable improvement in growers understanding the disease clubroot on canola.
Several growers came forward to cooperate in clubroot management research. Phone calls in the
growing season and requests for personal visits to the grower’s fields with clubroot concerns
increased. Knowledge of crop rotation, planting resistant varieties and sanitation implementation
were the major topics and will be considered for future canola production in the northeastern North
Dakota region.

Acknowledgements:

Funding provided by the North Central Canola Research Program and the Northern Canola Grower’s
Association in 2016.

Agriculture extension agents who helped in the survey and in conducting clubroot awareness
meetings in respective counties.
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Evaluation of Various Chemicals, Cruciferous Hosts and Canola Cultivars to Manage
Clubroot on Canola in Field Conditions

Venkat Chapara

Objective 1: Evaluating the effects of adding fungicides and pH- altering soil amendments
to soil of clubroot on canola incidence and severity in field conditions.

Nine treatments consisting of fungicides and various compounds (Table 1) that can alter pH or other
characteristics of the soil were amended to soil and were compared with non-treated checks to evaluate
their efficacy against clubroot pathogens under field conditions.

Treatments of wood ash, pellet lime, beetlime and gypsum were applied seven days before planting into
the soil at a depth of three to four inches and thoroughly mixed in soil with a rototiller.

Whereas, the rest of the treatements were applied just before planting into the soil at a depth of three to
four inches thoroughly mixed in the soil with a rototiller.

Table 1: List of products that were amended in soil to manage clubroot on canola

PRODUCT TRADE DOSAGE

NAME
CYAZOFAMID Ranman 7.5 /ha
FLUAZINAM Allegro 2000 g/ha
PCNB Terrachlor 237 ml/plant as a drench
WOOD ASH Fly Ash 7.5 t/ha
CALCIUM Pellet 7.5 t/ha
CARBONATE Lime
BEET LIME Versa 15 t/ha

Lime
GYPSUM Gypsum 7.5 t/ha
NANO-PARTICLE | Zn 500mg

Zn

NON-IONIC Aqua-Gro 10g/m Incorporated into rows just before planting
SURFACTANT 2000
NON-TREATED Check

Variety: DKL 30-42 RR

Plot Size: 3 ft. x 5ft.

Planted on: 6/5/2017 (Hand planted after thorough tillage with a rototiller.)

Field Design: Randomized Complete Block Design (RCBD) with four replications.
Clubroot Evaluated on: 7/31/2017
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Rating scale used: Clubroot rating scale: 0 = no galling; 1 = a few small galls (small galls on less than
1/3 of roots), 2 = moderate galling (small to medium-sized galls on 1/3 to 2/3 of roots), 3 = severe galling
(medium to large-sized galls on more than 2/3 of roots) (S.E. Strelkov).

Figure 1: Efficacy of fungicides and soil ameliorating products against clubroot incidence in field

conditions.
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Figure 2: Efficacy of fungicides and soil ameliorating products against clubroot severity in field
conditions.

Efficacy of soil amended chemicals-Mean Clubroot Severity
(0-3)

[eNoNoNe] [
ONDOOORLN

7%

>

% Il

- Il
.

%
I
——

|
Q X \& 3 >
& & S X N N S &Y o 3
K & ] S o & @*Q Q’b\ {\,bo @
& N QD 1% 7 S 3 &
(7\ Q& %’b‘\ ,\(f') éo
\(.J\\) /\OQ
o &
X

66 | NDSU Langdon Research Extension Center | 2017 Annual Research Report | www.ag.ndsu.edu/langdonrec



Figure 3: Soil pH before and after application of soil amendments to manage clubroot on canola.
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Results: Significant differences in clubroot incidence and severity were observed in wood ash treatment
followed by beet lime and calcium carbonate than the other treatments used. However, results of wood
ash are debatable as the emergence was very poor in all four replications. In general emergence and
growth of many crop plants cease at 8.5 pH. This could be one of the reasons for low emergence in wood
ash treated plots. Beet lime (Versa lime) and calcium carbonate (Pellet lime) results are considerable.
These results are worth testing for a few more seasons in field conditions. The pH changes from acidity to
alkalinity of the soil in the treated plots after application of beet lime and versa lime can result in low
clubroot disease incidence and severity.

Objective 2: Evaluating the symptoms caused by clubroot pathogen on various hosts of
brassica family in field conditions.

