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The MISSION
of the WHEAT QUALITY COUNCIL:

ADVOCATE THE DEVELOPMENT OF NEW
WHEAT VARIETIES THAT IMPROVE THE VALUE
OF WHEAT TO ALL PARTIES IN THE UNITED
STATES SUPPLY CHAIN.

The GOAL
of the WHEAT QUALITY COUNCIL:

IMPROVE THE VALUE OF ALL U. S. WHEAT
CLASSES FOR PRODUCERS, MILLERS, AND
PROCESSORS OF WHEAT.
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Description of the 2021 Testing Program

Founded in 1949, this is the 72" year for the Hard Winter Wheat
Milling and Baking Evaluation Program. This program is sponsored by the
Wheat Quality Council and coordinated by the USDA-ARS Hard Winter
Wheat Quality Laboratory (HWWQL) and Kansas State University
Department of Grain Science and Industry. Wheat experimental lines and
check varieties (including common check and internal check) were
submitted by public and private breeding programs in the Great Plains wheat
growing region. This technical report includes GIPSA wheat market
classification, physical grain testing, milling, analytical, rheological, and
bread baking results.

A total of 21 composite entries this year were grown in two different
Uniform Growout Systems including Northern and Southern. Northern has
10 composite entries including 2 checks from 5 breeding programs grown in
3 locations (ND, SD and NE) and Southern has 11 composite entries
including 2 checks from 6 breeding programs grown in 5 locations (KS, CO,
OK, TX and Limagrain). Wheat samples were milled on the Miag Multomat
mill in the Kansas State University Department of Grain Science and
Industry (Methods, Appendix A). The flours were distributed to 16
cooperators (14 for bread baking, 1 for tortilla, and 1 for noodle) for end-
product quality evaluation. The wheat physical and chemical tests, flour
quality analysis, and dough rheological tests (Mixograph, Farinograph,
Alveograph, and Extensigraph) were conducted by the HWWQL.

Also included in this report is alkaline noodle and protein analysis data
generated by the HWWQL and Dr. Mike Tilley in Manhattan, KS, as well as
tortilla data generated by Texas A&M University. Methods used to evaluate
wheat lines are listed in Appendix A.



2021 WQC HWW Entries & Breeding Programs

Breeding Programs Entry Number Sample Identification

NORTHERN 21-2401 Jagalene CK
21-2402 19NORD122 ND
21-2403 19NORD127 ND
21-2404 10BC329-17-5 AP
21-2405 NHH17450 NE
21-2406 NHH17612 NE
21-2407 SD12DHA01373 SD
21-2408 SD15035-2_ SD
21-2409 LCHI18-7071_LG
21-2410 SY Monument CK

SOUTHERN 21-2411 Jagalene-CK
21-2412 LCH17-4196 LG
21-2413 SY Monument CK
21-2414 OK15MAS8-29 OK
21-2415 AP Roadrunner AP
21-2416 OK15DMAS6-8 OK
21-2417 CO13007-F6R_CO
21-2418 CO16D1487 CO
21-2419 TX15M8024 TX
21-2420 XE4101 WB
21-2421 WB4401 WB

|
CK=Check; AP=Agripro (Syngenta); LG=Limagrain; WB=Westbred (Bayer);
OKI15MAS8-29 OK=OK15MASBx7ARSS8-29;
OK15DMAS6-8 OK=OK15MASBx7ARS6-8.



