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The 2016 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 2016. 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.

2016 Weather Summary

The 2016 growing season (May-September) was the wettest on record and 2016 will break the yearly precipitation
record set in 1954. The record was already broken by the end of September. Precipitation from April-August was
26.66 inches with areas in Northeast North Dakota exceeding that precipitation amount. Fall recharge at Langdon
for September through October 2015 was 7.31 inches or 4.04 inches above normal. Precipitation from November
2015 through March 2016 was 4.03 inches or 0.39 inches above normal. Snowfall for 2015-2016 was 29.3 inches,
3.8 inches below normal. Winter temperatures were 8.2° F above normal. Soil moisture was near normal coming
into spring allowing for a general planting around late April across the region. Rainfall ranged from 102-176
percent of normal, with an average 145 percent across the region from April-September. Accumulated growing
degree days were 151 and 200 above normal for corn and small grains, respectively, across the region. Dry and
drought predictions were common during the winter and seed zone moisture was getting very short until the first
substantial rains started falling on May 22. With all the moisture, diseases were more of a problem in all crops.
Crop yields were generally good except in areas that were affected with excessive saturated soil conditions.
Harvest was difficult due to the wet conditions with many low areas having delayed harvest or they were
abandoned. Stuck combines were probably at record levels also. Spring planting may present additional challenges
with wet soils in the spring of 2017.
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2016 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 2 Aug. 15 6
Carinata soybean 610,000 pls 2500 1b May 17 Sept. 14 6
Canola - LL, CL, SU soybean 610,000 pls 2500 1b May 17 Aug. 30 6
Canola - RR soybean 610,000 pls 2500 Ib May 16 Aug. 30 6
Corn soybean 28,000 thinned 150 bu May 4 Oct. 24 30
Durum soybean 1.50 million pls 60 bu May 2 Aug. 24 6
Dry Bean wheat 70,000-90,000 pls 2000 1b May 19 DNH* 30
Faba Bean wheat 192,000 pls 4000 Ibs May 3 Sept. 20 6
Field Pea soybean 300,000 pls 60 bu May 3 Aug. 12 6
Flax soybean 2.8 million pls 40 bu May 9 Sept. 2 6
HRSW soybean 1.50 million pls 60 bu May 2 Aug. 23 6
HRWW canola 1.25 million pls 100 bu  Sept. 10,2015 Aug. 10 6
Industrial Hemp hrsw 522,000 pls 1100 bu May 24 DNH* 12
Mustard soybean 610,000 pls 2500 1b May 17 Aug. 31 6
Oats soybean 1.0 million pls 120 bu April 29 Aug. 18 6
Rye canola 1.0 million pls 70bu  Sept. 14,2015 Aug. 10 6
Soybean - Conventional wheat 200,000 pls 60 bu May 19 Oct. 13 6
Soybean - LL wheat 200,000 pls 60 bu May 19 Oct. 13 6
Soybean - RR wheat 200,000 pls 60 bu May 19 Oct. 3 6
Soybean Xtend wheat 200,000 pls 60 bu May 19 Oct. 3 6
Sunflower - Confection wheat 17,000 thinned 2500 1b May 18 Oct. 20 30
Sunflower - Oil wheat 20,000 thinned 2500 Ib May 18 Oct. 20 30
Soil Type - Svea-Barnes loam

*DNH — Did not harvest — Trial was lost due to waterlogged soil conditions.

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

Jeff and Ryan Miller - 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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2016 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 4 Aug. 22 6
Soybean wheat 200,000 pls 60 bu May 25 Sept. 29 6
Dry Bean wheat 70,000-90,000 pls 2000 1b May 25 Sept. 29 30
Park River (Walsh)

HRSW cover crop 1.50 million pls 65 bu April 28 Aug. 22 6
Barley cover crop 1.25 million pls 100 bu April 28 Aug. 8 6
Soybean wheat 200,000 pls 60 bu June 2 Oct. 11 6

Pekin (Nelson)

HRSW soybean 1.50 million pls 60 bu April 28 Aug. 16 6
Soybean wheat 200,000 pls 60 bu May 22 Sept. 30 6

Cando (Towner)

HRSW soybean 1.50 million pls 60 bu April 26 Aug. 17 6
Barley soybean 1.25 million pls 100 bu April 26 Aug. 8 6
Durum soybean 1.50 million pls 60 bu April 26 Aug. 17 6
Location Soil Type

Cavalier Borup silty clay

Park River Glyndon silt loam, soybean — Fairdale silt loam

Pekin Svea loam

Cando Great Benad — Overly silty loam

pls = pure live seeds
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Record of Climatological Observation

Langdon, ND
Precipitation Dep. from Temperature Dep. from
Normal 2016 Normal Normal 2016 Normal
April 1.24 1.99 +0.75 [April 38.1 359 2.2
May 2.29 2.62 +0.33 |May 51.5 56.5 +5.0
June 3.26 5.17 +1.91 [June 60.8 62.6 +1.8
July 2.91 8.24 +5.33  |July 66.2 66.3 +0.1
August 2.60 3.31 +0.71  [August 64.5 66.0 +1.5
September 2.06 5.33 +3.27  [September 54.5 56.7 +2.2
Total 14.36 26.66 +12.3  Total 55.9 57.3 +1.4

*115 year average

Monthly Growing Degree Days and Normals-Langdon

Wheat Growing Degree Days Corn Growing Degree Days Sunflower Growing Degree Days
2016 Normal Deviation 2016 Normal  Deviation 2016 Normal Deviation
April 238 274 -36 - - - - - -
May 739 613 +126 308 219 +89 444 314 +130
June 891 875 +16 393 356 +37 560 519 +41
July 1033 1018 +15 507 499 +8 690 685 +5
August 980 962 +18 470 457 +13 647 642 +5
September 730 671 +59 281 255 +26 413 358 +55
Total 4611 4413 +198 1959 1786 +173 2754 2518 +236
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
2016 14-May  14-May 6-Oct 8-Oct 145 147
Cavalier
Normal 16-May  5-May 24-Sep 5-Oct 131 153
2016 14-May  14-May 8-Oct 20-Oct 147 159
Park River
Normal 8-May  30-Apr 30-Sep 10-Oct 145 163
2016 14-May  14-May 8-Oct 12-Oct 147 151
Pekin
Normal 18-May  3-May 22-Sep 30-Sep 127 150
2016 15-May  13-Apr 6-Oct 8-Oct 144 178

Normals are from the NWS. The 2016 frost dates are from the nearest reporting NDAWN station.
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HRSW Summary, Langdon 2012-2016

Days to Head Height (in) Lodging (0-9)

Variety [12 13 14 15 16 3yr[ 12 13 14 15 16 3yr| 15 16 2yr
Barlow 61 52 53 61 55 56,37 33 37 36 35 36,21 39 3.0
Elgin-ND 61 54 53 61 57 5738 36 39 38 39 39|16 26 2.1
Faller 63 55 54 62 57 58,37 35 35 36 38 36|16 3.7 2.7
Glenn 60 52 52 60 53 5540 34 37 38 37 37/04 1.7 1.1
LCS Breakaway 60 52 53 60 55 5632 29 33 33 33 33|12 1.8 1.5
Prevail 61 53 54 60 56 5738 33 36 35 37 36,00 13 0.7
Prosper 64 55 53 63 57 5837 34 36 36 36 36|34 46 4.0
Rollag 61 53 53 61 56 5731 30 33 32 35 33,00 1.8 09
SY Soren 62 55 53 61 56 5731 29 31 32 33 3201 19 1.0
WB Mayville 62 53 51 60 55 55129 29 33 31 33 32,04 09 0.7
Linkert - 55 54 62 57 58| - 28 29 31 32 31,01 06 04
MS Stingray - 58 56 65 64 62| -- 33 36 37 38 37,01 0.7 04
SY Rowyn - 52 53 61 55 56| - 30 33 34 34 34,01 36 1.9
LCS Iguacu - 57 55 63 59 59| - 31 35 34 36 35,00 1.6 0.8
Bolles - 56 55 64 59 59| - 32 35 35 35 3505 26 1.6
HRS 3361 - 56 54 62 58 58| - 32 34 33 35 34,02 12 07
SY Ingmar - - 54 62 58 58| - - 32 32 34 33,04 25 15
LCS Nitro - - 5 63 59 59 - - 34 34 34 34,10 3.0 20
WB9507 - - 52 60 55 56, -- - 34 35 34 34,09 31 20
HRS 3419 - - 58 64 61 61| - - 33 35 34 34,02 04 03
MS Chevelle - - 51 60 54 55| - - 33 34 34 34,02 28 1.5
Focus - - 50 5 51 52| - - 36 39 38 38|19 35 27
Boost - - 55 63 59 59| - - 35 36 35 35|11 35 23
LCS Pro - - - 61 5 - - - - 383 40 - ]06 24 15
WB9653 - - - 62 58 - | - - - 32 31 - 03 1.8 1.1
SY Valda - - - 62 5 - - - - 33 35 -,03 08 0.6
HRS 3530 - - - 64 58 - - - - 3 39 - /01 21 1.1
Redstone - - - 66 63 - | - - - 35 37 -,00 04 02
Prestige - - - 5 54 - - - - 35 35 -01 27 14
HRS 3504 - - - 62 58 - - - - 33 32 -]02 0.8 05
LCS Prime - - - 60 5 - - - - 36 35 -,06 24 15
Shelly - - - 63 59 - - - - 33 34 - 06 26 1.6
HRS 3100 - - - = 58 - - -~ - - 35 -] - 14 -
HRS 3616 - = = = 57T - - - - - 34 - - 26 -
LCS Anchor - = = = 57T - - - - 32 - - 27 -
TCG-Cornerstone | -- - - - 58 — | - -~ -~ - 33 -~ | - 13 -
TCG-Spitfire - - - - 6l - - - - - 33 - | - 12 -
TCG-Wildfire - - - = 58 - - - - - 37T -] - 24 -
Surpass - - - = 5 - - - - - 34 - - 42 -
Velva 63 56 55 - 58 -3 33 36 - 37 - | - 21 -
RB07 60 53 52 59 - -134 32 35 33 - -1|04 - --
LCS Albany 65 57 55 63 - - 132 32 35 33 - - 100 - --
Samson 61 55 54 61 - - 130 29 32 32 - -102 - --
Vantage 67 58 56 68 - - |35 31 34 34 - - 01 - --
Norden 62 56 52 61 - - 133 31 33 35 - - 00 - --
Alpine 62 54 54 62 - - |35 32 35 36 - - 105 - --
LCS Powerplay 62 54 53 62 - - |34 33 34 34 - -110 - --
Forefront 58 51 52 59 - -3 35 39 39 - - 106 - --
Advance 58 54 55 62 - - 140 31 34 35 - - 10 - --
HRS 3378 - 55 55 62 - - | - 31 34 34 - -,03 - --
Cardale - - 52 61 - - | - - 36 35 - -110 -- --
LSD 5% 1.5 1.0 1.3 0.7 09 1.6 1.8 19 1.5 22 1.6 1.5

LSD 10% 1.2 08 1.1 0.6 0.8 1.3 1.5 1.6 1.3 1.8 1.3 1.3
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HRSW Summary, Langdon 2012-2016
Yield (bu/a) Test Weight (Ibs/bu) Protein (%)

Variety [12 13 14 15 16 3yr[ 12 13 14 15 16 3yr| 12 13 14 15 16 3yr
Barlow 72 94 86 74 60 73603 61.7 62.9 62.1 60.0 61.7/12.7 14.2 13.9 14.1 14.8 143
Elgin-ND 76 99 90 73 65 76592 61.1 62.3 60.8 59.2 60.812.0 14.1 13.7 13.6 14.9 14.1
Faller 85 112 96 74 79 83 59.4 60.7 62.2 60.5 60.8 61.2[11.3 13.4 12.3 12.3 13.6 12.7
Glenn 68 91 76 75 64 72 62.6 63.0 64.0 64.5 63.0 63.8 13.1 14.6 144 143 14.7 145
LCS Breakaway | 76 88 77 74 71 74 |61.4 622 629 622 61.7 62.3/12.6 14.5 13.7 13.7 14.1 13.8
Prevail 74 89 85 74 66 75 58.8 60.2 61.9 61.7 59.3 61.0/ 11.5 14.0 13.3 13.0 14.3 13.5
Prosper 84 110 93 71 78 81 59.7 60.3 62.4 60.4 60.9 612|112 132 12.4 12.6 13.8 12.9
Rollag 70 83 85 75 71 77 60.0 61.6 63.0 61.5 61.3 61.9/12.6 14.8 14.1 14.0 14.8 143
SY Soren 71 86 85 74 69 76599 61.4 632 61.8 60.6 61.9 12.4 14.8 13.4 13.8 14.5 13.9
WB Mayville 70 86 81 66 57 6859.9 60.3 61.4 60.3 589 60.2/12.9 14.5 13.6 13.9 14.7 14.1
Linkert - 81 82 76 63 74| - 608 62.2 61.1 59.7 61.0, -- 154 13.6 145 15.1 14.4
MS Stingray - 118 93 62 76 77| - 59.9 60.1 56.6 58.8 58.5 -- 11.4 10.7 10.9 11.6 11.1
SY Rowyn - 95 87 78 67 71| - 60.7 62.2 61.8 60.1 61.4 - 140 129 12.7 14.1 132
LCS Iguacu - 94 91 73 76 80| - 602 62.0 61.9 60.7 61.5 -- 12.4 11.6 11.3 12.4 11.8
Bolles - 94 8 73 63 74| -- 61.0 61.6 60.9 60.2 60.9 -- 154 13.8 15.1 159 14.9
HRS 3361 - 98 85 66 71 74| - 60.5 61.3 58.6 58.7 59.5 -- 13.5 13.5 12.5 13.8 13.3
SY Ingmar ~ - 8 74 70 77| - -~ 629 615 609 61.8 -~ - 13.7 13.9 15.1 14.2
LCS Nitro ~ =~ 91 75 78 81| - - 615 605 60.0 60.7 -- - 11.8 12.0 133 12.4
WB9507 —~ - 8 61 77 75| - - 604 577 592 59.1 -- - 13.1 11.9 13.7 12.9
HRS 3419 ~ - 8 8 79 84| -- - 60.0 60.6 59.1 599 -- - 123 12.5 133 12.7
MS Chevelle —~ -~ 91 8 68 80| -- - 62.1 60.5 585 60.4 -- - 125 125 13.4 128
Focus ~ = 73 73 53 66| - - 623 624 612 620 - - 139 132 143 13.8
Boost ~ - 8 72 61 73| - - 614 606 585 602 -~ -- 13.1 13.5 15.0 13.9
LCS Pro - = = 76 68 | - — — 620611 - | - - -~ 135 144 -
WB9653 - - - 74 76 --| - - - 581585 - | - - - 125 134 -
SY Valda —- = = 79 78 | - -~ —~ 607605 - | - - - 130 139 -
HRS 3530 - - = 77 78 | - -~ -~ 603608 - | -- - - 128 143 --
Redstone - = = 79 76 | - -~ — 612601 - | - - = 127 134 -
Prestige —- - = 78 68 | - — - 612594 - | - -~ -~ 129 145 --
HRS 3504 - - — 8 73 | - - 582582 - | — - - 127 134 --
LCS Prime - - = 78 69 | - - - 616609 - | - - - 119 135 -
Shelly - = = 80 71 | - — - 620597 - | - -~ — 130 140 --
HRS 3100 - e = = 70 | - e - 581 | - - - 137 -
HRS 3616 - - 66 | - - - 594 | - 153 -
LCS Anchor - = = = 60 - | - -- - - 593 -- - -- - - 147 --
TCG-Cornerstone | -- - - - 58 - | -- - - - 595 -- - - - - 145 --
TCG-Spitfire - = 38 | - - e - 590 - | = 142 -
TCG-Wildfire - e 64 | - - - - 594 - o o 142 -
Surpass - - = =5 - - - - - 594 - - - - - 142 -
Velva 72 99 93 - 53 - 592 602 612 -- 577 - |[12.1 13.8 125 - 148 --
RBO7 74 96 88 74 - -- 588 604 62.1 61.5 -- - 123 145 13.8 135 - -
LCS Albany 79 105 95 68 -- - 588 614 619 60.0 -- - 109 12.8 11.7 123 - -
Samson 72 92 8 79 -- - 60.1 59.8 60.9 604 - - |12.6 139 12.5 125 - -
Vantage 67 86 81 68 - - 614 62.1 635 63.1 - - |13.0 15.8 144 147 - -
Norden 73 90 81 73 - - 613 622 632 61.7 - - |12.1 13.9 132 13.5 -- -
Alpine 79 99 92 73 - - 590 59.8 61.1 61.0 -- - |11.6 13.8 129 133 - -
LCS Powerplay | 75 101 88 71 - - |59.6 61.0 624 612 - - |11.5 13.5 134 129 - -
Forefront 78 89 74 72 - - 606 60.5 62.1 62.7 -- - |11.4 143 13.8 136 - -
Advance 81 97 85 75 - - 60.1 61.7 62.6 619 - - 121 129 126 125 - -
HRS 3378 - 90 8 72 -~ | - 610627 617 - - | — 133 124 124 - -
Cardale ~ - 8 61 - | - - 614572 - - | - - 138 138 - -
LSD 5% 40 5.7 6.6 59 8.1 05 04 07 0.8 1.0 06 04 08 04 06

LSD 10% 33 48 55 50 6.8 04 03 05 06 08 05 03 07 04 0.5
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HRSW Disease Summary, Langdon 2016
Test
Fusarium Head Blight Stripe Rust DON Yield Weight