Cruciferous host plants: Ten host plants from cruciferous family were planted
Plot Size: 3 ft. x 5ft.

Planted on: 6/5/2017 (Hand planted after thorough tillage with a rototiller.)

Field Design: Randomized Complete Block Design (RCBD) with four replications.
Clubroot Evaluated on: 7/31/2017
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Figure 4: Mean clubroot incidence (%) on various cruciferous hosts.
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Figure 5: Mean clubroot severity (%) on various cruciferous hosts.
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Results: Out of the ten cruciferous hosts planted, seeds of shepherd’s purse did not germinate. The
remaining nine host plants showed positive response to clubroot infection. The cruciferous host turnip had
significantly less incidence of clubroot. More seasons of evaluations in field conditions are needed.

Objective 3: Evaluation of commercial canola cultivars against clubroot pathogen in field
conditions.

Plot Size: 3 ft. x 5ft.

Nine commonly cultivated canola varieties have been planted along with an experimental line of canola
(Table 2).

Table 2: Commonly cultivated canola varieties in Cavalier County.

Clubroot
S.No Cultivar Response  Source
1 DKL 30-42 Susceptible CHS
2 InVigor L252 Susceptible Grower
3 InVigor L233P Susceptible Grower
4 Integra 7150rr Susceptible Wilbur-Ellis
5 Integra 7257rr Susceptible Wilbur-Ellis
6 45CS40 CR Pioneer
7 45H33 CR Pioneer
8 ImnVigor L241C CR Bayer
9 Bayer Exptl. CR Bayer
10 Nexera 1022RR CIR Simplot
Note:

CR: Clubroot resistant
CIR: Clubroot intermediately resistant

Planted on: 6/5/2017 (Hand planted after thorough tillage with a rototiller.)
Field Design: Randomized Complete Block Design (RCBD) with four replications.
Clubroot Evaluated on: 7/31/2017
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Figure 6: Mean clubroot incidence (%) on various commercially available cultivars of canola.
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Figure 7: Mean clubroot severity (%) on various commercially available cultivars of canola.
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Note: Bayer Experimental variety is now available as InVigor© L255P in North Dakota.

Results: Canola cultivars 45H33 and an experimental line of canola (InVigor© L255P ) showed zero
percent in clubroot incidence and severity followed by low incidence (1%) and severity (0.75%) in canola
cultivars “45CS40” and “InvigorL241C” and were significantly different from the other varieties tested.

Additional commercial cultivars to this list will be very helpful to the growers.
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Fungicide Evaluation to Manage White Mold in Canola
Amanda Arens and Venkat Chapara

The research trial was conducted at the Langdon Research Extension Center and was planted on
May 19" 2017 with the canola variety “DKL 30-42 (Roundup Ready)” in a randomized
complete block design and replicated four times. Canola production recommendations for
northeast North Dakota from the North Dakota State University Extension Service were
followed. The plot size was 5 ft. x 16 ft. long with a canola border between each plot. The trial
was irrigated with an overhead sprinkler system set for 1 hour every day beginning one week
before the start of bloom to 4 weeks after bloom to help increase disease infection levels.
Fungicides were applied at 20% bloom using a CO»-pressurized backpack style sprayer with a
three nozzle boom (XR-8002) at 20 GPA and were repeated 8 days after first spray. The amount
of white mold infection obtained in the research plots was natural. Fifty plants per plot were
rated on a scale of 0-5 (where 1=superficial lesions or small branch infected; 2=large branch(es)
dead; 3=main stem at least 50% girdled; 4=main stem girdled but plant produced good seed;
5=main stem girdled, much reduced yield). The levels of incidence and severity were recorded
for each plant prior to swathing (August 18). A white mold disease severity index was calculated
with weighted scale of incidence and severity ratings.

Table 1: Efficacy of commercially available fungicides in managing white mold and their
influence on yield and test weight.

Test
Treatments Dosage White Mold  Yield Weight
(Fl 0z/A) DSI* (Ibs/A)  (Ibs/bu)
Aproach + NIS 9 0.03 3794 52
Endura + NIS 6 1.33 4086 52
Proline + NIS 43 0.28 4200 52
Quash + NIS 3 0.19 3968 52
Topsin 231(g/A) 0.23 4372 52
CHECK Check 1.46 3769 52
Mean 0.59 4031 52
CV (%) 59 14 0.76
LSD 0.62 1014 0.7
p-Value 0.0006 NS NS

NIS: Non-Ionic Surfactant 0.25% V/V
DSI*: White Mold Disease Severity Index

NS: Non-Significant
The results indicate there were significant differences obtained among the fungicides tested and

the non-treated check. More white mold DSI was observed in Endura and the non-treated check
while Aproach was low. There were no significant differences among the treatments when yield
and test weights were compared.

