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The 2014 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 at 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
when grown with proper fertility, 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 5 bushels, then if the difference between any
two varieties is greater than 5 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 5 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 2014. Trial locations were at Cavalier, Park River, Pekin, Cando, Aneta and
Rugby. These locations are in cooperation with the farmer, the NDSU Extension Service and the County
Agricultural Improvement Association.

2014 Weather Summary

The 2014 growing season (May-September) was slightly drier and warmer compared to the 30-year average from
1981 to 2010 at Langdon. Fall recharge at Langdon for September through October 2013 was 3.25 inches, exactly
normal. Precipitation from November 2013 through March 2014 was 3.24 inches, 1.14 inches above below normal.
Snowfall for 2013-2014 was 33.2 inches, less than one inch below normal. It was a very cold winter with
temperature averaging 6.53° F below normal from November — March. Spring was also very cold delaying planting
dates across the region from mid-May to early June. Rainfall ranged from 77-149 percent of normal across the
region from April-September with the Red River Valley area averaging 125 percent of normal. Temperatures
averaged 0-4 degrees F below normal, April — September, with southern Pembina and eastern Walsh County having
the greatest departure from normal. Yields were good for the cool season crops because the season started with a
good moisture profile, disease levels were low, and rainfall was timely. Warm season crops yields were more
variable but could be considered average. A frost/freeze occurred in parts of the region on September 12 which had
the greatest effect on corn and late seeded canola which resulted in a high percentage of green seed. The fall season
was warmer and drier than normal which allowed good harvest conditions and conditions for fall’s work.
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2014 Crop Management - Langdon

Previous Seeding Rate Yield Planting Harvest Row
Field Trial Crop Unit/Acre Goal Date Date Spacing
Barley soybean 1.25 million pls 100 bu May 14 Aug. 14 6
Canola - LL, CL soybean 610,000 pls 2500 1b May 22 Sept. 3 6
Canola - RR soybean 610,000 pls 2500 Ib May 22 Sept. 3 6
Corn fallow 28,000 thinned 150 bu May 16 Oct. 21 30
Durum soybean 1.50 million pls 60 bu May 14 Aug. 28 6
Drybean soybean 70-90,000 pls 2000 Ib May 30 Sept. 24 30
Energy Beet soybean 45,000 thinned 20 tons May 28 Oct. 10 30
Field Pea soybean 300,000 pls 60 bu May 15 Aug. 29 6
Flax soybean 2.8 million pls 40 bu May 15 Sept. 12 6
HRSW soybean 1.50 million pls 60 bu May 14 Aug. 27 6
HRWW hrsw 1.25 million pls 100 bu ngo(;.l §7, Aug. 26 6
Oats soybean 1.0 million pls 120 bu May 14 Aug. 27 6
Soybean - Conventional soybean 200,000 pls 60 bu May 24 Oct. 8 6
Soybean - LL soybean 200,000 pls 60 bu May 24 Oct. 8 6
Soybean - RR soybean 200,000 pls 60 bu May 24 Oct. 8 6
Sunflower - Confection wheat 17,000 thinned 2500 1b May 23 Oct. 16 30
Sunflower - Oil wheat 20,000 thinned 2500 1b May 23 Oct. 16 30

Soil Type - Svea-Barnes loam

Special thanks to our local cooperators and Extension Agents for their efforts in our

off-station variety testing.

Allan Wood - Cando

Dave Hankey - Park River

Brad Brummond - Walsh County Agent
Kent Schluchter - Cavalier

Samantha Lahman - Pembina County Agent
Doug Stein - Lakota

Oybek Turayev - Nelson County Agent
Lesley Lubenow - Area Extension Specialist
Tim Haakenson - Aneta

Jill Haakenson - Griggs County Agent
Dave Teigen - Rugby

Yolanda Schmidt - Pierce County Agent
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2014 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 29 Sept. 8 6
Soybeans wheat 200,000 pls 60 bu May 29 Oct. 15 6
Dry Bean wheat 70,000-90,000 pls 2000 1b May 29 Sept. 23 30
Park River (Walsh)

HRSW cover crop 1.50 million pls 65 bu May 27 Sept. 8 6
Barley cover crop 1.25 million pls 100 bu May 27 Aug. 20 6
Soybean wheat 200,000 pls 60 bu May 27 Oct. 7 6

Pekin (Nelson)

HRSW soybean 1.50 million pls 60 bu May 28 Sept. 16 6
Soybean wheat 200,000 pls 60 bu May 28 Oct. 14 6

Cando (Towner)

HRSW soybean 1.50 million pls 60 bu May 28 Sept. 15 6
Barley soybean 1.25 million pls 100 bu May 28 Sept. 15 6
Durum soybean 1.50 million pls 60 bu May 28 Sept. 15 6
Energy Beet canola 45,000 thinned 20 tons May 28 Oct. 10 30
Aneta (Griggs)

HRWW canola 1.25 million pls 100 bu Sezp(;éi Aug. 15 6
Rugby (Pierce)

HRWW hrsw 1.25 million pls 100 bu Sengé@ Aug. 7 6
Location Soil Type

Cavalier Borup silt loam

Park River Glyndon silt loam, soybean — Fairdale silt loam

Pekin Svea loam

Cando Great Bend-Zell silt loam

pls=pure live seeds
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Record of Climatological Observation

Langdon, ND
Precipitation Dep. from Temperature Dep. from
Normal 2014 Normal Normal 2014 Normal
April 1.24 1.92 +0.68 |April 38.1 33.3 -4.8
May 2.29 1.70 -0.59 [May 51.5 51.6 +0.1
June 3.23 3.42 +0.19  [June 60.8 61.5 +0.7
July 2.86 2.36 -0.50  |July 66.2 64.9 -1.3
August 2.6 3.15 +0.55 |August 64.5 65.7 +1.2
September 1.99 1.00 -0.99  |September 54.4 55.8 +1.4
Total 14.21 13.55 -0.66  Total 55.9 55.5 -0.4

*113 year average

Monthly Growing Degree Days and Normals-Langdon

Wheat Growing Degree Days

Corn Growing Degree Days

Sunflower Growing Degree Days

2014 Normal Deviation 2014 Normal  Deviation 2014 Normal Deviation
April 198 274 -76 - - - - - -
May 616 613 +3 241 219 +22 354 314 +40
June 863 875 -12 358 356 +2 523 519 +4
July 959 1018 -59 451 499 -48 625 685 -60
August 966 962 +4 488 457 +31 660 642 +18
September 696 671 +25 289 255 +34 408 358 +50
Total 4298 4413 -115 1827 1786 +41 2570 2518 +52
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 19-May  8-May 21-Sep 28-Sep 123 143
2014 16-May  15-May 12-Sep 12-Sep 119 120
Cavalier
Normal 14-May  4-May 25-Sep 4-Oct 132 152
2014 16-May  15-May 12-Sep 8-Oct 119 146
Park River
Normal 8-May  30-Apr 30-Sep 10-Oct 143 163
2014 16-May  15-May 13-Sep 13-Sep 120 121
Petersburg
Normal 17-May  2-May 25-Sep 2-Oct 133 151
2014 15-May  15-May 12-Sep 4-Oct 120 142

Normals are from the NWS, 2014 frost dates from nearest reporting NDAWN station.
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HRSW Summary, Langdon 2010-2014
Yield(bu/a) Test Weight(lbs/bu) Protein(%)

Variety 10 11 12 13 14 3yr| 10 11 12 13 14 3yr| 10 11 12 13 14 3yr
Barlow 85 66 72 94 86 84]60.6 61.7 60.3 61.7 62.9 61.6]14.0 15.6 12.7 142 139 13.6
Brick 84 67 76 81 78 78613 61.7 60.6 61.5 62.6 61.6(14.0 143 11.2 13.9 134 128
Faller 92 79 85 112 96 97(60.3 60.8 59.4 60.7 62.2 60.8|13.0 144 113 13.4 123 123
Glenn 77 58 68 91 76 78]62.5 62.9 62.6 63.0 64.0 63.2|14.2 15.6 13.1 14.6 14.4 14.0
Prosper 94 77 84 110 93 95]160.3 60.8 59.7 60.3 62.4 60.8|13.1 14.8 11.2 13.2 124 12.3
RBO7 79 70 74 96 88 86]59.8 60.3 58.8 60.4 62.1 60.4|13.5 152 12.3 14.5 13.8 13.5
Velva 74 69 72 99 93 888|574 60.1 59.2 60.2 61.2 60.2(13.6 14.7 12.1 13.8 12.5 12.8
LCS Albany 91 72 79 105 95 931599 61.1 58.8 61.4 619 60.7|12.2 14.2 109 12.8 11.7 11.8
Breaker 8 67 75 99 83 86603 62.2 61.3 619 62.7 62.0(13.7 149 12.1 14.1 13.0 13.1
Brennan 75 61 70 75 80 75]60.0 60.0 59.6 59.6 62.5 60.6113.9 15.1 12.5 14.8 13.8 13.7
Jenna 82 72 74 95 87 85599 59.4 584 59.0 61.4 59.6(13.9 14.8 12.3 13.8 12.7 12.9
Samson 82 62 72 92 86 83583 59.2 60.1 59.8 60.9 60.3]13.0 15.1 12.6 13.9 12.5 13.0
Select 78 71 78 84 77 80]60.9 619 60.4 61.7 62.6 61.6113.7 15.1 11.7 14.0 13.7 13.1
Vantage 78 58 67 86 81 781623 61.8 61.4 62.1 63.5 62.3|14.7 16.0 13.0 15.8 144 144
Elgin-ND 89 71 76 99 90 89]60.1 60.9 59.2 61.1 62.3 60.9[14.0 154 12.0 14.1 13.7 13.3
Norden 77 67 73 90 81 81]61.2 62.6 61.3 62.2 63.2 62.2]|13.8 149 12.1 139 132 13.1
Alpine 79 60 79 99 92 90(59.6 58.7 59.0 59.8 61.1 60.0(13.0 152 11.6 13.8 129 12.8
Rollag 76 63 70 83 85 79]61.4 614 60.0 61.6 63.0 61.5|14.0 16.1 12.6 14.8 14.1 13.8
WB Digger 81 66 80 99 90 89599 59.5 59.8 604 61.9 60.7(13.3 144 11.8 14.1 12.8 12.9
LCS Powerplay | -- 67 75 101 88 88| -- 61.1 59.6 61.0 62.4 61.0 -- 15.0 11.5 13.5 134 12.8
SY Soren - 64 71 86 85 81| -- 60.6 599 61.4 63.2 61.5] -- 156 124 148 134 135
Forefront - 58 78 8 74 80| -- 613 60.6 60.5 62.1 61.1] -- 154 114 143 13.8 13.2
WB Mayville - 58 70 8 &1 79| -- 599 599 60.3 614 60.5( -- 156 12.9 145 13.6 13.7
Advance -- 70 81 97 85 87| -- 614 60.1 61.7 62.6 61.5] -- 143 12.1 129 12.6 12.5
LCS Breakaway | - -- 76 88 77 80| -- -- 614 622 62.9 62.2| -- - 12.6 14.5 13.7 13.6
Prevail - - 74 8 8 8| - - - - 619 - | - - - - 133 -
Linkert - - - 81 8 - | - -- - 608 622 -- -- -- - 154 136 --
MS Stingray - - - 11893 -~-| - - - 59601 -] - - - 114107 -
SY Rowyn - - - 95 87 | - -- - 60.7 622 -- -- -- - 140 129 --
LCS Iguacu - - - 94 91 -] - - - 602620 --| -- - - 124 116 --
HRS 3378 - - - 9 8 - - - - - 627 - | - - - - 124 -
HRS 3361 - - - 9% 8 - - - - - 613 -] - - - - 135 -
SY Ingmar - - = = 8T |- - - -~ 629 - | - - - - 137 -
LCS Nitro - - - - 91 - - - - - 6l5 -] - - - - 118 -
WB9507 - - - - 8 |- - - - 604 -] - - - - 131 -
HRS 3419 - - - = 8 -] - - - - 600 -| - - - - 123 -
MS-Chevelle - - = = 9 -] - - - - 621 - | - - - - 125 -
Cardale - - - = 84 - - - - - 6l4 - - -~ - - 138 -
Alsen 78 54 68 - - --/(60.7 604 60.1 - - - [142 159 124 - - -
Briggs 8 67 71 - - --160.7 60.7 593 - - - [141 154 125 - - -
Cromwell 80 66 73 - - - [612 619 60.7 -- - - [14.1 149 121 - - -
Freyr 8 60 77 - - -160.0 595 595 - - - |13.8 155 120 - - -
Howard 8 66 74 - - 1609 61.8 59.2 -- -- - |13.8 154 125 - -- --
Kelby 79 58 69 -- - -1602 59.1 598 - - - |141 153 126 - - -
Steele-ND 87 66 73 -- -- --]161.0 61.4 594 -- -- - |142 153 124 -- -- --
Edge - - 72 - - |- —- 578 - - |- - 119 - - -
Brogan 73 66 - - - --[595 610 -- -- -- - |13.6 146 -- -- -- --
Kuntz 75 64 - - - - |[587 597 -- -- -- - |13.7 149 -- -- -- --
Sabin 81 66 - - - --[599 599 -- -- -- -- |14.0 154 -- -- -- --
LSD 5% 50 4.6 4.0 57 66 0.6 05 05 04 0.7 04 06 06 04 08

LSD 10% - - 33 48 55 - - 04 03 05 - - 05 03 07
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HRSW Summary, Langdon 2010-2014

Days to Head Height(in) Lodging(0-9)
Variety 10 11 12 13 14 3yr|[ 10 11 12 13 14 3yr| 08 10 2yr
Barlow 67 54 61 52 53 55140 38 37 33 37 36|30 15 23
Brick 63 50 60 50 49 5340 39 39 33 37 36|08 1.8 1.3
Faller 69 57 63 55 54 57139 37 37 35 35 36|19 08 14
Glenn 65 53 60 52 52 55(40 38 40 34 37 37|12 00 0.6
Prosper 70 57 64 55 53 57139 37 37 34 36 36([22 15 19
RBO07 67 54 60 53 52 55|35 36 34 32 35 34103 21 1.2
Velva 70 57 63 56 55 58139 38 36 33 36 35(30 0.0 15
LCS Albany 70 59 65 57 55 59|36 34 32 32 35 33108 18 1.3
Breaker 69 57 63 56 55 58139 35 33 33 35 34(01 1.0 0.6
Brennan 67 57 61 54 54 56|33 32 29 27 32 29100 3.7 1.9
Jenna 71 59 65 56 55 59|36 34 32 33 34 33(06 22 14
Samson 68 58 61 55 54 5735 31 30 29 32 30]02 02 02
Select 64 52 57 50 51 53138 39 36 33 36 35(18 1.8 1.8
Vantage 74 60 67 58 56 60|35 36 35 31 34 33]0.0 00 0.0
Elgin-ND 68 56 61 54 53 56|42 39 38 36 39 38 - 18 -
Norden 68 56 62 56 52 57|36 33 33 31 33 32| - 03 -
Alpine 68 57 62 54 54 57137 36 35 32 35 34| - 28 -
Rollag 67 55 61 53 53 56|34 34 31 30 33 31| -- 08 -
WB Digger 67 55 62 55 55 57138 36 35 32 35 34| - 16 -
LCS Powerplay | -- 56 62 54 53 56| -- 34 34 33 34 34| -- - -
SY Soren - 55 62 55 53 57| - 32 31 29 31 30 - - -
Forefront - 51 58 51 52 54| - 42 35 35 39 36| - - -
WB Mayville - 5 62 53 51 55| - 32 29 29 33 30 - - -
Advance - 53 58 54 55 56 - 35 40 31 34 35| - - -
LCS Breakaway | - - 60 52 53 55 -- -- 32 29 33 31| - - -
Prevail e L B e N e
Linkert - - - 5 54 -] - - - 2829 -] - - -
MS Stingray - - - 58 5 -]- - - 33 36 -|- - -
SY Rowyn - - - 52 53 |- - - 30 33 -] - - -
LCS Iguacu - - - 57 5 -|- - - 31 35 | - - -
HRS 3378 - - = = 55 |- - - - 34 - -
HRS 3361 - - - - 54 |- - - - 34 | - - -
SY Ingmar - - = = % - - - - 32 - - -
LCS Nitro - - - - 5 -|- - - - 3 -1|- - -
WB9507 e e B L. e B
HRS 3419 - - - - 58 -~-|- - - - 33 |- - -
MS-Chevelle e B B B R I
Cardale - - - = 52 - - - - 36 - - - -
Alsen 68 56 61 - - --[|37 36 35 - - - [20 04 12
Briggs 66 53 60 - -- --[39 36 37 - - --]25 23 24
Cromwell 70 58 64 - - --[|38 34 34 - - - |[1l6 31 24
Freyr 69 56 63 - - - [38 35 35 - - -—-106 18 1.2
Howard 68 57 63 - - --140 39 37 - - - (34 22 28
Kelby 67 56 60 - - -3 31 30 - - -101 29 15
Steele-ND 68 56 62 - - --]140 38 36 -- - --|17 28 23
Edge - - 62 - - -] - = 34 - - ] - - -
Brogan 69 55 - - - -3 35 - - - |- 06 -
Kuntz 69 57 - - - =134 32 - - - 101 11 0.6
Sabin 68 57 - - - --137 39 - - - --]22 18 20
LSD 5% 1.0 13 1.5 1.0 13 1.0 19 1.6 18 1.9 21 13
LSD 10% - - 12 08 1.1 - - 13 15 1.6 - -
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Nelson County HRSW Summary 2010-2014