Variety % Incidence % Severity Index % Incidence % Severity (ppm) (bu/a) (Ibs/bu)
Glenn 24 21 5 8 0.8 1.4 64.3 63.0
Faller 30 10 3 72 6.0 1.3 79.0 60.8
Barlow 46 14 6 8 2.4 2.7 59.6 60.0
Prosper 48 23 11 46 4.6 2.7 77.8 60.9
Velva 74 12 9 34 32 6.5 52.6 57.7
Elgin-ND 50 21 11 6 1.2 2.6 64.7 59.2
Rollag 28 13 4 4 0.2 1.1 71.2 61.3
Linkert 46 10 5 0 0.0 2.5 62.8 59.7
Bolles 56 13 8 6 0.8 2.2 62.6 60.2
Shelly 50 17 9 14 1.2 1.4 71.1 59.7
Prevail 36 25 9 8 0.4 1.5 65.9 59.3
Focus 36 37 13 10 1.2 1.4 53.1 61.2
Boost 36 12 4 6 0.6 1.5 60.5 58.5
Surpass 44 43 19 20 0.4 2.3 58.5 59.4
MS Chevelle 60 25 15 8 0.4 33 67.7 58.5
MS Stingray 44 17 8 58 3.4 1.8 75.6 58.8
HRS 3100 26 14 4 18 1.8 2.2 69.5 58.1
HRS 3361 26 10 3 4 0.4 1.1 70.5 58.7
HRS 3419 46 22 10 12 1.0 1.6 78.9 59.1
HRS 3504 44 33 15 8 0.6 1.8 73.2 58.2
HRS 3530 36 10 4 16 0.8 1.4 78.1 60.8
HRS 3616 48 18 9 8 0.4 1.2 65.9 59.4
LCS Breakaway 26 24 6 14 2.0 2.8 70.9 61.7
LCS Iguacu 32 18 6 62 4.6 2.0 75.7 60.7
LCS Nitro 56 21 12 12 1.2 1.5 77.8 60.0
LCS Pro 48 22 11 22 1.6 34 67.8 61.1
LCS Prime 18 6 1 28 2.4 1.4 68.7 60.9
LCS Anchor 40 28 11 4 0.2 2.3 59.5 59.3
Prestige 12 6 1 20 1.6 1.6 67.8 59.4
Redstone 26 27 7 12 1.6 3.2 75.9 60.1
SY Soren 40 25 10 4 0.2 0.8 68.9 60.6
SY Rowyn 12 7 1 4 0.6 1.6 67.2 60.1
SY Ingmar 24 16 4 4 1.0 1.0 70.0 60.9
SY Valda 36 15 5 26 2.6 1.1 78.4 60.5
TCG-Cornerstone 84 32 27 4 0.4 2.3 58.3 59.5
TCG-Spitfire 44 16 7 16 0.8 3.0 58.2 59.0
TCG-Wildfire 72 22 16 0 0.0 4.5 64.2 59.4
WB Mayville 70 39 27 2 0.4 4.8 56.9 58.9
WB9507 14 50 7 90 17.0 1.3 76.6 59.2
WB9653 42 39 16 38 3.8 1.9 76.1 58.5
Trial Mean 2.1 66.5 60.2
CV.% 25.2 8.7 1.1
LSD 5% 1.0 8.1 1.0

NDSU Langdon Research Extension Center | 2016 Annual Research Report | www.ag.ndsu.edu/langdonrec | 19



WYSIOM 1S9 = IM 1S9L

KILIOADS 9 = "AdS %,

90UdPIOU] 9, = "OUJ Y,

SUONBIAAIQqQY

80 I's L6 6ve 901 661 0T 60 69 6L $91 6Ll 80 LS €11 6€C Tl T8 96 %S AST
60 4 8071 €01 69 Sy L'sg I 19  L99  §8F 1'og 01 Ls L8 T 69L P19 99 % AD
'8 L'EL 6'¢ Ll 08 4 33 9'65 6L 8 L1 6T 8'LS 0'1L €8 8T 60 8 01 UBSTA [BLL]
6'LS 009 S0 € 9€l LT St $'8S 919 | 95T Iy 79 I'LS 6'8S 601 1 0C 01 K4 au0)sIoUI0) DL
7'9$ 8°0L € €1 701 ST (44 €LS T6L | 0T L 43 69§ 6TL e K4 $0 9 6 001¢ SYH
LS €eL 'l S vy 4 f3 8'8S €LL | 1L I 0¢ 6'9S $'89 79 Ll Sl S1 I 919¢ SYH
865 6'6L A 01 1'6 €z 6¢ $09 L'16 | TL €1 €z 98¢ 8'6L $'8 9z Tl L 91 0£5€ SYH
9's§ 9'89 0T 11 8'1C 6¢ 9s I'LS €SL | 6€I 43 132 1'9$ SIL 0s ST L1 91 11 ¥0$€ SYH
185 L8 89 f3 €€ €l 9z 865 0€6 | L0 9 I €95 9'0L TT L1 40 v S 617€ SYH
0'LS L 0L 13 Sy 0z (44 9LS 008 | 0T 4l 4 9'9¢ €TL '8 |14 Lo L 6 19¢€ SYH
LS €19 ST 6 8¢ 91 94 865 08L 89 L1 [43 S'LS €L9 191 6% €0 € L 1oyduy SOT
1'65 9'6L €S ST 8L 11 ST €09 008 | T9 S s¢ 6'8S v'SL 40 |k 90 8 L swtid $OT
0'09 I'sL €9 |14 8L 43 8¢ $19 8LL | 96 9z LE 8'8S LeL €€ €T L0 9 11 Kemexeard §O'T
LSS L'69 86 ve | Tol (43 43 9'9¢ seL | 0Tl 8T (4% T9s 9L 6'9 0¢ 90 9 11 £5964M
I'LS T08 €0C 1L 6C 4 LT 1'8$ vy | Sl 4 4 6'9S 018 0’19 66 40 v v LOS6HM
I'LS 59 6T 61 L'LT (44 59 9LS €69 | 6TI 8T 9% 0'LS 0'99 'St 6¢ LT 4 61 oI[IALeIN EM
'8 L'LL v'e 91 6'8 LT €€ L'6S €e8 | T9 81 €€ 1'6S ¥'6L S'e LT L0 L I ePIEA AS
T6S ThL L1 4 79 sT ST T6$ TIL | T9 11 €l 065 9L 8¢ Ll 10 € ¥ TewBu[ XS
€8S 6'SL 91 ) 9y €1 (43 109 TI8 | S0 4 01 T6S 9LL LT L 70 14 L ukmoy XS
6'8S 0'9L 0T I 98 (44 6¢ 009 08 | 8Y s 0¢ 0°'8S €T 6'¢ 9z 7’0 S L UoIOS AS
8'LS 6'TL 1'c ST 88 ST s¢ 009 18 | 1T 11 61 8'LS TSL €S St €1 6 ST ssedmg
78S 6'89 L0 ¥ LS 0z 8T 1'6$ 089 | LY 4l €€ 8'8S L 6T 4 €0 v S 1s00g
865 069 1'C 8 'S (44 €C $19 968 | 80 9 €l $'6S 979 Ly LT €0 L S S04
6LS L'8L 0T 11 $'8 L 8¢ 9'65 res | €F 91 74 8'LS L'69 143 6 S0 6 S [readld
L'8s €78 $9 0t 9¢ 61 61 865 0L8 | T€ 4l (4 9'9¢ SIL Lzl €z Lo 8 L INIELN
€8S 0'69 01 S Ls 0z 0¢ 6'6S TLL €9 0c 0¢ 79 I'v9 0s €1 80 8 01 safjog
€8S I'1L 61 ¥l 86 ST 6¢ '6S LyL | T8 0z o 895 799 91 8 9T ST L MU
665 L 0¢ 11 L9 LT 94 09 8'CL ¥'S Il or 6°LS 1°€9 6'l 6 €1 4! 11 Sejoy
1'6$ €LL e 01 €9 L1 8¢ 109 09L | L9 91 8¢ 0'LS 9'€9 €9 0z Lt L1 €1 aN-wsig
1°6$ 9'8L I'L T €y 81 (44 865 sT8 | LT 11 ST 0'8$ €SL 6'ST 6$ 90 8 9 Todsorg
6'8S 18 S8 [44 601 €C 8¢ 09 6'L8 e Sl 0T LS 'L S0l L9 €0 6 € 190ed
(nq/sq))  (e/nq) | "AdS %, UL Y% XIPU] "AIS % dUL% | (nq/sqD)  (e/nq) xIpUl “AIS % UL % | (nq/sqD)  (B/nq) | CAIS 9% UL %  XIPUL  AIS O "dUL %, JETELN

TAMINL PRIA ysmyy 3ding JYSIY peoH Wnlresng | JA\ 39,  PPRIA | JUSI PeoH WnLiesny |IA\ 1S9  PPRIA sy 3ding JYSIG PeoH Winkiesnj
Auno)) ys[epn £)uno)) 1duMmo], A)uno)) uospPN

9107 UonEIS-JJO ‘Arewruing asedasiq MMSUH

20 | NDSU Langdon Research Extension Center | 2016 Annual Research Report | www.ag.ndsu.edu/langdonrec



8T 80 01 60 60 61 €T ¥1 ¢l I'nce —- - 0L L0 60 %0 L0 €S v9 I't €S 8¢ %01 AST
e 60 TI I'T 01 €T LT 91 L1 €1 SN ¥'1 €1 1 60 01 S0 80 €9 9L 6% v9 9¥ %S ST
- - = - = == = - = =] - - T0SS] - - - = - eS| - - - = 0L ENT
- T B e (I /B | T e R R /) 1e)s DA
- - = LG 6E 0TS - - = 019 L6S| - < 06 69 Xe]N DA
- e I B B 20 (R B o SRR Hed S
79 19 79 ¥9 9S LS 6€ OF 8¢ O 8¢ — €% S0 — - |TI9 985 $T9 979 L19 — 0L SS SL 18 L6 - Aedd LA
01 09 19 T9 LS LS|Th TF Tv € #b| — OL Ov €0 - (€65 €¥S ¥'19 179 909 v'6S LS TE 99 ¥L 98 L9 Kq3ny
L9 19 ¥9 +9 9S 09 |65 I¥ LE Ob OF (8T LS 80 0 ¥'v L8 SSS 865 L09 TI9 065 19 9¢ 0L 9L €01 OL BUOIDA DD
69 9 ¥9 ¥9 8 6S | I¥ I¥ Ov I¥ Ob (L'€ 69 81 €0 85 L8 9€S 0719 +'19 T09 009 S9 S€ 8L ¥8 +6 SL opIAIq
L9 9 ¥9 ¥9 LS 8S|Iv OF O Th LE | TE 69 S0 L0 LY S6S v'SS €19 619 L09 009 0L € T8 98 TOI SL eddof
76 LS LS 19 ¥S 95 TE€ vE 0f €€ 6C,9C 0°€ 00 €0 TL 9SS ¥'IS 9LS L'LS 965 L9S|6S LE 19 08 €L 19 epez|y
801 79 €9 99 8 65 0F OF 6€ OF It 9€ 9L 01 00 6S/T6S 9SS €19 909 619 €09 69 € S8 6L SOI 6L ordre)
'8 19 €9 ¥9 95 8S |2k It 1¥ € Iv 1€ ¥9 €0 TI ¥'¥|68S TES S19 619 609 +6S | S9 LE 9L #8 96 8L e3o1]
101 19 79 ¥9 LS 6S|6€ 6€ 6£ 6£ 6€ | TY ¥'9 8¢ TO €9 8LS TES 965 909 TI9 S65 19 €€ S9 S8 TOI €L pleysuong
L'L 09 79 €9 SS 85 | I¥ € 6£ I¥ OF (8€ 99 0°C +'0 I'S €09 L9S 619 €79 619 €09 /99 It €L T8 101 LL 2mId
€€l 19 €9 ¥9 LS 8S |0V I¥ 6€ Ob 6€ L€ TL 0T 1'0 €S 065 v¥S L09 819 €09 065 89 8¢ 08 L8 €01 LL [Tenuno
0L 09 79 €9 SS LS 8E 8¢ LE 6€ 8E€ 6T 0S S0 TO LS 165 L'ES 19 0T9 +09 165 /S9 LE vL €8 16 €L IR
6L 09 19 €9 SS LS 6€ OF 8¢ 6€ 8 €€ LS 8€ €0 €€/509 TLS L19 979 TI9 00989 €S TL 6L 68 6L }005qa]
L6 09 79 €9 9S 8S 8¢ 6 LE 8¢ 8E€ ¥'E€ L9 80 I'l I'S/T6S THS €19 179 809 L'8S |89 It LL 98 86 9L BIOUID)
L'L 19 29 ¥9 9S LS|I¥ I¥ O Th 1¥ |I'€ TY9 €T 0 S€ 665 €SS L19 879 €19 T09 S9 St TL 08 06 vL uog
99 19 79 ¥9 95 8S|6€ 6£ 6€ OF 6€ (LT 8S S0 L0 L'E€/109 995 919 TT9 S19 00969 1S 0L S8 L6 SL oqey|V
76 65 09 €9 SS LS |€€ S€ 6T SE€ 9¢ ST I't 80 S0 LYy ¥LS 6TS 085 €19 109 €8S LS SE€ TS +8 68 19 I101eS1AeN DV
811 19 79 v9 LS 8S|€€ SE€ 0f SE #€ /ST 8€ 01 000 0S 0LS STS LLS L09 665 08S|¥9 St 65 88 S6 L | IOpurwwo) DV
91 [1A€ 91 ST I €I [1A€ 91 SI I €I [1Ap 91 SI II OL[JAE€ 9T ST #I €I TI [1A€ 91 SI I €I 21 | AJLIEA
(wdd) NOaG ~ pedH 03 sieq (ur) JysPH (6-0) suIspo (nq/sqp) JYSOA ISIL (e/nq) pPRIX

910Z7-710C uopsue] ‘Arewiwing wning

NDSU Langdon Research Extension Center | 2016 Annual Research Report | www.ag.ndsu.edu/langdonrec | 21



"SONJALIBA [[B 10J 9% ()] SeM [BAIAINS JOIUI A
*9[qqnis e[ouED Your ()] oul pojue[d sem [BLI],

0L 01 60 SN 60 %01 dS1
S8 Tl I'l SN I'l %S dS1
€8 91 91 2 S0 % 'AD
1'69 TEs 9y €S Shl UBdN
v'L9 TS 4 96 ad! Touoodg
869 S€S Sy €S L1 uruy
0'¥8 €S 0¢ €S L¥1 uelAq AN
L'¥9 0'%S 0 ¥S Shl RERTE B
8°GL €S 8'Y €S Spl 3o0doueH
S9L LTS S'S ¥S 6v1 plooeq
9'GS 9'CS €S 143 wl 3[903S001Y
(e/nq) (nq/sqp) (6-0) (ur) pPedH INEIRTIN
PRIX W3PA  Suidpo]  JYSPRH 03 sheq
I yued uernp
9](7 UOpPSUBT ALY
80 I'T 61 11T SO €1 0T ST 0T €T SN SN #0 SN 6€ SN SN SS SN %01 AST
0’1 SN €7 €1 90 Ol T 61 Tl 97 SN SN SO0 SN LY SN SN L9 SN %S dS'T
- - - - = 9 | - - = = 9y | - - = = %09 v9s| - - - - SL ¢S Xe]N DA
- T < e £ S A o B | B 3 BIOUDID
- - - €9 §S Sy | - - s 6£ W | - - LT9 §9S 019 I'LS| - - 19 8 89 IS }008qa]
0¥ 9 19 ¥9 09 9y | LE LE SE€  OF 9% |¥LS 89S 665 ¥'SS L09 L9S| €9 € 09 95 S8 TS eddof
a3 €9 €9 99 09 8y | 6€ 6 LE IF Sv |98S 685 L09 195 TI9 O0LS| €9 0L T SS SL 9§ odie)
8T 9 19 S9 65 Ly | 66 6€ 95 T8 Ly |TLS TIS L6S 9SS 865 895 8 ¥9 19 IS €L TS apIAIq
vy 9 19 99 65 Ly | OF I¥ LE TW 6V | €95 8PS 165 1SS S09 S9S| LS €9 LS 0SS 6L LS eor],
9y 19 19 %9 8 9y | L& 8¢ €€ Oy Sy |TSS 985 865 T9S 019 69S| 65 € TS TS WL LS oqey|V
91 [14¢ o1 ST 41 €1 [Hh¢ o1 ST pI €1 [Ae o1 ST HI €1 T |Hhe o1 ST pI €1 U | JSETECIN
(wdd) NOa PedH 03 sAe( (ur) 3ysrH (nq/sqp) 3YSPOA IS (e/nq) pPRIX

9107-7107 AJuno)) JAUMO [, ‘Aremrwing wning

22 | NDSU Langdon Research Extension Center | 2016 Annual Research Report | www.ag.ndsu.edu/langdonrec



"910T UL 10U INg $TOZ-ETOT Ul Posn a1om saprorgunyg
“0400T SBA SIMSLIBA [[€ IOJ [RATAINS IAJUI A
*91qQqnIs eJOURD YOUT ()] OJUI PAjue[J

SO v0 - - €1 61 Tl S1 L0 - - S6 L9 — - %01 AST

S0 S0 60 90 S €T A 81T 80 Il t1 €11 18 €5 I'I1 %S ST
- = L1161 oc| - - - = - 986 09 809 - 9L 9L 101 uodfe,] DAD
S S R (N %3 LS| - 9T - - - |- 88 - - - PI9vaM
S/ | S o €€ 1 | - ¢Ls - -~ = |- 00l - - - osLung AS
S L S B (X3 s¢ 81 | — 95 - - - |- 8 - - - JUAWNUOIN AS
- Lol — -~ - | LY 8¢ vSt | - 695 - - - |- 18 - - - pny
- 60l - - = | 00 LE 091 | - 6T¢S - - - |- 9L - - - B0
S 0 S SN S SR | ve 961 | — 085 $09 - - |- T8 6L -~ - pleypY
- €I LI - = | 0T LE 651 | < 0%S 865 -~ - |- €6 8 -~ - WIDYLION
- CTILYIL — = | 00 8¢ 651 | = 60S I'LS -~ = |- € 8 - - 103[0D)
- 9l T - - | €% (1% 8SI | — 665 919 - = |- 06 S8 - - aseq) DAD
PTL €I €TL SEL | L0 LE 651 1065 S9S €19 T6S - |6L 88 6L IL - Kemaren OV
811 601 TTI ¢TI TTL| 01 (1} 65T |¥6S T'LS 9709 909 €19 €L €L 0L 9L €01 OOPEIN M
811 €11 #11 8TI LTI| 0T 9¢ LST |S09 L'8S 919 T'19 809|78 T6 #8 TL T8 JIOM AS
€11 801 0°IT 0TI 911 0°€ 6¢ 091|665 88S L09 €09 L09 6L 18 8L 9L 98 ouLIZaIog
911 801 601 I'€l TEI| 0T (1} SST 1009 '8 TI9 809 v'19|78 88 06 69 T6 PUBIAQ
12l 811 L1 6T1 TTL| €T 6¢ 8SI |L'6S 865 L6S 965 €19|8L €8 LL SL 00I SEY
€TL 911 911 L'E1 THI| L€ LE PST |L'6S 1'8S TI19 665 809|6L 18 +8 TL 66 uewAT
0TI LOT 0TI €€1 0€l| 0¢ (44 65T 1985 0°9S L'6S TO09 L6S|IL S9 9L TL 96 Auor
601 ¥'01 €11 ['I1 LTI| 0T LE 8ST €65 TIS 609 L09 819 ¥. ¥L 08 89 96 [eap]
811 €11 611 TTI 1T L0 8¢ 9ST 065 ¥'LS 165 S09 #09 8L 06 SL 69 €01 SLNorg
21 901 0TI 8°€1 8€1| €T g€ LST |88S TPS €19 609 ¥09|LL ¥L ¥8 €L S8 opesa(
011 SOT 811 L0I STI| €0 8¢ 91 1985 €95 L'6S 86S 109 |vL SL €L ¥L LOI Toydrooy
LTL 601 811 €T ¥'€1| 01 9¢ 651 (409 €65 079 665 619|78 98 S8 9L 6L uosIowy DV
€11 100 €11 v2I 811 LT 8¢ 8ST |#'8S 89S 685 965 T8S 08 L8 9L 8L 16 Ma1ApeoIq DV
A€ o St pr €1 | ot | ot [ or JaAe 91 ST I €1 [1A€ 9T ST HI €I | AJILIEA