Acknowledgements: Bryan Hanson, Travis Hakanson and Lawrence Henry for their technical
support.
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Management of Blackleg in Canola with Fungicides
Amanda Arens and Venkat Chapara

The research trial was conducted at the Langdon Research Extension Center and was planted on
May 19, 2017 with the canola variety “DKL 30-42 (Roundup Ready)” in a randomized complete
block design with four replications. Canola production recommendations for northeast North
Dakota from the North Dakota State University Extension Service were followed.

The plot size was 5 ft. x 16 ft. long with a canola border between each plot. Two applications of
fungicides were applied at the 2-4 leaf stage and 14 days after the first application using a CO»-
pressurized backpack style sprayer with a three nozzle boom (XR-8002) at 10 GPA. The level of
blackleg was of natural infection. The severity of blackleg infection was evaluated on 100 plants
averaged over four replicates after swathing on August 25. Individual plants were uprooted, cut
through the basal part of the stem and scored on the percent of diseased tissue visible in the
cross-section. The ratings were zero when no diseased tissue was visible in the cross-section, and
100 if the diseased tissue occupied 100 percent of the cross-section with significant constriction
of affected tissues, drying of tissue and brittle or the plant was completely dead.

The results indicate there were no significant differences obtained among the variables tested
when compared with that of the non-treated check except in yields. Yields of Proline treated
plots are significantly different from the other treatments in the trial.

Table 1: Efficacy of commercially available fungicides in managing black leg and their
influence on yield and test weight.

Test
Treatment Dosage Application Black Leg Yield Weight
Incidence Mean
(Floz/A) Timing (%) Severity* (Ibs/A) (Ib/bu)
Non-treated Check Check 36 0.48 2646 52
Headline 6 2-4 leaf+14DAA 29 0.25 2385 52
Priaxor 6 2-4 leaf+14DAA 21 0.34 2479 52
Proline 4 2-4 leaf+14DAA 20 0.28 3121 52
Mean 27 0.34 2657 52
CV (%) 63 41 11 0.3
LSD 26 0.21 438 0.25
p-Value NS NS 0.01 NS

*Black Leg Mean Severity: was calculated by multiplying the category value (0-5)*actual
severity (0.2,0.4,0.6,0.8,1.0), and summing, then dividing by the infected plant count.

NIS: Non-Ionic Surfactant was added at 0.25% V/V in all the fungicide treatments.

Acknowledgements: Bryan Hanson, Travis Hakanson and Lawrence Henry for their technical
support.
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DETERMINING THE ECONOMIC RESPONSE OF SODIC SOILS TO
REMEDIATION BY GYPSUM, ELEMENTAL SULFUR AND VERSALIME IN
NORTHEAST NORTH DAKOTA ON TILED FIELDS

By

Naeem Kalwar (Extension Area Specialist/Soil Health)

INTRODUCTION:

Saline and sodic soils have been reported in North Dakota since the 1960s. NDSU Extension Bulletin No. 2 reported more than
1 million acres are affected by high salt levels, whereas, more than 2 million acres are said to have excessive levels of sodium
(Salt Affected Problem Soils in North Dakota, Their Properties and Management by Gordon A. Johnsgard, reprinted in 1974).
This is a result of high salt and sodium levels in the soil parent material and the underlying sodium-rich shale present in the
bedrock below the soil sediments. Rising groundwater levels and resulting capillary rise of soil water leads to the accumulation
of excessive soluble salts (salinity) and sodium (sodicity).

Saline soils will have excessive levels of soluble salts in the soil solution which are a combination of positively and negatively
charged ions (for example, table salt; Na*Cl'). High levels of ions (positive and negative) from soluble salts restrict normal water
uptake by plant roots, even when soils are visibly wet, resulting in drought-stressed plants (“osmotic effect”).

Saline soils having higher levels of calcium (Ca%*) based salts will have good structure. That happens as calcium (Ca**) ions
encourage aggregation of soil particles called flocculation (clumping together), resulting in well-defined pores facilitating free
water movement through the soil profile.