Yield(bu/a) Test Weight(lbs/bu) Protein(%) Lodging(0-9)
Variety 10 11 12 13 14 3yr| 10 11 12 13 14 3yr|{ 10 11 12 13 14 3yr 14
Faller 83 83 81 95 102 93 [59.5 60.6 57.3 63.2 60.7 60.4| 13.1 144 13.5 14.0 14.1 13.9 2.2
RBO07 70 68 78 81 93 84 |58.6 59.6 57.5 63.0 60.8 60.4| 14.0 15.5 14.1 15.1 14.7 14.6 2.5
Barlow 77 68 77 81 88 82 ]60.6 59.8 58.6 63.3 61.4 61.1| 144 154 143 149 14.7 14.6 0.9
Jenna 83 64 76 92 83 84 |58.0 584 56.1 623 60.1 59.5|14.2 152 14.0 142 144 142 2.5
Prosper 88 84 77 88 100 88 |59.8 60.5 57.1 63.2 60.5 60.3] 13.2 14.5 13.8 13.7 13.9 13.8 2.1
Vantage 74 71 62 86 78 751625 60.5 59.1 63.6 62.2 61.6| 149 16.5 16.0 153 16.6 16.0 0.0
LCS Albany 89 - 75 103 84 87593 - 56.1 63.5 59.8 59.8]12.6 -- 129 129 13.6 13.1 34
Rollag - 67 69 8 8 80| -- 609 57.8 63.8 61.7 61.1| -- 15.6 155 15.1 14.8 15.1 0.4
Samson - 65 75 87 98 87| - 59.0 579 619 604 60.1| -- 14.8 143 142 14.0 142 0.0
SY Soren - 62 75 85 81 80| -- 59.0 57.3 63.6 60.9 60.6] -- 15.0 14.2 152 14.3 14.6 0.2
WB-Digger - 74 79 99 94 91 -~ 59.1 57.8 62.1 59.6 59.8 -- 14.8 13.8 143 142 14.1 2.5
WB-Mayville - 70 76 8 86 8| -- 598 583 62.8 61.0 60.7| -- 15.7 145 150 14.4 14.6 0.1
Advance - - 74 84 8 81 - -- 584 64.0 609 61.1| -- - 139 134 13.7 13.7 2.2
LCS Breakaway| -- -- 75 83 94 84| -- -~ 59.1 63.9 62.7 61.9| -- -- 146 15.0 14.8 14.8 0.8
Elgin-ND - - 8 91 91 88| -- - 57.1 62.7 60.5 60.1| -- -- 139 15.0 14.5 14.5 2.1
Forefront - - 73 8 81 78] -- -- 575 63.1 609 60.5| -- -~ 13.8 154 14.7 14.6 33
Norden - - 72 8 92 85| -- -- 585 64.1 63.0 61.9| -- - 140 14.1 13.8 14.0 0.1
LCS Powerplay | -- -- 76 91 87 85| -- -- 582 63.7 61.6 61.2| -- -~ 13.6 139 145 14.0 3.0
Linkert - - - 77 8 - - - - 629 60.6 -- -- - - 156 150 -- 0.1
SY Rowyn - - - 8 93 - -- -- - 624 613 -- -- -- - 142 13.8 -- 1.7
Prevail - - - - 8 - -- -- -- - 605 - -- -- -- - 145 - 3.0
SY Ingmar - - - - 86 - -- -- - - 615 - -- -- -- - 149 - 1.6
WB9507 - 104 | - - - - 600 | - - -~ 146 - 1.2
LCS Iguacu N 3 U0 (N S | - 2.1
LCS Nitro - =99 | o 598 | - o o o 124 - 2.5
HRS 3378 - - - - 8 | - - - 609 —-] - - -~ — 133 - 2.0
HRS 3361 - - - - 8 | - -~ 600 -~ - - o~ — 139 - 0.6
HRS 3419 - - - =9 | -~ 593 | - - -~ 134 - 0.3
Glenn 66 61 77 79 - - |612 61.5 609 647 - - [145 152 149 154 - - -
Breaker 82 74 75 90 - - |620 604 592 635 - - |[13.8 149 138 141 -- - -
Velva 80 75 79 -~ - - [599 584 572 - — - [140 153 140 - - - -
Brennan 69 59 74 - - - |585 59.1 586 - - - [13.9 150 144 - - - -
Cromwell 76 69 73 - - - |607 605 578 - - - [13.6 148 143 - - - -
Edge - - 12— - | - - 572 - - | - - 142 - - -
Brick 75 63 - - - - |600 605 -~ - - - |140 147 - - - - -
Sabin 78 64 - - - - |590 585 - - - - |[143 158 - - - - -
Select 63 68 - -~ - - [592 604 - - - - |139 149 - - - - -
Howard 78 73— -~ -~ - |602 602 - - -~ - |144 151 - - - - -
Kelby 66 56 - - - - |584 585 - - - - |142 154 - - . . -
LSD 5% 82 52 69 65 5.0 05 07 10 04 05 04 06 07 05 04 1.1
LSD 10% — - 57 54 42 —~ - 09 04 04 — - 05 04 03 0.9
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Pembina County HRSW Summary 2011-2014*
Yield(bu/a) Test Weight(lbs/bu) Protein(%)

Variety 11 13 14 3yr 11 13 14 3yr 11 13 14 3yr
Faller 71 100 88 8 | 603 614 61.7 61.1 ] 142 13.6 13.8 139
RB07 70 88 73 77 |1 612 61.1 60.7 61.0 15.0 145 147 147
Samson 64 83 72 73 593 60.5 60.0 599 | 152 133 13.8 14.1
Barlow 68 87 75 77 1 622 622 614 619 | 150 142 143 145
Jenna 65 87 76 76 1 593 605 603 60.0 149 135 147 144
Prosper 74 99 80 84 1599 614 619 o61.1 | 144 133 137 138
Rollag 54 85 72 70 | 586 623 623 o6l1.1 | 158 14.6 149 15.1
SY Soren 65 82 66 71 61.0 61.6 61.3 613 ] 153 141 150 148
Vantage 64 79 68 70 | 620 633 62,6 62.6 | 159 144 153 152
WB-Digger 72 94 75 80 | 582 612 604 599 | 143 142 140 142
WB-Mayville 66 83 64 71 60.6 61.7 612 612 153 147 142 147
Advance -- 88 70 -- -- 62.0 62.0 -- -- 13.2 13.6 --
LCS Breakaway -- 86 63 -- -- 629 628 -- -- 146 153 --
Elgin-ND -- 93 75 -- -- 61.0 613 -- -- 142 145 --
Forefront -- 81 68 -- -- 613 61.0 -- -- 144 15.1 --
Linkert -- 80 66 -- -- 61.7 60.9 -- -- 148 155 --
Norden -- 80 71 -- -- 629 632 -- -- 13.8 13.7 --
LCS Powerplay -- 92 75 -- -- 61.8 623 -- -- 13.4 13.6 --
SY Rowyn -- 90 66 -- -- 61.1 614 -- -- 13.3 144 --
LCS Albany -- 95 84 -- -- 614 615 -- -- 12.5 12.1 --
Prevail - - 79 - - - 61.2 -- -- -- 13.8 --
SY Ingmar -- -- 67 -- -- -- 62.2 -- -- -- 15.2 --
WB9507 -- -- 78 -- -- -- 60.3 -- -- -- 15.0 --
LCS Iguacu -- -- 75 -- -- -- 61.8 -- -- -- 11.9 --
LCS Nitro -- -- 77 -- -- -- 60.0 -- -- -- 12.2 --
HRS 3378 -- -- 77 -- -- -- 61.8 -- -- -- 13.4 --
HRS 3361 -- -- 81 -- -- -- 60.6 -- -- -- 14.3 --
HRS 3419 -- -- 87 -- -- -- 59.6 -- -- -- 12.2 --
Glenn 68 82 -- -- 63.3 63.1 -- -- 15.7 14.8 -- --
Breaker 66 86 -- -- 61.0 6238 -- -- 146 134 -- --
Sabin 61 -- -- -- 57.7 -- -- -- 15.3 -- -- --
Velva 65 -- -- -- 57.9 -- -- -- 14.6 -- -- --
Cromwell 67 -- -- -- 59.7 -- -- -- 15.0 -- -- --
Brennan 65 -- -- -- 61.4 -- -- -- 15.3 -- -- --
Brick 64 - - -- 62.7 -- -- -- 15.2 -- -- --
Howard 68 -- -- -- 59.5 -- -- -- 15.0 -- -- --
Kelby 62 -- -- -- 61.3 -- -- -- 15.6 -- -- --
Select 63 -- -- -- 61.1 -- -- -- 15.2 -- -- -
LSD 5% 53 53 8.3 1.1 0.4 0.5 0.3 0.5 0.5

LSD 10% -- 4.4 6.9 -- 0.3 0.4 -- 0.4 0.4

*The 2012 Pembina trial was lost to hail.
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Towner County HRSW Summary 2010-2014

Yield(bu/a) Test Weight(lbs/bu) Protein(%) Lodging(0-9)
Variety 10 11 12 13 14 3yr| 10 11 12 13 14 3yr|( 10 11 12 13 14 3yr 14
Faller 86 61 71 85 84 80 (60.1 58.6 55.8 61.1 58.6 58.5]13.5 16.6 13.0 13.9 14.1 13.7 6.5
RBO07 76 58 71 75 73 73 [59.8 58.7 56.5 60.3 57.9 58.2]113.8 16.7 13.9 149 14.6 14.5 3.2
Barlow 76 54 64 73 75 71 160.7 58.9 57.3 60.8 59.9 59.3|13.9 17.3 14.0 14.8 15.1 14.6 2.6
Jenna 77 62 64 73 70 69 |58.9 58.9 55.5 59.5 57.2 57.4|13.8 16.9 13.5 15.0 149 14.5 0.8
Prosper 88 65 70 79 79 76 [59.9 59.1 56.1 61.3 58.3 58.6]13.4 16.3 13.7 13.7 14.3 13.9 6.4
Vantage 71 56 50 70 61 60 ]62.6 61.0 57.9 62.7 59.5 60.0|15.2 17.6 15.7 16.5 17.2 16.5 4.2
LCS Albany 82 - 60 78 67 68 [58.6 -- 547 61.0 57.7 57.8]12.8 - 134 13.2 143 13.6 5.5
Samson - 71 64 77 81 74| -- 587 56.0 59.2 57.2 57.5| -- 15.8 13.9 143 14.0 14.1 0.2
Rollag - 60 60 68 70 66| -- 60.8 57.1 61.4 59.9 59.5| -- 16.8 144 154 154 15.1 0.3
SY Soren - 57 66 71 67 68 ] -- 59.8 56.5 61.2 58.8 58.8] -- 17.2 13.6 15.2 14.5 14.4 1.1
WB-Digger - 65 68 8 65 73] -- 583 57.0 604 563 57.9| -- 16.0 13.1 14.0 14.6 139 3.2
WB-Mayville - 57 64 68 66 66| -- 589 56.1 60.0 58.0 58.01 -- 16.4 13.9 149 14.8 14.5 0.0
Advance -- - 61 78 64 68| -- -- 575 61.7 58.6 59.3| -- -- 13,5 13.7 14.1 13.8 4.0
LCS Breakaway| -- - 65 72 72 70| -- -- 579 62.0 604 60.1] -- - 14.6 15.1 149 149 2.8
Elgin-ND - - 63 75 71 70| -- -- 55.8 60.8 58.0 58.2] -- -- 133 14.7 149 143 5.1
Forefront* - - 66 58 76 67| -- - 573 60.7 59.0 59.0 -- -- 125 15.0 149 14.1 7.7
Norden -- - 59 74 71 68| -- -- 573 619 60.7 60.0f -- -- 13.1 14.1 143 13.8 0.2
LCS Powerplay | -- - 61 81 74 72| -- -- 564 613 59.5 59.1| -- -- 13.0 14.0 14.8 13.9 4.6
Linkert -- - - 70 64 - | -- - - 601 579 - | -- - - 157 151 - 0.3
SY Rowyn -- - - 73 78 - | -- -- - 61.1 592 -- | -- - -- 142 143 -- 0.9
Prevail -- - - - 74 -] - - -~ - 585 - - - - - 140 -- 54
SY Ingmar -- - - - 74 | - - - - 5.1 - | - - - - 150 -- 1.3
WB9507 -- - - - 93 | - - - - 585 - | -- - - - 146 -- 3.5
LCS Iguacu -- - - - 74 | - - - - 587 - | -- - - - 117 - 1.6
LCS Nitro -- - - - 76 - | -- - - - 570 -- | -- - - - 129 - 1.8
HRS 3378 -- - - - 66 - | - - - - 581 - | -- - - - 133 -- 3.7
HRS 3361 -- - - - 73 | - - - - 581 - | -- - - - 139 -- 0.7
HRS 3419 e i A T A AR S R S A 0.0
Glenn 73 53 60 70 -- -- 62,5 62.0 595 63.2 -- -- [14.4 169 143 153 -- -- --
Breaker 80 61 66 78 - -- [61.8 60.5 58.5 62.4 -- -- [13.4 163 13.0 143 -- -- --
Cromwell 75 58 63 - -- - |61.4 593 569 -- - - (139 163 138 -- - -- --
Brennan 73 58 67 - - - [59.6 599 578 -- - - [13.8 16.7 141 -- - -- --
Velva 79 55 66 - -- -- [603 572 555 -- - - (139 17.1 13.7 -- - -- --
Edge -- - 63 - - - | - - 59 - - -] - - 141 - - - -
Sabin 73 54 - - - - [592 584 -- - - -- [13.9 169 -- - - -- --
Howard 79 59 - - - - [59.6 599 -- - - -- [13.6 16.6 -- - - -- --
Kelby 72 56 -- - - - 595 599 -- - - -- [142 169 -- - - -- --
Brick 74 48 - - - -- 160.8 60.7 -- - - -- [13.8 16.6 -- - - -- --
Select 69 58 - - - -- [60.4 60.2 -- - - -- [13.3 16.8 -- - - -- --
LSD 5% 49 58 47 6.1 55 0.7 13 09 06 0.7 03 05 06 04 03 1.3
LSD 10% -- -- 40 5.1 4.6 -- -- 0.7 0.5 0.6 - -- 05 03 0.3 1.1

*Forefront had some shelling prior to harvest in 2013.
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HRWW Yield Data Across Locations, 2010 - 2014

Yield (bu/a)
No Fungicide With Fungicide’
2010° 2011° 2012°¢ 2014 2014  2012-14| 2010 2011° 2012°¢ 2014 2014  2012-14

Variety Avg Avg Avg Aneta  Rugby Avg Avg Avg Avg Aneta  Rugby Avg
Accipiter 89 67 76 78 62 73.0 98 89 77 84 68 76.5
CDC Falcon 90 68 78 81 64 75.2 99 83 78 92 68 79.0
Decade - 77 79 77 61 74.2 -- 89 80 86 64 77.5
Ideal -- - 81 82 58 75.8 -- - 86 91 60 80.8
Jerry 95 69 75 81 63 73.2 102 78 79 85 63 76.3
Overland 99 79 85 78 59 76.6 105 91 86 86 63 80.5
SY Wolf - 82 80 76 52 71.7 -- 90 82 83 55 75.6
WB-Matlock 95 68 - 86 65 -- 101 84 -- 90 66 --
Art -- 74 80 77 - - - 87 84 87 - -
Darrel -- 80 82 -- 57 -- -- 89 84 -- 62 --
AAC Gateway - -- - 76 56 -- -- -- -- 84 61 --
Broadview -- -- -- 82 62 -- -- -- -- 90 66 --
Emerson -- - -- 76 64 -- -- -- -- 78 66 --
Flourish -- -- -- 70 50 -- -- -- -- 80 57 --
Freeman -- - -- 84 51 - -- -- -- 86 53 --
Moats -- -- -- 81 57 -- -- -- -- 85 60 --
Site Average 94 74 79 79 59 74 101 87 82 86 62 78
LSD 5% 5.5 5.9 5.5 5.9

#2010 data is an average of Tolna, Leeds and Lakota sites.

2011 data is an average of Devils Lake and Willow City sites.

2012 data is an average of Devils Lake, Willow City and Tolna sites.
92010 - With Fungicide = Prosaro at early flower, 6.5 oz/a +NIS 0.125% v/v.
4201 1,2012 & 2014 - With Fungicide = Stratego at herbicide time, 4 0z/a + Prosaro at early flower, 6.5 oz/a + NIS 0.125% v/v.

HRWW Test Weight Across Locations, 2010 - 2014

Test Weight (Ibs/bu)
No Fungicide With Fungicide’
2010° 2011° 2012°¢ 2014 2014  2012-14| 2010 2011° 2012°¢ 2014 2014  2012-14

Variety Avg Avg Avg Aneta  Rugby Avg Avg Avg Avg Aneta  Rugby Avg
Accipiter 60.3 59.4 60.1 60.1 55.8 59.0 62.1 61.2 60.4 60.5 57.0 59.6
CDC Falcon 59.2 57.9 59.7 61.0 56.9 593 60.8 59.9 60.8 61.9 58.3 60.5
Decade -- 59.7 61.6 59.9 56.2 59.8 -- 60.7 62.1 60.6 57.0 60.5
Ideal -- -- 61.9 60.3 57.6 60.4 -- - 62.4 60.9 59.0 61.2
Jerry 59.2 59.4 60.2 60.5 57.6 59.6 60.4 60.4 60.9 61.4 57.6 60.2
Overland 60.3 60.2 61.9 59.8 58.7 60.5 60.6 61.0 61.9 61.3 59.2 61.1
SY Wolf -- 60.6 62.3 59.3 57.1 60.2 -- 61.0 62.2 61.6 573 60.8
WB-Matlock 60.3 60.0 -- 61.2 57.8 -- 61.1 61.1 -- 62.1 58.6 --
Art -- 59.5 61.9 60.8 -- -- -- 61.0 62.3 61.6 -- --
Darrel -- 60.4 61.6 -- 56.1 -- -- 60.6 61.8 -- 57.1 --
AAC Gateway -- -- -- 60.9 56.7 -- -- -- -- 61.6 58.0 --
Broadview -- -- -- 58.7 55.3 -- -- -- -- 60.3 56.2 --
Emerson -- -- -- 61.1 57.3 -- -- -- -- 61.2 58.1 --
Flourish -- - -- 58.2 53.3 -- -- -- -- 59.8 54.3 --
Freeman -- -- -- 59.6 54.9 -- -- -- -- 60.9 56.0 --
Moats -- -- -- 60.7 56.1 -- -- -- -- 61.7 56.7 --
Site Average 59.9 59.7 61.2 60.1 56.5 59.8 61.0 60.8 61.6 61.2 57.3 60.5
LSD 5% 1.1 1.4 1.1 1.4

#2010 data is an average of Tolna, Leeds and Lakota sites.