(%) urjoIg (600 (u)  pedsg  (nq/sqQ) JYSPAA IS (e/nq) pRIX

Suigpo1 YSBH 03 sdeq
uernp

910Z-€10C uop3ueT| ‘Krewring A AMH

NDSU Langdon Research Extension Center | 2016 Annual Research Report | www.ag.ndsu.edu/langdonrec | 23



HRWW Disease Summary, Langdon 2016
Test
FHB (Scab) Stripe Rust DON Yield Weight

Variety % Incidence % Severity Index % Incidence % Severity (ppm) (bu/a)  (Ibs/bu)
AC Broadview 12 24 2.8 76 43 2.0 86.5 56.8
AC Emerson 3 10 0.3 65 7 0.5 85.8 59.3
Accipiter 5 16 1.1 81 50 1.5 75.1 56.3
Decade 11 14 1.6 99 64 1.4 73.5 542
Flourish 18 52 9.6 57 7 2.0 89.9 57.4
Ideal 11 24 2.5 99 65 2.1 74.2 56.2
Jerry 7 16 1.2 99 79 1.7 64.7 56.0
Lyman 9 14 1.3 78 38 0.8 80.6 58.1
Moats 10 26 2.2 7 1 0.7 82.7 59.8
Overland 18 18 3.5 78 45 0.6 87.5 58.1
Peregrine 5 13 1.0 13 3 0.9 81.0 58.8
SY Wolf 14 29 3.8 25 7 0.9 92.0 58.7
WB Matlock 4 16 0.7 98 70 1.6 73.3 571
AC Gateway 3 8 0.3 91 38 1.8 88.4 56.5
CDC Chase 3 6 0.2 3 1 1.1 89.9 59.9
Colter 17 32 5.4 98 47 3.6 73.3 50.9
Northern 13 15 1.9 81 19 2.9 92.5 54.0
Redfield 21 26 5.7 39 10 2.0 81.6 58.0
Loma 13 20 3.0 100 70 2.2 75.6 52.9
Ruth 11 31 34 98 42 1.1 81.2 56.9
SY Monument 14 29 5.0 13 1 22 98.3 56.5
SY Sunrise 11 34 4.1 55 5 1.5 99.9 57.3
WB4614 15 38 7.2 67 14 4.5 87.9 52.6
Trial Mean 10 20 24 70 36 1.6 80.1 56.8
CV.% 43.0 67.4 95.6 25.5 47.4 28.2 8.6 1.9
LSD 5% 6.7 21.7 3.8 29.2 27.5 1.0 11.3 1.8

24 | NDSU Langdon Research Extension Center | 2016 Annual Research Report | www.ag.ndsu.edu/langdonrec



Corn Grain, Langdon 2016
Days to Harvest Test Yield

Brand Hybrid RM' Silk  Moisture Weight 2016  2yr

(%) (Ibs/bu) | -——-— bu/a------
Integra 2803 VT2PRIB 78 86 24.5 53.8 172.1 146.1
Integra 9302 VT2PRIB 80 86 27.0 53.9 1437 127.8
Legacy L-1814 VT2PRO 79 85 30.0 52.1 150.7 134.4
Legacy L-2213 VT2PRO 80 85 29.2 52.7 158.9 137.8
Legacy L-2245 VT2PRO 81 88 30.2 52.3 156.5 --
NorthStar NS 78-510 RR2 78 86 28.8 53.6 167.2 151.1
NorthStar NS 78-166 VT2P 78 85 31.6 52.7 159.1 --
NorthStar NS 80-580 VT2P RIB 80 85 29.6 53.2 128.7 --
NorthStar NS 81-188 VT2P 81 87 31.1 51.9 145.1 --
NuTech/G2 Genetics 5F-775 75 82 25.7 51.4 173.6 150.8
NuTech/G2 Genetics 5F-379 79 85 28.7 50.9 176.4 151.6
NuTech/G2 Genetics 5F-781 81 86 32.1 52.0 146.9 147.9
NuTech X5G-8001 80 83 26.2 56.1 136.7 --
Pioneer P7332R 73 83 24.0 53.2 161.1 148.1
Pioneer P7958AM 79 84 25.9 53.2 158.1 --
Proseed 1280 VT2P 80 87 29.8 52.8 136.2 128.5
Proseed 1480 VT2P 80 87 30.1 52.4 149.9 1332
Proseed 1378 VT2P 78 86 26.9 53.2 155.8 140.6
Proseed 1382 VT2P 81 87 33.5 51.0 146.9 --
PFS PFS21N78 78 85 24.8 53.3 172.9 151.1
PFS PFS71C80 80 86 28.0 54.0 135.6 --
REA 1B730-RIB 73 83 27.4 56.1 133.0 1222
REA 1B790-RIB 79 87 30.4 52.5 153.9 140.3
Thunder 4578 78 86 25.5 53.0 156.9 143.7
Thunder EXP 76 76 82 26.5 54.2 169.3 --
Thunder EXP 80 80 87 27.6 52.8 167.0 --
Wensman W80761VT2RIB 76 84 29.9 54.6 116.4 1242
Wensman W80809VT2RIB 80 87 314 52.3 150.7 130.4
Wensman W80818VT2PRO 81 88 33.0 50.5 158.6 --
Trial Mean 85 28.6 53.0 153.0
CV.% 1.5 5.7 1.4 7.7
LSD 5% 2.2 2.7 1.2 19.4
LSD 10% 1.8 2.2 1.0 16.2

'Relative maturity and hybrid traits as submitted by the company.
Yield reported at 15.5% moisture.

NDSU Langdon Research Extension Center | 2016 Annual Research Report | www.ag.ndsu.edu/langdonrec | 25




Barley Summary, Langdon 2012-2016

Height (in) Protein (%) Days to Head
Variety [12 13 14 15 16 3yr| 12 13 14 15 16 3yr|12 13 14 15 16 3yr
Lacey 37 28 33 37 32 34[122 125 122 135 139 132/ 61 52 52 61 54 56
Stellar-ND 35 29 33 37 34 35[12.0 125 123 127 133 128/ 63 53 52 61 54 56
Tradition 34 29 33 39 34 35[122 125 12.0 12.8 13.9 129 64 52 52 60 55 56
Celebration 34 28 33 37 32 34[133 13.6 129 143 139 137 65 53 53 61 55 56
Quest 37 31 34 37 33 35[122 122 122 128 13.0 127/ 62 54 52 61 55 56
Innovation 37 26 32 36 32 33 |12.8 124 13.0 13.6 13.5 134 61 52 50 60 55 55
Conlon* 35 30 30 37 33 33 [12.8 11.7 124 12.8 12.7 12.6) 57 50 48 56 51 52
Pinnacle* 35 31 33 37 34 35[11.7 113 115 12.1 125 12.0, 62 55 53 61 55 56
Rawson* 33 31 32 37 33 34[11.6 108 11.7 12.1 122 12.0, 61 52 50 58 54 54
ND Genesis* 32 32 32 36 30 33[10.7 103 11.8 11.0 109 112 62 56 54 61 57 57
CDC Meredith* | -- - -~ 36 31 == | — — - 129122 - | — -~ -~ 65 59 -
AAC Synergy* e B R - - 19 - - - - - 58 -
SY Sirish* - e e 30 - e e e 130 - | = = 60 -
ABI Balster* - - - - 31 - - - - - 128 - - - - - 5 -
ABI Growler* - e e = 32 e | - -- -- - 124 - | - - -~ -~ 60 -
LCS Genie* - - - - 29 - - - -- - 124 - - - - - 62 -
LCS Odyssey* - - - - 31 - - - - - 120 - - - - - 6l -
AC Metcalfe* | 31 32 29 37 - - 127 11.7 126 132 - - |65 56 54 62 - -
CDC Copeland* | 35 35 32 40 - - 121 11.8 122 123 - -~ | 65 59 56 66 - -
Conrad* 28 29 27 34 - - 1120 123 127 133 - - | 65 57 55 64 - -
LSD 5% 1.7 20 19 21 29 09 06 08 04 09 12 1.1 13 11 1.0
LSD 10% 15 1.7 1.6 17 24 0.8 05 07 04 0.8 1.0 09 1.1 09 0.8

*2-row
Conlon suffered damage from rodents in 2016.
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Barley Summary, Langdon 2012-2016

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

Variety 12 13 14 15 16 3yr| 12 13 14 15 16 3yr| 15 16 2yr| 12 13 14 15 16 3yr
Lacey 97 164 134 128 116 126|48.5 50.9 52.1 51.1 469 50.0 09 06 08 8 98 99 97 91 96
Stellar-ND 94 159 142 129 104 125|484 50.0 50.9 49.6 488 498, 0.7 00 048 99 99 97 95 97
Tradition 69 163 133 131 108 124 |47.0 50.9 51.9 498 468 495/ 13 1.1 12| 8 98 98 96 89 94
Celebration 78 165 144 130 111 128 /47.0 50.3 519 49.6 47.1 495/ 10 25 18| 8 98 98 97 92 96
Quest 94 163 130 124 107 120 482 49.3 50.3 494 459 485/ 08 06 07| 76 96 96 92 85 91
Innovation 91 160 138 128 113 126 474 50.2 51.8 50.2 463 494| 07 00 04| 8 98 99 97 91 96
Conlon* 83 138 126 111 76 104 /493 525 524 519 49.7 513,09 00 05|92 99 99 96 96 97
Pinnacle* 91 180 138 132 106 125|49.7 53.1 539 519 479 512,02 09 06 91 98 98 97 96 97
Rawson* 83 166 122 124 107 118 147.7 51.8 52.1 49.0 46.8 493 30 12 21,95 99 99 97 97 98
ND Genesis* 93 174 128 125 105 119 48.1 513 52.6 50.5 473 50.1| 04 3.1 18|90 98 98 96 96 97
CDC Meredith* | - - - 116 90 - | - - - 486 447 - |49 80 65| - - - 92 8 -
AAC Synergy* | - = - - 113 = | — = 480 -~ | — 29 | — o~ o~ o 94
SY Sirish* - - -- - 88 -- -- -- -- - 441 - - 35 - -- -- -- - 85 --
ABI Balster* - - -- - 92 - - - - - 437 - - 66 - -- -- -- - 84 -
ABI Growler* -- -- -- - 94 - -- -- -- - 454 - - 54 - -- -- -- - 84 -
LCS Genie* - - - - T -~ - - -~ = 435 - | - 32 - | - - - - 8 -
LCS Odyssey* -- -- -- - 71 - -- -- -- - 399 - - 55 - - - - - 82 -
AC Metcalfe* 71 154 125 120 -- -- |47.6 525 533 514 - - 120 - -- 81 97 97 95 - -
CDC Copeland*| 86 172 127 122 -- -- [47.6 499 509 49.1 -- - [ 1.8 - -- 84 96 97 91 -- --
Conrad* 77 155 125 120 -- -- 147.7 512 527 504 -- - 1.0 - -- 88 97 98 94  -- --
LSD 5% 64 103 6.7 94 9.1 08 06 09 09 1.7 1.6 24 39 07 09 25 54
LSD 10% 54 86 55 78 7.6 07 05 07 07 1.4 1.3 2.0 33 06 0.8 2.1 45
*2-row

Conlon suffered damage from rodents in 2016.
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Oat Summary, Langdon 2012-2016

Height (in) Protein (%) Lodging (0-9)
Variety 12 13 14 15 16 3yr| 12 13 14 15 16 3yr| 10 12 15 16 3yr
AC Pinnacle 42 42 44 48 44 45 (137 140 10.6 81 79 8985 2.0 1.5 55 3.0
Beach 45 43 47 51 47 48 1152 16.0 104 10.6 9.5 10.2/87 0.0 04 40 1.5
CDC Dancer 44 42 45 48 44 46 |13.7 145 86 81 79 8282 0.0 13 57 23
HiFi 42 42 44 47 43 45 153 156 9.7 95 86 93|63 1.7 2.6 55 33
Hytest 42 44 45 50 45 47 [17.8 189 103 13.2 114 11.6/84 3.4 47 7.2 5.1
Killdeer 38 37 39 44 40 41 |144 146 112 93 82 9.6 88 2.0 26 55 34
Otana 43 44 46 50 42 46 148 143 16.0 9.7 84 11.4/9.0 59 41 6.7 5.6
Rockford 43 42 44 48 44 45 164 164 114 102 94 103, 6.8 0.2 2.0 4.7 23
Souris 39 39 40 45 43 43 |14.8 152 10.1 86 80 8965 0.0 09 3.0 1.3
Stallion 43 44 45 48 43 45 |16.2 174 84 12.6 10.1 10483 59 1.7 80 5.2
Furlong 41 42 46 47 45 46 16.0 17.8 10.6 99 9.1 9990 1.2 09 32 1.8
CDC Minstrel 39 39 42 45 43 43 |12.6 129 95 7.0 73 7989 04 03 3.7 1.5
Newburg 44 45 48 50 47 48 (149 147 95 9.1 7.7 88|75 2.6 32 75 44
Leggett 40 41 41 48 46 45 164 16.8 8.7 11.7 10.0 10.1/73 0.5 3.0 43 2.6
Jury 42 47 49 51 45 48 |155 155 92 99 80 9.078 42 23 6.5 43
Goliath - 47 52 52 45 50| -- 159 129 109 9.1 110, -- - 03 53 --
Paul* -- - 46 49 43 46 | -- - &85 151 134 123/ 54 - 10 60 --
Deon -- - 46 48 42 45 | -- - 102 11.8 87 102, -- - 0.6 43 --
Hayden - - - - 4 - - - - - 83 - - - - 60 -
CS Camden - - - - 40 - | - - - - 89 - |- - - 25 -
Horsepower 38 36 36 41 - - |152 159 101 93 - - | - 0.1 00 - -
Morton 45 44 - - - - 164 155 -- - - - 160 00 - - -
Stark™ 44 44 - -- -- - 1174 192 - -- -- - 167 03 - - -
Shelby 427 40 40 - -- -- - 1160 17.9 -- -- -- - 171 09 - - -
Buff* 38 - -- -- -- - 184 -- -- -- -- - |78 00 - - -
LSD 5% 21 19 21 22 38 0.5 - -- -- -- 1.2 2.6 2.1 25
LSD 10% 1.8 1.6 1.8 1.8 3.2 0.5 -- -- -- -- - 22 18 2.1

*Naked-hull variety
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Oat Summary, Langdon 2012-2016

Yield (bu/a) Test Weight (Ibs/bu) Days to Head
Variety 12 13 14 15 16 3yr| 12 13 14 15 16 3yr| 12 13 14 15 16 3yr
AC Pinnacle 173 235 180 177 151 170 36.5 40.2 389 36.9 349 369 65 58 58 66 63 62
Beach 173 204 138 174 146 153|399 409 423 40.8 37.0 40.0, 63 56 55 63 61 60
CDC Dancer 166 229 175 176 132 161 (39.7 399 38.5 394 363 38.1, 65 56 56 64 61 60
HiFi 170 216 171 159 139 156 |39.2 38.7 40.1 37.2 35.8 37.7, 64 57 56 64 62 61
Hytest 140 176 127 139 102 123 |41.6 41.3 42.0 41.8 38.5 40.8) 62 54 54 63 57 58
Killdeer 169 208 178 161 154 165|37.1 38.1 39.4 37.7 359 37.7, 63 55 55 62 58 58
Otana 144 188 144 135 100 127 37.5 37.5 39.2 34.8 343 36.1, 64 56 57 64 62 6l
Rockford 166 211 152 149 125 142|40.6 39.5 41.3 384 36.8 38.8) 64 58 56 64 63 61
Souris 167 202 184 138 136 153 |38.7 38.7 40.7 36.6 34.8 37.4, 64 57 55 64 61 60
Stallion 154 194 157 160 107 141 |38.7 40.8 419 41.2 359 39.7, 62 56 55 64 60 60
Furlong 158 218 186 157 152 165|38.2 38.5 38.8 38.7 37.0 382/ 65 59 58 64 65 62
CDC Minstrel 169 232 178 160 145 161 |35.2 37.7 39.5 349 332 359,63 57 55 64 59 59
Newburg 168 228 176 162 139 159 |38.2 38.2 40.0 37.8 33.7 372/ 63 56 55 63 60 59
Leggett 154 221 165 190 157 171 38.6 38.8 40.9 39.3 37.1 39.11 65 57 55 64 61 60
Jury 162 225 166 151 128 148 39.7 39.7 41.1 38.7 349 382/ 62 56 56 63 60 60
Goliath - 212 165 171 132 156| -- 39.7 43.8 404 36.2 40.1| -- 57 56 65 63 6l
Paul* -- - 134 127 99 120, -- -- 439 451 442 444 - - 58 65 65 63
Deon -- - 163 186 162 170 -- -- 40.5 39.2 355 384, -- - 57 65 63 62
Hayden -- -- -- - 134 - -- -- -- - 383 - | - - - - 5 -
CS Camden - - - - 174 - | - - -~ - 341 - | - - - - 6l -
Horsepower 160 171 160 135 -- -- 139.5 39.1 40.6 383 -- - 161 53 54 61 - -
Morton 149 195 - -- -- -- 139.8 39.2 - -- -- - 163 57 - -~ - -
Stark* 130 180 -- -- -- -- 143.8 428 -- -- -- - 166 59 - - - -
Shelby 427 143 189 -- -- -- -- 139.7 40.7 -- -- -- - 160 54 - - - -
Buff* 108 - -- -- -- - 1454 -- -- -- -- - /60 - - - - -
LSD 5% 10.1 14.3 15.5 169 23.8 09 13 19 1.1 15 0.7 1.2 09 10 1.3
LSD 10% 8.5 12.0 13.0 14.2 199 07 1.1 16 09 1.3 0.6 1.0 0.8 09 1.1

*Naked-hull variety
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Carinata, Langdon 2016
Days Days
to1st  to End Flower Days to
Variety Flower Flower Duration Mature Height Lodging Yield
(days) (in) 0-9) (Ibs/a)
A120 50 70 20 105 46 7.0 1614
20.111 49 69 21 103 48 6.5 2062
3A22.1 47 69 22 104 40 6.3 1862
5223 50 69 20 106 50 6.5 2185
M-01 50 70 20 106 48 7.8 1553
L140P* 46 69 23 94 46 6.8 2492
Mean 48 69 21 103 46 6.8 1961
CV.% 4.0 0.7 10.2 1.0 8.5 12.5 10.0
LSD 5% 2.9 NS NS 1.6 NS NS 297
LSD 10% 2.4 0.6 NS 1.3 4.8 NS 244
*Liberty Link canola check
Mustard, Langdon 2016
Days Days
to 1st to End Flower Days to
Variety Flower Flower Duration Mature Height Lodging Yield
(days) (in) (0-9) (Ibs/a)
Tilney 34 67 33 93 45 4.8 1634
Andante 36 68 32 96 47 4.8 1715
Mean 35 67 32 94 46 4.8 1675
CV.% 1.9 0.6 1.1 1.1 6.0 27.2 8.7
LSD 5% 1.5 NS 0.8 2.3 NS NS NS
LSD 10% 1.1 NS 0.6 1.7 NS NS NS
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Dry Bean Summary, Langdon 2013-2015'