In contrast to saline soils, sodic soils are highly saturated with sodium ions (Na*) at the soil cation exchange sites. High Na*
levels compared to Ca%*in combination with low salt levels can promote “soil dispersion,” which is the opposite of flocculation.
Soil dispersion causes the breakdown of soil aggregates, resulting in poor soil structure (low “tilth” qualities). Due to the poor
soil structure, sodic soils have dense soil layers, resulting in very slow permeability of water through the soil profile. Due to
poor soil structure, when wet, sodic soils will be gummy and may seem like they have “no bottom” to them, and when dry,
they can be very hard.

OBJECTIVES:

Remediation of soil sodicity requires application of amendments that supply Ca* followed by salinity remediation practices of
improving soil drainage and lowering the groundwater level. Ca?* displaces Na* from the cation exchange sites and Na* moves
into soil solution where it converts into a salt (Na;SO4) and leaches out with rainfall or irrigation.

An effective way to lower groundwater levels is to install a field tile drainage system. Since tiles are generally three to four feet
below the surface, the efficiency of a tile drainage system depends upon the permeability of soil layers above the tiles. This
requires analyzing soils for salts and Na*. In case of high Na* levels, not adding Ca?* can render tiling ineffective. That could be
achieved by sampling the areas in question and getting the samples analyzed by a soil laboratory. For detailed information on
sampling for salts and Na*, please refer to the NDSU Publication: SF-1809; “Soil Testing Unproductive Areas”. Another NDSU
publication that provides detailed information regarding the suitability of soils for tiling is: SF-1617; “Evaluation of Soils for
Suitability for Tile Drainage Performance”.

Challenges for landowners considering tiling could be:

1. If the Na* levels are high in the soils they would like to tile?
2. In case of high levels of Na*, what should they do first, tile or apply the amendments?
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In July 2014, the Langdon Research Extension Center (LREC) tiled a field that had excessive levels of Na* and moderately high
levels of soluble salts. This consisted of 12 research plots with three replications. In order to replicate field conditions, the
project site was tiled in July 2014 prior to starting sodicity remediation by applying soil amendments that are suitable and easily
available to northeast North Dakota growers. Soil amendments were applied one-year after tiling in July and August of 2015.

The following objectives were set in order to achieve research goals.

» Can tiling be successful on sodic or saline-sodic soils prior to starting sodicity remediation?
» Comparing the relationship between varying water table levels and resulting soil salt and Na* levels.
» Analyzing water samples from the lift station, upstream and downstream for human and livestock health.

TRIAL LOCATION AND SITE DESCRIPTION:

This trial site is located at the NDSU Langdon Research Extension Center, Langdon, North Dakota. As per web soil survey, soil
series are Cavour-Cresbard and Hamerly-Cresbard loams.

TRIAL DESIGN AND PLOT SIZE:

Trial design is a randomized complete block. Each plot is 325 X 80 feet.

METHODOLOGY:

Soil Chemical Analysis

Four feet deep soil samples in 12” increments from each plot were collected in September 2014, directly after tiling. Using the
same protocol, site was sampled again in June 2016 (two-year after tiling and one-year after applying the amendments) and in
June 2017 (three years after tiling and two years after applying the amendments). Each sampling activity included 48 soil
samples (12 plots x 4 depths = 48 samples). All samples were analyzed for Salts (Electrical Conductivity or EC) and sodium
(Sodium Adsorption Ratio or SAR), pH, calcium carbonate equivalent (CCE), bicarbonate (HCOs’), chlorides (CI), sulfates (S04*
), saturation percentage, calcium (Ca?*), magnesium (Mg?*), sodium (Na*), potassium (K*) and nitrate-nitrogen (NOs-N°) for 0-4
feet depths. Soil phosphorus (P) and organic matter percent (O.M. %) were analyzed at the 0-2 feet depths. In addition, cation
exchange capacity (CEC) was measured for the first foot.

Weekly Groundwater Level Measurements
Groundwater levels were measured on a weekly basis in 2015, 2016 and 2017 from May-October through the seven-foot deep
observation wells installed in each plot in 2015.

Water Sample Analysis

Water samples were collected from the lift station, upstream and downstream in fall-2015 and May, July and September of
2016 and in May and August of 2017. The samples were analyzed by the ND Department of Health for Group 2 complete
mineral chemistry, Group 7 trace metals and Group 30 nutrients.