2011 data is an average of Devils Lake and Willow City sites.

2012 data is an average of Devils Lake, Willow City and Tolna sites.
92010 - With Fungicide = Prosaro at early flower, 6.5 oz/a +NIS 0.125% v/v.
4201 1,2012 & 2014 - With Fungicide = Stratego at herbicide time, 4 0z/a + Prosaro at early flower, 6.5 oz/a + NIS 0.125% v/v.
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HRWW Protein Across Locations, 2010 - 2014

Protein (%) - 12% moisture basis

No Fungicide With Fungicide’
2010" 2011° 2012° 2014 2014  2012-14( 2010° 2011° 2012° 2014 2014  2012-14

Variety Avg Avg Avg Aneta  Rugby Avg Avg Avg Avg Aneta  Rugby Avg
Accipiter 10.8 11.7 10.5 11.3 13.1 11.3 10.9 11.3 11.0 11.5 13.5 11.7
CDC Falcon 11.0 12.2 10.6 10.7 13.3 11.3 11.4 11.9 10.7 10.7 13.0 11.3
Decade -- 12.0 11.3 11.9 13.6 12.0 -- 11.8 11.5 11.9 13.5 12.1
Ideal -- -- 10.0 10.9 13.7 11.2 -- -- 10.5 11.1 13.7 11.4
Jerry 11.9 12.2 10.6 11.6 14.0 11.7 11.9 12.3 11.0 11.5 13.4 11.7
Overland 11.6 12.0 10.1 11.7 133 11.3 11.6 12.1 10.4 11.9 12.8 11.4
SY Wolf -- 12.3 10.9 12.1 13.4 11.8 -- 12.3 11.0 11.9 13.3 11.8
WB-Matlock 11.8 12.7 -- 12.0 13.3 -- 11.8 12.8 -- 11.7 13.2 --
Art -- 12.6 11.6 12.8 - -- -- 12.5 11.9 12.4 - -
Darrel -- 12.0 10.8 -- 13.5 - -- 12.0 11.1 -- 13.6 --
AAC Gateway -- - -- 12.0 13.4 - -- - -- 11.8 13.4 -
Broadview -- -- -- 10.7 12.7 -- -- -- -- 10.7 13.1 --
Emerson -- - - 11.3 133 - - - - 11.7 13.1 --
Flourish -- -- -- 11.5 13.1 -- -- -- -- 11.2 13.2 --
Freeman - -- - 11.1 13.4 -- - -- - 10.7 133 --
Moats -- -- -- 12.0 13.4 -- -- -- -- 11.5 13.0 --
Site Average 114 12.2 10.7 11.6 13.3 11.5 11.5 12.1 11.0 11.5 13.3 11.6
LSD 5% 0.5 0.5 0.5 0.5

2010 data is an average of Tolna, Leeds and Lakota sites.

2011 data is an average of Devils Lake and Willow City sites.

©2012 data is an average of Devils Lake, Willow City and Tolna sites.
42010 - With Fungicide = Prosaro at early flower, 6.5 oz/a +NIS 0.125% v/v.
42011, 2012 & 2014 - With Fungicide = Stratego at herbicide time, 4 oz/a + Prosaro at early flower, 6.5 0z/a + NIS 0.125% v/v.

Corn Grain Hybrid Trial — 2014

A corn hybrid trial was planted on May 16, 2014 at Langdon which included 49
hybrids. A killing freeze of 28° F. occurred on September 12 with temperatures

ranging from 28-32° F for five hours. Corn development at that date was from

late R3 (milk) to R4 (dough) stage. Average silk date for the trial ranged from

August 9-15 for the various hybrids. Total growing degree days (GDD) to
September 12 was 1620. At Langdon, we need around 1800 GDD for 75 day corn
to mature, and 1900 GDD for 80 day corn. Corn yields only averaged 50.5 bu/a

with 40.1 Ib/bu test weight. The data was not meaningful so is not presented.
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Barley Summary - Langdon - 2010-2014

Yield (bu/a) Test Weight (Ibs/bu) Lodging (0-9) Plump (%)
Variety 10 11 12 13 14 3yr| 10 11 12 13 14 3yr| 07 08 2yr| 10 11 12 13 14 3yr
Lacey 128 110 97 164 134 131|50.3 49.6 48.5 509 52.1 505(28 28 28] 94 94 8 98 99 94
Stellar-ND 128 116 94 159 142 132149.1 48.6 48.4 50.0 509 498 48 1.0 29197 95 88 99 99 95
Tradition 131 114 69 163 133 122149.8 493 47.0 509 519 499| 38 10 24|95 92 81 98 98 92
Celebration 123 108 78 165 144 1291494 493 47.0 503 519 49.7| -- 1.0 - 92 95 86 98 98 94
Quest 133 108 94 163 130 129)48.4 48.7 48.2 493 503 493| -- 05 -- 88 87 76 96 96 89
Innovation 126 117 91 160 138 130|49.6 48.7 474 502 51.8 49.8| -- - - 93 92 81 98 99 93
Rasmusson 150 117 -- - - -- 1489 495 -- - - - 128 18 23|94 94 - - - -
AC Metcalfe* 122 93 71 154 125 117|50.0 494 476 525 533 51.11 73 30 52|94 88 81 97 97 92
CDC Copeland*| 136 89 86 172 127 128482 49.2 47.6 499 509 495|175 13 44197 92 84 96 97 92
Conlon* 125 99 83 138 126 116|515 51.6 493 525 524 514|165 23 44|97 97 92 99 99 97
Pinnacle* 130 115 91 180 138 136149.1 51.1 49.7 53.1 539 5221 68 03 3695 95 91 98 98 96
Rawson* 140 107 83 166 122 1241487 49.4 47.7 51.8 52.1 50.5| 6.0 35 48[ 98 95 95 99 99 98
Conrad* - 98 77 155 125 119 -- 50.1 47.7 51.2 52.7 505| 7.8 35 57| -- 92 88 97 98 94
Lilly* 116 92 - - - -- |150.6 48.8 -- - - - - - - 91 87 - - - -
Sunshine* 128 - - - - - 1498 -- - - - - - - - 96 - -- -- - -
LSD 5% 13.7 109 64 103 6.7 07 08 08 06 09 3.1 NS 05 33 39 07 09
LSD 10% - - 54 86 55 - - 07 05 07 - - - - 33 0.6 038
*2-row
Barley Summary - Langdon - 2010-2014
Height (in) Protein (%) Days to Head

Variety 10 11 12 13 14 3yr| 10 11 12 13 14 3yr| 10 11 12 13 14 3yr

Lacey 39 36 37 28 33 330123 133 122 125 122 123[ 64 51 61 52 52 55

Stellar-ND 39 34 35 29 33 32(12.1 12.4 12.0 12.5 123 123164 51 63 53 52 56

Tradition 40 36 34 29 33 321120 12.7 122 12,5 12.0 1221 65 53 64 52 52 56

Celebration 38 35 34 28 33 32123 13.7 13.3 13.6 129 133|166 54 65 53 53 57

Quest 39 38 37 31 34 34119 127 122 122 122 122 66 52 62 54 52 56

Innovation 38 33 37 26 32 32123 125 12.8 124 13.0 12.7) 64 51 61 52 50 54

Rasmusson 37 32 - - - - |121 125 - -- -- - 166 50 - - - -

AC Metcalfe* 38 35 31 32 29 31119 13.7 12.7 11.7 12.6 12.3| 67 54 65 56 54 58
CDC Copeland* | 40 36 35 35 32 34 |11.3 129 12.1 11.8 122 12.0) 70 56 65 59 56 60

Conlon* 35 34 35 30 30 32123 12.7 12.8 11.7 124 123 60 49 57 50 48 52
Pinnacle* 39 35 35 31 33 33]10.8 120 11.7 11.3 11.5 11.5{ 66 54 62 55 53 57
Rawson* 38 36 33 31 32 32113 119 11.6 108 11.7 11.4[ 63 50 61 52 50 54
Conrad* - 31 28 29 27 28| - 127 12.0 123 12.7 123] -- 55 65 57 55 59
Lilly* 32 31 - - - —[|112121 - - - - 167 5 - - - -
Sunshine* 32 - - - - - |1l5 - - - - - |68 - - - - -
LSD 5% 1.0 33 1.7 20 19 05 07 09 06 0.0 1.0 1.0 1.2 1.1 1.3
LSD 10% - - 15 17 1.6 - - 08 05 07 - - 1.0 09 1.1
*2-row
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Oat Summary, Langdon 2010-2014

Yield (bu/a) Test Weight (Ibs/bu) Days to Head
Variety 10 11 12 13 14 3yr| 10 11 12 13 14 3yr| 10 11 12 13 14 3yr
AC Pinnacle 175 184 173 235 180 196 (33.7 37.1 36.5 40.2 38.9 385|173 61 65 58 58 60
Beach 174 147 173 204 138 1721373 41.9 399 409 423 410|170 58 63 56 55 58
CDC Dancer 188 152 166 229 175 190(37.9 42.0 39.7 39.9 38.5 394172 59 65 56 56 59
HiFi 204 177 170 216 171 185|40.1 40.7 39.2 38.7 40.1 393| 71 58 64 57 56 59
Hytest 141 123 140 176 127 148 [41.5 42.8 41.6 41.3 42.0 41.6] 67 54 62 54 54 57
Killdeer 172 158 169 208 178 185(35.9 38.3 37.1 38.1 39.4 38268 55 63 55 55 58
Otana 123 112 144 188 144 159129.9 36.5 37.5 37.5 39.2 38.1| 71 59 64 56 57 59
Rockford 191 180 166 211 152 176140.6 42.0 40.6 39.5 41.3 40.5| 71 59 64 58 56 59
Souris 197 162 167 202 184 18439.4 41.1 38.7 38.7 40.7 39.4]1 70 57 64 57 55 59
Stallion 176 157 154 194 157 168139.0 42.3 38.7 40.8 41.9 40.5| 69 57 62 56 55 58
Furlong 157 141 158 218 186 187(34.4 38.4 38.2 385 38.8 38573 62 65 59 58 61
Minstrel CDC 157 154 169 232 178 193|323 36.3 352 37.7 39.5 37.5(70 57 63 57 55 58
Newburg 216 177 168 228 176 191|38.8 40.1 38.2 38.2 40.0 38.8( 69 58 63 56 55 58
Leggett 212 185 154 221 165 180(38.1 41.3 38.6 38.8 409 39472 58 65 57 55 59
Jury 210 161 162 225 166 184[40.3 41.9 39.7 39.7 41.1 40.2]1 68 57 62 56 56 58
Horsepower - - 160 171 160 164| -- -- 39.5 39.1 40.6 39.7( -- - 61 53 54 56
Goliath -- - - 212 165 - | -- - - 397 438 - |- - - 57 56 -
Paul* 125 - - - 134 -- |440 - - - 439 - |72 - - - 58 -
Deon -- - - - 163 - | -- - - - 405 - |- - - - 57 -
Morton 143 130 149 195 - - |37.4 405 398 392 - - |70 57 63 57 - -
Stark* 136 139 130 180 -- -- |43.1 454 438 428 -- - 173 60 66 59 - -
Shelby 427 168 152 143 189 -- - |413 419 39.7 407 - - |65 52 60 54 - -
Buff* 132 104 108 -- - - |46.6 48.6 454 -  -- - 165 52 60 - - -
Jerry 140 121 - - - - |38.4 402 -- - - - |67 55 - - - -
Youngs 140 131 -- - - - 1334 39.1 -- - - - 172 5 - - - -
Monida 116 119 - - - - 1290 340 - - - - |72 57 - - - -
Streaker 120 113 - -- -- -- |48.7 495 -- -- -- - |65 53 - - - -
Maida 152 -- -- - - - |385 -- - - e
LSD 5% 18.1 13.4 10.1 143 155 1.7 1.1 09 13 1.9 1.0 1.1 0.7 1.2 09
LSD 10% - - 85 12.0 13.0 - - 07 1.1 16 - -- 06 1.0 0.8

*Naked-hull variety
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Oat Summary, Langdon 2010-2014

Height (in) Protein (%) Lodging (0-9)
Variety 10 11 12 13 14 3yr| 10 11 12 13 14 3yr[08 09 10 11 12 3yr
AC Pinnacle 49 45 42 42 44 43 (103 9.7 13.7 14.0 10.6 12.8|103 0.8 85 0.0 2.0 3.5
Beach 52 48 45 43 47 45 (11.2 119 152 16.0 104 13.9/0.3 0.0 87 0.0 0.0 2.9
CDC Dancer 51 48 44 42 45 44 [10.1 11.0 13.7 145 8.6 123]1.0 0.0 82 0.0 0.0 2.7
HiFi 54 45 42 42 44 43 [12.8 144 153 156 9.7 135(0.0 0.0 63 0.0 1.7 2.7
Hytest 52 46 42 44 45 44 [154 154 17.8 18.9 10.3 15.7]10.5 0.3 84 0.0 3.4 3.9
Killdeer 44 39 38 37 39 38 (108 104 144 146 11.2 134(0.0 1.0 88 0.0 2.0 3.6
Otana 52 47 43 44 46 44 (109 109 14.8 143 16.0 15.0)1.8 7.3 9.0 0.0 59 5.0
Rockford 53 46 43 42 44 43 |13.0 13.6 164 164 114 147/0.0 1.0 6.8 0.0 0.2 23
Souris 48 42 39 39 40 39 |12.5 13.1 14.8 15.2 10.1 13.4({0.0 0.0 6.5 0.0 0.0 2.2
Stallion 53 47 43 44 45 44 |13.7 14.0 162 174 84 14.0/13 33 83 0.0 59 47
Furlong 49 44 41 42 46 43 1122 113 16.0 17.8 10.6 14.8(1.3 1.8 9.0 0.0 1.2 34
Minstrel CDC 47 43 39 39 42 40(9.0 92 126 129 95 11.7(0.0 0.0 89 0.0 04 3.1
Newburg 55 49 44 45 48 46 (11.7 13.0 149 147 95 13.0/0.0 0.8 7.5 0.0 2.6 34
Leggett 48 43 40 41 41 41 |129 13.7 164 168 87 14.0/ -- 1.8 7.3 0.0 0.5 2.6
Jury 55 50 42 47 49 46 [12.3 13.0 155 155 9.2 134105 1.5 7.8 0.0 4.2 4.0
Horsepower -- - 38 36 36 37| - - 152 159 10.1 13.7f - - - - 0.1 -
Goliath -- -- - 47 52 - -~ -- - 159 129 - | - - - - - -
Paul* 52 - - - 46 - [149 - - - 85 - 100 08 54 - - -
Deon -- -- -- - 46  -- - -- -- - 102 - | - - - - -
Morton 54 48 45 44 - - [12.0 133 164 155 - - [0.0 05 6.0 0.0 0.0 2.0
Stark* 51 46 44 44 - - |13.8 12.1 174 192 -- - 100 1.0 6.7 00 03 2.3
Shelby 427 48 43 40 40 - - [133 140 160 179 - - |- - 7.1 0.0 09 2.7
Buff* 47 40 38 - -- - [13.5 144 184 -- -- - 100 0.0 7.8 0.0 0.0 2.6
Jerry 50 46 - - - - ]|116 120 - - - --]00 15 89 00 - -
Youngs 53 47 - -- -- - [12.7 13.8 -- -- -- - 115 00 7.7 00 - --
Monida 50 45 - - - - (107101 - - -~ -~ |- - 91 00 - -
Streaker 49 44 - -~ -- - [16.3 144 -- -- -- -!- - 88 00 - -
Maida 50 - - - - -—-|120 - - - - 1002391 - - -
LSD 5% 20 24 21 19 21 0.8 1.0 05 - -- NS 2.0 1.2 NS 2.6
LSD 10% - - 18 16 1.8 - - 05 - - - - - - 22

*Naked-hull variety

QOat Disease Summary, 2010-2014 *

Crown Crown Crown

Rust % Rust % Rust %
Variety 10 12 14 3yr |Variety 10 12 14 3yr |Variety 10 12 14 3yr
Beach 12 1 1 5 |Hytest 14 1 2 5 |AC Pinnacle | 4 1 1 2
CDC Dancer 5 3 2 3 |Jury 0 0 1 0 |Paul -- -- 0 --
Deon - - 0 - [Killdeer 28 6 2 12 |Rockford 0 2 1
Furlong 15 4 1 6 |Leggett 0 0 0 0 |Souris 1 2 1
Goliath - - 0 - |MinstrelCDC | 47 14 2 21 |Stallion 0 0 0 0
HiFi 0 0 I 0 [Newburg 0 0 1 0 |LSD5% 8 11 1
Horsepower - 0 1 -- |Otana 73 25 20 39