Yield
Days to  Plant 100 Seed 2yr 3yr
Variety Type Maturity Height Lodging Weight 2013 2014 2015 Avg. Avg.
DAP’ (in) 0-9) (© (Ib/a)
LaPaz Pinto 94 16 0.6 29.4 3324 2900 2151 2525 2792
Lariat Pinto 92 17 1.0 31.2 2832 2445 2133 2289 2470
Stampede Pinto 94 14 0.6 27.1 2720 3020 1877 2449 2539
Maverick Pinto 91 10 5.0 36.9 2860 2848 2090 2469 2599
ND-307 Pinto 95 15 0.7 35.6 2792 3113 2029 2571 2645
Windbreaker Pinto 94 12 0.0 33.0 2328 2822 1930 2376 2360
SF103-8 Pinto 97 14 0.0 35.6 -- 2297 2188 2242 --
235127 Pinto 97 11 1.6 37.2 -- 2524 2376 2450 --
HMS Medalist ~ Navy 96 13 1.0 16.1 2292 2286 1724 2005 2101
Ensign Navy 96 14 0.0 20.4 2852 2703 2087 2395 2547
Vista Navy 94 14 1.0 16.3 2584 2513 2129 2321 2409
T9905 Navy 99 14 0.0 21.0 2616 2571 2168 2369 2452
Rexeter Navy 98 13 0.1 16.2 2424 1995 1904 1950 2108
Nautica Navy 96 14 0.0 14.5 2372 1944 1660 1802 1992
Mist Navy 99 16 0.7 18.3 2192 -- 1606 -- --
Bolt Navy 95 14 0.3 21.3 2008 -- 1857 -- --
Fathom Navy 98 14 0.3 20.9 -- -- 1851 -- --
Avalanche Navy 96 15 0.0 20.0 1952 2101 1923 2012 1992
Eclipse Black 94 12 0.0 17.4 2568 2415 1932 2173 2305
Loreto Black 97 13 0.3 15.7 2332 1944 1607 1776 1961
Zotro Black 96 14 0.0 18.7 2580 2275 1933 2104 2263
Merlot Small Red 97 13 3.7 34.0 2224 2180 1544 1862 1983
Rio Rojo Small Red 96 12 1.4 26.0 2252 2656 1406 2031 2105
Rosie Light Red Kidney 100 15 0.0 41.6 -- 1607 1823 1715 --
Pink Panther’ Light Red Kidney 98 14 0.0 50.5 -- 1849 1532 1690 --
Inferno Light Red Kidney 102 13 1.0 473 -- -- 1927 -- --
Talon Dark Red Kidney 96 14 0.0 42.3 -- 1754 1681 1717 --
Montcalm Dark Red Kidney 100 12 0.0 44.2 -- 1672 1529 1601 --
Dynasty Dark Red Kidney 99 12 0.3 50.1 -- -- 1670 -- --
Mean 96 14 0.7 2446 2244 1874
CV. % 2.6 13.0 98.1 11.9 9.3 10.4
LSD 5% 4.2 2.9 1.1 477 470 320
LSD 10% 3.5 2.4 0.9 398 388 266

" The 2016 trial was abandoned due to excessive moisture.
: DAP-Days after planting
’ Pink Panther had some preharvest shatter in 2015.
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Dry Bean Summary, Pembina County 2014-2016

Yield

100 Seed 2yr 3yr

Variety Type Weight 2014 2015 2016 Avg. Avg.
(® (Ib/a)

LaPaz Pinto 345 2039 2961 2710 2835 2570
Lariat Pinto 39.5 1790 2725 2430 2577 2315
Stampede Pinto 35.0 1579 2519 2505 2512 2201
Maverick Pinto 38.5 1783 2185 2664 2425 2211
Windbreaker Pinto 39.0 1812 3130 2325 2727 2422
Palomino Pinto 37.0 - - 2590 - -
Monterrey Pinto 37.0 - - 2901 - -
SF103-8 Pinto - 1415 2555 - - -
23ST27 Pinto - 1442 2740 - - -
ND-307 Pinto - 1947 2833 - - -
HMS Medalist ~ Navy 18.5 1793 1452 1775 1613 1673
Ensign Navy 21.5 1426 1964 2121 2042 1837
Vista Navy 17.5 1773 1950 2304 2127 2009
T9905 Navy 21.5 1697 2001 2450 2225 2049
Nautica Navy 17.5 1419 2038 2072 2055 1843
Mist Navy 21.5 - 1963 2161 2062 -
Fathom Navy 21.0 - 1945 2138 2042 -
Avalanche Navy - 1493 2345 -- -- -
Rexeter Navy -- 1655 2118 - - -
Bolt Navy - - 2185 - - -
Eclipse Black 19.5 1655 2077 2229 2153 1987
Loreto Black 18.5 1472 1841 1871 1856 1728
Zorro Black 19.5 1131 1876 2451 2164 1819
Merlot Small Red 38.5 1558 2106 1890 1998 1851
Rio Rojo Small Red - 1890 1771 - - -
Rosie Light Red Kidney 45.0 976 2018 1827 1923 1607
Pink Panther* Light Red Kidney 54.5 646 1655 1635 1645 1312
Inferno Light Red Kidney 52.5 - 2101 2647 2374 -
Rosetta Pink 34.0 - - 2223 - -
Talon Dark Red Kidney 42.5 726 1470 1582 1526 1259
Montcalm Dark Red Kidney 49.5 795 1732 2016 1874 1514
Dynasty Dark Red Kidney 63.6 - 1994 2188 2091 -
Mean 1528 2151 2228
CV.% 12.3 14.0 10.7
LSD 5% 315 496 394
LSD 10% 262 413 328

*Pink Panther had some preharvest shatter in 2015 and 2016.
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Conventional - Liberty Link Soybean, Langdon 2016
Yield

Maturity Plant 2yr  2-site
Brand Variety Group1 Maturity Height Lodging Protein Oil 2016  Avg. Avg.3
Conventional: date’ (in) (0-9) (%) (%) - bu/a--------
Asgrow (RR-Check) |AG 00632 00.6 9/20 34 1.8 35.6 142 52.1 50.6 57.2
Asgrow (RR-Check) |AG 00932 00.9 9/21 36 1.3 35.8 14.1 57.0 55.1 61.1
NDSU ND Henson 0.0 9/19 34 0.8 355 154 53.5 54.0 59.0
NDSU Ashtabula 0.4 9/26 37 0.3 352 152 59.9 61.6 62.9
Richland MK0249 0.2 9/26 31 1.4 35.5 13.7 38.1 46.0 50.1
Liberty Link:
NorthStar NS 0095LL 0.9 9/18 30 1.2 36.0 14.8 47.6 48.7 54.8
NorthStar NS 0129LL 0.1 9/25 32 0.5 354 144 62.6 57.8 65.1
Stine 01LH22 0.1 9/20 34 0.2 353 14.8 55.8 - 59.0
Stine 02LC26 0.1 9/25 34 0.3 34.5 15.3 56.3 - 60.7
Thunder 5401 0.1 9/25 35 0.8 35.0 14.9 62.7 - 66.1
Trial Mean 9/22 35 1.1 354 14.6 55.5
CV. % 4.6 52 53.3 1.2 1.7 5.8
LSD 5% 1.5 2.6 0.9 0.9 0.5 4.6
LSD 10% 1.2 2.1 0.7 0.7 0.4 3.8
1Ma‘[urity 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 2016
Yield

Maturity Plant 2yr  2-site
Brand Variety Group1 Maturity  Height Lodging  Protein Oil 2016  Avg. Avg.3
Conventional: date’ (in) (0-9) (%) (%) - bu/a--------
Asgrow (RR-Check) |AG 00632 00.6 9/16 31 0.8 352 153 62.2 533 57.2
Asgrow (RR-Check) |AG 00932 00.9 9/17 36 0.5 35.0 15.2 65.1 51.7 61.1
NDSU ND Henson 0.0 9/14 32 1.3 34.7 16.4 64.5 54.1 59.0
NDSU Ashtabula 0.4 9/21 40 2.3 333 16.6 65.9 56.0 62.9
Richland MK 0249 0.2 9/23 34 43 33.6 15.5 62.2 52.8 50.1
Liberty Link:
NorthStar NS 0095LL 00.9 9/16 32 2.0 34.6 16.4 62.0 - 54.8
NorthStar NS 0129LL 00.1 9/21 36 2.0 33.1 16.5 67.6 56.7 65.1
NorthStar NS 0361LL 0.3 9/22 36 1.3 343 16.4 79.0 66.6 --
Stine 01LH22 0.1 9/16 33 0.0 342 16.5 62.1 - 59.0
Stine 02LC26 0.1 9/18 35 0.5 329 16.7 65.2 - 60.7
Thunder 5401 0.1 9/20 39 1.5 32.9 16.5 69.5 59.8 66.1
Trial Mean 9/18 36 2.0 34.0 16.1 65.2
CV.% 7.7 132 67.1 1.3 1.5 5.8
LSD 5% 2.0 NS 1.9 0.9 0.5 5.4
LSD 10% 1.6 NS 1.6 0.7 0.4 4.5

'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 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 2016

Yield

Maturity Plant 2yr 2-site

Brand Variety Group1 Maturity Height Lodging Protein il 2016 Avg. Avg.3
date’ (in) (0-9) (%) (%) bu/a

Croplan R2T00516 00.5 9/17 35 1.9 35.6 14.8 62.1 - -
Croplan R2C00766 00.7 9/18 32 2.6 33.9 15.1 60.2 - -
Croplan R2T00700 00.7 9/17 35 1.8 34.5 153 61.7 - -
Dyna-Gro SO005RYS87 00.5 9/14 36 1.4 353 15.1 65.9 -- 66.9
Dyna-Gro S006RY97 00.6 9/16 33 1.9 34.1 15.4 66.0 - 68.9
Dyna-Gro SO009RY 56 00.9 9/19 35 1.3 355 14.8 61.5 60.2 65.0
Hefty HOO06R7 00.6 9/17 33 2.7 34.7 15.1 61.1 - 61.0
Hefty HOO8R6 00.8 9/20 35 1.5 36.2 14.4 58.0 - 65.1
Hefty HOOR6 0.0 9/21 41 2.5 352 15.1 64.0 - 72.1
Integra 20087 00.8 9/17 32 1.5 36.5 14.1 72.9 64.9 76.8
Integra 20097 00.9 9/21 40 1.8 352 15.1 74.0 - 77.5
Integra 20215 00.9 9/23 34 0.1 36.6 13.6 68.8 - -
Legacy LS-0135 RR2 0.1 9/22 40 2.5 35.4 14.8 71.2 63.7 75.1
Legacy LS-00835N RR2 00.8 9/20 36 1.9 35.9 14.4 56.3 55.7 65.4
Legacy LS-0214 RR2 0.2 9/23 37 1.6 36.1 13.7 72.0 65.0 78.4
Legacy LS-00834 RR2 00.8 9/17 33 0.6 354 144 65.5 59.8 65.0
Legend LS 004R752 00.4 9/15 36 2.0 35.2 15.2 63.0 - -
Legend LS 006R760N 00.6 9/17 34 2.9 34.1 14.9 60.6 - -
Legend LS 007R653 00.7 9/14 37 1.2 32.8 15.4 60.6 - -
Legend LS 008R660N 00.8 9/19 36 1.5 36.5 14.1 61.0 59.5 -
NorthStar NS 0012R2 00.1 9/4 33 0.0 34.0 15.7 54.0 - 54.4
NorthStar NS 0052R2 00.5 9/15 37 2.7 35.6 15.1 63.1 - 63.2
NorthStar NS 0072R2 00.7 9/23 36 0.9 36.2 14.4 67.2 - 68.7
NorthStar NS 008 1NR2 00.8 9/21 36 1.3 36.4 13.7 63.3 60.3 67.3
NuTech 6008R2 00.8 9/17 36 0.9 332 15.2 55.8 56.5 56.4
PFS 16RO08N 00.8 9/22 34 1.5 36.7 13.9 59.6 60.7 64.4
PFS 16RO1 0.1 9/22 41 2.4 36.0 14.6 69.8 61.5 74.7
Pioneer POOST13R 00.5 9/11 29 0.0 359 14.9 52.7 -- --
Pioneer PO06T46R 00.6 9/12 31 0.5 34.1 15.6 56.9 - -
Pioneer PO08T22R2 00.8 9/21 37 1.5 36.2 14.7 65.1 60.8 -
Pioneer POITO6R 0.1 9/21 32 1.0 34.6 15.2 61.3 - -
Prairie Brand PB-00727R2 00.7 9/17 33 2.5 34.6 153 61.7 - 59.8
Prairie Brand PB00856R2 00.9 9/20 37 1.8 36.3 14.4 60.6 61.9 66.6
Prairie Brand PB00950R2 00.9 9/18 38 22 35.8 14.5 65.8 63.7 66.1
Prairie Brand PB-0146R2 0.1 9/21 38 2.3 35.6 15.0 70.1 66.2 75.3

'"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.
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Roundup Ready Soybean, Langdon 2016 (continued)

Yield

Maturity Plant 2yr 2-site

Brand Variety Group' Maturity Height Lodging Protein 0il 2016 Avg. Avg’
date’ (in) (0-9) (%) (%) bu/a

Proseed 10-08 00.8 9/19 37 2.1 359 14.2 66.5 66.2 67.0
Proseed 40-07 00.7 9/12 39 1.6 35.8 13.5 61.8 - 61.2
Proseed 50-08 00.8 9/21 36 2.1 35.6 14.4 62.6 60.2 68.7
REA R00727 00.7 9/17 37 2.2 35.2 14.8 63.0 - 65.4
REA R0O216 0.2 9/23 41 2.5 35.6 14.9 72.0 66.8 70.3
Stine 02RD00 0.2 9/24 34 0.1 36.6 134 69.8 65.0 74.9
Syngenta/NK S006-W5 00.6 9/10 35 0.5 36.2 15.0 62.8 -- 61.8
Syngenta/NK S007-Y4 00.7 9/11 31 0.6 34.8 15.0 61.2 57.5 62.9
Thunder 34006 00.6 9/16 36 0.9 354 14.3 713 62.3 70.1
Thunder 36008 00.8 9/20 36 1.8 36.0 14.3 613 60.0 65.6
Thunder 3601 0.1 9/22 42 2.7 354 15.1 71.8 -- 76.7
Wensman W30065NR2 00.6 9/16 33 2.0 343 15.1 59.0 -- --
Wensman W30085NR2 00.8 9/20 36 1.3 36.5 14.0 61.6 61.2 68.6
Wensman W3024R2 0.2 9/20 35 1.7 35.7 14.1 68.4 64.5 -
Trial Mean 9/18 36 1.6 35.4 14.7 63.8
C.V. % 6.4 6.1 40.6 1.2 1.7 9.1
LSD 5% 1.6 3.0 0.9 0.9 0.5 8.1
LSD 10% 1.4 2.5 0.8 0.7 0.4 6.8

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.

NDSU Langdon Research Extension Center | 2016 Annual Research Report | www.ag.ndsu.edu/langdonrec | 43




Roundup Ready Soybean, Nelson County 2016

Yield

Maturity Plant 2yr 2-site

Brand Variety Group' Maturity Lodging Height Protein Oil 2016 Avg. Avg.’
dat  (0-9)  (n) (%) (%) bu/a

Dairyland DSR-C918/R2Y 00.9 917 0.0 29 359 14.4 70.2 58.6 71.5
Dairyland DSR-0305/R2Y 0.3 9/19 0.2 33 344 15.4 74.7 65.9 75.7
Dairyland DST04-003/R2Y 0.4 9/22 0.1 33 35.7 14.6 69.2 -- 73.8
Dairyland DSR-0404/R2Y 0.4 9/20 0.5 31 342 14.9 66.8 60.9 70.8
Dyna-Gro SO009RY56 00.9 9/16 0.5 31 35.6 15.0 52.8 50.4 58.2
Dyna-Gro SOIRY86 0.1 9/16 0.5 35 34.7 16.0 72.9 63.8 70.3
Dyna-Gro SO03RY36 0.3 9/20 0.0 33 36.6 14.5 72.6 64.6 70.1
Hefty HO2R3 0.2 9/20 0.0 32 34.5 15.0 73.3 62.5 73.7
Hefty HO3RS 0.3 9/19 0.0 32 36.4 14.5 66.4 -- 66.3
Integra 20087 00.8 9/17 0.1 29 35.9 14.6 68.7 57.7 70.1
Integra 20097 00.9 9/16 1.0 37 344 15.9 69.8 -- 71.2
Integra 20126 0.1 9/20 0.5 36 35.1 14.9 73.2 61.4 70.9
Integra 20215 00.9 9/19 0.0 32 35.6 14.6 62.5 -- 65.8
Legacy LS-0135 RR2 0.1 9/16 1.0 37 34.5 16.0 69.8 59.8 72.3
Legacy LS-00835N RR2 00.8 9/16 0.2 31 35.8 14.8 53.9 50.2 58.9
Legacy LS-0214 RR2 0.2 9/19 0.6 35 354 14.8 69.1 61.9 70.3
Legacy LS-00834 RR2 00.8 9/14 0.0 27 353 14.9 62.7 -- 67.2
Legacy LS-0334 RR2 0.3 9/22 0.0 35 35.7 14.7 80.5 68.0 78.6
Mycogen 5BO13R2 0.1 9/18 1.7 37 34.6 15.9 72.2 -- 72.3
Mycogen 5B024R 0.2 9/16 0.5 38 35.9 14.8 66.4 60.0 68.8
Mycogen 5GO009R2 00.9 9/16 0.7 34 35.4 15.1 66.9 -- 68.7
Mycogen 5G007R2 00.7 9/14 0.2 28 35.3 14.9 67.4 -- 67.1
NorthStar NS 0081NR2 00.8 917 0.6 31 35.8 14.8 59.1 -- 64.7
NorthStar NS 0111R2 0.1 9/18 0.7 35 34.7 15.7 69.8 62.6 71.7
NorthStar NS 0200NR2 0.2 9/21 1.2 38 35.6 14.2 66.2 58.9 67.7
NorthStar NS 0480NR2 0.4 9/21 1.4 34 353 14.5 64.8 59.9 69.9
PFS 16RO1 0.1 9/16 1.2 36 344 15.8 71.7 60.6 72.2
PFS 15R04 0.4 9/22 0.4 32 344 14.9 70.4 61.1 --
Prairie Brand PB00856R2 00.9 9/16 0.3 32 36.1 14.5 54.3 53.8 58.8
Prairie Brand PB-0146R2 0.1 9/18 1.5 35 33.9 16.1 73.3 60.8 72.0
Prairie Brand PB-0397R2 0.3 9/21 0.1 37 35.7 14.5 69.0 -- 70.8
Prairie Brand PB-0441R2 0.4 9/20 0.3 32 34.5 14.8 67.8 -- 72.0
Proseed 30-20 0.2 9/19 0.6 36 35.2 14.8 73.7 64.7 73.7
REA R0O216 0.2 9/17 0.8 35 34.6 15.7 70.9 62.6 73.7
REA 64G9%4 0.4 9/20 0.6 34 33.0 16.4 63.4 59.8 65.5
Stine 02RD00 0.2 9/18 0.0 32 35.8 14.7 69.8 60.0 70.0

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).