Treatments and Replications

Soil amendment rates were calculated to bring the SAR (SAR-final) numbers to an acceptable level of 3 in the first foot. This
was done by deducting three from the actual SAR numbers (SAR-initial). SAR-final values were converted into Exchangeable
Sodium Percentage (ESP) by using the formula given in “Diagnosis and Improvement of Saline and Alkali Soils” (USDA Salinity
Laboratory Staff, Agriculture Handbook No. 60, 1954, Page-26). Gypsum rates were then calculated by using a standard formula
given in the same handbook (page-49). For each ton of 100% pure gypsum, 0.19 ton of 100% pure elemental sulfur was applied
(Reclaiming Saline, Sodic, and Saline-Sodic Soils. University of California, ANR Publication 8519, August 2015). Considering the
very low solubility of VersaLime, for each ton of 100% pure gypsum, three tons of VersaLime were applied. Differences in
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amendment purities were compensated by using the formula given in “Reclaiming Sodic and Saline/Sodic Soils” (Drought Tips
Number 92-33, University of California Cooperative Extension, 1993).

The following treatments were applied in three replications.
i Control.
ii. Full rate of 99.5% pure gypsum to lower soil SAR-final levels to 3.
iii. Full rate of VersaLime to lower the soil SAR-final levels to 3.
iv. Full rate of 90% pure elemental sulfur (S°) to lower the soil SAR-final levels to 3.

Details of amendment rates for each treatment and replication are in Table 1 below.

Table 1. Details of Amendment Rates for each Treatment.

Treatments and 99.5% Gypsum 90% Elemental Sulfur Versalime
Replications tons/plot tons/plot tons/plot
R1T1 0 0 0
R1T2 4.47 0 0
R1T3 0 0 8.74

R1T4 0 2.10 0
R2T1 0 0 0
R2T2 7.25 0 0
R2T3 0 0 30.45
R2T4 0 0.61 0
R3T1 0 0 0
R3T2 10.67 0 0
R3T3 0 0 22.93
R3T4 0 2.16 0
Total 22.40 4.87 62.14

Note: Gypsum and elemental sulfur were applied on June 29", whereas, VersaLime was applied on July 23, 2015. After
spreading, all of the amendments were rototilled into the soil. Control plots were also rototilled for uniformity purposes.
Control structures for all of the treatments were fully opened right after the incorporation of the amendments in order to
simulate free drainage and achieve maximum leaching conditions.

RESULTS AND DISCUSSION:

This is a preliminary report as the data is still being analyzed. The findings below are based on the statistical analysis of the
2016 and 2017 soil salt, Na* and pH levels versus 2014 results by using SAS package 9.4 at 95% confidence interval. In addition,
soil analysis results used for statistical analysis were averages of the zero to four feet depths of each plot (treatment).

At the Time of Tiling (2014):

At the time of tiling, all plots had moderately high salt levels with control plots having the lowest levels (EC mean = 7.39 dS/m)
and gypsum plots having the highest levels (EC mean = 9.58 dS/m). The soil Na* levels in all of the plots were high to very high
with control having the lowest levels (SAR mean = 12.58) and gypsum plots having the highest levels (SAR mean = 18.36). Soil
pH of all plots were close to neutral. Details are in Table 2.
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Table 2. The Treatment means of the Soil Salt, Na* and pH Levels at the Time of Tiling (2014).

Soil Property

2014 Treatment Means

Control Gypsum Versalime E-Sulfur
EC (dS/m) 7.39 9.58 9.19 8.91
SAR 12.58 18.36 16.33 16.58
pH 7.05 7.04 7.14 6.94

Two-years After Tiling and One-year After the Application of Soil Amendments (2016):
Statistically, there were no significant differences in the soil EC (salts), SAR (Na*) and pH levels (Table 3) compared to the levels
at the time of tiling.

Table 3. 2016 Statistical Data of the Soil Salt, Na* and pH Levels.