Crown Rust - % flag leaf
* Disease levels were low in 2011 and 2013, no notes were recorded.
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Langdon - Dry Bean - 2012-2014

Yield
Daysto 100 Seed 2yr 3yr
Variety Type Maturity  Weight 2012 2013 2014 Avg. Avg.
(gram) (Ib/a)
Eclipse Black Turtle 103 19.8 2,503 2,568 2,415 2,491 2,495
Loreto Black Turtle f 18.2 2,788 2,332 1,944 2,138 2,355
Zorro Black Turtle 104 20.0 2,166 2,580 2,275 2,428 2,340
Montcalm Dark Red Kidney f 31.6 - - 1,672 - -
Talon Dark Red Kidney 101 45.1 - -- 1,754 - -
Pink Panther  |Light Red Kidney f 55.5 - - 1,849 - -
Rosie Light Red Kidney f 46.9 - - 1,607 - -
Avalanche Navy 103 18.9 3,092 1,952 2,101 2,026 2,382
Ensign Navy f 20.5 3,524 2,852 2,703 2,777 3,026
HMS Medalist [Navy f 17.8 2,996 2292 2286 2,289 2,525
Nautica Navy f 16.7 - 2,372 1,944 2,158 -
Norstar Navy 103 16.7 -- 1,612 1,941 1,777 --
Rexeter Navy f 18.8 2,224 2,424 1,995 2,210 2,214
T9905 Navy f 20.6 3,208 2,616 2,571 2,593 2,798
Vista Navy f 16.4 2,094 2,584 2,513 2,548 2,397
Rosetta Pink 104 32.9 -- -- 2,547 -- --
Sedona Pink 100 344 2,587 1,800 2,306 2,053 2,231
23ST27 Pinto 100 40.0 - - 2,524 - -
La Paz Pinto 101 36.1 3,510 3,324 2,900 3,112 3,245
Lariat Pinto f 39.1 3,697 2,832 2445 2,639 2991
Maverick Pinto f 41.9 3,079 2,860 2,848 2,854 2,929
ND-307 Pinto 102 42.5 3,257 2,792 3,113 2953 3,054
SF103-8 Pinto 104 37.6 - - 2,297 - -
Sinaloa Pinto 102 34.5 - - 3,285 - -
Stampede Pinto 101 37.2 3,423 2,720 3,020 2,870 3,054
Windbreaker |Pinto f 42.2 3457 2328 2,822 2,575 2,869
Merlot Small Red f 34.5 - 2,224 2,180 2,202 -
Rio Rojo Small Red 103 29.8 - 2,252 2,656 2,454 -
Mean 103 30.9 2,975 2466 2,375 2,512 2,682
CV.% 1.3 -- 10.1 11.9 9.3 - -
LSD 10% 2.3 -- 381 398 388 - --

A freeze occurred on September 12 with temperatures ranging from 28° to 32° F for five hours.

A "f" indicates the variety did not reach the R9 stage prior to the freeze.

However, all varieties were harvestable and had no distinctly damaged kernels in the sample.
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Pembina County - Dry Bean - 2012-2014
Yield

100 Seed 2yr 3yr

Variety Type Weight  2012' 2013 2014 Avg. Avg.
(gram) (Ib/a)

Eclipse Black Turtle 19.1 1,904 3,436 1,655 2,545 2,332
Loreto Black Turtle 18.0 2,304 3,392 1,472 2,432 2,389
Zorro Black Turtle 20.3 2,244 3,576 1,131 2,354 2,317
Montcalm Dark Red Kidney 42.1 -- -- 795 -- -
Talon Dark Red Kidney 414 -- -- 726 -- --
Pink Panther Light Red Kidney 50.5 - - 646 - -
Rosie Light Red Kidney 47.1 -- -- 976 -- --
Avalanche Navy 18.6 2,412 3,440 1,493 2,467 2,448
Ensign Navy 18.7 2,164 3,728 1,426 2,577 2,439
HMS Medalist |Navy 17.5 2,696 3,420 1,793 2,607 2,636
Nautica Navy 15.5 - 3,204 1,419 2,312 -
Norstar Navy 16.5 - 3,092 1,295 2,194 -
Rexeter Navy 18.7 1,760 3,516 1,655 2,585 2,310
T9905 Navy 223 2,220 3,484 1,697 2,590 2,467
Vista Navy 18.1 2,164 3,432 1,773 2,603 2,456
Rosetta Pink 32.8 - - 1,858 - -
Sedona Pink 41.2 1,816 2,700 1,444 2,072 1,987
23ST27 Pinto 37.1 - - 1,442 - -
La Paz Pinto 35.2 2,104 3,820 2,039 2,929 2,654
Lariat Pinto 37.0 -- 3,460 1,790 2,625 -
Maverick Pinto 38.6 1,824 3,456 1,783 2,620 2,354
ND-307 Pinto 39.8 1,720 3,540 1,947 2,743 2,402
SF103-8 Pinto 37.4 - - 1,415 - -
Sinaloa Pinto 34.9 - - 1,977 - -
Stampede Pinto 39.1 2,012 3,348 1,579 2,463 2,313
Windbreaker Pinto 39.7 2,256 3,392 1,812 2,602 2,487
Merlot Small Red 35.7 1,212 2,968 1,558 2,263 1,913
Rio Rojo Small Red 27.8 -- 2,972 1,890 2,431 --
Mean 30.7 2,051 3,369 1,517 2,501 2,369
CV% - 9.6 6.9 12.3 - -
LSD 10% - 280 319 262 - -

Lariat is not included in 2012 results due to seed problems.
'A fairly significant hail storm occurred on July 4 causing some damage. Drybeans were mostly in the R1
stage. Drybeans recovered nicely but were later maturing than normal.
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Langdon - Conventional Soybean - 2014

Yield
Maturity Plant 2yr
Brand Variety Group] Maturity Height Protein Oil 2014 Avg.
Date’ in % % bu/a
NDSU Ashtabula 0.4 f 24 30.6 16.6 42.1 46.9
NDSU Cavalier 00.9 9/5 21 33.8 15.8 35.6 41.8
NDSU Traill 0.0 9/9 23 34.2 153 343 39.4
Richland IFC MKO0205 0.2 f 25 31.5 15.5 29.8 --
Richland IFC MK 0249 0.2 f 21 31.0 15.3 35.8 39.4
Trial Mean 9/8 23 322 15.6 37.6 --
CV.% 1.2 8.9 0.7 1.3 5.5 --
LSD 10% 1.7 NS 0.4 0.4 2.5 --
LSD 5% 2.2 NS 0.5 0.4 3.0 --

1Ma‘rurity Group provided by company.

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

3Roundup Ready check variety.

A freeze occurred on September 12 with temperatures ranging from 28° to 32° F for five hours. A "f" indicates

the variety did not reach the R7 stage in 3 of 4 replications prior to the freeze. However, all varieties

were harvestable and had no distinctly green seeds in the sample.

Walsh County - Conventional Soybean - 2014

Yield
Maturity Plant 2yr 2-Site
Brand Variety Group' Maturity Height Lodging Protein  Oil 2014  Avg.  Avg’
date’ in 0-9 % % bu/a
NDSU Ashtabula 0.4 9/16 31 0 31.4 17.7 66.1 59.3 54.1
NDSU Cavalier 00.9 9/4 28 0 335 16.3 56.5 54.4 46.1
NDSU Traill 0.0 9/6 30 0 339 15.9 58.9 54.6 46.6
Richland IFC MK0249 0.2 9/19 29 0 31.1 16.1 56.4 50.9 46.1
Richland IFC MK0205 0.2 9/19 35 3.3 332 16.5 52.4 - 41.1
Trial Mean 9/14 30 0.3 32.1 16.6 62.6 - -
C.V.% 1.8 114 1341 1.2 1.4 8.6 - -
LSD 10% 2.3 NS 0.4 0.7 0.4 6.5 - -
LSD 5% 2.8 NS 0.5 0.8 0.5 7.8 - -

lMaturity Group provided by company.

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

3A 2-site average of conventional trials at Langdon REC and Walsh County (Park River).

Yield, oil and protein reported at 13% moisture.
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Langdon - Liberty Link Soybean - 2014
Yield
Maturity Plant 2yr
Brand Variety Groupl Maturity Height Protein Qil 2014 Avg.
Date’ in % % bu/a
Hefty HOOSL3 00.8 9/9 21 33.5 16.0 37.3 37.3
Hefty HO0212L 0.2 f 22 32.6 16.2 35.2 -
Integra 30080LL 00.8 9/10 21 33.8 16.3 38.7 38.7
Northstar NS 0095LL 00.9 9/10 21 33.6 16.2 38.3 45.1
Northstar NS 0129LL 0.1 f 22 324 16.4 39.1 -
Stine Seed 01LE06 0.1 f 22 33.0 16.2 41.4 --
Thunder Seed [5401LL 0.1 f 22 32.5 15.9 34.8 --
Trial Mean 9/10 22 33 16.1 37.8 --
CV. % 1.6 5.6 0.9 0.7 4.4 -
LSD 10% NS NS 0.6 0.2 2.1 -
LSD 5% NS NS 0.7 NS 2.5 --

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).

Yield, oil and protein reported at 13% moisture.

A freeze occurred on September 12 with temperatures ranging from 28° to 32° F for five hours. A "f" indicates
the variety did not reach the R7 stage in 3 of 4 replications prior to the freeze. However, all varieties

were harvestable and had no distinctly green seeds in the sample.

Walsh County - Liberty Link Soybean - 2014

Yield

Maturity Plant 2yr 2-Site

Brand Variety Group' Maturity  Height Protein Oil 2014 Avg. Avg.’
Date’ in % %o - bu/a--------

Hefty HOO08L3 00.8 91 30 33.0 17.1 65.9 57.9 51.6
Hefty HO212L 0.2 9/18 28 33.0 16.7 60.8 - 48
Integra 30080LL 00.8 91 31 33.0 16.5 64.1 573 514
Northstar NS 0095LL 00.9 9/8 31 33.1 16.8 64.4 - 51.4
Northstar NS 0129LL 0.1 9/14 31 324 16.5 67.9 66.8 53.5
Thunder Seed |5401LL 0.1 9/15 32 32.0 16.6 59.9 - 47.4
Thunder Seed |5303LL 0.3 9/19 31 34.5 16.5 67.4 - -
Trial Mean 9/13 31 33 16.6 64.4 - -
CV. % 1.0 52 1.8 1.5 5.9 - -
LSD 10% 1.4 2.0 1.2 NS 4.7 - -
LSD 5% 1.6 NS NS NS NS -- --

'Maturity Group provided by company.

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

A 2-site average of LL trials at Langdon REC and Walsh County (Park River).

Yield, oil and protein reported at 13% moisture.
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Langdon - Roundup Ready Soybean - 2014

Yield

Maturity Plant 2yr 2-site

Brand Variety Group1 Maturity Height Protein Qil 2014 Avg. Avg.3
date’ in % %o bu/a

Croplan R2T0041 00.4 f 24 32.9 15.4 38.7 43.4 --
Croplan R2T0091 00.9 f 24 32.2 15.7 39.4 47.7 --
Croplan R2T00800 00.8 f 22 32.7 16.0 40.9 -- --
Dyna-Gro 30RY04 00.4 9/8 20 32.6 16.2 37.7 44 .4 45.6
Dyna-Gro SO006RY75 00.6 9/7 23 31.8 15.4 34.8 -- 42.6
Dyna-Gro S007RY44 00.7 9/9 20 324 15.8 40.1 45.7 44.8
Dyna-Gro S02RY 74 0.2 f 23 32.8 14.9 44.4 50.0 52.2
Hefty H007Y12 00.7 9/8 21 33.1 16.3 39.6 45.6 48.5
Hefty HO07R4 00.7 9/9 22 32.9 153 41.0 -- 46.9
Hefty HOO8R3 00.8 f 21 31.3 15.9 37.5 45.2 45.5
Hefty HOO9R3 00.9 f 22 33.1 14.6 46.8 -- 535
Hefty HO1R4 0.1 f 24 33.0 14.4 37.1 -- 46.7
Integra 20031 00.7 f 25 32.2 15.2 39.8 48.2 45.9
Integra 20076N 00.7 9/7 23 323 15.0 35.5 -- 41.7
Integra 20090 00.9 f 26 31.3 15.6 39.2 48.2 47.5
Integra 20215 0.0 f 24 32.1 15.2 43.0 -- 52.1
Legacy Seed LS00734 NRR2 00.7 9/8 27 32.0 15.6 353 -- 42.0
Legacy Seed LS00834 RR2 00.8 9/10 20 32.9 15.4 37.6 -- 44.1
Legacy Seed LS0214 RR2 0.2 f 28 32.7 15.1 41.9 -- 50.9
Legacy Seed LS0134 RR2 0.1 f 21 32.7 15.0 41.9 -- 51.5
Legend Seeds LS 003R21 00.3 9/11 20 32.1 15.9 34.0 -- --
Legend Seeds LS 007R550N 00.7 9/8 25 32.2 15.0 36.5 -- --
Legend Seeds LS 005R24 00.5 9/10 25 33.6 14.5 41.8 -- -
Legend Seeds LS 003R24N 00.3 9/9 25 32.7 15.4 40.1 -- --
Mycogen 5B005SR2 00.5 9/8 21 33.2 16.2 40.2 47.9 47.2
Mycogen 5G009R2 00.9 9/12 25 32.5 15.1 43.9 49.7 50.2
Mycogen X54J009R2 00.9 9/9 21 32.6 14.9 423 -- 50.7
Mycogen X54G007R2 00.7 f 20 32.8 15.5 38.7 -- 46.2
Northstar NS 0060NR2 00.6 9/8 26 322 15.4 38.0 -- 42.4
Northstar NS 0080R2 00.6 9/12 23 32.7 15.1 39.1 50.0 48.2
Nuseed 0074 RR2YN 00.7 9/6 23 31.8 15.5 36.6 -- 42.6
NuTech/G2 6007 00.7 f 21 334 15.7 38.9 -- 46.7
NuTech/G2 6000 0.0 f 21 323 16.2 42.7 -- 48.1
PFS 15R006N 00.6 9/8 24 31.1 15.4 35.2 -- 41.9
PFS 14R008 00.8 9/11 19 325 15.7 39.1 44.8 45.5
PFS 14R02 0.2 f 22 32.9 14.5 42.0 45.4 48.5

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.

A freeze occurred on September 12 with temperatures ranging from 28° to 32° F for five hours. A "f" indicates
the variety did not reach the R7 stage in 3 of 4 replications prior to the freeze. However, all varieties

were harvestable and had no distinctly green seeds in the sample.
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Langdon - Roundup Ready Soybean - 2014 (continued)

Yield

Maturity Plant 2yr 2-site

Brand Variety Groupl Maturity Height Protein Oil 2014 Avg. AVg-3
date’ in % % bu/a

Prairie Brand PB-00766R2 00.7 9/8 25 31.9 15.6 39.6 -- 45.0
Prairie Brand PB-00844R2 00.8 f 23 31.7 16.1 43.0 47.5 50.3
Prairie Brand PB-00950R2 00.9 f 25 32.7 15.5 40.6 50.2 48.5
Prairie Brand PB-0240R2 0.1 f 25 332 15.3 433 - 514
Prairie Brand PB-0291R2 0.1 f 22 33.4 14.2 35.9 43.7 46.2
Proseed P2 11-05 00.5 9/10 22 322 16.1 394 44.6 46.0
Proseed P2 11-07 00.7 9/11 21 32.1 16.4 42.4 452 49.0
Proseed 30-07 00.7 9/11 21 322 15.2 359 -- 43.9
Proseed P2 10-08 00.8 9/12 25 32.5 15.5 40.4 48.5 50.5
Proseed P2 20-08 00.8 f 22 31.7 16.0 39.8 47.2 49.8
REA 0140 0.1 9/11 24 32.2 15.3 42.6 -- 50.1
REA 53G32 00.3 9/8 18 322 16.2 31.7 39.5 359
REA 55G14 00.5 f 24 31.8 15.6 38.5 42.6 40.7
REA 58G82 00.8 f 26 31.6 14.8 354 41.6 41.1
REA 61G24 0.1 f 22 334 14.6 43.2 -- 49.7
Stine Seed 01REO0 0.1 f 24 32.6 14.9 43.8 -- --
Syngenta NK S007-Y4 00.7 9/9 20 31.6 16.4 41.1 -- 452
Syngenta NK S009-J1 00.9 f 19 33.1 16.2 36.6 -- 44.1
Thunder Seed 32005 R2Y 00.5 9/10 19 32.5 16.0 35.1 -- 42.3
Thunder Seed Astro 00.8 f 25 324 14.6 43.8 -- 49.5
Thunder Seed 35007 R2YN 00.7 9/10 23 32.6 14.9 39.0 -- 449
Thunder Seed 31009 R2Y 00.9 9/11 22 32.6 15.3 40.6 -- 48.9
Thunder Seed 33009 R2YN 00.9 f 20 30.3 16.0 35.7 -- 43.1
Wensman W 30061NR2 00.6 9/8 24 31.6 15.4 38.8 -- 42.3
Wensman W 30084R2 00.8 f 25 31.8 15.5 43.7 52.2 49.5
Wensman W 30099R2 00.9 f 24 31.9 15.6 39.5 46.4 49.8
Wensman W 3024R2 0.2 f 22 33.1 14.8 43.6 50.8 50.2
Wensman W 3030R2 0.2 f 27 329 15.1 39.7 47.6 --
Trial Mean 9/9 23 324 15.4 39.6 -- --
CV.% 0.9 9.0 1.6 1.8 8.2 - --
LSD 10% 1.1 2.4 0.9 0.5 3.8 -- --
LSD 5% 1.3 2.9 1.0 0.6 4.5 -- --

1Maturity Group provided by company.