2021 Wheat Classification Results
from GIPSA




GIPSA Wheat Market Classification

1D CL DKG T™W M |ODOR| HT DKT FM |(SHBN| DEF | CCL (WOCL GRADE
21-2401 HRW 0.0 62.4 12.8 OK 0.0 0.0 0.0 0.2 0.2 0.0 0.0 U.S.NO. 1 HRW, DKG 0.0%
21-2402 HRW 0.0 60.9 12.7 OK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 U.S.NO. 1 HRW, DKG 0.0%
21-2403 HRW 0.1 59.7 12.6 OK 0.0 0.0 0.0 0.3 0.3 0.0 0.0 U.S.NO. 2 HRW, DKG 0.1%
21-2404 HRW 0.0 60.2 12.8 OK 0.0 0.0 0.0 0.3 0.3 0.0 0.0 U.S.NO. 1 HRW, DKG 0.0%
21-2405 HRW 0.1 60.6 12.8 OK 0.0 0.0 1.7 0.2 1.9 0.0 0.0 U.S.NO.4 HRW, DKG 0.1%
21-2406 HRW 0.0 61.8 12.6 OK 0.0 0.0 0.0 0.1 0.1 0.0 3.1 U.S.NO. 2 HRW, Light Smutty, DKG 0.4%
21-2407 HRW 0.1 61.1 12.7 OK 0.0 0.0 0.0 0.1 0.1 0.0 0.0 U.S.NO. 1 HRW, DKG 0.1%
21-2408 HRW 0.0 61.8 12.7 OK 0.0 0.0 0.0 04 0.4 0.0 0.0 U.S.NO. 1 HRW, DKG 0.0%
21-2409 HRW 0.1 60.3 12.7 OK 0.0 0.0 0.0 0.5 0.5 0.0 0.0 U.S.NO. 1 HRW, DKG 0.1%
21-2410 HRW 0.0 60.8 12.7 OK 0.0 0.0 0.0 0.5 0.5 0.0 0.0 U.S.NO. 1 HRW,, DKG 0.0%
21-2411 HRW 0.1 63.1 1.2 OK 0.0 0.0 0.0 0.3 0.3 04 04 U.S.NO. 1 HRW, DKG 0.1%
21-2412 HRW 0.1 61.7 114 OK 0.0 0.0 0.0 04 04 0.0 0.0 U.S.NO. 1 HRW, DKG 0.1%
21-2413 HRW 0.1 60.7 11.1 OK 0.0 0.0 0.0 0.4 0.4 0.0 0.0 U.S.NO. 1 HRW, DKG 0.1%
21-2414 HRW 0.2 61.7 11.5 OK 0.0 0.1 0.0 0.1 0.2 0.0 0.0 U.S.NO. 1 HRW, DKG 0.2%
21-2415 HRW 0.3 61.0 11.2 OK 0.0 0.0 0.0 0.5 0.5 0.0 0.0 U.S.NO. 1 HRW, DKG 0.3%
21-2416 HRW 0.0 62.2 111 OK 0.0 0.0 0.0 0.3 0.3 0.0 0.0 U.S.NO. 1 HRW, DKG 0.0%
21-2417 HRW 0.1 62.6 11.3 OK 0.0 0.0 0.0 0.3 0.3 0.0 0.0 U.S.NO. 1 HRW, DKG 0.1%
21-2418 HRW 0.1 61.8 11.2 OK 0.0 0.0 0.0 0.4 0.4 0.0 0.0 U.S.NO. 1 HRW, DKG 0.1%
21-2419 HRW 0.1 61.0 11.2 OK 0.0 0.0 0.0 0.2 0.2 0.0 0.0 U.S.NO. 1 HRW, DKG 0.1%
21-2420 HRW 0.3 60.7 11.0 OK 0.0 0.7 0.0 0.3 1.0 0.0 0.0 U.S.NO. 1 HRW, DKG 0.3%
21-2421 HRW 0.2 61.3 11.3 OK 0.0 0.1 0.0 0.3 04 0.0 0.0 U.S.NO. 1 HRW, DKG 0.2%

Cl = Wheat class, DKG = Dockage (%), TW = Test weight (Ib/bushels), DKT = Damaged kernels total (%), FM = Foreign materials (%), SHBN = Shrunken and
broken kernels (%), DEF = Defects (%), CCL = Contrasting classes (%), WOCL = wheat of other classes. XWHT = mixed wheat



Wheat Breeder Plot and Entry
Descriptions, Wheat and Flour
Analytical, Physical Dough, and
Bread Baking Data




NORTHERN GROWOUT

21-2401 Jagalene_CK
21-2402 19NORD-122_ND
21-2403 19NORD-127_ND
21-2404 10BC329-17-5_AP
21-2405 NHH17450_NE
21-2406 NHH17612_NE
21-2407 SD12DHA01373_SD
21-2408 SD15035-2_SD
21-2409 LCH18-7071_LG
21-2410 SY Monument_CK

CK=Check; ND=North Dakota; AP=Agripro(Syngenta);
NE=Nebraska; SD=South Dakota; LG=Limagrain.