Soil Properties Mean CV.% LSD F-value P>F
EC (dS/m) 3.75 18.70 1.32 3.82 0.0576
SAR 16.45 27.65 8.57 3.04 0.0924
pH 7.90 0.88 0.13 0.48 0.7074

Based on the differences in treatment means, compared to 2014, soil salt levels decreased in 2016 in all plots irrespective of
the treatment effects under improved drainage due to tiling. The largest decrease was observed in control plots, followed by
gypsum, Versalime and E-sulfur. This is logical as initially gypsum, Versalime and E-sulfur reactions lead to higher salt levels.
In addition, despite having the highest EC levels at the time of tiling, gypsum plots recorded the highest decrease in EC after
the control plots. Soil Na* levels, however, increased in gypsum and E-sulfur plots by 17% and 10% respectively. In 2016, soil
pH levels increased in all plots compared to 2014. The reason for higher soil pH levels in 2016 could be due to the higher soil
moisture levels at the time of sampling in June 2016 when North Dakota Agriculture Weather Network (NDAWN) Langdon
Station recorded a monthly total of 3.97” of rainfall. At the time of 2014 sampling in September, Langdon recorded a monthly
total of 0.68” of rainfall. Detailed comparisons of treatment means are in Table 4.

Table 4. Comparison of 2016 and 2014 Treatment Means.

Comparison of 2016 and 2014 Treatment Means
Treatment Year EC (dS/m) SAR pH
2016 2.59 10.72 7.87
Control 2014 7.39 12.58 7.05
Difference -4.80 -1.86 0.81
2016 3.98 21.51 7.91
Gypsum 2014 9.584 18.36 7.04
Difference -5.59 3.15 0.86
2016 4.03 15.32 7.89
VersaLime 2014 9.19 16.33 7.14
Difference -5.16 -1.01 0.75
2016 4.39 18.27 7.94
E-Sulfur 2014 8.91 16.58 6.94
Difference -4.51 1.68 0.99
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Three-years After Tiling and Two-years After the Application of Soil Amendments (2017):

In 2017, soil SAR levels (Na*) were significantly lower in control plots versus gypsum and Versalime plots. This may be a result
of control plots having the lowest EC and SAR levels at the time of tiling (2014). No significant differences were found in soil EC
(salts) and pH. Details are in Table 5.

Table 5. 2017 Statistical Data of the Soil Salt, Na* and pH Levels.

Soil Properties Mean CV.% LSD F-value P>F
EC (dS/m) 6.59 21.82 2.71 2.07 0.1829
SAR 15.15 15.14 4.32 5.88 0.0202
pH 7.92 1.62 0.24 0.49 0.6995

The comparisons of 2017 and 2014 treatment means showed a steady decrease in soil salt levels in 2017 as well. Like 2016,
gypsum plots recorded highest decrease in EC after control plots. This could be due to the higher solubility and fast reacting
nature of gypsum versus Versalime and E-sulfur. Soil Na* levels decreased in control, gypsum and e-sulfur plots, whereas, an
increase (SAR mean = 1.14) was observed in the VersalLime plots. Soil pH levels also increased in 2017 compared to 2014 in all
plots. That may again be due to the higher soil moisture levels in June of 2017 when soil samples were taken as Langdon
recorded 2.94” of rainfall during the month (Table 6).

Table 6. Comparison of 2017 and 2014 Treatment Means.

Comparison of 2017 and 2014 Treatment Means

Treatment Year EC (dS/m) SAR pH
2017 4.81 10.77 7.90

Control 2014 7.39 12.58 7.05
Difference -2.58 -1.81 0.84

2017 7.01 17.64 7.95
Gypsum 2014 9.58 18.36 7.04
Difference -2.56 -0.72 0.90

2017 7.37 17.48 7.99
VersaLime 2014 9.19 16.33 7.14
Difference -1.82 1.14 0.85

2017 7.17 14.71 7.87

E-Sulfur 2014 8.91 16.58 6.94
Difference -1.73 -1.86 0.93

Changes in Soil Salt and Sodium Levels in 2017 versus 2016:

Based on the differences in the treatment means, in 2017, soil salt levels increased in all plots versus 2016. This could be an
effect of drier weather in 2017, which resulted in the accumulation of soluble salts in the first four feet depth instead of
downward movement. In 2017, Langdon recorded 10.11” of rainfall with a Potential Evapotranspiration (PET) of 34.89” from
May 1 to October 31. For the same period in 2016, Langdon recorded 23.11" of rainfall with a Potential Evapotranspiration of
31.47”. Soil Na* levels increased in VersalLime plots in 2016, whereas, in 2017 increase was observed in VersalLime and control
plots. Details are in Table 7.
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Table 7. Comparison of 2017 and 2016 Treatment Means.