*Days 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.

A freeze occurred on September 12 with temperatures ranging from 28° to 32° F for five hours. A "f" indicates

the variety did not reach the R7 stage in 3 of 4 replications prior to the freeze. However, all varieties

were harvestable and had no distinctly green seeds in the sample.
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Nelson County - Roundup Ready Soybean - 2014

Yield

Maturity Plant 2yr 2-site

Brand Variety Gl'Ollp1 Maturity Height Protein Oil 2014 Avg. AVg-3
date’ in % % bu/a

Dairyland DSR-C905/R2Y 00.9 9/18 30 32.8 15.7 60.1 53.5 --
Dairyland DSR-C918/R2Y 00.9 9/20 27 33.1 15.3 62.8 -- --
Dairyland DST02-001/R2Y 0.2 9/21 28 34.2 14.9 57.9 -- --
Dairyland DSR-0305/R2Y 0.3 9/21 33 343 14.9 66.5 61.6 --
Dairyland DSR-404/R2Y 0.4 9/22 31 343 14.2 57.1 56.9 --
Dyna-Gro Seed 30RY04 00.4 9/15 29 343 15.5 57.7 50.5 55.5
Dyna-Gro Seed S006RY75 00.6 9/10 29 34.7 14.8 543 -- 54.2
Dyna-Gro Seed S007RY44 00.7 9/13 27 339 15.2 57.9 49.5 58.4
Dyna-Gro Seed S02RY74 0.2 9/20 28 34.9 14.6 57.1 54.6 59.9
Hefty HOO09R3 00.9 9/21 30 34.4 14.6 60.3 -- 62.3
Hefty HO1R4 0.1 9/21 28 345 14.4 52.1 -- 56.2
Hefty HO2R3 0.2 9/21 32 33.6 14.4 54.4 55.2 -
Integra 20031 00.7 9/16 31 329 15.4 573 53.0 57.9
Integra 20076N 00.7 9/10 28 33.6 15.3 50.3 -- 523
Integra 20215 0.0 9/18 28 34.8 14.8 57.4 -- 60.0
Integra 20126 0.1 9/20 36 333 15.5 64.8 -- 64.0
Integra 20109 0.2 9/20 28 34.2 14.8 57.9 -- 61.1
Legacy Seed LS00734 NRR2 00.7 9/10 28 334 15.3 48.8 - 48.1
Legacy Seed LS00834 RR2 00.8 9/13 24 334 15.5 54.7 -- 55.2
Legacy Seed LS0214 RR2 0.2 9/19 34 33.8 15.1 64.3 -~ 65.3
Legacy Seed LS0334 RR2 0.3 9/24 34 35.2 14.5 64.9 -- 64.3
Legacy Seed LS0134 RR2 0.1 9/21 30 34.2 14.7 62.7 - 63.6
Mycogen 5G009R2 00.9 9/15 31 33.9 15.2 583 -- 59.9
Mycogen X54J009R2 00.9 9/19 28 34.5 14.7 59.1 - 60.9
Mycogen 5B012R2 0.1 9/17 30 33.7 15.8 54.4 51.9 57.6
Mycogen 5B024R2 0.2 9/18 32 34.1 15.3 59.2 52.4 -
Northstar NS 0088R2 00.9 9/17 27 33.6 15.3 55.7 49.1 55.8
Northstar NS 0096R2 00.9 9/16 31 32.7 16.0 55.2 51.6 58.5
Nuseed 0074 RR2YN 00.7 9/7 26 329 15.4 47.8 -- 48.0
Nuseed 2034 RR2YN 0.3 9/20 34 343 14.8 56.4 -- 60.4
NuTech/G2 6007 00.7 9/15 24 33.9 15.7 49.4 -- 53.2
NuTech/G2 6000 0.0 9/19 25 335 15.8 54.2 - 554
NuTech/G2 6021 0.2 9/19 24 34.6 15.4 554 49.8 56.7
PFS 14R02 0.2 9/21 29 34.1 14.6 58.6 58.2 60.1
PFS 15R04 0.4 9/23 35 34.0 14.9 63.6 -- 63.8

1Maturity Group provided by company.

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

SA 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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Nelson County - Roundup Ready Soybean - 2014 (continued)

Yield

Maturity Plant 2yr 2-site

Brand Variety Gl'Ollp1 Maturity Height Protein Oil 2014 Avg. AVg-3
date’ in % % bu/a

Prairie Brand PB-00766R2 00.7 9/9 29 334 15.5 49.0 -- 52.2
Prairie Brand PB-00844R2 00.8 9/17 27 31.9 16.3 57.4 48.8 59.1
Prairie Brand PB-00950R2 00.9 9/16 29 32.8 15.4 59.5 58.2 59.1
Prairie Brand PB-0240R2 0.1 9/16 33 34.6 15.0 61.5 -- 59.4
Prairie Brand PB-0291R2 0.1 9/22 29 353 14.0 55.8 53.9 60.3
Proseed 30-20 0.2 9/22 30 333 15.5 57.8 - 62.9
Proseed P2 20-30 0.3 9/19 33 345 15.1 64.4 59.3 65.6
REA 0140 0.1 9/16 30 32.9 15.3 59.5 -- 60.5
REA 58G82 00.8 9/18 26 33.2 14.9 459 46.4 49.6
REA 61G24 0.1 9/21 27 34.7 14.6 61.1 -- 61.8
REA 62G22 0.2 9/18 34 344 15.0 55.8 52.0 57.5
REA 64G9%4 0.4 9/22 36 33.4 15.8 533 -- 56.3
Syngenta NK S007-Y4 00.7 9/15 27 32.7 15.9 57.7 -- 53.8
Syngenta NK S009-J1 00.9 9/15 24 333 16.5 53.7 -- 56.7
Thunder Seed 32005 R2Y 00.5 9/13 26 33.0 16.2 48.5 -- 50.0
Thunder Seed Astro 00.8 9/17 30 334 15.0 60.0 -- 60.9
Thunder Seed 35007 R2YN 00.7 9/8 28 33.1 15.8 50.8 -- 51.1
Thunder Seed 31009 R2Y 00.9 9/16 32 32.6 15.7 60.2 - 61.5
Thunder Seed 33009 R2YN 00.9 9/18 27 323 15.6 52.5 -- 52.4
Wensman W 30084R2 00.8 9/16 32 33.0 15.3 62.7 - 59.9
Wensman W 30099R2 00.9 9/20 32 32.7 15.7 59.3 52.9 63.3
Wensman W 3024R2 0.2 9/17 25 34.0 15.1 58.2 56.8 59.1
Wensman W 3030R2 0.2 9/18 31 34.1 15.0 52.7 49.9 54.9
Trial Mean 9/17 29 33.7 15.2 55.8 - -
CV. % 1.8 93 2.0 2.0 7.8 -- --
LSD 10% 23 3.2 1.1 0.5 5.1 -- -
LSD 5% 2.8 3.8 1.4 0.6 6.1 -- --

1Maturity Group provided by company.

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

SA 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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Pembina County - Roundup Ready Soybean - 2014

Yield

Maturity Plant 2yr 2-site

Brand Variety Group1 Maturity Height Protein il 2014 Avg. Avg.3
date’ in % % bu/a

Dyna-Gro Seed 30RY04 00.4 9/15 23 333 16.1 53.5 55.5 45.6
Dyna-Gro Seed S006RY75 00.6 9/9 23 33.8 14.9 50.3 - 42.6
Dyna-Gro Seed S007RY44 00.7 9/15 23 33.1 15.4 49.6 54.1 44.8
Dyna-Gro Seed S02RY74 0.2 9/22 27 33.6 15.0 60.1 63.0 522
Hefty HO07Y12 00.7 9/14 24 34.0 16.1 57.5 59.4 48.5
Hefty HOO7R4 00.7 9/14 22 333 15.6 52.8 - 46.9
Hefty HOO8R3 00.8 9/19 21 324 15.8 53.4 56.1 45.5
Hefty HOO9R3 00.9 9/24 28 342 14.4 60.1 - 53.5
Hefty HO1R4 0.1 9/24 28 33.5 14.9 56.2 - 46.7
Integra 20031 00.7 9/21 27 32.7 15.3 52.0 58.6 45.9
Integra 20076N 00.7 9/11 23 33.1 153 47.9 -- 41.7
Integra 20090 00.9 9/20 24 334 15.5 55.8 57.2 47.5
Integra 20215 0.0 9/22 27 33.7 14.8 61.3 - 52.1
Legacy Seed LS00734 NRR2 00.7 9/10 25 33.1 15.4 48.6 - 42.0
Legacy Seed LS00834 RR2 00.8 9/16 22 33.3 15.5 50.6 - 44.1
Legacy Seed LS0214 RR2 0.2 9/23 30 33.5 15.5 59.8 - 50.9
Legacy Seed LS0134 RR2 0.1 9/25 30 33.5 14.9 61.2 - 51.5
Mycogen 5B005SR2 00.5 9/16 25 33.0 16.4 54.3 55.7 47.2
Mycogen 5G009R2 00.9 9/19 29 324 15.7 56.5 58.6 50.2
Mycogen X54J009R2 00.9 9/22 26 33.6 15.1 59.1 -- 50.7
Mycogen X54G007R2 00.7 9/17 21 33.0 15.5 53.7 - 46.2
Mycogen 5B012R2 0.1 9/22 27 33.7 15.6 61.5 - -
Northstar NS 0060NR2 00.6 9/10 26 32.6 15.4 46.7 -- 424
Northstar NS 0080R2 00.6 9/21 29 33.0 15.5 57.3 60.1 48.2
Nuseed 0074 RR2YN 00.7 9/11 26 32.7 15.2 48.6 -- 42.6
NuTech/G2 6007 00.7 9/19 24 33.8 16.2 54.6 - 46.7
NuTech/G2 6000 0.0 9/22 23 34.0 15.9 53.5 - 48.1
PFS 15R0O06N 00.6 9/9 25 32.5 15.4 48.7 - 41.9
PFS 14R008 00.8 9/16 22 332 15.7 52.0 53.5 45.5
PFS 14R02 0.2 9/25 30 34.9 14.3 55.0 60.3 48.5

lMatulrity Group provided by company.

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

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

Yield, oil and protein reported at 13% moisture.
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Pembina County - Roundup Ready Soybean - 2014 (continued)

Yield

Maturity Plant 2yr 2-site

Brand Variety Group1 Maturity Height Protein Oil 2014 Avg. Avg.3
date’ in % % bu/a

Prairie Brand PB-00766R2 00.7 9/10 27 34.0 14.9 50.3 - 45.0
Prairie Brand PB-00844R2 00.8 9/18 23 324 16.1 57.7 56.9 50.3
Prairie Brand PB-00950R2 00.9 9/21 28 33.1 15.4 56.3 62.1 48.5
Prairie Brand PB-0240R2 0.1 9/20 29 33.9 15.6 59.6 - 514
Prairie Brand PB-0291R2 0.1 9/23 30 34.6 14.3 56.5 59.4 46.2
Proseed P2 11-05 00.5 9/15 24 332 15.7 52.7 53.5 46.0
Proseed P2 11-07 00.7 9/17 25 33.7 16.0 55.6 57.4 49.0
Proseed 30-07 00.7 9/18 25 33.1 15.7 51.9 -- 43.9
Proseed P2 10-08 00.8 9/20 28 32.9 15.7 60.6 59.7 50.5
Proseed P2 20-08 00.8 9/17 25 32.4 16.0 59.9 61.0 49.8
REA 0140 0.1 9/21 26 335 15.4 57.6 - 50.1
REA 53G32 00.3 9/15 22 32.5 16.3 40.2 46.4 35.9
REA 55G14 00.5 9/16 24 333 15.1 42.8 49.9 40.7
REA 58G82 00.8 9/21 26 332 15.0 46.8 52.4 41.1
REA 61G24 0.1 9/25 28 34.6 14.5 56.1 -- 49.7
Syngenta NK S007-Y4 00.7 9/12 19 314 16.9 493 - 45.2
Syngenta NK S009-J1 00.9 9/15 20 33.2 16.9 51.5 -- 44.1
Thunder Seed 32005 R2Y 00.5 9/15 24 32.7 16.3 49.4 - 423
Thunder Seed Astro 00.8 9/21 27 33.8 14.9 55.2 -- 49.5
Thunder Seed 35007 R2YN 00.7 9/10 25 32.5 15.5 50.8 - 44.9
Thunder Seed 31009 R2Y 00.9 9/20 28 329 15.5 57.2 -- 48.9
Thunder Seed 33009 R2YN 00.9 9/20 22 32.5 15.9 50.4 - 43.1
Wensman W 30061NR2 00.6 9/10 26 329 15.4 45.7 -- 423
Wensman W 30084R2 00.8 9/21 27 33.1 15.6 55.3 57.7 49.5
Wensman W 30099R2 00.9 9/21 29 33.2 15.8 60.2 62.3 49.8
Wensman W 3024R2 0.2 9/22 27 33.8 14.9 56.7 60.7 50.2
Trial Mean 9/18 25 333 15.5 53.9 -- --
CV. % 1.6 8.5 1.5 1.7 6.3 - -
LSD 10% 2.1 2.5 0.9 0.4 4.0 -- -
LSD 5% 2.5 3.0 1.0 0.5 4.8 -- -

lMatulrity 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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Walsh County - Roundup Ready Soybean - 2014

Yield

Maturity Plant 2yr 2-site

Brand Variety Gl‘Ollpl Maturity Height Protein QOil 2014 Avg. AVg-3
date’ in % % bu/a

Dyna-Gro S006RY75 00.6 9/2 31 323 16.2 54.2 -- 54.2
Dyna-Gro 30RY04 00.4 9/2 25 32.9 16.8 533 48.1 55.5
Dyna-Gro S007RY44 00.7 9/5 24 31.6 17.0 59.0 51.0 58.4
Dyna-Gro S02RY74 0.2 9/10 29 323 16.3 62.7 55.4 59.9
Hefty H007Y12 00.7 9/3 25 33.1 17.0 51.6 493 --
Hefty HOOS8R3 00.8 9/5 27 31.0 17.0 56.8 52.5 --
Hefty HOO09R3 00.9 9/18 26 32.5 16.2 64.4 - 62.3
Hefty HO1R4 0.1 9/16 26 33.0 15.6 60.4 - 56.2
Hefty HOO7R4 00.7 9/3 23 32.1 17.0 56.2 - -
Integra 20031 00.7 9/7 29 31.5 16.6 58.5 533 57.9
Integra 20076N 00.7 9/2 31 323 16.0 54.2 - 523
Integra 20215 0.0 9/10 27 32.0 16.4 62.5 - 60.0
Integra 20126 0.1 9/14 33 31.7 16.8 63.1 - 64.0
Integra 20109 0.2 9/18 27 32.7 15.9 64.3 58.6 61.1
Legacy Seed LS00734 NRR2 00.7 9/2 27 32.7 15.6 47.4 -- 48.1
Legacy Seed LS00834 RR2 00.8 9/4 24 32.0 16.4 55.7 - 55.2
Legacy Seed LS0214 RR2 0.2 9/17 34 32.2 16.6 66.3 - 65.3
Legacy Seed LS0334 RR2 0.3 9/19 30 323 16.0 63.8 - 64.3
Legacy Seed LS0134 RR2 0.1 9/18 26 32.7 16.0 64.5 - 63.6
Mycogen 5G009R2 00.9 9/6 30 30.9 16.7 61.5 55.2 59.9
Mycogen X54J009R2 00.9 9/9 25 32.2 16.1 62.8 - 60.9
Mycogen X54G007R2 00.7 9/4 25 32.1 16.7 57.1 - -
Mycogen 5B012R2 0.1 9/5 28 32.7 16.8 60.7 55.0 57.6
Northstar NS 0088R2 00.9 9/6 25 30.9 16.7 56.0 53.2 55.8
Northstar NS 0096R2 00.9 9/6 31 31.0 16.9 61.9 56.7 58.5
Nuseed 0074 RR2YN 00.7 9/1 28 32.0 16.2 48.1 - 48.0
Nuseed 2034 RR2YN 0.3 9/16 36 31.7 16.3 64.4 -- 60.4
NuTech/G2 6007 00.7 9/6 26 324 16.7 57.0 - 532
NuTech/G2 6000 0.0 9/12 23 313 17.2 56.7 - 55.4
NuTech/G2 6021 0.2 9/13 24 32.8 16.4 58.0 54.7 56.7
PFS 14R02 0.2 9/18 27 33.1 15.3 61.6 56.9 60.1
PFS 15R04 0.4 9/19 30 31.5 16.1 63.9 -- 63.8

1Maturity Group provided by company.