Description of Test Plots and Breeder Entries

Northern Growout (NE, SD, ND, AP, and LG)

NEBRASKA by Katherine Frels

Two Nebraska breeding lines were grown in the Northern uniform growout, NHH17450 and
NHH17612 (NE16526 was dropped). Six other breeding lines and the check lines Jagalene and
SyMonument were grown in Lincoln, NE. No winterkilling was observed due to a mostly mild
winter and excellent snow cover during below zero temperatures. The crop progressed
normally during the winter and had excellent moisture during the spring. Spring temperatures
were cool, so anthesis was slightly delayed compared to an average year. The plots were not
sprayed with fungicides but were only mildly infected with stripe rust. No leaf rust was
observed. A few spikelets infected with Fusarium head blight were observed in some lines, but
the weather was not conducive to the pathogen and little to no spread was observed within the
spikes. Lodging was observed in many plots due to a windstorm. Plots were harvested on time
and were not exposed to high humidity or heavy rains after maturity.

NHH17450 is a hard red winter wheat derived from the cross Brawl _CL/NHH09655. It is a 2
gene Clearfield line approved for release by BASF. NHH17450 has excellent yield and has
performed well in breeding trials and the Nebraska State Variety Trials. Quality is acceptable to
slightly weak and lower than NHH17612. It is resistant to SBMV, moderately
resistant/moderately susceptible to stripe and stem rust and FHB, and susceptible to leaf rust.

NHH17612 is hard red winter wheat and is a sib line to NHH17450 (also derived from the cross
Brawl_CL/NHH09655). It is a 2 gene Clearfield line approved for release by BASF. NHH17612 is
similar in yield potential to its sib line, however, it has slightly higher protein and test weight.
Baking quality is better than NHH17450. It is later flowering compared to NHH17450 and may
perform better in eastern NE and moving north. It is resistant to SBMV, resistant/moderately
susceptible to stem rust, moderately resistant to stripe rust and FHB, and moderately
susceptible to leaf rust.



SOUTH DAKOTA by Sunish Sehgal

Growing Location and Conditions

A total of 8 entries with two checks (Jagalene and SY Monument) were evaluated under the
2021 Northern Wheat Quality Council (WQC) grow-outs. At Brookings (SD), all entries were
timely planted on October 1, 2020, as 150” long and 5 wide strips (7-rows) in oat stubble (no-
till). A starter fertilizer 10-34-0 (10 gallons/ac) was applied at seeding. All entries had uniform
emergence and good growth going into winter. No visible winter kill was observed. In spring,
28-0-0 (40 gallons/acre) fertilizer was stream-bar applied at Feekes 5 and the strips were also
sprayed with 13 oz Bromac + 13 0z Puma. Though a majority of South Dakota experienced a
severe drought in the spring and summer of 2021, however, it had a limited impact on the grow-
outs at Brookings, SD. The grow-outs were harvested on August 5™, 2021. The grain protein
content ranged from 12.1% to 14.4% and the test weight ranged from 58.1 Ib/bu — 61.1 Ib/bu
among the 10 entries.

SD12DHA01373

SD12DHAO01373 is a doubled haploid line developed from the cross Radiant/SD06069 and has a
medium height and late maturity similar to Ideal. It has good winter hardiness and straw strength.
SD12DHAO01373 has demonstrated a good yield potential (ranked 19" and 2") in the 2019 and
2020 USDA Northern Regional Performance Nursery, respectively. In South Dakota Crop
Performance Trials across 41 environments over 3 years, SD12DHA01373 ranked 6™ in eastern,
8 in central, and 5™ in western SD locations. It has an average test weight and moderate protein
concentration. SD12DHAO01373 is moderately-resistant to resistant to stripe rust and
intermediate response to FHB, leaf, and stem rust. SD12DHAO01373 showed overall good milling
and baking quality. Across multiple trial locations (2018-2019), its milling quality parameters
(average flour yield 69.4 %), mixograph mix time (mins) of 4.0, and mix tolerance of 3.7 and
baking quality parameters (average loaf volume 897 cm?® and specific volume 6.3 cc/g) were
better than Overland (average flour yield 68.7%, mix time 2.4 and mix tolerance 1.5, average
loaf volume 886 cm?, and specific volume 5.9 cc/g).

SD15035-2

SD15035-2 is developed from the cross NE05425/SD07184//SD07056. It is a medium-tall
variety with medium maturity. It is a high-yielding line with good test weight and grain protein
content. Over two years of South Dakota CPT trials (2020 and 2021) it ranked 2" in eastern, 7
in central, and 6™ in western SD. In 2020 NRPN it ranked 5" among 41 entries evaluated across
19 locations. It is moderately resistant to stripe rust and FHB and intermediate response to leaf
and stem rust. It also has good milling and baking characteristics. Across multiple trial locations
(2018-2019), its milling quality parameters (average flour yield 69.9 %), mixograph mix time of
3.4 and mix tolerance of 2.5 and baking quality parameters (average loaf volume 970 cm?® and
specific volume 6.4 cc/g) were comparable to Winner (average flour yield 66.0%, mix time 3.2
and mix tolerance 2.5, average loaf volume 947 cm?, and specific volume 6.3 cc/g).
Table 1. Yield, test weight, and grain protein content of some of the lines tested in the South Dakota
winter wheat variety performance trial (eastern South Dakota, 2020 and 2021).