Comparison of 2014 and 2017 Treatment Means

Treatment Year EC (dS/m) SAR pH
2017 4.81 10.77 7.90

Control 2016 2.59 10.72 7.87
Difference 2.21 0.05 0.02

2017 7.01 17.64 7.95

Gypsum 2016 3.98 21.51 7.91
Difference 3.02 -3.87 0.03

2017 7.37 17.48 7.99

VersalLime 2016 4.03 15.32 7.89
Difference 3.33 2.16 0.09

2017 7.17 14.71 7.87
E-Sulfur 2016 4.39 18.27 7.94
Difference 2.77 -3.55 -0.06

Relationship between Groundwater Levels and the Varying Salt and Sodium Levels

The fluctuations in seasonal rainfall and resulting groundwater levels did affect soil salt levels. Largest decrease in EC levels
were recorded in 2016 with shallower groundwater levels and higher seasonal rainfall (23.11"). In 2017, soil EC levels went up
versus 2016, under lower groundwater levels and lower seasonal rainfall (10.11”). Overall, average individual groundwater
levelsin 2017 were 1.07 to 1.98 feet lower than 2016 (Table 8) with a rainfall shortfall of 13.0”. No effect of groundwater levels
were recorded on SAR levels in 2015, 2016 and 2017 as gypsum plots had the highest means and control had the lowest means
in all three years. The changes in soil pH were found to be consistent with soil moisture availability. Considering the four feet
sampling depth, higher rainfall combined with shallower groundwater levels will result in higher soil moisture levels and high
soil pH.

Table 8. Comparison of 2016 and 2017 Groundwater Level Treatment Means

Treatment 2015 Means 2016 Means 2017 Means
Control 4.44 3.78 4.98
Gypsum 4.53 3.49 5.20

Versalime 4.96 4.09 5.75
E-Sulfur 3.99 3.55 5.11

Water Quality Draining from the Research Project Site for Human and Livestock Health
All minerals and nutrients affecting human and livestock health, were found to be within the acceptable limits in the samples
coming out the Langdon REC Groundwater Management Research Project site.

CONCLUSION:

Based on four year’s data, soil salt levels consistently decreased in 2016 and 2017 compared to the levels at the time of tiling.
However, sodium levels did increase in 45.83% of the individual soil samples in 2016 as well as in 2017. Increased sodium levels
mean higher amendment costs and longer wait to achieve maximum productivity. Landowners considering tiling, should
consider the following recommendations before installing an expensive tile system. That will save them money and ensure
correct use of technology:

e Potential fields “should be analyzed for salts and sodium”.
e |[f sodicity is established, “application of soil amendments should be considered before tiling”.
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Langdon REC Foundation Seed Stocks Program

The Langdon REC supports a Foundation Seed Stocks Program to help increase and
distribute the newest NDSU varieties of HRSW, Durum, Barley, Soybeans and Flax. We
also periodically increase seed for the University of Minnesota and South Dakota Ag
Experiment Station. Each year approximately 350 acres are planted for the FSS program.
The harvested acreage is available for sale to producers and seedsmen in the region. The
varieties of crops that are available for the 2018 growing season are listed below:

HRSW - Glenn, Faller, Prosper, Elgin-ND, Linkert, Bolles, ND VitPro
Barley — Lacey

Flax — Omega

Soybeans - ND Henson, ND17009GT

Growers who have grown seed for certification in one of the last four years who request
seed prior to December 1 will be guaranteed an allocation. Any seed inventories available
after December 1 will be sold on a first come, first serve basis. Seed availability and prices
may be obtained by calling the Langdon Research Extension Center at 701-256-2582.

Visit our website at www.ag.ndsu.edu/langdonrec/

DISCLAIMER. The information given herein is for educational purposes only. Any
reference to commercial products or trade names is made with the understanding that no
discrimination is intended and no endorsement is implied by the NDSU Langdon Research
Extension Center faculty and staff.

This publication will be made available in alternative formats for people with disabilities
upon request. North Dakota State University is an equal opportunity institution.
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NDSU Langdon Research Extension Center

9280 107th Ave. N.E., Langdon, ND 58249
(701) 256-2582 « fax (701) 256-2580

Website: www.ag.ndsu.edu/langdonrec
Email: NDSU.Langdon.REC@ndsu.edu
Facebook: www.facebook.com/langdonrec
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