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During the 2022-23 growing season, 150,000 acres of winter wheat were planted, and 130,000 acres were
harvested. Winter wheat yield in North Dakota was estimated at 53 bushels per acre (bu/a) statewide,
compared to last year’s yield of 58 bu/a. Higher winter wheat yields ranging from 60-90 bu/a were reported
from many areas across the state despite the dry fall of 2022. Deep snow cover that lasted winterlong across
most growing regions contributed to spring moisture that benefitted the winter wheat crop and resulted in
locally high yields.

Ideal continued to hold on to the top spot in the winter wheat variety survey, reported as occupying 16%

of acres planted. The NDSU release ND Noreen increased in acres to occupy the No. 2 spot at 10% of acres.
WestBred variety Keldin was third at 8%, and WB Matlock was fourth at 7%. Jerry fell to fifth place at 2% of
acres planted. More than half of the acres surveyed did not report which varieties were planted.

Characteristics of hard red winter wheat varieties adapted for production in North Dakota are described

in Table 1. Information on the agronomic and quality performance of selected varieties is summarized in
subsequent tables. Yields are expressed on a 13.5% moisture basis and protein on a 12% basis, which are the
industry standards.

Successful winter wheat production depends on numerous production practices, including selecting the right
variety for a particular area. The information included in this publication is meant to help growers choose that
variety or group of varieties. Characteristics to consider when selecting a variety are winter hardiness, yield
potential in your area, test weight, protein content when grown with proper fertility, straw strength, plant
height, reaction to important diseases and maturity.

The recommended seeding dates for winter wheat are Sept. 1-15 north of North Dakota Highway 200 and
Sept. 15-30 in southern regions. Planting after the recommended dates reduces winter survival and grain yield.
Planting prior to the recommended date may deplete soil moisture reserves unnecessarily. It also increases the
risk of wheat streak mosaic virus and may reduce winter survival.
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Winter wheat should be seeded at a rate of 1 million to 1.2 million pure live seeds per acre. The higher seeding
rates of this recommended range should be used for late seeding or in poor seedbed conditions. Producers
should consider only the most winter-hardy varieties available when growing winter wheat in North Dakota.
Relative ratings for winter hardiness are found in Table 1.

Phosphorus aids winter survival by stimulating root growth and fall tillering. The secondary root system

that develops during tillering is essential for a healthy, deep-rooted plant capable of withstanding stress. If
winter wheat is planted on bare soil or following fallow, an application of phosphorus is recommended if soil
phosphorus levels are low. While important, the contribution of phosphorus to winter survival is secondary to
varietal hardiness.

Data from several years and locations should be used when selecting varieties. The idea that data from a single
location nearest your farm will indicate which variety will perform the best for you next year is incorrect.

You should select varieties that, on average, perform the best at multiple trial locations near your farm across
several years.
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Table 1. 2023 North Dakota hard red winter wheat variety description and agronomic traits.

Reaction to Disease'

Agent or Stripe Leaf Stem Tan Days to Straw Heights Winter®
Variety Origin® Year Rust Rust Rust Scab Spot  Heading® Strength® (inches) Hardiness
AAC Goldrush AAFC 2021 NA 6 4 NA NA 2 3 26 3
AAC Vortex AAFC 2021 NA NA NA 4 8 2 2 25 2
AAC Wildfire AAFC 2015 1 4 8 4 6 3 3 26 2
AC Emerson Meridian 2011 1 6 1 3 5 1 2 26 3
AP Bigfoot Agripro 2020 NA 7 NA 7 4 -3 4 21 6
Jerry ND 2001 8 4 1 8 8 0 5 30 3
Keldin WB 2011 2 3 3 5 6 1 4 28 6
MS Maverick Meridian 2020 1 6 5 8 5 -1 4 23 5
MS Sundown Meridian 2022 NA NA NA 5 NA -3 6 23 4
ND Noreen ND 2020 3 3 1 3 4 1 4 28 3
Northern MT 2015 1 8 1 8 6 2 4 24 4
SD Andes SD 2020 1 8 NA 5 3 0 2 25 2
SD Midland SD 2021 1 8 NA 6 4 0 4 26 3
SY Monument Agripro 2014 3 3 1 8 8 -2 4 23 4
SY Wolverine Agripro 2018 NA 7 NA 8 3 -4 5 21 5
WB 4309 WB 2019 NA 8 NA 6 5 2 6 22 5
Winner SD 2019 5 NA NA 4 8 -2 5 23 4

'Disease reaction scores from 1-9, with 1 = resistant and 9 = very susceptible, NA = not available.