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

SA 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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Walsh County - Roundup Ready Soybean - 2014 (continued)

Yield

Maturity Plant 2yr 2-site

Brand Variety Gl‘Ollpl Maturity Height Protein QOil 2014 Avg. AVg-3
date’ in % % bu/a

Prairie Brand PB-00766R2 00.7 9/1 28 323 16.1 55.4 52.2
Prairie Brand PB-00844R2 00.8 9/6 26 31.3 16.5 60.8 54.9 59.1
Prairie Brand PB-00950R2 00.9 9/5 29 31.1 17.1 58.8 54.1 59.1
Prairie Brand PB-0240R2 0.1 9/6 31 32.0 16.5 57.2 -- 59.4
Prairie Brand PB-0291R2 0.1 9/18 27 32.9 15.1 64.9 59.2 60.3
Proseed P2 10-08 00.8 9/5 30 31.8 16.8 60.9 56.3 -
Proseed 30-20 0.2 9/14 32 32.1 16.6 68.0 - 62.9
Proseed P2 20-30 0.3 9/15 32 31.7 16.7 66.8 59.2 65.6
REA 0140 0.1 9/6 31 31.5 16.8 61.6 - 60.5
REA 58G82 00.8 9/12 29 30.7 16.8 533 54.2 49.6
REA 61G24 0.1 9/18 26 323 15.8 62.5 - 61.8
REA 62G22 0.2 9/7 32 31.2 17.0 59.2 523 57.5
REA 64G94 0.4 9/17 28 29.6 18.0 59.3 - 56.3
Stine Seed 01RE00 0.1 9/12 28 31.5 16.4 62.6 - --
Syngenta NK S007-Y4 00.7 9/1 25 31.2 17.4 49.9 - 53.8
Syngenta NK S009-J1 00.9 9/8 24 31.8 17.3 59.8 - 56.7
Thunder Seed 32005 R2Y 00.5 9/3 26 322 16.8 51.6 - 50.0
Thunder Seed Astro 00.8 9/9 30 31.8 16.2 61.7 -- 60.9
Thunder Seed 35007 R2YN 00.7 9/1 28 32.5 16.2 51.4 - 51.1
Thunder Seed 31009 R2Y 00.9 9/7 30 31.2 16.7 62.8 -- 61.5
Thunder Seed 33009 R2YN 00.9 9/6 27 31.5 16.9 52.3 - 52.4
Wensman W 30061NR2 00.6 9/1 27 32.6 16.1 50.9 -- -
Wensman W 30084R2 00.8 9/5 29 30.8 16.7 57.1 - 59.9
Wensman W 30099R2 00.9 9/9 29 314 16.8 67.2 61.1 63.3
Wensman W 3024R2 0.2 9/9 27 322 16.6 60.0 56.8 59.1
Wensman W 3030R2 0.2 9/7 31 322 16.6 57.0 52.6 54.9
Trial Mean 9/9 28 32.0 16.5 58.1 - -
CV.% 1.5 8.1 1.6 1.7 7.1 -- --
LSD 10% 1.8 2.7 0.8 0.5 4.8 - -
LSD 5% 2.2 3.2 1.0 0.6 5.7 -- --

1Maturity Group provided by company.

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

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

Yield, oil and protein reported at 13% moisture.

46 | NDSU Langdon Research Extension Center | 2014 Annual Research Report | www.ag.ndsu.edu/langdonrec




Oayo PLIGAY Wi} Suol-3D) ‘Truswadxa-dxy ‘o[qe[rear A[[RIoIoWWO)-Y)) :SNIBIS c
“JUB)SISAI MAP[IW AUMO(] . ‘PLIGAY P[oYIRID .

- - SN 96F €8S - - - $'¢ 1 SN L1 %S dST
- - SN ¥It  +8b - - - 6'C 01 Sy T %01 AST
- - 96 €8 L6l - - - €SI T 8'G Al % AD
- = LS 0P9E  SLLI - - - ovl 8¢ 9 vL UBSIA [BLLL

VCLT  08€E  €60€  999€ €IVl €L 6€ L v0l  L9T TS | o vT6 vasn
- - bSI¢E - - 6 6 9L 10z L0z LS SL VO 1¥00-Xd| uais[yeqgserdouns
- 166 667 €89% - 6 68 €8 8¢l LTT 9§ YL VO 1756  uaidyeq/eidoung
- 08T¢ LIOE TPSE - €6 68 08 00C €Iz LS LL VO dO-L1TT oy
- TSIE  €€9T  0L9€ - 96 €6 68 g€l 00T €S L VD S108 oad

606 IL¥E 6€6T €00Y S8LI  t6 06 8L 0Ll  €TC LS 9L VO T10-s1CT oud

78T¢  198¢  OLIE TSSY vCIT  S6 06 €8 80l ¥TT  9¢ €L VD S1TC oad
- 0ITE S98C Sss¢ - 6 68 6L 011 ISt LS vL | dXd [ 690NTTISN passnN
- Iv€E  €SLT  6T6€ - €6 S8 99 vyl veT 8 €L VO L0816X passnN
- - 006 - - 96 €6 8 I8 9¢€C €S 0L VO -~ dINA et passnN
- S YA - L6 6 16 I''r 9SS L | dXd TELTIMHN passnN
- - 816 - - 6 88 €8 07l 80T 8 vL | dXd [ SPOINTIMSN REENIN
- - 9s¢e - - 86 $6 16 96 Ter IS 0L | dxd PPOINTISN pasgnN
- - Tese - - L6 6 88 6l 91C 9 SL | dxd FEEPX passnN
- - 181¢ - - 6 €6 L8 81 97T 19 8L | dXd PEESX passnN
- - pgLe - - L6 €6 98 68  0€C LS 0L | dXd 6€LTIMHN REENIN
- - 9z0¢ - - 6 68 SL 01 €vC ¥ IL VO SING 1eyued passnN
- A A - 98 St 6 L6 Svye IS €L VO AN 9769 passnN
- LSIE 0S6T t9gE - 6 06 LL v'sT €€ 09 LL | dXA 90LZITMHN passnN

09LT 9bT€  S8IE  90€€  68L1  S6 16 8 9Ll STT LS LL VO dOTS¥O8 [EERRINA
- - o010 - - 6 8 L9 6vl  9TC 9§ 9L | dXd SSL XA D11 ungue)
- €LS€  TEIE  €I0b - 16 8 vL 611  L€T LS IL | dxd $STS Xd D71 ungue)
- v8SE  vTIE  tvhOv - 16 S8 L €er 8T 8¢ €L | dxd $ST8 Xd D711 ungue)
B/Sq[ JOAO 0 % ng/sqj ur m%mﬁ
Ke KT ploT €107 TIOT  ¥9/81  ¥9/0T ¥9/TT  ISION WS WSIOH 19MO[]  smels pUgAH puerg
owwhw\;& ob.zmﬂoe AXVOﬁ @ UI3IIS JOAO ﬁoom 1SOATRH 1S9], aﬁ.ﬁm 0} w%&Q

PI_TA

$10T - 19Mopjung ([I0-uou) UonIJuo)) - uopgue|

NDSU Langdon Research Extension Center | 2014 Annual Research Report | www.ag.ndsu.edu/langdonrec | 47



€' LL=TD6SS “0'9L=U0d[B] ‘(' TL=0LTNS 10MO[] 0} sKe(T :SX09Y) AILImejy
*ad4j 110 10} pajsnipe a1om SPLIGAY [BUONIPERI] JO 9 [IQ "9IMISIOW %,()] 03 pajsnlpe s1om SI'O,

02y pLIGAY wiId) U0 T-3D ‘TerudwLodxg-d X q ‘9[qe[leAr A[[EIDIOWWO)-Y) SMels,
JueISISY MIPIIA Aumo(q = YN ‘ssaIdxg =X ‘P[oIed]) = T ‘[euonipel], = pei], ‘ungnN = SN “019]Q YSIH = OH :9dA L,

- GSIE 0LLT OpSE - 911 8'6C  88¢ 8¢ SL A%0) YNA“TO'OH BIORRREC! po9sold
= 086C 1IveC 8I9¢ - 691 9T T6L $9 9L VO ANATO‘OH TO 684 possold
6¥6C o6cht L8LT O0LOY 6861 €6l vie €0y 19 9L VO YNA‘OH 9evcoe-d po9sold
SLYT LS6T +89T 0¢CE TISI S6l 8T¢ 98¢ LS SL VO AINATO‘OH 1O 1¢H possold
- G8CE V6LT SLLE 8Vl 9¢C  99¢ €9 SL VO TOSN TO01€d8 u0300A N
S8YC L96T 9T9T 80tE TCSI ol 6'6C O6VY 125 YL VO TO'SN INATOBSENS UdS0AN
- - ¥99C - - 6'1¢C I'ec ¢1v LS 9L VO TO°'OH Y4914 sksouan
- bSEE €66C VILE 6Cl1 cce 19 SL VO YNA'OH 904d<1 sksouan
- 9YCE 6L9C TI8E 0°Sl 8¢ V'l LS LL VO TO°'OH [4314! sAsouon)
8E€ST LY0E LS9T Leve 1TCSI LS VLT  G6t 29 9L VO ANATO‘OH VIdCI sksouan
OV8C PLTE 1L6T LLSE 6861 0°¢l 06T t6¢ LS SL VO YNATO'OH e1del sksouan
L6ET 988C 8TST ¢£vie Iyl 881 8'1¢  LB¢ 29 SL VO ANA“TO‘OH [MEM! sksouan
€LYT 688C 0IST 89T¢ THIl I'I1 g1e  I'ty 09 9L VO SN 80DT11 sksouan
- -  08LC - - 0°¢l S0E  Tp LS €L dXd YNATO'OH LS V1 uejdor)
- - t0gc - - ol 6'LC 1ty 9¢ SL dXd YNAXd'OH OH d 8SY uerdor)
- - 6661 - - Ve 9¢c 6’1y LS 6L dXd YNATD'OH TO TS9-€1 uejdor)
- €91¢€ 6§79 00LE 89¢C 89T ¢y LS 6L VO YNATOSN SO RS 48 uerdor)
89ST L96T B6IT 9¢LE 69LI Lol 8C Sty 6S LL VO YNA“TOSN 1D 6SS uejdor)
Yr6C STEE TT8T LTBE V81T el 6'6C Vv 125 €L VO YNAXASN CN4%4 uejdor)
©/Sq| % nq/qr - % ul sAep
IAg  JAT  pI0T €107 TIOZ CISIOIN JUSPAN IO JYSPH MO SmelS PAAL PLGAH pueg
A3BIIAY AIN)SIOW 9,0 @ IS9AIRH  IS9L jue[d 0} sAe(q PLQAH

PPRIA

$107 - IdMopung I - uopsue|

48 | NDSU Langdon Research Extension Center | 2014 Annual Research Report | www.ag.ndsu.edu/langdonrec



€ LL=TD6SS “0'9L=U0d[B] ‘0" TL=0LTNS 10MO[] 0} sKe(T :SX0oY) AILImejy
*ad£3 110 10§ pajsnipe a1om SPLIGAY [BUONIPRI] JO ¢ [IQ "9IMISIOW %,()] 0} pajsnipe s1om SO,

02y pLIGAY wiId) U0 T-3D ‘TeruswLodxg-d X ‘9[qe[leAr A[[EIDIOWWO)-Y) SMels,
JueISISTY MIPIIA Aumo(q = YN ‘ssaIdxg =X H ‘PoIea]) = T ‘[euonipel], = pei], ‘ungnN = SN “019]Q YSIH = OH :9dA L,

- - STy 9IS 9% Sy 6'1 L1 I's A %S ST
- - $SE 0€y 98¢ 8¢ 91 vl Ty 'l %01 dS1
- - L6 06 S91 OLI 0t sT  ¥S I'l % AD
- - L99T 6LYE €TLL  ¥91 96 TIly  8S SL UBSA [eLLL,
GEST TL6T 00ST €¥bE €991 Tl v6r Sy 9 €L 3O peiL 768 vasn
- - SLTT - - €61 LT Loy SS LL dxd ANATID'OH 0PTrEXN ejuagukg
- - 199C - - el Ti1E  60v  8S 9L VO ANA TO'SN INA/TO/SN S6¥€ SLLERIIAN
- - L09C - - 6'€l Lo  61v LS SL VO AN TD'OH INA/TD/OH LILL BLERIIAN
- 6CLT 66£T 650€ - vel 0ce LIy IS L VO ANATO'OH INA/TO/OH 1T1L SLERIIAN
- - 1L0E - - S'LI Ter Ity 19 8L VO YNA XA PeIL TIN69 Yoo NN
- A | - 70T 6ce 81y 19 SL VO AN XA OH LHS9 Yoo N
- - 8TCe - - L8 T6T  ¥6E 66 0L VO ANA“TIDOH OH 1o3peg PaagnN
- - S00€ - - €Tl 60 S8 96 1L VO AN TOPeIL AINQ 198peq paesnN
- - 0€9C - - 011 L'8T t¥6E LS L VO TOPeLL Io3peq paasnN
- - 619T - - TSl €6 0Tr TS €L VO XA'SN uofe], paesnN
- 616 S0€T TESE - 09T 09 €Iv  SS 6L VO ANATID'OH JoUIOH paasnN
L9ST T68T 99T LTIE 8I6T 681 €0¢ 01y S VL VO ANATO°'0OH 11 [8q0D paesnN
9867 66€€ 9S6T I¥8€ 091CT €61 Tie v 8§ 9L VO YA TO'SN [T orewe) paesnN
T9€T 0€LT SLYT #86T 9791  9°¢€l [0 8¢y €S 9L VO Xa'SN uodpe] paesnN
e/sq| % nqar - % ul sAep

IAg  JAT  pI0T €107 TIOT CISIOIN JUSPAN IO JUSPH MO Sme)S PAAL PLGAH pueg
A3BIIAY AIN)SIOW 9,0 @ IS9AIRH  IS9L jue[d 0} sAe(q PLQAH

PPRIA

(panunuod) (07 - IdMopuns [I0 - uopsue|

NDSU Langdon Research Extension Center | 2014 Annual Research Report | www.ag.ndsu.edu/langdonrec | 49



Langdon - Betaseed Energy Sugarbeet Trial - 2011

Sugar Sugar Root Sugar Sugar

Variety Entry ID Content Content Yield Yield Yield
% % check tons/a Ib/a % check

Check 20.1 100 26.0 10,433 100
EAR122 21.2 106 28.3 11,996 115
EARI133 20.5 102 28.4 11,655 112
EARI155 21.4 107 24.9 10,634 102
EGR199 20.5 102 23.7 9,724 93
EHR 144 20.4 102 27.4 11,210 107
Mean 20.7 - 26.5 10,942 -
CV% 34 - 5.5 - -
LSD 5% NS - 34 -- -
Date Planted : 5/26/2011
Date Harvested: 10/10/2011

Langdon - Betaseed Energy Sugarbeet Trial - 2012

Sugar Sugar Root Sugar Sugar

Variety Entry ID Content Content Yield Yield Yield
% % check tons/a Ib/a % check
Check 17.9 100 34.1 12,164 100
EGR229 18.1 101 30.3 10,954 90
EMR231 18.4 103 30.3 11,141 92
ENR242 18.9 106 30.3 11,418 94
EMR232 17.8 100 27.9 9,960 82
EAR233 17.5 98 34.9 12,233 101
Mean 18.1 - 31.3 11,311 -
CV% 4.2 - 15.7 - -
LSD 5% NS - NS - -
Date Planted : 4/30/2012
Date Harvested: 10/12/2012
Langdon - Betaseed Energy Sugarbeet Trial - 2013

Sugar Sugar Root Sugar Sugar

Variety Entry ID Content Content Yield Yield Yield
% % check tons/a Ib/a % check

ENR221 18.4 100 293 10,735 100
ENR224 18.2 99 28.6 10,376 97
EMR231 18.4 100 28.8 10,593 99
EAR234 19.1 104 29.5 11,243 105
ERR223 17.9 97 29.4 10,505 98
Mean 18.4 - 29.1 10,690 -
CV% 1.9 - 53 - -
LSD 5% 0.9 - NS - -
Date Planted : 5/16/2013
Date Harvested: 10/17/2013
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Langdon - Energy Sugarbeet Trial - 2014

Sugar Root Sugar

Company Variety Content Yield Yield
% tons/a Ib/a
Syngenta HM 173RR 18.7 24.0 9,106
Syngenta HM4300RR 19.9 26.6 10,556
Syngenta HM4022RR 19.4 29.6 11,511
SES Vanderhave = SV RRI1141E 18.0 23.6 8,439
SES Vanderhave = SV RR1142E 20.0 23.1 9,222
SES Vanderhave = SV RR1143E 19.4 24.8 9,616
Betaseed x402 20.3 33.1 13,370
Betaseed x403 19.3 27.5 10,563
Betaseed x406 19.7 27.5 10,813
Mean 19.4 27 10,355
CV% 4.3 15.9 18.6
LSD 10% NS NS NS
Date Planted : 5/16/2014
Date Harvested: 10/8/2014
Cando - Energy Sugarbeet Trial - 2014

Sugar Root Sugar

Company Variety Content Yield Yield
% tons/a Ib/a

Syngenta HM 173RR 15.8 26.6 8,331
Syngenta HM4300RR 17.1 31.0 10,596
Syngenta HM4022RR 16.3 31.8 10,358
SES Vanderhave SV RR1141E 15.5 37.1 11,432
SES Vanderhave SV RR1142E 15.5 36.2 11,152
SES Vanderhave SV RR1143E 16.5 30.9 10,191
Betaseed x402 15.5 37.5 11,584
Betaseed x403 16.2 39.7 12,829
Betaseed x406 16.4 32.7 10,653
Mean 16.1 33.7 10,792
CV% 3.9 7.8 8.0
LSD 10% NS 4.9 1,599
Date Planted : 5/28/2014
Date Harvested: 10/10/2014
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Seeding Rate Effect on Yield and other Agronomic Traits of Soybean-2014
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 2014.
Populations ranged from 125,000 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 Park River (Walsh County) and Pekin (Nelson County). Seeding dates were May 27 and 28 for
Park River and Pekin, respectively. Row spacing was six inches.

The LSD 10% and CV% were determined using data from the entire variety trial at each location.
Means are calculated from the five seeding rates. Seeding rate appeared to have little effect on
maturity dates, with a slight delay in Park River. Plant height, protein and oil differences among
seeding rates were small and mostly non-significant at the various locations. Seeding rate effects on
yield at Park River were non-significant while the 175,000 pls/a seeding rate at Pekin was significantly
higher than the two lower seeding rates. In both trials, the 175,000 pls/a seeding rate had the
numerically highest yield. Combined results from studies conducted in 2011, 2012 and 2014 would
seem to indicate that a seeding rate between 175 and 200,000 pls/a would result in optimum yields.