’A 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 2016 (continued)

Yield
Maturity Plant 2yr 2-site
Brand Variety Group' Maturity Lodging Height Protein Oil 2016 Avg. Avg.’
dat  (0-9)  (n) (%) (%) bu/a
Syngenta/NK S02-B4 0.2 9/15 0.6 33 343 15.3 68.2 -- 68.3
Syngenta/NK S04-D3 0.4 9/19 0.3 34 34.0 15.1 64.3 58.9 68.1
Thunder 34006 00.6 9/13 0.0 30 349 15.0 67.2 -- 66.3
Thunder 36008 00.8 9/18 0.5 33 35.7 14.8 52.9 50.1 56.9
Thunder 3601 0.1 9/16 0.8 37 34.6 16.0 73.1 63.7 73.3
Thunder Astro 00.8 9/16 0.0 32 34.9 14.6 66.2 55.6 66.5
Thunder 3503 0.3 9/20 0.0 34 36.6 14.3 76.0 65.0 --
Wensman W30085NR2 00.8 9/17 0.4 31 35.6 14.9 55.2 53.2 --
Wensman W3024R2 0.2 9/15 0.1 29 35.5 14.8 70.0 64.8 --
Trial Mean 9/17 0.4 33 35.1 15.0 67.1
CV.% 8.9 134.3 5.7 1.1 1.3 5.0
LSD 5% 22 0.8 2.7 0.7 0.4 4.7
LSD 10% 1.8 0.7 2.2 0.6 0.3 3.9

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).
’A 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 2016

Yield

Maturity Plant 2yr 2-site

Brand Variety Group1 Maturity Height Protein il 2016 Avg. Avg.3
date’ (in) (%) (%) bu/a

Dyna-Gro S005RY87 00.5 9/8 39 33.7 16.4 67.9 -- 66.9
Dyna-Gro S006RY97 00.6 9/10 33 323 16.3 71.8 -- 68.9
Dyna-Gro S009RY 56 00.9 9/16 39 33.8 15.8 68.6 64.6 65.0
Hefty HOO06R7 00.6 9/12 33 32.9 16.3 61.0 - 61.0
Hefty HOO8R6 00.8 9/15 36 33.8 15.9 72.3 -- 65.1
Hefty HOOR6 0.0 9/17 41 33.0 16.8 80.3 -- 72.1
Integra 20087 00.8 9/16 33 344 15.1 80.7 - 76.8
Integra 20097 00.9 9/17 42 33.1 16.7 81.0 -- 77.5
Legacy LS-0135 RR2 0.1 9/17 43 335 16.4 79.1 66.8 75.1
Legacy LS-00835N RR2 00.8 9/16 39 343 15.6 74.5 65.7 65.4
Legacy LS-0214 RR2 0.2 9/18 41 333 16.0 84.9 67.5 78.4
Legacy LS-00834 RR2 00.8 9/9 31 325 15.9 64.6 60.4 65.0
NorthStar NS 0012R2 00.1 8/30 31 31.8 16.8 54.8 -- 54.4
NorthStar NS 0052R2 00.5 9/9 35 342 16.2 63.4 -- 63.2
NorthStar NS 0072R2 00.7 9/16 39 33.7 15.9 70.2 -- 68.7
NorthStar NS 0081NR2 00.8 9/13 37 332 15.9 71.4 66.8 67.3
NuTech 6008R2 00.8 9/11 35 31.7 16.9 571 56.5 56.4
PFS 16R0O08N 00.8 9/15 39 334 16.1 69.2 60.9 64.4
PFS 16R0O1 0.1 9/17 41 32.6 16.8 79.7 67.6 74.7
Prairie Brand PB-00727R2 00.7 9/11 34 32.6 16.7 58.0 -- 59.8
Prairie Brand PBO00856R2 00.9 9/16 37 344 15.6 72.5 67.2 66.6
Prairie Brand PB00950R2 00.9 9/15 39 333 15.9 66.3 58.9 66.1
Prairie Brand PB-0146R2 0.1 9/17 42 33.0 16.7 80.4 69.5 75.3
Proseed 10-08 00.8 9/15 39 33.1 15.9 67.5 58.2 67.0
Proseed 40-07 00.7 9/2 36 32.5 15.9 60.6 -- 61.2
Proseed 50-08 00.8 9/15 39 34.1 15.8 74.9 66.0 68.7
REA R0O0727 00.7 9/7 34 32.8 15.9 67.8 -- 65.4
REA RO216 0.2 9/17 43 32.9 16.6 68.6 62.8 70.3
Stine 02RD00 0.2 9/18 33 34.0 15.3 80.0 -- 74.9
Syngenta/NK S006-W5 00.6 9/6 28 33.0 16.7 60.7 - 61.8
Syngenta/NK S007-Y4 00.7 9/8 30 33.3 16.3 64.7 59.4 62.9

'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 2016 (continued)
Yield
Maturity Plant 2yr 2-site
Brand Variety Group1 Maturity Height Protein Qil 2016 Avg. Avg.3
date’ (in) (%) (%) bu/a
Thunder 34006 00.6 9/10 35 33.0 16.3 69.0 59.0 70.1
Thunder 36008 00.8 9/16 38 33.6 15.6 69.9 65.2 65.6
Thunder 3601 0.1 9/16 43 335 16.5 81.7 -- 76.7
Thunder Astro 00.8 9/16 38 334 15.3 69.9 64.2 -
Thunder 3503 0.3 917 37 35.0 15.2 80.3 - --
Wensman W30048R2 00.4 9/8 35 33.7 16.3 60.7 -- --
Wensman W30085NR2 00.8 9/15 38 34.5 15.5 75.7 64.3 68.6
Trial Mean 9/13 37 333 16.1 69.7
CV.% 3.8 5.7 1.4 1.9 8.8
LSD 5% 2.3 3.0 1.0 0.6 8.6
LSD 10% 2.0 2.5 0.8 0.5 7.2

'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.
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Roundup Ready Soybean, Walsh County 2016

Yield

Maturity Plant 2yr 2-site

Brand Variety Group' Maturity Height Lodging Protein Oil 2016 Avg. Avg.’
date’ (in) (0-9) (%) (%) bu/a

Channel 00806R2 00.8 9/16 43 0.9 34.7 15.3 70.0 63.9 --
Channel 0205R2 0.2 9/18 46 1.9 34.7 15.0 76.0 67.7 --
Channel 0209R2 0.2 9/18 46 3.9 32.8 16.7 74.7 67.8 --
Dairyland DSR-C918/R2Y 00.9 9/16 36 0.9 34.5 15.3 72.9 68.0 71.5
Dairyland DSR-0225/R2Y 0.2 9/17 50 4.7 33.1 16.4 75.0 -- --
Dairyland DSR-0305/R2Y 0.3 9/19 38 0.9 33.4 15.8 76.7 72.6 75.7
Dairyland DST04-003/R2Y 0.4 9/23 38 0.2 343 14.9 78.5 -- 73.8
Dairyland DSR-0404/R2Y 0.4 9/22 39 0.6 34.1 15.1 74.8 68.4 70.8
Dyna-Gro SO09RY56 00.9 9/18 37 1.8 342 15.5 63.6 63.1 58.2
Dyna-Gro SOIRY86 0.1 9/18 46 4.1 32.5 16.8 67.6 66.1 70.3
Dyna-Gro SO03RY36 0.3 9/21 39 3.6 34.7 15.2 67.6 65.2 70.1
Hefty HO2R3 0.2 9/21 38 1.2 339 15.1 74.2 66.6 73.7
Hefty HO3R5 0.3 9/21 37 2.1 354 15.2 66.3 -- 66.3
Integra 20087 00.8 9/16 35 0.9 35.6 14.8 71.6 64.4 70.1
Integra 20097 00.9 9/18 42 4.4 33.6 16.2 72.6 -- 71.2
Integra 20126 0.1 9/18 42 3.1 349 15.1 68.6 64.4 70.9
Integra 20215 00.9 9/20 39 0.4 35.5 14.5 69.1 -- 65.8
Legacy LS-0135 RR2 0.1 9/18 48 3.6 337 16.3 74.7 69.7 72.3
Legacy LS-00835N RR2 00.8 9/17 39 34 35.1 15.0 63.9 61.7 58.9
Legacy LS-0214 RR2 0.2 9/17 40 3.1 35.1 15.1 71.6 65.5 70.3
Legacy LS-00834 RR2 00.8 9/16 35 0.9 35.2 14.7 71.7 -- 67.2
Legacy LS-0334 RR2 0.3 9/22 42 4.1 35.1 14.9 76.7 71.9 78.6
Mycogen 5BO13R2 0.1 917 47 53 33.0 16.7 72.4 -- 72.3
Mycogen 5B024R 0.2 9/17 42 1.9 34.7 15.1 71.2 64.4 68.8
Mycogen 5G009R2 00.9 9/18 42 23 34.1 15.1 70.4 -- 68.7
Mycogen 5G007R2 00.7 9/15 36 1.2 345 14.9 66.9 -- 67.1
NorthStar NS 0072R2 00.7 9/18 41 1.6 349 14.9 66.6 -- --
NorthStar NS 0081NR2 00.8 9/17 35 2.4 349 14.9 70.3 -- 64.7
NorthStar NS 0111R2 0.1 9/18 45 4.7 32.9 16.3 73.5 68.6 71.7
NorthStar NS 0200NR2 0.2 9/21 49 3.6 33.8 14.9 69.2 64.5 67.7
NorthStar NS 0480NR2 0.4 9/23 40 24 34.8 14.9 75.0 71.4 69.9
PFS 16RO1 0.1 9/18 47 4.9 33.8 16.0 72.7 63.9 72.2
Prairie Brand PB00856R2 00.9 9/18 41 3.7 349 15.2 63.2 63.0 58.8
Prairie Brand PB-0146R2 0.1 9/19 45 4.4 335 16.5 70.7 67.6 72.0
Prairie Brand PB-0397R2 0.3 9/22 40 2.7 344 14.9 72.6 -- 70.8
Prairie Brand PB-0441R2 0.4 9/22 39 0.5 33.7 14.9 76.2 -- 72.0

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, Walsh County 2016 (continued)

Yield

Maturity Plant 2yr 2-site

Brand Variety Gl‘Ollp1 Maturity Height Lodging Protein QOil 2016 Avg. AVg-3
date’ (in) 0-9) (%) (%) bu/a

Proseed 30-20 0.2 9/19 41 43 34.7 15.2 73.6 69.9 73.7
Proseed 10-08 00.8 9/18 43 33 335 15.5 63.4 -- --
REA R0O216 0.2 9/18 46 53 33.0 16.4 76.5 70.4 73.7
REA 64G94 0.4 9/21 43 4.8 32.5 16.3 67.6 66.1 65.5
Stine 02RDO00 0.2 9/21 33 0.5 344 15.0 70.3 65.9 70.0
Syngenta/NK S02-B4 0.2 917 41 1.5 33.7 16.0 68.3 -- 68.3
Syngenta/NK S04-D3 0.4 9/19 41 1.5 33.7 15.0 71.8 67.2 68.1
Thunder 34006 00.6 9/15 37 0.7 33.9 15.5 65.4 -- 66.3
Thunder 36008 00.8 9/18 37 23 34.8 15.4 60.9 60.6 56.9
Thunder 3601 0.1 9/18 43 5.0 33.2 16.5 73.6 69.4 73.3
Thunder Astro 00.8 9/17 41 23 33.8 14.9 66.8 63.7 66.5
Wensman W300099R2 00.9 9/18 41 1.7 33.7 16.0 66.2 65.2 --
Wensman W3018R2 0.1 9/17 49 4.5 33.2 16.6 72.4 68.2 --
Trial Mean 9/18 41 2.7 34.1 15.5 70.7
CV.% 55 8.0 41.5 1.4 1.8 6.3
LSD 5% 1.4 4.6 1.5 0.9 0.6 6.3
LSD 10% 1.2 3.9 1.3 0.8 0.5 53

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 2 Xtend Soybean, Langdon 2016
Yield

Maturity Plant 2-site

Brand Variety Group'  Maturity Height  Lodging  Protein oil 2016 Avg’
date’ (in) (0-9) (%) (%) bu/a
Dyna-Gro S007XT27 00.7 9/19 35 0.5 36.3 13.8 68.7 67.7
Hefty H007X7 00.7 9/21 35 0.8 36.2 14.2 60.8 58.0
Hefty HO009X7 00.9 9/19 39 1.8 36.5 13.4 65.0 66.4
Integra 50098 R2X 00.9 9/22 40 2.0 36.7 13.3 66.8 70.1
Legacy LS-00937 RRXT 00.9 9/20 38 2.0 35.7 13.5 71.0 72.4
Legacy LS-0237 RRXT 0.2 9/21 42 2.0 36.2 13.9 72.0 76.0
PFS 17X009 00.9 9/17 40 1.8 36.0 13.5 70.4 73.3
Proseed XT6007 00.7 9/21 35 1.0 36.0 13.8 67.4 67.6
Proseed XT6009 00.9 9/22 38 2.0 36.1 13.3 70.1 71.5
Wensman W10063NRX 00.6 9/21 34 0.8 35.7 13.9 67.3 67.4
Wensman W1016RX 0.1 9/21 39 1.8 36.5 13.2 68.1 71.6
Trial Mean 9/20 38 1.5 36.2 13.6 68.0
CV. % 16.7 5.8 49.6 0.9 1.7 6.4
LSD 5% NS 32 1.1 NS 0.5 NS
LSD 10% NS 2.6 0.9 NS 0.4 52
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).
’A 2-site average of our northern region. Langdon REC and Pembina County (Cavalier).
Yield, oil and protein reported at 13% moisture.
Roundup Ready 2 Xtend Soybean, Pembina County 2016
Yield
Maturity Plant 2-site
Brand Variety Group'  Maturity  Height  Protein oil 2016 Avg.’
date’ (in) (%) (%) bu/a

Dyna-Gro S007XT27 00.7 9/10 34 32.6 16.1 66.6 67.7
Hefty HO007X7 00.7 9/10 31 32.1 16.3 55.1 58.0
Hefty HO009X7 00.9 9/16 40 33.2 15.3 67.7 66.4
Integra 50098 R2X 00.9 9/17 40 339 15.0 73.4 70.1
Legacy LS-00937 RRXT 00.9 9/16 39 33.6 15.1 73.7 72.4
Legacy LS-0237 RRXT 0.2 9/16 44 33.4 15.7 79.9 76.0
PFS 17X009 00.9 9/16 41 34.0 15.2 76.2 73.3
Proseed XT6007 00.7 9/10 35 33.0 16.1 67.7 67.6
Proseed XT6009 00.9 9/16 41 33.6 15.1 72.9 71.5
Wensman W10063NRX 00.6 9/10 36 33.1 16.0 67.4 67.4
Wensman W1016RX 0.1 9/16 41 339 14.9 75.0 71.6
Trial Mean 9/14 38 333 15.5 70.5
CV. % 5.8 4.9 1.6 23 4.0
LSD 5% 1.2 2.7 NS 0.8 4.1
LSD 10% 1.0 2.3 1.0 0.6 34

lMa‘[urity Group provided by company.

*Days 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 2 Xtend Soybean, Nelson County 2016
Yield
Maturity Plant 2-site
Brand Variety Group' Maturity Height Lodging Protein  Oil 2016 Avg’
date’ (in) (0-9) (%) (%) bu/a
Dyna-Gro S04XT77 0.4 9/20 35 0.8 35.5 14.9 76.3 73.4
Hefty HO02X7 0.2 9/21 40 1.0 349 14.9 71.8 71.4
Hefty HO03X7 0.3 9/21 35 1.3 35.0 15.0 67.6 67.0
Integra 50098 R2X 00.9 9/20 36 1.0 34.7 14.6 74.1 70.2
Legacy LS-00937 RRXT 00.9 9/20 36 1.5 35.1 14.4 70.5 69.6
Legacy LS-0237 RRXT 0.2 9/20 38 1.5 34.6 15.2 73.5 73.3
Legacy LS-0337 RRXT 0.3 9/21 35 0.5 35.5 14.6 69.7 70.7
Proseed XT6009 00.9 9/19 37 1.8 35.6 14.1 71.9 69.6
Proseed XT603 0.3 9/20 40 1.5 342 15.3 74.1 75.3
Proseed XT604 0.4 9/21 35 0.3 35.3 15.0 75.1 73.3
Wensman W1016RX 0.1 9/20 36 2.3 35.0 14.3 72.2 69.8
Wensman W1037RX 0.3 9/20 42 2.0 34.6 15.0 71.7 70.1
Trial Mean 9/20 37 1.3 35.0 14.8 72.4
CV. % 5.4 4.8 52.8 1.0 1.9 5.9
LSD 5% NS 2.6 1.0 0.8 0.6 NS
LSD 10% NS 2.1 0.8 0.6 0.5 NS
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.
Roundup Ready 2 Xtend Soybean, Walsh County 2016
Yield
Maturity Plant 2-site
Brand Variety Group'  Maturity Height Lodging Protein  Oil 2016 Avg.’
date’ (in) (0-9) (%) (%) bu/a
Dyna-Gro S04XT77 0.4 9/19 39 2.3 34.8 15.2 70.5 73.4
Hefty HO02X7 0.2 9/20 50 6.8 33.8 15.5 71.0 71.4
Hefty HO03X7 0.3 9/20 40 33 34.1 15.1 66.4 67.0
Integra 50098 R2X 00.9 9/19 46 5.0 34.3 14.3 66.3 70.2
Legacy LS-00937 RRXT 00.9 9/17 48 5.0 34.1 14.7 68.6 69.6
Legacy LS-0237 RRXT 0.2 9/18 50 5.5 335 15.6 73.0 73.3
Legacy LS-0337 RRXT 0.3 9/19 44 2.3 34.0 15.7 71.7 70.7
PFS 17X03 0.3 9/20 50 6.8 34.0 15.0 71.7 -
Proseed XT6009 00.9 9/18 47 4.0 34.7 13.9 67.2 69.6
Proseed XT603 0.3 9/20 49 6.5 34.4 15.0 76.5 75.3
Proseed XT604 0.4 9/19 38 1.8 34.7 15.1 71.4 73.3
Wensman W1016RX 0.1 9/19 45 4.3 34.5 14.0 67.3 69.8
Wensman W1037RX 0.3 9/20 50 6.8 33.7 15.3 68.5 70.1
Trial Mean 9/20 46 4.6 34.2 14.9 70.0
C.V.% 7.5 7.9 25.6 1.7 2.0 5.8
LSD 5% NS 5.2 1.7 NS 0.6 5.8
LSD 10% NS 4.3 1.4 NS 0.5 4.8

]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.