2021 2 year
Yield Test Wt Protein Yield Test Wt Protein

Variety (bu/a) (Ibs) (%) (bu/a) (Ibs) (%)
SD Andes 71.8 61.4 12.6 76.4 60.8 12.6
SD15035-2 68.8 61.6 13.3 76.0 61.0 13.0
Winner 69.7 60.7 12.8 75.5 60.2 12.6
Ideal 714 61.7 12.7 74.8 60.3 12.6
SD12DHA01373 72.3 60.8 12.7 74.8 60.0 12.7
WB4462 70.0 61.2 12.7 74.7 60.3 12.9
SY Wolverine 69.0 60.5 13.1 74.4 59.7 13.1
WB4309 71.0 60.3 13.1 73.9 59.6 13.5
Cowboy 68.2 60.7 12.1 73.8 59.8 12.0
Guardian 68.7 61.8 12.7 73.2 61.1 12.6
LCS Diesel 66.6 61.0 12.9 73.2 60.1 13.0
Draper 66.9 60.5 13.3 73.2 59.5 13.0
Redfield 67.9 60.8 13.6 72.9 60.1 13.3
LCS Helix AX 65.6 61.5 124 72.4 61.1 12.3
Oahe 70.8 61.5 12.9 724 60.7 12.9
Langin 66.5 60.7 12.5 72.3 60.0 12.4
Thompson 68.6 60.6 12.9 71.0 60.2 12.8
Overland 66.7 61.3 13.1 70.7 60.7 13.0
CP7909 64.7 61.0 12.8 70.5 60.0 12.6
ND Noreen 68.5 61.1 134 70.2 61.2 13.2
NE14696 63.9 60.0 13.2 70.1 59.9 13.1
AP 18AX 64.0 60.0 13.0 69.7 59.2 12.8
Crescent AX 60.8 60.9 13.3 69.3 60.5 13.1
SY 517 CL2 57.9 61.7 13.6 65.0 61.1 13.4
Expedition 59.5 61.2 13.7 64.9 60.4 134
CP7050AX 56.4 61.2 14.0 63.3 60.9 14.1
Trial Average 66.8 61.0 13.1 72.0 60.3 12.9
LSD (0.05) 4.2 0.8 04 5.6 1.1 0.5
CV 7.2 1.1 4.0 6.3 1.4 4.6




NORTH DAKOTA by Francois Marais and Bradley Bisek

General. The 2020 fall planting season was generally unfavorable for winter wheat
seeding. Inadequate soil moisture hindered good seedling development and establishment for
the winter months, however temperatures were seasonable throughout the state. The winter
was generally mild, with continued minimal precipitation among both rain or snow. The
drought conditions continued into the spring and North Dakota continued to see extreme
drought conditions throughout the summer months, which significantly affected winter wheat
yields across the state. The 2021 drill strips were grown at NDSU’s Casselton Seed Farm, Clay
County, ND where precipitation occurred more regularly. Single 4 X 140 ft strips were planted
per entry. The seeding density was 1.2 million seeds per acre. The strips were planted into soy
stubble in the previous fall and fertilized with Urea (120 Ibs actual N per acre) in the spring of
2021. No fungicide applications were made. Herbicide was applied early in the spring and it
became necessary to control grasshoppers during grain filling.

19Nord-122 (pedigree: CM82036/Jerry//Gateway). This line has good leaf rust, stem
rust (Sr24), and stripe rust resistance. It showed promising yield and acid soil tolerance in early
regional tests and its winter-hardiness appeared to be average. In preliminary quality
evaluations it had average milling quality and good baking quality.