Nelson County - Pekin 2014

Plant
Seeding Rate Maturity Height Protein oil Stand Yield
pls/a Date (in) % % Plts/ft’ bu/a
125,000 17-Sep 28 33.9 15.0 3.2 42.6
150,000 16-Sep 26 333 15.2 3.1 43.1
175,000 17-Sep 27 333 15.4 4.3 48.8
200,000 15-Sep 29 33.9 14.9 3.8 46.6
225,000 16-Sep 28 33.9 14.6 5.6 48.1
Mean 16-Sep 28 33.7 15.0 4.0 45.8
CV% 1.8 9.3 2.0 2.0 23.1 7.8
LSD 10% 2.3 3.2 1.1 0.5 1.2 5.1
Walsh County - Park River 2014
Plant

Seeding Rate Maturity Height Protein oil Stand Yield
pls/a Date (in) % % Plts/ft’ bu/a
125,000 6-Sep 29 32.6 16.5 3.2 47.5
150,000 6-Sep 29 33.0 16.6 3.0 48.9
175,000 4-Sep 30 32.3 16.5 4.4 50.7
200,000 5-Sep 28 33.0 16.3 4.8 51.1
225,000 5-Sep 29 32.3 16.7 4.5 50.7
Mean 5-Sep 29 32.6 16.5 4.0 49.8
CV % 15 8.1 1.6 1.7 19.7 7.1
LSD 10% 1.8 2.7 0.8 0.5 1.0 4.8
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Combined soybean yield data from various locations in 2011, 2012 and 2014.

Yield (bu/a)
Seeding | Vesley- Park
Rate ville Lakota Langdon River Pekin Voss Langdon 7-site 6-site 4-site 2-site
pls/a 2012 2012 2012 2014 2014 2011 2011 Avg Avg Avg Avg
125,000 56.0 38.5 47.5 42.6 46.2 59.4 48.4 489 52.8

150,000 | 49.1 60.8 44.3 48.9 43.1 46.4 61.0 50.5 50.7 49.8 53.7
175,000 | 47.7 62.7 42.1 50.7 48.8 48.9 63.6 521 528 53.0 56.3
200,000 | 52.5 64.0 42.5 511 46.6 50.6 64.7 53.1 53.2 53.2 57.7
225,000 50.7 48.1 50.5 65.2 53.6 57.9
250,000 50.5 65.7 58.1
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EFFECT OF A HOMOGENEOUS BLEND OF UREA + AMMONIUM SULFATE
VERSUS TWO PHYSICAL BELENDS AND 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 out of the thirteen essential plant nutrients, which 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 stunted and slow growth as well as 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.

General North Dakota State University fertilizer recommendations for nitrogen and sulfur are 130 Ibs of nitrogen and 10
to 15 Ib of sulfur in sulfate (SO,”) form/acre for a yield potential of 2000 lb of canola seed per 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.
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. One option could be a homogeneous mix of Urea and Ammonium Sulfate fertilizers
having the required composition of nitrogen and sulfur.

Objectives

Considering the high nitrogen and sulfur requirements of canola versus most crops, a fertilizer study was started in 2014
on behalf of Yara North America, Inc. The objective of the study was to compare the effects of “Amidas”; a
homogeneous mix of Urea + Ammonium Sulfate, on the yield and quality of canola seed versus two physical blends of
Urea + Ammonium Sulfate and Agrotain treated Urea + Ammonium Sulfate and straight fertilizers.

Trial Locations

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

Treatments and Replications

Treatment 1 (control) only received a uniform rate of phosphorous and potassium/acre based on the soil analysis report
with no nitrogen and sulfur application. T2, T3 and T4 received 93, 113 and 133 |b of nitrogen + no sulfur + uniform rates
of phosphorous and potassium/acre through straight fertilizers. T5 to T13 received same rates of nitrogen + 11, 13.75
and 16.5 |b of sulfate sulfur + uniform rates of phosphorous and potassium/acre applied through physical blends of Urea
+ Ammonium Sulfate and Agrotain treated Urea + Ammonium Sulfate, and Amidas. Overall there were thirteen
treatments and four replications. As Mono Ammonium Phosphate was applied to apply phosphorous due to the
unavailability of Single Super Phosphate or Triple Super Phosphate, Urea, AS, Amidas and Agrotain treated Urea rates
were adjusted accordingly. This also resulted in control receiving 13 Ib of nitrogen/acre versus the original plan of no
nitrogen application. To fulfill potassium requirements, Potassium Chloride was applied. Agrotain treated Urea was
treated with AGROTAIN ULTRA stabilizer at the rate of 3 quarts/ton. Details of the treatments, fertilizer/blend type and
nutrients quantities/acre are in the below table.
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Treatment Fertilizer/Blend Nitrogen Sulfur Phosphorus | Potassium
(Ib/acre) (Ib/acre) (Ib/acre) (Ib/acre)
T1 Control 13 0 60 37
T2 Urea 93 0 60 37
T3 Urea 113 0 60 37
T4 Urea 133 0 60 37
T5 Urea + AS blend 93 11 60 37
T6 Urea + AS blend 113 13.75 60 37
T7 Urea + AS blend 133 16.5 60 37
T8 Amidas 93 11 60 37
T9 Amidas 113 13.75 60 37
T10 Amidas 133 16.5 60 37
T11 Agrotain treated Urea + AS blend 93 11 60 37
T12 Agrotain treated Urea + AS blend 113 13.75 60 37
T13 Agrotain treated Urea + AS blend 133 16.5 60 37

Note: No fall-nitrogen was applied. Full rates of nitrogen, phosphorous, potassium and sulfur were broadcasted by hand
in spring-2014 before planting on May 23, 2014.

Design and Plot Size
Trial was planted in a randomized complete block design. Plot size was 13 X 25 feet.

Planting Data

Location Variety Planting Date Seed Rate (lbs./acre) Drilling Space
Langdon REC DKL72-40 Canola May 23, 2014 7 7” with 1” depth

Harvesting Data

Trial was harvested on September 3" 2014. No desiccant was applied.

Results and Discussion
Data was analyzed using SAP statistical package with F-test protected LSD to determine the treatment effect only.

For yield in Ib/acre, Treatment 1 (control) was found significantly lower than rest of the treatments at 90% and 95%
confidence intervals. T4, 6, 7, 8, 9, 10, 12 and 13 were found significantly higher than T5 at 90% confidence interval,
whereas, T2, 3 and 11 were numerically higher than T5. For the same parameter, T6, 7, 8, 10, 12 and 13 were
significantly higher than T5 at 95% confidence interval, whereas, T2, 3, 4, 9 and 11 were numerically higher than T5. T6,
7 and 13 were found significantly higher than T2 and 11 at 90% and 95% confidence intervals. T12 was significantly
higher than T11 at 90% confidence interval and higher than T2 at 95% confidence interval. T10 was significantly higher
than T2 at 90% confidence interval. Numerically, T7 was the highest yielding treatment. There was no statistically
significant yield difference between T3, 4,6, 7, 8,9, 10, 12 and 13.

For the test weight too, T1 (control) was found significantly lower than rest of the treatments at 90% and 95%
confidence intervals. T3 was significantly higher than T2, 11 and 12 at 90% confidence interval, whereas, T10 was
significantly higher than 2, 4, 11 and 12 at 95% confidence interval. T10 recorded the highest statistically significant test
weight versus rest of the treatments.
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For the oil %, T10 was significantly lower than T3, 4 and 6 at 90% confidence interval, whereas, T8, 9, 12 and 13 were
numerically higher than T10. T1, 2, 5, 7 and 11 were significantly higher than T10 at 95% confidence interval. T2 was
significantly higher than T8 and 12 at 90% confidence interval, whereas, T1 was significantly higher than T2, 3, 4,5, 6, 7,
8,9, 11,12 and 13 at 95% confidence interval.

1000 seed weight and seed per pound showed no statistically significant differences at 90% as well as 95% confidence
intervals.

Treatments | Yield/acre (Ib) | Test Weight (Ib/bushel) | 1000 Seed Weight (g) | Seed / Pound | Oil Percentage
1 2467 49.4 3.0 151,579 46.7
2 3235 50.6 3.1 146,531 43.7
3 3412 51.5 2.9 156,225 41.6
4 3469 50.8 2.9 155,636 41.8
5 3150 51.2 2.9 157,042 42.3
6 3689 51.3 3.0 152,712 41.7
7 3716 51.2 3.0 151,062 42.1
8 3532 51.3 3.0 152,382 40.8
9 3525 51.1 3.0 152,788 41.2
10 3553 51.8 3.0 153,927 39.1
11 3277 50.7 2.9 157,372 42.7
12 3613 50.6 2.9 154,621 40.9
13 3670 51.2 2.9 155,634 41.0
HIGH MEAN 3716 51.8 3.1 157,372 46.7
LOW MEAN 2467 49.4 2.9 146,531 39.1
EXP MEAN 3408 51.0 3.0 153,655 42.0
CV.% 7.7 13 3.2 3.2 4.6
LSD 5% 313 0.8 NS NS 2.3
LSD 1% 376 1 NS NS 2.8
No. OF REPS 4 4 4 4 4
F-TRT 6.5 2.9 1.5 1.5 34

Note: Zero yield was recorded for plot-204, as while harvesting more than half of the canola seed was lost due to a
ripped bag.

Summary

Highest canola seed yields/acre were recorded at 133 |b of nitrogen and 16.5 Ib of sulfate sulfur combined with 60 Ib of
phosphorous and 37 b of potassium/acre by applying the two physical blends of Urea + AS (T7) and Agrotain treated
Urea + AS (T13). Best returns on yield were obtained at the rate of 113 Ib of nitrogen and 13.75 Ib of sulfate sulfur with
60 Ib of phosphorous and 37 Ib of potassium/acre again by applying Urea + AS (T6)and Agrotain treated Urea + AS (T12).

Highest test weight (51.8 lb/bu) was recorded for T10, by applying Amidas at the rate of 133 Ib of nitrogen, 16.5 Ib of
sulfate sulfur with 60 Ib of phosphorous and 37 Ib of potassium/acre.

Highest oil % was observed in control treatment with only 13 Ibs of nitrogen and no application of sulfur with 60 Ib of
phosphorous and 37 Ib of potassium/acre.
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Effect of Different Sulfur Fertilizer Types, Rates and Timings on the

Quality and Yield of Canola Seed in Northeast North Dakota
By
Naeem Kalwar (Extension Area Specialist/Soil Health)
John Lukach (Extension Area Specialist/Winter Cereals Agronomist)

Objectives

Considering the high sulfur requirements of canola versus most crops, a sulfur fertilizer study was started in 2012 on
behalf of Sulvaris Inc. of Calgary, Alberta. Year 2014 was the continuation of the same study. The objective of the study
was to compare different sulfur fertilizers, containing sulfur in sulfate (S0,7) and elemental sulfur (S°) forms, applied at
different rates/acre in fall-2013 and spring-2014 on the yield and quality of canola. Sulvaris Inc. provided Carbon
Ammonium Sulfate (CAS) and Vitasul (marketed as Rapid Release Sulfur in 2012), whereas, Ammonium Sulfate (AS) and
Tiger-90 were obtained from the market.

Trial Locations

Similar to 2012 and 2013, trial locations were NDSU Langdon Research Extension Center, Langdon, Cavalier County, ND
and Bina Farm, 5 miles Southwest of Lankin, Walsh County, ND. Planting sites were changed at both locations due to the
crop rotation practices.

Treatments and Replications

Treatment 1 to T4 included a uniform rate of 30 Ib of sulfur/acre for the four sulfur products and recommended rate of
NPK based on the soil analysis reports. Treatment 5 was control (no sulfur) with maximum rate of NPK. The input for the
first five treatments was provided by the Sulvaris Inc. In order to broaden the scope of research, four more treatments
were added based on the results of the previously conducted NDSU studies. T6 and T7 received 20 Ib of sulfur/acre and
T8 and T9 included an application of 10 Ib of sulfur/acre through AS and CAS plus recommended rates of NPK.
Recommended rates for NPK remained uniform for all treatments except control. Overall there were nine treatments
and four replications (details in the below table).

Sulfur Ib/acre
Treatment | Sulfur Product | Sulfate Sulfur (SO,;) | Elemental Sulfur (S°) | Total Sulfur NPK/acre
T1 Vitasul (90% S) 0 30 30 Recommended rate
T2 Tiger-90 (90% S) 0 30 30 Recommended rate
T3 AS (26% S) 30 0 30 Recommended rate
T4 CAS (21% S) 30 0 30 Recommended rate
T5 Control 0 0 0 Maximum rate
Additional Treatments
T6 AS (26% S) 20 0 20 Recommended rate
T7 CAS (21% S) 20 0 20 Recommended rate
T8 AS (26% S) 10 0 10 Recommended rate
T9 CAS (21% S) 10 0 10 Recommended rate

Unlike 2012 and 2013, Vitasul and Tiger-90 were applied in fall-2013. This was done to increase the efficiency of these
products by providing more time for the conversion of elemental sulfur (S°) into sulfate sulfur (SO,”) form. At both sites,
T1 and T2 received full rates of Vitasul and Tiger-90 on October 4, 2013. Both of the products were first broadcasted by
hand and then harrowed in. As both sites received no nitrogen application in fall-2013, full NPK rates were applied on T1
and T2 in spring-2014 before planting. Treatments T3 to T9, received full rates of sulfur fertilizers and NPK in spring-2014
before planting at both sites.
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For the Langdon REC site, nitrogen and phosphorous application rates were revised due to the incidental application of
125 lb of nitrogen and 50 Ib of phosphorous/acre on May 11, 2014. Remaining quantities of nitrogen and sulfur were
applied through CAS and AS and harrowed in on May 17, 2014 at the Langdon REC site. At the Lankin site, full rates of
sulfur (except T1 and T2), nitrogen and phosphorous were applied to T3 to T9 on May 15™ and then harrowed in. Urea
and Mono Ammonium Phosphate fertilizers were applied to fulfill the nitrogen and phosphorous requirements.

Based on the soil analysis reports for both sites, following sulfur, nitrogen and phosphorous rates were applied in
Ib/acre.

Langdon REC Site
Treatment Sulfur Product Sulfur (Ib/acre) N (Ib/acre) P205 (Ib/acre) K20 (Ib/acre)
T1 Vitasul (90% S) 30 162 50 0
T2 Tiger-90 (90% S) 30 162 50 0
T3 AS (21% N + 24% S) 30 162 50 0
T4 CAS (18% N + 21% S) 30 162 50 0
T5 Control 0 170 60 0
T6 AS (21% N + 24% S) 20 162 50 0
T7 CAS (18% N + 21% S) 20 162 50 0
T8 AS (21% N + 24% S) 10 162 50 0
T9 CAS (18% N + 21% S) 10 162 50 0
Lankin (Bina Farm) Site
Treatment Sulfur Product Sulfur (Ib/acre) N (Ib/acre) P205 (Ib/acre) K20 (Ib/acre)
T1 Vitasul (90% S) 30 120 28 0
T2 Tiger-90 (90% S) 30 120 28 0
T3 AS (21% N + 24% S) 30 120 28 0
T4 CAS (18% N + 21% S) 30 120 28 0
T5 Control 0 150 35 0
T6 AS (21% N + 24% S) 20 120 28 0
T7 CAS (18% N + 21% S) 20 120 28 0
T8 AS (21% N + 24% S) 10 120 28 0
T9 CAS (18% N + 21% S) 10 120 28 0

Design and Plot Size

Both trials were planted in a randomized complete block design. Plot sizes at both locations were 13 X 25 feet.

Planting Data

Location Variety Planting Date Seed Rate (lbs./acre) Drilling Space
Lankin DKL72-40 Canola May 18, 2014 7 7” with 1” depth
Langdon REC DKL72-40 Canola May 23, 2014 7 7” with 1” depth
Harvesting

Lankin site was harvested on September 2", whereas, Langdon REC site was harvested on September 3™. No desiccant
was sprayed in 2014 at either sites.

Results and Discussion
Data from both sites was analyzed using SAP statistical package with F-test protected LSD to determine the treatment
effect only. At Lankin and Langdon REC locations, yield, test weight, 1000 seed weight, seed per pound and oil
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percentage showed no statistically significant differences at 90% as well as 95% confidence intervals. Data for both sites

is given below.

Lankin Location:

Treatments | Yield/acre (Ib) | Test Weight (Ib/bushel) | 1000 Seed Weight (g) | Seed / Pound | Oil Percentage
1 3146 504 3.3 137,238 45.9
2 3025 50.6 3.1 144,652 46.1
3 3121 51.0 34 133,989 46.0
4 3208 50.9 3.5 131,417 45.5
5 3458 50.6 3.3 135,959 45.7
6 3099 50.8 34 134,874 45.8
7 3411 50.9 34 131,981 45.8
8 2969 50.6 34 132,481 46.4
9 2910 50.5 34 134,041 45.6
HIGH MEAN 3458 51.0 3.5 144,652 46.4
LOW MEAN 2910 504 3.1 131,417 45.5
EXP MEAN 3150 50.7 34 135,181 45.9
CV.% 8.6 0.7 54 5.5 1.5
LSD 10% NS NS NS NS NS
LSD 5% NS NS NS NS NS
No. OF REPS 4 4 4 4 4
F-TRT 1.9 1.7 1.1 1.2 0.6
Langdon REC Location:
Treatments | Yield/acre (Ib) | Test Weight (Ib/bushel) | 1000 Seed Weight (g) | Seed / Pound | Oil Percentage
1 3782 51.2 34 133,377 42.4
2 3738 50.6 34 132,033 42.7
3 3890 50.7 3.5 131,200 40.8
4 3723 50.0 3.5 128,331 40.5
5 3823 48.9 34 135,621 41.1
6 3748 504 34 133,024 43.0
7 3757 51.1 34 133,524 42.1
8 3917 50.7 34 131,882 41.6
9 3943 504 34 132,439 42.4
HIGH MEAN 3943 51.2 3.5 135,621 43.0
LOW MEAN 3723 48.9 34 128,331 40.5
EXP MEAN 3813 504 34 132,381 41.8
CV.% 15.0 2.1 3.7 3.8 4.1
LSD 10% NS NS NS NS NS
LSD 5% NS NS NS NS NS
No. of REPS 4 4 4 4 4
F-TRT 0.1 1.7 0.6 0.6 1.1
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DEMONSTRATING SOIL SODICITY REMEDIATION
IN NORTH DAKOTA
BY
Naeem Kalwar (Extension Area Specialist)
Duaine Marxen (Hettinger County Extension Agent)

Often confused with soil salinity, soil sodicity persists without getting noticed. Its remediation requires an extra step of
applying calcium (Ca™) supplements (commonly gypsum) followed by salinity remediation practices of improving soil
drainage and lowering down the water-table level. This is done to displace the excessive sodium (Na*) from the cation
exchange sites with the help of calcium. Once displaced, sodium (Na*) converts into a salt (Na,50,) and leaches out of
the rooting zone.