NDSU Langdon Research Extension Center | 2016 Annual Research Report | www.ag.ndsu.edu/langdonrec | 51



"TT1-T1D6SS ‘0T1-U0d[Bq ‘9T [-0LTNS ‘801-qu0oAduoH ‘amyew 0} se :§ooyD ALmejy
*QIMISIOW ¢,()] 03 PAIsnipe arom JyJrom 1s9) pue paIk JSoATRY ‘[10

Sunjuerd 1oye @QQM

Noayo pLIgAY uL) SuoT-3) ‘[eruswLdxg-dxy ‘O[qe[leAr A[[eI0I0WWO)-Y)) smels,
JUBISISOY MIP[IA Aumo(q = YNNG ‘unSssardxyg =xXH ‘progaed)) = 1D ‘(o1o[ourf)[euonipes], = pel] ‘ungnN = SN 01910 YSIH = OH :0d4 L

I€I€  8CIE 6¢vE  LE8CT LIIE L'yl LE 8ty 1d! €L 9L VO YA ‘OH Xd LH89 Y9 LN
- - I6l¢ - - L0l '8¢ 89 Sl 9 VL VO YNA ‘SN “ID ¥I¢€9 EESARUE
=" =" SYLT =" =" I'el SIe £'6¢ S0 €9 YL VO JIAA Trouo) ‘SN “ID LOEINTISN passnN

681¢ 18C¢ 66LE TI9LT S00¢ 801 ['ee L9¢ Sl 99 €L VO JINA Trouo) ‘SN 1D JIINQ 198peg paosnN

G98C 090¢ 8¢€0€ T80E SLYT 891 89¢ 0°st L'l €9 LL VO SN ‘Xd uooreq pa9snN
- - 80S¢ - - €1l SLE 89 €0 €9 VL VO YA ‘OH “1D VSEIWHYN paosnN

LSTE €ELE 0ELE 9ELE  SOET 961 £ee LSy ¢t L9 8L VO YA ‘OH “1D JoUIOH passnN

8CIE  PITE 890¢€ 09¢€E 956¢C 8l 9°6¢ [A4% 0¢ 99 9L VO YNA ‘SN “ID II oTewer) paosnN

06T SCO0E €80¢€ 896C 99T Syl 1'9¢ 9vv Sl ¥9 YL VO YA ‘OH “1D 11 3eqo) passnN

G8EE  GBEEL  E8PE  LBTE - 9°¢l 9°0¢ 1947 ¢S 99 VL VO Y2 ‘SN “Xd Uuo[e L, pa9snN
- - 9¢1¢ - - eyl 99¢ 9Ly ¢t ¥9 9L dxg JYNd ‘OH “1D 06C-91 dXd uejdor)
- - 066¢ - - 8l 8¢ oy v 19 8L dxg YNd ‘OH “1D 88C 91 dXH uepdor)
- - €CLE - - 9Tt 0ce vov 1l 89 8L dxg YA ‘OH “1D €00-9T dXH uejdor)
- - 966¢ - - €1l 1343 S9Y €0 S9 SL dxg YA ‘OH “1D 0091 dXH uerdor)
- - 156¢C - - 4! 1443 8V [ 65 SL dxg JNA ‘OH “1D 100-91 dXH uejdor)
- - 483 - - Lel yee [2°1% 00 19 VL dxg YA ‘OH “1D 11291 dXH uerdor)
== ev6C CTL6T  Y16T - 891 L'ye 'ty 0 IL 6L dxg YA ‘OH “1D L81-ST dXH uejdor)
- GE6C TlEE 8¥ST - 0Cl 0°¢e 8Ty 00 9 LL dxg YNd ‘OH “1D 8T1-ST dXH uerdor)
- §T6C 090¢ 68LT - £l L'ce 9ty 70 99 LL dxg YA ‘OH “1D LTI-ST dXH uejdor)

LOLT 606C 886C 1¢8C €£0¢€C LTl yee 9y €0 69 9L VO YNd ‘OH Xd OH 8¢SV uepdor)
- - 96¢e - - VLI 6°¢ce ey 60 99 9L VO YA ‘OH Xd OH H SS¥ uejdor)

668C 8¢6C o6vvC 9TvE  TT8T S0l Gg9¢ ly v'C ¥9 €L VO YNA ‘SN ‘XA q7ey uerdor)
- €01¢  0CIE  L8OE - 1'9¢ Lee 0¥y Y 99 6L VO YA ‘OH “1D OH 1D €£5¢ uejdor)
- 656C 0887 8¢0¢ - ¥'6 [A%3 0Ly Sl L9 99 VO YNd ‘OH “1D OH 1D 6vS uerdor)

91  SEvE  S9PE  SOPE  ST9T 1'6¢ 443 LA4% 60 0L 8L VO YN ‘SN “ID 1O S¥S uejdor)

©/sq| (%)  (asa) (%) (60 (u)  (sAep)

IAE  JAT  9T0T SI0T ¥IOT ISIOIN  JUSPAL  [IQ  SUISPOTT JYSPH MO  SME)S PAAL, PLIQAH pueag
EYTREIN S dIN)sIowW o, (] @ ISIAIRH  ISOL wR)S jue[d 0} sAe(q PLIQAH

PRIA

9](0Z uopsue ‘rdmopuns [10

52 | NDSU Langdon Research Extension Center | 2016 Annual Research Report | www.ag.ndsu.edu/langdonrec



"TTI-TD6SS ‘0TI-U0dT] ‘9T [-0LTNS ‘801-qUI00ASUOH :aInjew 0} sAe(] :§oayD) ALmey

‘oImsIow 9,()| O3 pajsnipe a1om JyIrom 1S9} pue PoIA ISeAIey ‘[10

Sunjuerd 1oye m\?Qm

Yooy pLIgAY wid) SuoT-3[) ‘TeruswLadxg-dx ‘9[qe[reAr A[[BIOIOWWO)-Y) smels,

WE)SISOY MIP[IN AuMo( = YN ‘UNgssaIdxg =X Ploy1ed]) = T “(oIo[oul])[euoniper], = pei], ‘ungnN = SN “019[0 YSTH = OH 2dAL,

Ity SIy  #S¢ v'C 80 91 91 6 I'e %01 dST

8TS  96v STy 8T 01 6'1 6'1 8¢ L€ %S ST

Tor  Tol L6 6’11 8’1 $T v 9L S 0°¢ % A

EVIE  $86T L9TT 9l €Y 6hh 91 9 9L UBIA] [ELLL

88¥C T8YT €9TT 00LT 00ST S'L Lve  €¢cp 01 19 L 30 peiL 68 vasn

- - S60€ - - L1l vee  8vy 8¢ S9 9L dxg A ‘OH “1D 68T7IXN eJudSukg

- S 2 - 691 €re  S6v 0°¢ 6S 8L dxg NA ‘OH “TD 88THIXN Bjuagukg

- - 9Tre - - 91¢ L'TE 69 1'C 9 8L VO INA ‘OH “1D 616LAS BIUOSUAS

1€8C €v6C 609C 8LTE L0O9T | TOI LeE  v'Sy L0 9 L /o) A ‘OH 1D LTLLAS BJUOSUAS

- - 91 - - 6’11 L'se  To¥ 80 29 9L \48) YNA ‘OH r00C1 paosold

L69T 099T S99T 99T OLLT | 911 91E  60F 'l 89 9L \48) OH “10 1€-4 paasoid

- - L8YE - - 1ad! §9¢ €Ly I'l $9 SL VO OH “1D $TOTI paosoIq

- - T6Te - - 6'Cl L'EE  9Sh 00 69 8L dxyg WA ‘OH 1D 10190054 paasoid

- - 9L¥E - - N vye Ty 81 9 9L VO YA ‘OH X4 06dHE9d Iosuold

- S (1 4 S - 6'6 0€e Tl Tl 9 SL \48) WA ‘SN XA 0LAINEId 1oauold

- - V0LT - - 011 €9 69% 0 89 L VO ANA ‘OH ‘X4 09dHE9d Ioduorq

e/sq (%)  (assq) (%) (60 (u)  (sAep)

IAE  JAT  STOT VIOT €107  ISIOIN  JUSPAL  [IQ SUISPOTT JYSPH MO  SmE)S PAAL PLIQAH pueag

3eIdAY INISIOW o, 0L @ ISAIRH  IS9L [LIEXTN jue|d 0} sAe(q PLIqAH
PPRIX

(panunuod) 917 uopsue| ‘“dmopuns 10

NDSU Langdon Research Extension Center | 2016 Annual Research Report | www.ag.ndsu.edu/langdonrec | 53



QIMISIOW 9,1 03 pasnipe a1om 1YF1om 1S9} pue paIk 1SoAIeH

‘Sunuerd 1oyye mxmﬂm

NoUd pLIqAY wiIe) SuoT-3D Teruowrodxa-dxg ‘o[qeieae A[Jerorowuio)-y) smes,

JUE)SISAT MIP[IL AUMO(], ‘ssaxdxy ‘PRYILI[D-TD),

(447 60¢ SN Ve L'l 8’1 9¢ S'1 %01 dST

SIS LLE SN 6'C I'C 194 SN 8’1 %S dST

06 8L 96 €11 9v 0LE 8¢ 1! % 'AD

0€ce  6CLC  PLOE vyl 0°¢¢C Ve L9 VL UBIN [BLLL,

L98T  PSLT 198C  9¥9¢ €60¢ 08 9¢ €C ISl I'LT €T S9 €L 2D 149 vasn

- - I¥8¢ - - 78 €L LS evl €ve L1 69 YL dxg s0ce oy

- - LLYE - - S6 78 8P L9l L'vT 01 IL LL VO [IOSTCT o

- - 999¢ - - 149 S8 123 0¥l 9°¢¢C 01 IL SL vO SIee odd

890¢  060¢ evie  9¢0¢ 920¢ 98 144 €l 9°¢l 6'vC €9 19 L VO CANQ Pyued paasnN

- - 14 - - LL 8t 144 L91 Tee €8 9 L dxg e NA16£6€ dxg ungue)

- - LSTE - - 96 68 9 €oI1 (474 33 99 L dxg :805%9 dxg ungues
e/sq| I9A0 O/y---mmmm-m- (%) (q/sqD)  (6-0) (un)  (sep)

g a87 9107  STOT  FIOT  9/8T ¥9/0T +9/TT  ISIOIN  IYSIOA\ 3UISPOT IYSPH IIMOLY | smyels PHAAH pueag
EY IR EIN aanjsiouwt o, @) UJIIIIS A0 PIIS JS9AIRH  IS9L [LIEXTN jueld 0} sAe(q

PRIA

9](7 uopsue| ‘“romopung ([10-uou) uonIJuo))

54 | NDSU Langdon Research Extension Center | 2016 Annual Research Report | www.ag.ndsu.edu/langdonrec



"S91391JBA UMD PJ4NII0 SHEJ} dIWOUOISe UDDMID] SIIUDIBYIP JUedIHUSIS J9Y10 3Y3 4O ISOIN
"91eJ 3uIpaas 1SoMO| 9y 1e p|alA Jamo| Ajpuediyiusis e pey odseqe] Alsliea ay) auaym Jaxog Alslien ayl Jo} ;14/Spass 9 01 € JO a1k SUIpPaas 3yl UsaMIa(
PISIA Ul S90UBIBHIP JUBDIHUSIS OU DJ3M 343Y] "UOIZDJ JNO J04 d3kJ Sulpaas wnwiido ay3 sulwJia1ap d|ay 03 Sem |eld] SIY3 4O DAI393[qO YdaJeasad sy

"921S paas ay3 uo 3uipuadap ‘auoe uad s|aysnq - Jo d1ed 3ulpass e 3ulinbau uslyo spaas 9due| AJoA aue sueag eqeq 1004 aJenbs uad spaa3s ¢ S| sueag
eqe4 404 91kl 3UIPI3S PAPUSWILIOIDI JUDJIND BYL *SUOIHPUOI 1SIOW JBPUN 359Q MOJ3 1eyl dwnga| |enuue ‘Uoseas |00d ‘Sulinjew-3uo| e aJe sueag eqge4

weo| sauleg eans :adA] 10§

sayoul g :3uipeds moy

"SJUDWIIEDJ} UDDIMIDC DDUDIDHIP |BJIISIIEIS OU-SN

[euolniuaauo) :ade||iL
0z J9qwa1das :21eQ 1sanIeH
punoJ3 uo 3ej} SulA|=g ‘Duou=Q “mc_m_uo._m

1eayM Sulids :dou) snoinaud

€ Ae :91eQq Sunueld
Sunue|d yayye m\:m,n_.%cﬁ_H

T€S SN 90 A%’ T1 [ SN SN 60 0T ST T1 80 %0T as
9 SN L0 €'€C €1 ST SN SN 0T €1 81 7' 60 %S AS1
'8 01 1C o€ 0’61 9’9 99 L0 0T 8’1 6'v¢ T'61 L€ % 'N'D
LOVS €9 T'€c 0€s LY ST 145 LTT 0oL 8 0's 8v LT uesiy
8819 9'€9 6'€C €89 SV ST €S LTT 69 Ly 9 8'S LT 9-J9x0g
6SLS ¥'€9 v've LLS S'€ 9T 99 8T1 69 LY L'S 'S 8T G-laxoqg
€8S €9 6'€C 06S 8¢ ST SS LTT 0L Ly LY LY LT y7-19xogd
€E€LS ¥'€9 T've ¥6S S'€ LT LS LTT oL 14 T'€ 9'¢ LT €-1axog
06¢S L'C9 0'ce 1/7A% S9 9T SS LTT 0oL 61 9 €9 91 9-0dseqe]
7005 8'¢9 T'ec 6LV €q 9T 145 LTT TL 0S 8'S 9 LT G-0d3seqel
8¢TS 6'C9 v'ee SS9 0's ST [4S) LTT TL 61 0's 8v 81 Y-0dseqeL
ocev 7'€9 0'ce 9Lv €q €1 TS LTT TL 61 9'¢ 6'C 81 €-03seqel
(e/sa))  (na/sa)) (%) (8) (6-0) (u) (u) (ldva)  (.dva) (.dva) (,4) (M) (,dva)
PISIA ySidp uislodd IMX  BuISpol  pod st H 2inlel\  Jomo|4  Jamo|{ 3sandeH Sulpaas 2duadiswl M/spass
1s9] 000T H lueld 01 pujy 03  1sT 0} pueis iueld 91ey 3ulpaas
pod sheq sheq sheq /A1oepn
uopSueq 9T0C - ueag mnmu__

|el] @1ey Suipaas ueag eqed 9102

J31Ud) UOISUIIX] Ydoaeasay uopsSue] NSAN

NDSU Langdon Research Extension Center | 2016 Annual Research Report | www.ag.ndsu.edu/langdonrec | 55



"91ep Sulpaas £ pue ¢ Aej ay3 01 patedwod Juedijugis SAem|e 10U 249M SIIUBIBHIP INg SD1IBLIBA

yioq Jo} wnwiido sem aiep 3ulpass € Aejp Yl "SS13I814eA Y1oq 104 pIDIA 31S9MO| Y3 pey 31ep 3uipaas g aunf ayl ‘Suol}dealul 3lep X AlaleA may ul

pa1|nsaJ siyl pue siiesy dlwouose 1sow Joy al1ep Suipaas 01 Ajlie|iwis papuodsad sallalieA ylog "odseqe] ueyl p|alA Jaysiy e pey Joxog ‘siesydjwouosde
Auew J0j sa11914BA OM] B3} USIM]SQ P3JJNII0 SDOUIRYIQ "UOI334 UNO 104 1ep Sulpads wnwiido Y3 auiwad1ap 01 SeM |elJ} SIy} Jo dA1303[qo ayl “sp|alA
Jay31y urelgqo o1 AjJes pajueld ag 01 SPISU puUe SUOIIIPUOI 1SIOW J3PpUN 1530 SMOJS 1Byl swn3s| |enuue ‘Uoseas |00d ‘Sulinjew-3uo| e aJe sueag eqe4

‘93ep pue 91eJ SulIpadsS USIMIIQ UOIIIBIDIUI JUBIIHIUSIS OU SEM DJ3Y3 S91BIIPUl XOg ST 3Y3 Ul (--) v “10|d-1|ds :uBisag |eruswiadxy
[euonnuanauo) :33e||1L 1eaym Sulads :doua) snolnald ‘saydul g :3uipeds moy ‘Oz Joquiardas :aleq 1sandeH ‘g Ael :91eq Sunueld
'S]UDWIIEDJ] UDIMIDQ 9DUJBHIP |BIIISIIEIS OU-SN ‘punoJd uo 1ej} Sulh|= ‘@uou=Q “mc_mvoﬁ ‘Bunue|d Jayye .u.\,mn_..n_{n_H

EVS 80 L0 4% SN 1°¢ 8¢ 6T €'¢ L0 SN SN L0 %S ds1
§¢8¢ L'6S 0'ce 687 v'e TC LS ST1 TL 6€ 8v 9'¢ 6 9 aunr
01SY 0'€9 T'€ec 1214 v'S LT 18 601 99 ev SV 9'¢ 1T €z Aein
C¢LTS 0'€9 8¢t 1vs 9y ST SS €Tl 99 St 9y LY €T €T AeiN
99 0'€9 LTt L0S v'e ST €S 917 TL 6v [ v 81 € Aeiy

S911914eA J9N0 paSesane suesw 3ep Sulpaas

61 SN ¥'0 TSt ¥'0 01 L'T SN SN [ SN €0 €0 %S dsS1
L69Y €79 8'€¢ 999 Ve 81 LS €1t 89 127 vy 8'€ €1 Jaxoqg
888¢€ 129 S'T¢ 1 N4% 67 91 [4) €T 69 St 9y (4% €T odseqe]

sa1ep Suipaas 19n0 paSelsane sueaw Ajauep
8¢ - - - - - - - - - SN 90 - %01 as1

STE - - - - - - - - - SN S0 - %S AS1

8'S 6'¢ 0'¢ 60 0€T €9 6'¢ 0T 1743 9'¢ 6°€C 68 S'¢C % "N
[45Y4% [44S) L'TC S0S (4% 0¢ vS €T 69 4% St 0% €1 UEIIA
686¢ ¥'6S V'ee €99 8'C [44 6G STT 69 8¢ 9y 0€ 0T 9 aunr
8697 T°€9 v've 0SS S'v LT SS 60T L9 127 S'v €€ 11 €z Aein
61789 0'€9 9'€C S6S oV 91 LS €11 <9 4% 9'v 9'v €1 €T AeiN
0S¢s 9'€9 o've 859 S'C ST SS 911 TL 6V 6'¢ (47 61 € ey

Jaxog
099¢ 009 9°0¢ STV 07 0¢ 99 STT €L ov 0’S (47 6 9 aunr
| X437 879 6'T¢ 91V 9 91 514 01T 99 4% S'v 8'€ 11 €z Aein
96t T°€9 |44 L8V S v vS €1t L9 17 S'v 6t €1 €T AeiN

VL0V S'?9 €1¢C SSY (47 v TS 911 [44 0S S'v 6'¢ 8T € ey
(e/sa))  (na/sal) (%) (8) (6-0) (u1) (u1) (,dva) (dva) (.dva) (M) (M) (,dva) odseqe]
PIDIA ySivsp uidoud IMX  BuiSpol  podIsT H 2Jn1e|Al  Jamo|4  Jamo|4 1sandeH SBujpeas o2dusdiaw3l  91eq Suipass

1591 000T H e|d 0} puj 01  1sT 0} pueis jue|d /Aauep
pod sheq sheq sheq
_ uopSue 910z - ueag mn_mu__

|el] @eq Suipaas ueag eqeq 9T0Z

131Ud) UoISUdIX] Yd4easay uopsSue] NSAN

56 | NDSU Langdon Research Extension Center | 2016 Annual Research Report | www.ag.ndsu.edu/langdonrec



NDSU Langdon Research Extension Center
2-Row Barley Seeding Rate Study - 'ND Genesis' - 2016

Seeding

Rate Seeding Target Days to Plant

PLS/a1 Rate Plant Stand Plant Stand Emergence Tillers/plant Head Height

1000's/a (bu/a) (ft°) (ft’) (%) (DAP?) (in.)