2MT = Montana State University; ND = North Dakota State University; SD = South Dakota State University;
TCG = Twenty-first Century Genetics; WB = WestBred; AAFC = Agriculture and Agri-Food Canada.

3Days to heading relative to Jerry.
*Straw strength: 1 = strongest, 9 = weakest. Based on field observations from limited sites.

*Based on the average of several environments, and should be used for comparing varieties. The environment can impact the height of varieties.

SRelative winter hardiness rating: 1 = excellent, 10 = no survival. These values are subject to change as additional information becomes available.

Bold varieties are those recently released or the first time tested, so data are limited and rating values may change.



Table 2. Yield of winter wheat varieties grown at five locations in North Dakota in 2023, with two or three-year
averages (2021-23).

Carrington Langdon Hettinger Minot Williston Avg. N.D.
2-Yr. 3-Yr. 3-Yr. 2-Yr. 2-Yr. i‘érr/
Variety 2023  Avg. 2023 Avg. 2023 Avg. 2023 Avg. 2023 Avg. 2023 Avg.
.............................................. (BU/A). e

AAC Goldrush 61.4 -- 65.5 - 54.5 - 41.1 - 37.0 - 51.9 --
AAC Vortex 56.3 70.1 61.4 - 553 - 519 579 381 36.0 52.6 -
AAC Wildfire 59.0  67.8 66.1 60.6 58.6 59.7 525 59.6  39.6 392 55.2 57.4
AC Emerson 49.6 643 51.0 544 464 536 427 491 314 266 442 496
AP Bigfoot 509 70.6 47.6 -- 41.9 - 274 415 279 223 39.1 --
Jerry 56.3 70.0 627 627 485 549 525 60.3 29.8 264 50.0 549
Keldin 66.5 804 707 562 589 624 317 496 365 345 52.9 56.6
MS Maverick 51.1 71.1 57.9 - 452 - 346 422 321 252 442 --
MS Sundown 48.1 -- 55.0 -- 43.7 -- 332 33.1 -- 42.6 --
ND Noreen 572 71,6 620 650 555 59.0  56.6 584  36.5 36.1 53.6  58.0
Northern 65.0 754 688 577 58.0 614 527 59.8 337 314 556 57.1
SD Andes 65.6 77.6 659 -- 58.7  62.7 53.8 649 335 334 555 --
SD Midland 66.0 787  68.5 -- 58.9 -- 414 562 356 313 54.1 --
SY Monument 584 712 597 520 446 549 375 504  33.1 29.6  46.7 51.6
SY Wolverine 396 569 484 458 415 51.5 279 424 256 224 36,6 438
WB4309 47.1 674 545 - 357 499 394 433 28.6 263  41.1 --
Winner 578 729 578 - 44.1 56.7 50.1 520 338 289 487 --
Mean 562  71.1 60.2  56.8 50.0 57.0 43,6 525 333 299 485 53.6
CV (%) 9.8 -- 6.5 - 7.1 - 11.2 -- 4.7 -- 9.6 -
LSD 0.05 7.9 -- 5.6 - 5.7 - 8.4 -- 3.7 -- 5.9 --
LSD 0.10 6.6 - 4.7 - 4.8 - 7.0 - 3.1 - 4.9 --




Table 3. Test weight of winter wheat varieties grown at five locations in North Dakota in 2023.