19Nord-127 (pedigree: Klatt_Line-10//Norstar-Fhb1/Jerry). The line is high yielding and
has good leaf rust and stem rust resistance but is susceptible to stripe rust. It appears to have
good winter-hardiness. In preliminary quality tests its milling and baking quality were average
to good.
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LIMAGRAIN by Marla Barnett

Growing Location & Conditions

The hard winter Wheat Quality Council samples from Limagrain Cereal Seeds originated from
strip increases grown in Wichita, KS located in south central Kansas. The WQC strips were planted on
October 7™, 2020 into good soil moisture with good fall stands and decent growth. The field received 120
Ibs actual N on March 4, 2021 at Feekes growth stage 4. No fungicide was applied, and severe stripe
rust pressure influenced yields. The mean grain yield of the 11 entries was 59.3 bushels/acre with the
lowest yielding entry averaging 51.9 bushels/acre and the highest yielding entry averaging 71.8
bushels/acre (Table 1).

Table 1. Grain yield, test weight, and grain moisture from eleven winter wheat experimental entries and
checks grown in Wichita, KS 2021, Limagrain Cereal Seeds.

Grain Yield Test Grain
(bu/ac) Weight Moisture (%)
(Ibs/bu)
Jagalene 51.9 61.9 9.7
CO13007-F6R 71.8 63.8 9.6
C016D1487 67.1 64.2 94
LCH17-4196 594 63.8 9.6
OK15MASBXx7ARS6-8 | 59.5 62.1 9.7
OK15MASBx7ARS6- 58.1 62.6 9.5
29
SYMonument 55.6 60.5 94
APRoadrunner 54.8 62.3 9.7
XE4101 56.4 60.7 9.5
TX15M8024 55.8 62.5 9.6
WB4401 61.8 63.1 10
Mean | 59.3 62.5 9.6

Temperatures ranged from -18°F on February 16", 2021 to 104°F on June 16%, 2021 during the growth
season at the location. (Graph 1). No winterkill or winter injury was noted on this winter wheat material;
however adjacent Brazilian material did show severe stunting and chlorosis following 14 days below
freezing (32°F) during February 2021. The field received 16.23 inches of rainfall (not counting snowfall)
from planting (October 7%, 2020) through harvest (June 171, 2021).

Graph 1. Daily high temperature, daily low temperature, and daily total rainfall from the field location of
the 2021 Wheat Quality Council grow out strips at Wichita, KS 2021, Limagrain Cereal Seeds.
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Description of Breeder Entries — Limagrain Cereal Seeds

LCH17-4196

LCH17-4196 is a medium maturing hard-red winter wheat with very good yield stability. The pedigree of
LCH17-4196 is LCSMint / VA12HRW-27. The pedigree of VA12HRW-27 is TAM303 / KS940786-6-11-2.
Excellent yield potential and drought tolerance along with resistance to soil-borne mosaic virus make this
medium maturing line very attractive to growers across the Central Plains including the high plains and
central corridor regions. LCH17-4196 has a well-rounded disease package. It is moderately resistant to
leaf rust, stripe rust, and fusarium head blight, while being resistant to stem rust yet susceptible to
Hessian fly. The tillering ability of LCH17-4196 is high; fall ground cover and grazing potential is very
good. A medium-tall wheat with excellent winter hardiness and an intermediate growth rate to first hollow
stem, LCH17-4196 has better straw strength in high yielding environments than its parent LCS Mint.

This line was tested in the 2020 Southern Regional Performance Nursery. Milling and baking quality data
from LCS show acceptable overall quality with most desirable milling attributes and acceptable baking
and dough properties.

LCH18-7071

LCH18-7071 is a late maturing hard-red winter wheat with two genes of tolerance to Quizalofop-P-ethyl
group 1 ACCase inhibiting herbicides. The pedigree of LCH18-7071 is LCSChrome / ACC7-38. Very
high tillering combined with a slow growth rate in the appearance of the first hollow stem makes LCH18-
7071 a very attractive line throughout Kansas and Oklahoma where growers want to graze wheat while
also controlling winter annual grassy weeds like rye, downy brome, and cheat. LCH18-7071 is
susceptible to stem rust and stripe rust while being resistant to leaf rust and soil-borne mosaic virus. The
tillering ability of LCH18-7071 is very high; winter hardiness is excellent. A medium-tall, long coleoptile
wheat, LCH18-7071 is an excellent grazing option and the latest maturing CoAXium line currently
available.

Milling and baking quality data from LCS show acceptable overall quality with acceptable baking qualities

and desirable dough and milling properties. The line was ultimately released as LCS Steel AX under the
CoAXium wheat production system.