500 1.3 12 9.9 86 6.2 59 33

750 1.9 17 13.5 79 3.8 58 32

1000 2.5 23 17.7 78 2.2 57 33

1250 3.1 29 21.9 77 1.8 57 30

1500 3.8 34 25.9 75 1.5 57 33

1750 4.4 40 324 81 1.2 56 34

Trial Mean 20.2 79 2.8 57 32

CV.% 13.8 12.2 28.8 1.3 6.4

LSD 5% 4.2 NS 2.1 1.0 2.9

LSD 10% 35 NS 1.5 0.8 2.4

Seeding

Rate 1000 Test % 2016 2015 2 yr Avg.
PLS/a1 Lodging KWT Weight Plump Protein Yield Yield Yield
1000's/a (0-9)° (g) (Ibs/bu) (>6/64) (%) (bu/a) (bu/a) (bu/a)
500 3.6 46.3 46.3 95 11.2 103.0 115.1 109.0
750 4.5 45,5 46.8 95 11.3 107.8 120.8 114.3
1000 3.7 46.0 47.0 96 10.9 108.7 122.1 115.4
1250 3.1 45.0 47.3 96 10.9 104.6 1254 115.0
1500 4.8 44.0 46.4 94 114 107.6 125.1 116.4
1750 4.1 42.5 46.5 94 11.5 105.6 131.7 118.7
Trial Mean 4.0 44.9 46.7 95 11.2 106.2 125.7 --
CV.% 61.8 3.5 2.6 4.2 5.3 6.4 5.3 --
LSD 5% 2.4 2.3 1.7 5.4 0.9 9.1 9.4 --
LSD 10% 2.0 1.9 1.4 4.5 0.8 7.6 7.8 --

'Germination 98%, 1000 KWT - 53.1 g. PLS=pure live seed.
’DAP - Days after planting.
3Lodging: 0=none, 9=lying flat on ground.

Planting Date: May 2

Harvest Date: August 15
Previous Crop: Soybean
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Seeding Rate Effect on Yield and other Agronomic Traits of Soybeans-2016
Bryan Hanson, Travis Hakanson, Lawrence Henry, NDSU Langdon Research Extension Center

Seeding rate trials were embedded in soybean variety trials at two off-station locations in 2016.
Populations ranged from 150,000 to 225,000 pure live seed per acre (pls/a). Seeding rates were
adjusted for seed size and germination (90%). The variety Asgrow AG00632 (maturity group 00.6)
was seeded at Cavalier (Pembina County) and Pekin (Nelson County). Seeding dates were May 25
and May 20 for Cavalier and Pekin, respectively. Row spacing was six inches.

The LSD's and C.V.% were determined using data from the entire variety trial at each location.
Means are calculated from the seeding rates. There was a slight delay in maturity at the lower
seeding rates at Pekin. Plant height, protein and oil differences among seeding rates were small and
mostly non-significant at the two locations. There was no significant difference among seeding rates
for yield at Cavalier. At the Pekin, location the 125,000 pls/a seeding rate was significantly lower
than the 200,000 pls/a seeding rate. Combined results from studies conducted in 2011, 2012, 2014,
2015 and 2016 indicate that a seeding rate between 175,000 and 200,000 pls/a would result in
optimum yields.

Pembina County - Cavalier - 2016

Seeding

Rate Maturity Height Protein oil Yield
pls/a Date (in) (%) (%) (bu/a)
150,000 9/9 34.6 33.1 16.1 57.7
175,000 9/10 35.5 334 16.1 62.9
200,000 9/9 36.6 32.8 16.4 61.9
225,000 9/9 34.4 32.7 16.3 61.9
Mean 9/9 35.3 33.0 16.2 61.1
CV.% 3.8 5.7 14 1.9 8.8
LSD 5% 2.3 3.0 1.0 0.6 8.6
LSD 10% 2.0 2.5 0.8 0.5 7.2

Nelson County - Pekin - 2016

Seeding

Rate Maturity Height Protein oil Yield
pls/a Date (in) (%) (%) (bu/a)
150,000 9/13 28.3 34.9 15.2 60.5
175,000 9/13 30.3 34.7 15.3 61.6
200,000 9/13 30.0 34.9 15.1 65.2
225,000 9/15 30.7 35.0 15.1 63.5
Mean 9/14 29.8 34.9 15.2 62.7
CV.% 8.9 5.7 1.1 1.3 5.0
LSD 5% 2.2 2.7 0.7 0.4 4.7
LSD 10% 1.8 2.2 0.6 0.3 3.9
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Combined soybean yield data from various locations in 2011, 2012, 2014, 2015 and 2016.

Seeding Yield (bu/a)

Rate CA LA PR PR PK LK LA VE VO LA CA PK
pls/a 2015 2015 2015 2014 2014 2012 2012 2012 2011 2011 2016 2016
125,000 45.2 49,5 47.5 42.6 56.0 38.5 46.2 59.4

150,000 | 469 47.1 49.7 489 431 608 443 491 464 61.0 57.7 60.5
175,000 | 46.5 474 520 50.7 488 62.7 421 47.7 489 63.6 62.9 61.6
200,000 [ 480 531 526 511 466 640 425 525 506 64.7 61.9 65.2
225,000 | 474 50.6 543 50.7 481 50.5 65.2 61.9 63.5
250,000 50.5 65.7

Locations: VE-Vesleyville, CA-Cavalier, LK-Lakota, LA-Langdon, PR-Park River, PK-Pekin, VO-Voss.

Average Yield (bu/a)

Seeding

Rate 12-site 8-site 7-site 2-site
pls/a Avg Avg Avg Avg

125,000 48.1 52.8

150,000 | 51.3 50.2 49.0 53.7
175,000 | 529 520 511 563
200,000 | 544 531 524 577
225,000 524 579
250,000 58.1
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Row Spacing and Seeding Rate Influence on Spring Canola Performance in
the Northern Great Plains

Bryan Hanson?, Burton Johnson?, Travis Hakanson?, Lawrence Henry! and Paula Petersen?
INorth Dakota State University Langdon Research Extension Center; 2North Dakota State University, Dept. of Plant Sciences, Fargo, ND

Introduction and Objective

» Spring canola is an important economic crop in North Dakota averaging 1.04 million acres annually the
last 10 years.

» The canola industry is looking for ways to expand acreage in areas where row crops such as soybean,
corn, dry bean and sugarbeets are grown.

> Inthese areas, there is potential to use row crop equipment to seed canola in wider row spacing than the
current recommended 6 to 7 inches.

> Rising seed costs are a concern in canola production and the use of lower seeding rates in wider row
spacing could enhance crop revenue.

The study objective was to investigate the optimum row spacing in conjunction with varying seeding
rates to determine the greatest economic return per acre in canola production.

Methods and Materials

> Field experiments were conducted at two locations, Langdon and Prosper, North Dakota
> Experimental design was a RCBD with a split-plot arrangement and four replications
o Main plot — Three row spacing of 6, 12 and 24 inches
o Subplots — Four seeding rates of 3, 6, 9, and 12 pure live seeds/ft.
Variety — Liberty Link InVigor L140P, 1000 kernel weight —4.55g, Germination —97%
Seed cost - $12.30/Ib with insecticide and fungicide treatment
October market price — 2015 - $14.13/cwt, 2016 - $14.70/cwt
Net Return $/acre = grain value/acre — seed cost/acre.
Traits reported in this report: Yield (Ibs/acre) and Net Return $/acre

VVVYVYYVY

Table 1. Seeding rates, seed cost and target seeds per linear foot of row for trials at Langdon and Prosper, ND in
2015 and 2016.

Seeding Seeding Targeted seeds per linear foot of row
Rate Rate Seed
Seeds/ft? Ibs/acre Cost/acre Seeds/acre 6” row 12” row 24” row
3 1.35 16.61 131K 1.5 3.0 6.0
6 2.68 32.96 261K 3.0 6.0 12.0
9 4.05 49.82 392K 4.5 9.0 18.0
12 5.35 65.81 522K 6.0 12.0 24.0
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Results

Yield
Langdon 2015 (Table 2)

> A significant seeding rate x row spacing interaction occurred for yield.
> There were no significant yield differences between row spacings and 3 seeds/ft? seeding rate.
> Yield generally increased as seeding rate increased at row spacings of 12 and 24 inches.

Langdon 2016 (Table 3)

» The 6 and 12 inch row spacings yielded significantly more than the 24 inch row spacing.
> The 3 seeds/ft? seeding rate yielded less than the 6, 9, and 12 seeds/ft? seeding rate.

Prosper 2015 and 2016 (Table 4)

> Yield at the 6 inch row spacing was significantly higher than both the 12 and 24 inch row spacing in both
2015 and 2016 when averaged across seeding rates.

> Yields at the 9 and 12 seeds/ft? seeding rate were significantly higher than the two lower seeding rates in
2015 while in 2016 the 6, 9, and 12 seeds/ft? were significantly higher than the lowest seeding rate when
averaged across row spacing.

Table 2. Canola yield (lbs/acre) at four seeding rates and three row spacings at Langdon, 2015.

Row Spacing Seeding Rate seeds/ft?
Inches 3 6 9 12
6 2635 3373 3355 3448
12 2515 3195 3675 3952
24 2477 2768 2925 3190
LSD 5% 322 Compare two seeding rates at same row spacing
LSD 5% 483 Compare two row spacings at same or different seeding rate

Table 3. Canola yield at three row spacings averaged across four seeding rates and four

seeding rates averaged across three row spacings at Langdon, 2016.

Row Spacing Yield Seeding Rate Yield
Inches Ibs/acre Seeds/ft? Ibs/acre

6 3011 3 2222

12 2954 6 2803

24 2269 9 2950

12 3006

LSD 5% 174 244
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Table 4. Canola yield (lbs/acre) at four seeding rates averaged across three row spacings and three row spacings
averaged across four seeding rates at Prosper 2015 and 2016.

Seeding Rate Prosper Prosper Row Width Prosper Prosper
Seeds/ft? 2015 2016 Inches 2015 2016
3 1720 1513 6 2194 2333
6 1985 1999 12 1891 1776
9 2165 2131 24 1972 1737
12 2206 2152
LSD 5% 147 257 108 322

Net Return S/acre

Langdon 2015 (Table 5)

> The 3 seeds/ft? seeding rate had the lowest Net Return $/acre at all row spacings.

> Net Return S/acre at the 12 inch row spacing was not significantly different at the 9 and 12 seeds/ft?
seeding rate.

> Net Return $/acre at the 6 inch row spacing was highest at the seeding rate of 6 seeds/ft? but was not
significantly different than the two higher seeding rates.

Langdon 2016 (Table 6)

> Highest Net Return $/acre was at the 6 and 12 inch row spacing when averaged across seeding rates.
> Highest Net Return $/acre for seeding rate was at 6, 9, and 12 seeds/ft?> when averaged across row
spacings.

Prosper 2015 and 2016 (Table 7)

» Net Return $/acre at the 6 inch row spacing was significantly higher than the 12 or 24 inch row spacing in
both 2015 and 2016 when averaged across seeding rates.

> Net Return $/acre was significantly lower at the 3 seeds/ft? compared to the 6 and 9 seeds/ft? seeding
rates in 2015 and the 6, 9, and 12 seeds/ft? seeding rate in 2016 when averaged across row spacings.

Table 5. Canola Net Return S/acre at four seeding rates and three row spacings at Langdon, 2015.

Row Spacing Seeding Rate seeds/ft?
Inches 3 6 9 12
6 356 443 425 421
12 339 418 470 493
24 334 359 364 385
LSD 5% 46 Compare two seeding rates at same row spacing
LSD 5% 62 Compare two row spacings at same or different seeding rate
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Table 6. Canola Net Return S/acre at three row spacings averaged across four seeding rates and four seeding
rates averaged across three row spacings at Langdon, 2016.

Row Spacing Yield Seeding Rate Yield
Inches Ibs/acre Seeds/ft? Ibs/acre
6 401 3 310
12 393 6 379
24 292 9 383
12 375
LSD 5% 26 36

Table 7. Canola Net Return $/acre at four seeding rates averaged across three row spacings and three row
spacings averaged across four seeding rates at Prosper 2015 and 2016.

Seeding Rate Prosper Prosper Row Width Prosper Prosper

Seeds/ft? 2015 2016 Inches 2015 2016
3 226 206 6 269 301
6 247 260 12 226 219
9 256 263 24 238 214
12 245 250

LSD 5% 21 38 15 47
Conclusions

> At Langdon, the optimum combination of row spacing and seeding rate for Net Return S/acre was seeding
in a 6 or 12 inch row spacing at a seeding rate of 6 or 9 seeds/ft2.

» At Prosper, the optimum combination of row spacing and seeding rate for Net Return $/acre was seeding
in a 6 inch row spacing at a seeding rate of 6 or 9 seeds/ft2.

Appreciation is extended to the Northern Canola Growers Association and Walsh County Crop Improvement Association for providing
funding for this study.
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Survey and Creating Awareness on Identification and Management Plan of Clubroot of
Canola in Northeastern North Dakota

Venkat Chapara, Lesley Lubenow and Naeem Kalwar

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

The disease survey was conducted in seven northeastern counties of North Dakota. Counties
selected were Pembina, Walsh, Nelson, Ramsey, Towner, Rolette and Cavalier. County selection
was done on hypothesis of clubroot propagule 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 15-20 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 fields” 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 shook off. Roots then 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 eight counties.
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In all, 119 fields were surveyed by our research group in eight counties (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 severe galling (Rating Scale = 3).

Clubroot on canola awareness Meetings:

Clubroot on canola awareness meetings were conducted in Cavalier, Pembina, Walsh, and
Towner Counties during the crop season for growers and other commodity groups.

Acknowledgements:

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

The NDSU extension agents who helped in the survey and for conducting clubroot awareness
meetings.
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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. The trial was
planted on May 5%, 2016 with the canola variety “DKL 30-42 (Roundup Ready)” in a
randomized complete block design and replicated four times. The trial location followed
recommended practices for land preparation, fertilization, seeding rate and weed control.

The plot size was 5 ft. wide x 16 ft. long with a canola border between each plot. The trial was
irrigated with an overhead sprinkler system set at 10 minutes every two hours from 7:00 PM to
6:00 AM beginning one week before the start of bloom to four 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. The level of white mold
infection obtained in the research plots was completely from natural infection. Fifty plants were
counted within each plot and the level of incidence was noted and severity levels were recorded
for each plant prior to swathing on August 22 using a 0-5 scale, 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; S=main stem girdled, much reduced yield. A white mold
disease severity index was calculated with a weighted scale of incidence and severity ratings.

Dosage White Mold Yield

Treatment Fl. 0oZ/A % Incidence % Severity Index Ibs/A
Priaxor + NIS 6 10 1.6 0.43 2053
Non-Treated Check Check 74 53 3.6 1421
Proline + NIS 5 7 0.6 0.29 2081
Quash + NIS 3 7 0.7 0.31 2214
Endura 5 53 28 2.5 1480
Thiophanate Methyl 2 Ibs/A 7 0.5 0.3 1874
Mean 24 14 1.3 1910

CV% 34 55 33 12.4

LSD (5%) 13 11 0.6 347

NIS: Non-Ionic Surfactant at 0.25% v/v

Langdon received above average rainfall during the growing season. The results indicate there
were significant differences obtained among the variables tested when compared with the non-
treated check. The fungicide Quash, followed by Proline and Priaxor gave the highest yields.
Whereas, Thiophanate-Methyl had the lowest white mold incidence, severity and index.

Acknowledgements: Bryan Hanson, Travis Hakanson and Lawrence Henry for their technical
support

68 | NDSU Langdon Research Extension Center | 2016 Annual Research Report | www.ag.ndsu.edu/langdonrec



Management of Blackleg in Canola with Fungicides
Amanda Arens and Venkat Chapara

The research trial was conducted at the Langdon Research Extension Center. The trial was
planted on May 9, 2016 with the canola variety “DKL 30-42 (Roundup Ready)” in a
randomized complete block design and replicated four times. The trial location followed
recommended practices for land preparation, fertilization, seeding rate and weed control.

The plot size was 5 ft. wide 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 20 GPA.
The level of blackleg obtained was completely from natural infection. The severity of blackleg
infection was evaluated on 100 plants averaged over four replications after swathing on August 22.
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 significant differences obtained among the
variables tested when compared with that of the non-treated check. There were no significant
differences observed among the fungicide treatments in blackleg incidence or severity levels,
however, all the fungicide treatments were significantly differing in blackleg incidence and
severity levels from that of the non-treated check.

Treatment Dosage Blackleg
FlL ozZA % Incidence % Severity

Headline + NIS 6 9 23
Priaxor + NIS 6 10 15
Proline + NIS 43 11 15
Non-Treated Check  Check 26 42
Mean 14 53
CV% 39 24
LSD (5%) 8 19

1st application timing: at 2-4 leaf stage
2nd application timing: at 14 days after First spray
NIS: Non-Ionic Surfactant at 0.25% v/v

Yield data (not shown) was impacted by excessive rainfall during the crop season that resulted in
the development of white mold. A blanket application of fungicide was not applied for white
mold control at bloom stage. Yield results are unreliable because any yield differences observed
among the treatments cannot be attributed to a specific disease.
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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 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.
Sodic soils have extremely poor soil structure with dense soil layers, resulting in very slow permeability of water
through the soil profile. The poor structure of sodic soils is due to three reasons:

» High sodium levels in combination with low salt levels can promote “soil dispersion,” which is the opposite
of flocculation. lons such as sodium (Na*), and in some cases magnesium (Mg?*), cause the breakdown of soil
aggregates (soil dispersion), resulting in poor soil structure (low “tilth” qualities). Forces that hold clay
particles together with soil aggregates are weakened greatly when excessive sodium (Na*) ions are attached
to the clay particles and when wet clay particles break away easily from soil aggregates.

> As excessive sodium (Na*) levels increase, the tendency of soil aggregates is to disperse, and the released
clay and silt particles then clog soil pores when washed down the soil profile.

» When highly saturated with sodium (Na*) ions, the degree of swelling of expanding-type clays (smectite)
increases. These soils are common in our region. As these soils swell (expand), the larger pores responsible
for water drainage are constricted (Brady, C.B., and Weil, R.R. 2008. Pages 420 and 422, Chapter 10, “The
Nature and Properties of Soils,” 14th edition, revised).