Differences between Soil Salinity and Sodicity:

Saline soils will have excessive levels of soluble salts in the soil water (soil solution), high enough to negatively affect
plant growth, resulting in reduced crop yields and even plant death under severe conditions.

The primary effect of excessive soluble salts on plants is to limit the ability of plant roots to absorb soil water even under
wet soil conditions. Soil water flows from higher osmotic potential (low salt concentration) to lower osmotic potential
(high salt concentration). A soil solution with low osmotic potential due to the higher concentration of soluble salts
compared to the plant root cell membranes, will not allow plant roots to extract water from soil, causing drought-like
symptoms in the plants (Seelig, 2000). That process is called “osmotic effect”.

In contrast to saline soils, sodic soils have excessive levels of sodium ions (Na+) adsorbed at the cation exchange sites.
Soil sodicity causes degradation of soil structure. That process is called “soil dispersion”.

The forces that hold clay particles together are greatly weakened when excessive sodium is adsorbed at the negative
charges of soil clay particles, forming sodium-clay particles (Seelig, 2000). When wet, sodium-clay particles get easily
disintegrated or dispersed from the larger soil aggregates. Once dry, sodium-clay particles clog the soil pores (especially
macro-pores) and settle down in dense layers (The Nature and Properties of Soils, 14" Edition, revised).

Poor physical structure then results in soils difficult to till, poor seed germination and restricted plant root growth. Due
to the poor structure, sodic soils are also susceptible to wind and water erosion compared to saline soils. Soil dispersion
effect will be more severe on expanding-type of clays as their degree of swelling increases, causing further
shrinking/clogging of the larger soil pores. In saline and saline-sodic soils, however, higher concentration of soluble salts
result in higher amounts of positively charged ions like calcium (Ca*) and magnesium (Mg"") that promote flocculation
(opposite of dispersion) by moving in close to the negatively charged particles, thereby reducing their tendency to
disintegrate or disperse from each other (The Nature and Properties of Soils, Nyle C. Brady and Ray R. Weil, 14th Edition,
Revised).

Main Causes:

The causes for saline and sodic soils in North Dakota are natural, but can be affected by management. The primary
natural cause for salinity and sodicity is the parent material of the soils and the underlying sodium-rich shale in the
bedrock. The main carrier for bringing excessive salts/sodium is the groundwater. When groundwater moves towards
the soil surface, through capillary action or shallower water-table depth, it also brings excessive salts/sodium with it.
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Indicators:

In soils suspected as being saline or affected by sodicity, the extent of the problem and its management are difficult to
determine unless soils are analyzed using laboratory procedures. Soils should be sampled to at least 2 feet depth in 1-
foot increments. Keeping in view the ongoing wet weather cycle and resulting trend of installing tile drainage systems
along with the fluctuations in the soil salt and sodium levels, it may not be a bad idea to sample soils up to 3 or 4 feet
depth after every couple of years.

Soil salinity can be diagnosed by measuring the salt concentration in soil water (solution) by analyzing it for “Electrical
Conductivity (EC)”. EC is the ability of a material to transmit electrical current, which in the case of a soil is the result of
salt concentration. A soil is classified as saline once its saturated paste extract EC will reach 4.00 deciSiemens/meter
(dS/m), which will be equal to 4.00 milliemhos/centimeter (mmhos/cm) using the same saturated paste extract method.
EC values measured through 1:1 by weight soil-to-water slurry method are less precise and will result in lower values
versus the saturated paste extract method. Variation among the EC values measured through these two methods will
also differ for different soil textural types.

The extent of soil sodicity is measured either through its “Exchangeable Sodium Percentage (ESP)” or “Sodium
Adsorption Ratio (SAR)”. Both measure the sodium content of the soils in relation to calcium and magnesium using
specific mathematical formulas. Sodic soils are low in total soluble salts but high in exchangeable sodium, which tends to
disperse soil particles and destroys soil structure. A soil will be interpreted as sodic if it has an Exchangeable Sodium
Percentage of 15 or more or have Sodium Adsorption Ratio of 13 or more. Sodic soils often have a pH level of 8.5 or
more in carbonate-rich soils, such as in northeastern North Dakota, but may also have very low pH, perhaps as low as
4.0 in southeastern North Dakota in soils with no carbonates. Carbonates (CO5”) and bicarbonate (HCOj3') react with soil
water to form hydroxyl (OH") ions that cause high pH. The soil pH is also a good measurement to check east of the
Missouri River to confirm potential sodium problems. However, in the far west of the state, pH of 5.00 or below can be
associated with soils high in sodium. Soils having both, salinity as well sodicity problems are considered as saline-sodic
soils and will have the characteristics of both.

Soil Reaction to Different Amendment Applications:

The most effective way to displace the excessive sodium (Na®*) from the soil exchange complex is to replace it through
calcium (Ca™) or hydrogen (H’) ions. Gypsum (CaS0O,2H,0) is the most widely used amendment (containing calcium)
available in both natural and industrial by-products forms and is easy to handle. Elemental sulfur (S°) and sulfuric acid
(H,S0,) can also be used on sodic soils to supplement hydrogen (H’) ions, especially where soil sodium bicarbonate
levels are high.

Situation:

In Fall-2012, Duaine Marxen, Hettinger County Extension Agent was contacted by a Mott, ND area producer “Garrett
Swindler” who tiled two of his sites (Site-1 and Site-2) on his own in spring-2012, which were high for salts with high
water-table level issues without being able to improve drainage at both sites. Garret tiled those sites, thinking not only
he would be able to drain the excess soil water but that will also facilitate the leaching of excessive soluble salts out of
the plant root zone. Since he was not able to get the desired results, he sought Duaine’s advice to improve soil drainage.

Extension Response:

After consultations, it was decided to take soil and water samples from site-1 and site-2 separately in order to verify the
web soil survey data. Samples were analyzed for EC/TDS, pH and SAR in fall-2012 to lookout for potential causes which
may had been inhibiting the drainage improvement process even after tiling.

According to web soil survey, site-1 soil series was a Regent-Janesbug complex (clayey residuum from shale), whereas,
site-2, it was Belfield-Daglum complex (clayey alluvium from the sedimentary rocks). Both sites had moderate crop

NDSU Langdon Research Extension Center | 2014 Annual Research Report | www.ag.ndsu.edu/langdonrec | 63



productivity index (61 and 63) and organic matter level (0.91 and 1.49). Site-1 showed saturated paste extract EC of 1.0
dS/m with a SAR value of 0.6. Site-2 on the other hand showed an EC value of 3.3 dS/m and SAR value of 6.

Soil samples were taken from site-1 and site-2 for 3 feet depth in 1 foot increments along with water samples. Lab
results showed that both sites were high for salts (salinity) with increasing levels of sodium (sodicity). Based on the soil
analysis results, calcium supplements in the form of 100% pure gypsum (CaSO,) were calculated as 7.04 and 6.11
tons/acre foot for site-1 and site-2 respectively to counter soil dispersion and improve soil water infiltration.

Since the gypsum available in the market at that time was 98% pure, quantities for both sites were adjusted accordingly
as 7.18 and 6.23 tons/acre foot.

The landowner, however, “applied 5 tons of 98% pure gypsum/acre foot on 5 acres, on site-1 only” in Spring-2013
instead of applying full rates at both sites. Once spread on the surface, gypsum was mixed thoroughly into the upper soil
layers by disking. This was performed as “field demonstration only” without the inclusion of any replications.
Considering that, the data can only be referred to as demonstration, not from a research trial.

Results:

Soil and water samples were taken from both sites again in fall-2013 and fall-2014, to record any changes in soil salt (EC)
and sodium (SAR) levels between site-1 where gypsum was applied (in spring-2013) versus site-2 where no gypsum was
applied.

Soil and water analysis reports from both sites showed remarkable differences between site-1 (before and after gypsum
application) and site-2 (with no gypsum application), especially in fall-2013.

Site-1

Site-1 results showed that the soil SAR level dramatically dropped in the 1* foot from 10.0 in fall-2012 to 5.53 in fall-
2013 within 6 months of applying gypsum in spring-2013 even after not using the recommended rate/acre (Table 1). For
the second feet, SAR level remained roughly the same (4.74 in fall-2012 versus 4.05 in fall-2013), whereas, for the third
feet it actually increased in fall-2013 to 3.39 versus 1.82 in fall-2012. The increase in soil SAR for the 3™ foot was a clear
indication that the excessive sodium (Na*) in the 1% and 2™ feet was getting converted into a salt (Na,SO,) and was
moving down the soil profile. With the same principle, once the displaced sodium (Na*) converted into a soluble salt
(sodium sulfate; Na,S0,), soil EC levels doubled in the 3™ foot in fall-2013 to 3.7 dS/m versus 1.94 dS/m in fall-2012. First
and the 2™ feet EC levels remained roughly the same in fall-2013 versus fall-2012. Also, conversion of Na* into Na,SO,
and salt leaching process were greatly facilitated by a considerably wet 2013 (24.11” of rainfall) compared to the normal
average of 13-14" /year.

Table 1. Soil analysis results for Site-1 for Fall-2012, Fall-2013 and Fall-2014:

Depth (in) pH EC (dS/m) SAR S (Ib/A) Cl (Ib/A) CCE %
Fall-2012 (Before Gypsum Application)

0-12 6.3 4.26 10.0 832 64.9 0.3

12-24 7.9 4.00 4.74 832 27.5 1.1

24-36 6.7 1.94 1.82 832 21.0 0.7
Fall-2013 (Gypsum Applied in Spring-2013)

0-12 6.6 4.59 5.53 832 75.3 0.1

12-24 7.8 4.56 4.05 832 58.7 1.9

24-36 7.5 3.7 3.39 832 31.9 0.4
Fall-2014 (Gypsum Applied in Spring-2013)

0-12 6.22 8.78 4.9 832 40.5 0.1

12-24 6.93 8.56 4.8 832 132 4.1

24-36 6.70 7.41 3.1 832 112.3 0.7
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Fall-2014 SAR results showed slight decrease of 0.63 in the 1* foot (4.9 in fall-2014 versus 5.53 in fall-2013), however,
for the 2™ and 3™ feet SAR levels remained more or less the same in fall-2014 versus fall-2013. Soil EC levels almost
doubled for all three feet in fall-2014 versus fall-2013. The SAR and EC difference between fall-2014 and fall-2013 could
be due to the following reasons.

> Lower rate of gypsum (5 tons of 98% pure gypsum/acre foot) was applied in spring-2013 versus the
recommended rate of 7.18 tons of 98% pure gypsum/acre foot.

> In 2013, Mott area received 24” of rainfall resulting in enhanced leaching of soluble salts, whereas, in 2014, 17”
were recorded leading to slightly drier condition in 2014 versus 2013.

> Both sites were under prevent planting in 2014. Considering the drier weather with no vegetative cover, it may
have led to the capillary rise of soil water, thus higher EC values.

Water sample analysis results for fall-2012, fall-2013 and fall-2014 were also mostly in line with the soil analysis reports
in regards to sodium (Na’) getting converted into a salt (Na,SO4). The TDS level increased to 9608 mg/L in fall-2013
versus 7892 mg/L in fall-2012. SAR levels dropped to 2.58 in fall-2013 versus 5.13 in fall-2012 after the gypsum
application in spring-2013 (Table 2). This was consistent with the concept that after reacting with gypsum (CaSO,),
sodium (Na*) converted into a salt (NaSO,) which resulted in higher TDS and lower SAR in fall-2013 versus a lower TDS
and higher SAR in fall-2012. Fall-2014 results showed a slight increase in SAR (3.14) and decrease in TDS (5817 mg/L)
levels versus fall-2013. Since the conversion of sodium into a salt is a reversible reaction thus under conditions not
conducive for salt leaching, some sodium based salts may have led to the increased attraction of sodium ions at the
cation exchange sites leading to a higher SAR level.

Table 2. Water analysis results for Site-1 for Fall-2012 versus Fall-2013 with and without gypsum application:

pH SAR TDS (mg/L) Ca (meq/L) Mg (meq/L) Na (meq/L)
Fall-2012 (Before Gypsum Application)

3.7 5.13 7892.39 22.85 64.72 33.93
Fall-2013 (Before Gypsum Application)

4.2 2.58 9608 29.44 75.68 29.14
Fall-2014 (Before Gypsum Application)

7.1 3.14 5817 23.45 47.71 18.70

Site-2

Site-2 showed a steady increase in EC and SAR levels for all three feet (Table 3) in fall-2013 versus fall-2012.

Table 3. Soil analysis results for Site-2 for Fall-2012 versus Fall-2013 with no Gypsum Application:

Depth (in) pH EC (dS/m) SAR S (Ib/A) Cl (Ib/A) CCE %

Fall-2012

0-12 7.6 4.11 9.83 832 63.5 0.9

12-24 7.9 4.02 10.2 708 30.3 0.3

24-36 8.3 3.82 10.9 708 22.0 1.8
Fall-2013

0-12 7.6 4.30 13.2 832 51.3 1.0

12-24 7.9 4.32 139 832 49.9 0.6

24-36 8.0 5.07 15.5 832 51.7 3.2
Fall-2014

0-12 6.35 7.82 7.75 708 10.5 0.5

12-24 6.59 11.57 134 708 46.8 0.2

24-36 6.70 13.54 13.2 708 120.6 0.8
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Considering the 24” of rainfall in 2013, it could be a contribution from the weathering of soil parent material and high
water-table level (in the wake of impeded soil drainage due to soil dispersion).

Like site-1, at site-2 too soil EC levels doubled in fall-2014 versus fall-2013 and fall-2012. Drier weather with no
vegetative cover in 2014 may have also led to higher salt (EC) levels at site-2 due to the capillary rise of soil water. Soil
SAR levels more or less remained the same for the 2™ and 3™ feet in fall-2014 versus fall-2013, except in the 1* foot.
Surprisingly, SAR level dropped in the 1* foot to 7.75 in fall-2014 versus 13.2 in fall-2013 without any application of
gypsum or any other amendment. Depending upon the salt type, higher calcium and magnesium based salt levels may
be the reason for the lower SAR value in the 1* foot.

At Site-2, water sample analysis results showed increase in TDS and SAR levels in Fall-2013 versus Fall-2012 with no
gypsum application (Table 4). These findings again were in line with the soil analysis reports of Site-2, which showed
slight increase in soil EC and SAR levels in fall-2013 versus fall-2012. Fall-2014 TDS and SAR results remained roughly the
same versus fall-2013 except a slight increase in SAR and a slight decrease in TDS levels.

Table 4. Water analysis results for Site 2 for Fall-2012 versus Fall-2013 with no gypsum application:

pH SAR TDS (mg/L) Ca (meg/L) Mg (meq/L) Na (megq/L)
Fall-2012

4.6 3.93 8231.05 23.95 82.50 28.71
Fall-2013

8.3 9.05 12398 26.95 91.31 69.59
Fall-2014

8.0 10.1 11528 22.41 80.62 72.64

Summary:

Site-1 results showed that gypsum application displaced sodium (Na*) from the soil cation exchange sites and converted
it into a salt (Na,SO,) even with slightly lower application rate versus the recommendation, especially in the first year
(2013). Higher than normal rainfall in 2013 (24” versus a normal average of 13-14") also greatly helped the movement of
salts deeper into the soil profile. Effect of the rainfall water was evident in 2014 as lower rainfall (17” in 2014 versus 24"
in 2013) resulted in slower conversion of sodium into a salt as well as movement down the soil profile. Absence of a
vegetative cover in 2014 may have also led to capillary rise of soil water leading to the buildup of excessive salts/sodium
close to the soil surface. Based on the water analysis reports, the most pointing difference between Site-1 and Site-2 in
fall-2013 was that at Site-1, SAR level actually decreased after gypsum application, whereas, at Site-2, SAR level
increased dramatically in Fall-2013 versus Fall-2012 with no gypsum application.

Future recommendation should emphasize not only on applying sufficient quantities of gypsum/acre but should also
consider the rainfall predictions for that year under the dry land farming system. Establishment of a salt-tolerant
crop/grass should also be a priority. In case of higher sodium levels in the deeper soil depths, injection of gypsum even
6” deep in dry or liquid forms would be better than spreading it on the surface as it will take less time for it to move to
the desired depth.
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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. Each year
approximately 350 acres is planted into 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 2015 growing season are listed below:

HRSW - Glenn, Faller, Prosper, Elgin-ND
Barley — Lacey

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 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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