Variety Carrington Langdon Hettinger Minot Williston Average
............................................. (AB/BU). e

AAC Goldrush 62.4 63.4 61.2 59.1 58.6 60.9
AAC Vortex 62.2 63.3 60.8 60.5 58.1 61.0
AAC Wildfire 62.5 63.8 61.0 60.6 58.7 61.3
AC Emerson 62.2 63.3 60.3 60.9 59.4 61.2
AP Bigfoot 61.8 63.6 61.4 59.7 59.3 61.2
Jerry 61.7 62.8 59.4 60.5 57.9 60.5
Keldin 62.6 64.0 60.5 57.6 60.1 61.0
MS Maverick 62.7 63.7 60.4 58.8 59.6 61.0
MS Sundown 61.7 63.0 60.8 60.3 58.5 60.9
ND Noreen 63.7 64.5 61.6 62.9 60.5 62.7
Northern 62.2 63.8 61.4 61.4 59.5 61.7
SD Andes 63.6 64.4 61.5 61.6 60.4 62.3
SD Midland 62.7 64.1 61.1 60.2 59.4 61.5
SY Monument 60.9 62.7 59.0 59.2 58.9 60.1
SY Wolverine 61.8 63.3 60.6 59.0 59.8 60.9
WB4309 61.1 63.4 57.2 59.3 58.5 59.9
Winner 62.2 63.4 61.1 61.5 59.4 61.5
Mean 62.2 63.5 60.5 60.3 59.2 61.1
CV (%) 0.4 0.4 1.6 1.4 0.2 --
LSD 0.05 0.4 0.4 1.4 1.4 0.4 --
LSD 0.10 0.3 0.3 1.1 1.2 0.3 --

Note: 58.0 1b/bu test weight is required for US No. 1 grade Hard Red Winter Wheat



Table 4. Grain protein content at 12% grain moisture content of winter wheat varieties grown at six locations in North Dakota in 2023.

Variety Casselton Carrington Langdon Hettinger Minot Williston Average
.......................................................... (0) et

AAC Goldrush 12.9 12.7 13.4 13.4 13.5 13.5 13.2
AAC Vortex 14.1 13.8 14.0 14.0 12.9 13.8 13.8
AAC Wildfire 13.3 12.4 12.4 13.2 13.3 12.4 12.8
AC Emerson 14.3 13.8 14.4 14.8 14.2 14.7 14.4
AP Bigfoot 12.5 13.2 13.5 13.5 13.6 12.9 13.2
Jerry 13 12.9 13.3 14.1 13.6 13.2 13.4
Keldin 12.9 12.4 12.9 13.0 13.4 12.1 12.8
MS Maverick 13.7 13.0 13.9 14.5 13.6 12.9 13.6
MS Sundown 12.7 13.4 13.2 13.5 13.0 12.8 13.1
ND Noreen 13.5 13.9 14.1 14.7 14.0 13.7 14.0
Northern 13.2 12.9 13.6 13.9 13.5 13.1 13.4
SD Andes 13 12.1 12.9 13.0 12.6 12.6 12.7
SD Midland 12.7 12.1 12.5 13.0 12.7 12.5 12.6
SY Monument 12.9 12.5 12.6 13.5 13 12.7 12.9
SY Wolverine 12.7 13.4 14.2 14.2 13.9 133 13.6
WB4309 13.5 13.2 14.2 14.5 13.6 12.9 13.7
Winner 12.8 12.9 13.2 13.5 13.3 12.4 13.0
Mean 13.2 13.0 133 13.8 133 13.0 133
CV (%) 3.8 33 1.9 2.9 3.7 2.1 --
LSD 0.05 0.7 0.6 0.4 0.6 0.9 0.6 --
LSD 0.10 0.5 0.5 0.3 0.5 0.7 0.5 --
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NDSU does not endorse commercial products or companies even though reference may be made to tradenames, trademarks or service names.

For more information on this and other topics, see www.ndsu.edu/agriculture

NDSU encourages you to use and share this content, but please do so under the conditions of our Creative Commons license. You may copy, distribute, transmit and adapt this work as long
as you give full attribution, don’t use the work for commercial purposes and share your resulting work similarly. For more information, visit www.ag.ndsu.edu/agcomm/creative-commons.

County commissions, North Dakota State University and U.S. Department of Agriculture cooperating. NDSU does not discriminate in its programs and activities on the basis of age, color, gender expression/identity, genetic information,
marital status, national origin, participation in lawful off-campus activity, physical or mental disability, pregnancy, public assistance status, race, religion, sex, sexual orientation, spousal relationship to current employee, or veteran status, as applicable.
Direct inquiries to Vice Provost for Title IX/ADA Coordinator, Old Main 201, NDSU Main Campus, 701-231-7708, ndsu.eoaa.ndsu.edu. This publication will be made available in alternative formats for people with disabilities upon request, 701-231-7881.
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