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.
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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 (Na2S04) 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 Ca2* 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 how to properly sample soils, 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. What if high levels of sodium in the soils they would like to tile exist?
2. If there are excess levels of sodium requiring application of soil amendments, what should
be done first; apply the amendments or tile the land?

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.

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 sodium 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 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 and June 2016.
Overall, there were 48 soil samples per year (12 plots x 4 depths = 48 samples). All samples and depths were analyzed
for Salts (Electrical Conductivity) and sodium (Sodium Adsorption Ratio) along with other chemical properties.

Weekly Groundwater Level Measurements
Groundwater levels were measured on a weekly basis from May-October through the observation wells in each plot
in 2015 and 2016.
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Water Sample Analysis

Water samples were collected from the Langdon REC Groundwater Management Research Project site (lift station),
upstream and downstream in fall-2015 and May, July and September of 2016. 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 1%
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 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 VersalLime were applied. Differences in 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 is in the table below.

Treatment 99.5% 90% Elemental
Gypsum Sulfur Versalime
number 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 29t", 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 treatment were fully opened right after the incorporation of the
amendments in order to simulate free drainage and achieve maximum leaching conditions.
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RESULTS AND DISCUSSION:

Can Tiling Be Successful on Sodic or Saline-Sodic Soils Prior to Starting Sodicity Remediation

Soil salt and sodium levels were assessed at the time of tiling and two years after tiling. Tiling prior to starting sodicity
remediation can actually elevate the soil sodium levels due to the leaching of soluble salts under improved drainage
conditions.

Cumulative data showed a decrease in soil salt levels (EC) ranging from 42.17% to 71.85% for all treatments and
depths. Unit decreases ranged from -3.57 to -6.52 dS/m.

Soil pH increased for all treatments and depths. The percent difference ranged from 7.17% to 18.64%, whereas, unit
increases ranged from 0.53 to 1.28.

Soil sodium levels gave mixed results. Seven out of the 16 results showed a decrease in SAR levels ranging from
3.29% to 32.66% with unit decreases of -0.44 to -5.15. Nine remaining results showed an increase in SAR levels. The
increase difference in percentage ranged between 6.90% and 28.46%. Unit increases ranged from 1.09 to 5.04.

Cumulative Before Amendments After Amendments Differences
Data (2014) (2016)
Trt. Depth EC EC EC Dif. | EC Dif. H Dif. H Dif. | SAR Dif. | SAR Dif.
# (i:.) (ds/my | PH | SRR D iasym) | PHO| SRR (%) | (ds/m) ° (%) ?units) %) | (units)
0-12” 9.07 | 6.91 | 13.97 2.55 | 7.78 | 11.03 | -71.85 -6.52 12.49 0.86 -21.08 -2.95
T1 12-24” 7.32 | 6.97 | 11.19 3.17 | 7.72 8.85 | -56.72 -4.15 10.71 0.75 -20.95 -2.34
(CT) | 24-36" 7.00 | 7.31 | 11.66 252|791 9.94 | -63.98 -4.48 8.26 0.60 -14.77 -1.72
36-48” 6.21 | 7.05 | 13.52 2.15| 8.10 | 13.07 | -65.34 -4.06 14.95 1.05 -3.29 -0.44
0-12” 9.41 | 6.88 | 16.32 3.40 | 7.63 | 20.39 | -63.92 -6.02 11.00 0.76 24.90 4.06
T2 12-24” 9.53 | 6.98 | 17.56 463 | 794 | 19.11 | -51.38 -4.90 13.81 0.96 8.83 1.55
(GP) | 24-36" 9.18 | 7.08 | 17.72 443|799 | 22.76 | -51.71 -4.75 12.90 0.91 28.46 5.04
36-48" 10.21 | 7.26 | 21.86 3.49 | 8.10 | 23.81 | -65.83 -6.72 11.47 0.83 8.91 1.95
0-12” 9.20 | 6.89 | 15.77 3.47 | 7.83 | 10.62 | -62.27 -5.73 13.59 0.94 -32.66 -5.15
T3 | 12-24” 10.03 | 7.14 | 13.72 471 | 7.83 | 14.88 | -53.06 -5.32 9.72 0.69 8.41 1.15
(VL) | 24-36” 9.17 | 7.35 | 15.85 4,46 | 7.88 | 16.94 | -51.40 -4.71 7.17 0.53 6.90 1.09
36-48” 8.39 | 7.19 | 20.01 3.51 | 8.05 | 18.84 | -58.20 -4.88 11.91 0.86 -5.83 -1.17
0-12” 9.49 | 6.85 | 18.74 433 | 7.74 | 16.49 | -54.32 -5.15 13.05 0.89 -11.99 -2.25
T4 12-24” 8.47 | 7.01 | 15.40 490 | 7.99 | 18.54 | -42.17 -3.57 13.93 0.98 20.36 3.14
(ES) | 24-36” 8.55 | 7.03 | 15.16 4.64 | 7.86 | 18.62 | -45.79 -3.92 11.85 0.83 22.80 3.46
36-48" 9.14 | 6.89 | 17.03 3.72 | 8.17 | 19.43 | -59.34 -5.42 18.64 1.28 14.06 2.40

Note: CT stands for control, GP for gypsum, VL for VersalLime (beetlime) and ES for elemental sulfur.
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Relationship Between Groundwater Levels and the Varying Salt and Sodium Levels

Though there are no conclusive results yet, however, two plots with the shallowest average groundwater levels in
2015 and 2016 (R3T2 and R3T4) showed the highest increase for sodium (SAR), whereas, salts levels (EC) decreased
considerably.

Treatment 2015 Av. GW Level 2016 Av. GW Level 2015-2016 Av. GW Level Difference
(feet) (feet) (feet) (feet)
R1T1 (CT) 4.89 3.52 4.21 1.38
R1T2 (GP) 5.14 3.47 4.31 1.67
R1T3 (VL) 5.65 4.53 5.09 1.11
R1T4 (ES) 4.13 3.63 3.88 0.50
R2T1 (CT) 4.70 4.29 4.50 0.42
R2T2 (GP) 4.73 4.27 4.50 0.46
R2T3 (VL) 5.14 4.45 4.79 0.69
R2T4 (ES) 4,71 4.33 4.52 0.38
R3T1 (CT) 3.74 3.53 3.64 0.21
R3T2 (GP) 3.73 2.69 3.21 1.03
R3T3 (VL) 4.10 3.25 3.68 0.85
R3T4 (ES) 3.14 2.70 2.92 0.44

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 two year’s cumulative data, it could be concluded that soil sodium levels did increase considerably in
56.25% samples. 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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EFFECT OF TREATED AND UNTREATED HOMOGENEOUS BLENDS OF
NITROGEN AND SULFUR VERSUS STRAIGHT FERTILIZERS ON THE YIELD

AND QUALITY OF CANOLA SEED IN NORTHEAST NORTH DAKOTA

By
Naeem Kalwar (Extension Area Specialist/Soil Health)

Introduction

Nitrogen and sulfur are two of the thirteen essential plant nutrients that plant roots absorb from the soil. Nitrogen is not
only an essential component of all proteins, but is also taken up by the plants in large quantities. Its deficiency often results
in slow and growth stunted plants along with chlorosis. Being a secondary plant nutrient, sulfur is also required in higher
quantities by the plants. Apart from being a structural component of the amino acids, proteins, vitamins and enzymes, sulfur
is also essential for the production of chlorophyll.

Since canola is especially responsive to sulfur, general North Dakota State University fertilizer recommendation for nitrogen
and sulfur are 130 to 150 pounds of nitrogen and 15 to 30 pounds of sulfur in sulfate form (SO,;7)/acre for a yield potential
of 2000 to 3000 pounds of canola seed/acre. (North Dakota Fertilizer Recommendation Tables and Equations, 2010. SF-882,
Revised).

In order to fulfill these nutritional requirements, producers often apply a physical blend of urea and ammonium sulfate (AS).
While a physical blend may have the nutrient quantities applicators would be aiming for, once spread on the field it may
result in uneven nutrient streaking. Another option could be a treated (with urea inhibitors) or untreated homogeneous
blend, containing optimum quantities of nitrogen and sulfur.

Objectives

Considering the high nutritional requirements of canola versus most crops, a fertilizer trial was conducted at the Langdon
Research Extension Center in 2016 on behalf of Yara North America, Inc. The objective of the trial was to compare the
effects of different untreated (Amidas, Urea$, Urea + ES) and treated (with N stabilizer/urea inhibitor; Amidas 2.0, Urea$S
2.0 and Urea 2.0 + ES) homogeneous blends of nitrogen and sulfur versus physical blends of straight fertilizers, on the yield
and quality of canola seed.

Trial Location

Trial site was located at the NDSU Langdon Research Extension Center, Langdon, North Dakota.

Treatments and Replications

Based on the soil analysis results, no treatment received phosphorous and potassium application. Also, sulfur was only
applied through the homogeneous blends. Sulfur applied through homogeneous blends varied in form (SO4* versus S°).
Sulfur rates/acre also varied as calculations were based on N rates. Considering that, full NDSU recommended rate included
150 pounds of N, no P, no K and 21 to 36.58 pounds of S /acre (depending upon S % in the homogeneous blend). T1 served
as control and did not receive any fertilizer. T2 included full NDSU recommended rate through straight fertilizers with no S.
T3, T4 and T5 received full NDSU recommended rates through Amidas, UreaS and Urea + ES blends. T6 received rates similar
to T2 with the exception that it included Agrotain-treated urea. T7, T8 and T9 received the three homogeneous blends
treated with N inhibitors (Amidas 2.0, Urea$ 2.0 and Urea 2.0 + ES) at full NDSU recommended rates. T10 to T17 were similar
to T2 to T9 except that both N and S rates were reduced by 30%. Overall there were seventeen treatments and four
replications. Agrotain-treated urea was treated with AGROTAIN ULTRA stabilizer at the rate of 3 quarts/ton.

NDSU Langdon Research Extension Center | 2016 Annual Research Report | www.ag.ndsu.edu/langdonrec | 83



Details of the treatments, fertilizer/blend type and nutrients quantities/acre are given in the below table.

Treat. - . N P K S
4 Fertilizer Type / Blend Explanation (Ib/ac) | (Ib/ac) | (1b/ac) | (1b/ac)
T1 TSP + KClI Full rates of P and K with no N and S (control) 0 0 0 0
T2 Urea + TSP + KCl Full rates of N, P and K with no S 150 0 0 0
T3 (Amidas) + TSP + KCI Full rates of N, P, Kand S 150 0 0 21.0
T4 (UreaS) + TSP + KCI Full rates of N, P, Kand S 150 0 0 29.6
T5 (Urea + ES) + TSP + KCI Full rates of N, P, Kand S 150 0 0 36.6
T6 Agrotain Urea + TSP + KClI Full rates of N, P and K withno S 150 0 0 0
T7 (Amidas 2.0) + TSP + KCl Full rates of N, P, Kand S 150 0 0 21.0
T8 (UreaS 2.0) + TSP + KClI Full rates of N, P, Kand S 150 0 0 29.6
T9 (Urea 2.0 + ES) + TSP + Full rates of N, P, Kand S 150 0 0 36.6

KCl
T10 Urea + TSP + KCI Full rates of P and K with 30% less N and no S 105 0 0 0
T11 (Amidas) + TSP + KCI Full rates of P, K and S with 30% less N 105 0 0 14.7
T12 (UreaS) + TSP + KClI Full rates of P, K and S with 30% less N 105 0 0 20.7
T13 (Urea + ES) + TSP + KCI Full rates of P, K and S with 30% less N 105 0 0 25.6
T14 | Agrotain Urea + TSP + KCI | Full rates of P and K with 30% less Nand no S 105 0 0 0
T15 (Amidas 2.0) + TSP + KCl Full rates of P, K and S with 30% less N 105 0 0 14.7
T16 (UreaS 2.0) + TSP + KCl Full rates of P, K and S with 30% less N 105 0 0 20.7
T17 (Urea 2.0 + ES) + TSP + Full rates of P, K and S with 30% less N 105 0 0 25.6
KCl
Note:

» No fall-nitrogen was applied. Full rates of all fertilizer types were hand-broadcasted and harrowed-in before

planting on May 18, 2016.
Full rates were based on NDSU recommended rates of N, P, K and S to target 3000 pounds/acre yield potential.

YV YV V VYV

Design and Plot Size

Urea$S was a homogeneous mix of Urea + AS (38-0-0-7.5).

Amidas was a homogeneous mix of Urea + AS (40-0-0-5.6).
Blends with 2.0 were treated with N stabilizers; urea inhibitors.

Urea + ES was a homogeneous mix of Urea and elemental sulfur (41-0-0-10).

No treatment received any P and K application as soil P and K levels were found to be sufficient.

Trial was planted in a randomized complete block design. Each plot size was 15 X 25 feet including borders.

Planting

Location

Variety

Planting Date

Seed Rate (lbs./acre)

Drilling Space

Langdon REC

DKL72-40 Canola

May 18, 2016

4

7” width 1” depth

Leaf and Plant Sampling

Thirty 5™ leaves from the top at full bloom stage were collected from each treatment on July 8%, 14, 15t 18% and 22"
and analyzed for total N and S.

Twelve to 15 whole plants at pod formation stage were collected from each treatment on August 4™ and 5™ and were
analyzed for total N and S.
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Harvesting

Plots were swathed on August 23" and combined on September 1%, 2016.

Results and Discussion

Data was analyzed using SAS statistical package 9.4 at 95% confidence interval. Statistical data is given in the table below.

Harvest Data Plant Leaf Samples
Samples

Yield/acre Test Wt. 1000 Seed Seeds . T.N S T.N S
Treatments (Ib/s) (Ibs/bu) | Wt (g) Pound/ O%) | o) | ) | (%) | (%)
1 2042 51.94 3.60 126620 51.43 1.80 | 0.23 | 4.85 | 0.70
2 2302 52.63 3.70 123778 47.33 230 | 0.20 | 533 | 0.51
3 2654 52.57 3.55 128638 47.22 2.13 0.32 5.53 1.04
4 2630 53.04 3.40 134577 47.25 2.62 0.46 5.47 111
5 2607 52.60 3.75 121190 48.45 2.39 0.32 5.43 0.91
6 2525 52.63 3.60 126388 47.05 248 | 0.28 | 5.43 | 0.87
7 2455 53.16 3.50 131001 46.25 2.52 0.38 5.49 1.00
8 2816 52.63 3.60 126554 47.05 2.55 0.40 5.27 0.90
9 2694 53.00 3.65 124896 47.06 250 | 036 | 540 | 091
10 2404 52.75 3.60 126980 46.97 219 | 0.27 | 5.18 | 0.61
11 2558 52.60 3.60 125998 4822 | 239 | 033 | 559 | 0.88
12 2422 52.77 3.40 134151 46.95 2.44 | 0.36 5.14 1.03
13 2439 52.49 3.80 120035 47.85 2.30 0.25 5.50 0.97
14 2456 52.32 3.50 129704 47.89 2.26 0.27 5.12 0.72
15 2550 52.77 3.60 126785 46.65 259 | 036 | 548 | 1.05
16 2366 52.54 3.80 119532 47.71 2.41 0.33 5.23 0.96
17 2622 52.70 3.60 127851 47.72 | 2.16 | 0.29 | 5.21 | 0.94
HIGH MEAN 2816 53.16 3.800 134577 51.43 262 | 046 | 559 | 111
LOW MEAN 2042 51.94 3.400 119532 46.25 1.80 0.20 | 4.85 0.51
MEAN 2502 52.66 3.60 126745.70 47.59 2.35 0.32 5.33 0.89
CV.% 10.02 0.84 8.62 8.84 2.69 17.77 | 32.68 | 5.21 | 33.42
LSD 356.12 0.62 0.44 15917 1.82 0.59 0.14 0.39 0.42

No. OF REPS 4 4 4 4 4 4 4 4 4
F-VALUE 1.99 1.58 0.56 0.57 3.14 0.97 1.61 1.93 1.22
Pr>F (a 0.05) 0.032 0.108 0.897 0.888 0.001 | 0.500 | 0.100 | 0.039 | 0.283

For yield (cleaned) in pounds/acre, there were statistically significant differences. T8 was significantly higher than T1, T2,
T7,T10,T12,T13,T14 and T16, whereas, numerically higher than rest of the treatments. T1 (control) was found significantly
lower than all of treatments except T2 and T16. Overall, numerically T8 had the highest and T1 had the lowest yield/acre.

There were no significant differences for test weight between any of the treatments. Numerically, T7 had the highest,
whereas, T1 had the lowest test weight.

For 1000 kernel weight, no significant differences were observed. Numerically, T13 had the highest weight and T12 had the
lowest weight for 1000 seeds.
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For seeds/pound, there were no statistically significant differences. Numerically, T4 had the highest, whereas, T16 had the
lowest number of seeds/pound.

Significant differences were observed for oil percentage among the treatments. T1 was significantly higher than rest of the
treatments. Also, T5 was significantly higher than T7.

For leaf N and S concentration in percentage at full bloom stage, there were significant differences for total N percentage,
whereas, no significant differences for S percentage were observed. For N percentage, T11 was significantly higher than T1,
T10, T12, and T14. T1 was significantly lower for N percentage than all of the treatments, except T10, T12, T14, T16 and
T17. For S, numerically, T4 had the highest and T2 had the lowest percentage.

For plant N and S concentrations in percentage at the pod development stage, there were no significant differences between
any of the treatments. Numerically, T4 had the highest and T1 had the lowest total N percentage, whereas, for S, T4 had
the highest and T2 had the lowest percentage.

Summary

Significantly highest canola seed yield/acre (2816 pounds/acre) was recorded for T8 at 150 pounds of N and 29.60 pounds
of SO4-S by applying the homogeneous blend of UreaS 2.0 treated with N stabilizer.

Numerically highest test weight (53.16 pounds/bushel) was recorded for T7, at 150 pounds of N and 21 pounds of SO4-S by
applying the homogeneous blend of Amidas treated with N stabilizer (Amidas 2.0).

Numerically highest weight for 1000 kernels (3.80 grams) was recorded for T13 at 105 pounds of N + 25.60 pounds of 5°-S
by applying the homogeneous blend of Urea + ES.

Numerically highest seed/pound (134577) was recorded for T4 at 150 pounds of N + 29.60 pounds of SO4-S by applying the
homogeneous blend of Ureas.

Significantly highest oil percentage (51.43%) was recorded for T1 receiving no N or S application.

Numerically highest total N percentage (2.62%) among plant samples was recorded for T4 receiving 150 pounds of N + 29.60
pounds of SO4-S by applying the homogeneous blend of UreasS.

Numerically highest S percentage (0.46%) among plant samples was also recorded for T4 receiving 150 pounds of N + 29.60
pounds of SO4-S by applying the homogeneous blend of UreaS.

Significantly highest total N percentage (5.59%) among leaf samples was recorded for T11 receiving 105 pounds of N + 14.70
pounds of SO4-S by applying the homogeneous blend of Amidas.

Numerically highest S percentage (1.11%) among leaf samples was recorded for T4 receiving 150 pounds of N + 29.60
pounds of SO4-S by applying the homogeneous blend of UreaS.
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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 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 2017 growing season are listed below:

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

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.

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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