12



AGRIPRO by Josh Coltrain

Northern uniform growout increase strips were planted on 10/9/20 at our location in Junction
City, KS. The strips had very good fall stand establishment. All increases had 80lbs of 11-52-0
applied with the planter with 70Ibs of N applied prior to planting. An additional 70lbs of N and
201bs of Sulfur was top dressed in the spring prior to jointing. All strips were sprayed with a
13.70z rate of Trivapro at flag leaf to ensure good quality seed. Unfortunately, due to an
extremely wide variance on maturities, the earliest group were harvested on 6/22/21 but the later
group were not at an acceptable grain moisture level. Prior to the later group drying down, nearly
one inch of precipitation fell between 6/24/21 and 6/26/21. As such, the later plots were
abandoned since uniformity was no longer possible and no samples were submitted.

10BC329-17-5

AP Bigfoot (10BC329-17-5) was developed from the cross TAM112/C0O04393//SY Wolf made
in the fall of 2009 in Junction City, KS. It was tested and evaluated under the experimental
designation 10BC329-17-5. TAM112 is a PVP variety developed by Texas A&M University
from the cross U1254-7-9-2-1/TXGH10440 and released in 2006. CO04393 is an experimental
line from Colorado State University with pedigree Stanton/C0950043. SY Wolf is a PVP variety
developed by Syngenta Crop Protection AG from the cross of W99-331/97x0906-8 and released
in 2007.

AP Bigfoot is a hard red winter wheat broadly adapted to the Central and Western High Plains.
The line is short with moderately early maturity and very good test weight. AP Bigfoot has
shown very good straw strength and aluminum tolerance. It’s fungal disease package is similar to
but slightly better than SY Wolf. AP Bigfoot is quite tolerant to leaf rust, and moderately tolerant
of stripe rust. It has intermediate tolerance of Wheat Streak Mosaic Virus and Soilborne Mosaic
Virus. Milling and baking data compiled over multiple locations in multiple years indicates very
good milling and acceptable baking properties with excellent flour yield and protein.

AP Roadrunner

AP Roadrunner was developed from the cross Jackpot/Duster made in the fall of 2008 in Vernon,
TX. It was tested and evaluated under the experimental designation AP14T21619. Jackpot is a
PVP variety developed by Syngenta Seeds, Inc. from the cross W98-232/KS96WGRC38 and
released in 2009. Duster is a PVP variety developed by Oklahoma Agricultural Experiment
Station from the cross of W0405D/NE78488/W7469C/TX81V6187 and released in 2007.

AP Roadrunner is a hard red winter wheat broadly adapted to the Central and Western High
Plains. The line is medium tall with moderately late maturity. AP Roadrunner has shown
excellent aluminum tolerance. It’s fungal disease package is very good with excellent tolerance
to leaf rust, and stripe rust, though it is susceptible to stem rust. It has intermediate tolerance of
Wheat Streak Mosaic Virus but is tolerant of Soilborne Mosaic Virus. Milling and baking data
compiled over multiple locations in multiple years indicates excellent milling and baking
properties which rival SY Monument in mixing tolerance and loaf volume.
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Northern Growout: 2021 (Small-Scale) Samples

Test entry number

21-2401

21-2402

21-2403

21-2404

Sample identification

Jagalene_ CK

19NORD122_ND

19NORD127_ND

10BC329-17-5_AP

Wheat Data
GIPSA classification 1 HRW 1 HRW 2 HRW 1 HRW
Test weight (Ib/bu) 62.4 60.9 59.7 60.2
Hectoliter weight (kg/hl) 82.0 80.1 78.6 79.2
1000 kernel weight (gm) 324 28.8 314 325
Wheat kernel size (Rotap)
Over 7 wire (%) 771 68.3 65.0 65.5
Over 9 wire (%) 22.8 31.6 34.2 34.0
Through 9 wire (%) 0.1 0.1 0.8 0.5
Single kernel (skcs)?
Hardness (avg /s.d) 79.2/18.6 78.1/18.7 80.9/18.3 69.0/18.7
Weight (mg) (avg/s.d) 32.4/10.8 28.8/10.0 31.4/11.1 32.5/10.8
Diameter (mm)(avg/s.d) 2.60/0.40 2.57/0.41 2.64/0.38 2.63/0.39
Moisture (%) (avg/s.d) 11.8/0.6 11.4/0.7 11.4/0.7 12.0/0.5
SKCS distribution 01-04-11-84-01 01-03-11-85-01 01-03-11-85-01 | 06-08-14-72-01
Classification Hard Hard Hard Hard
Wheat protein (12% mb) 12.5 13.0 12.8 12.8
Wheat ash (12% mb) 1.36 1.43 1.45 1.38
Milling and Flour Quality Data
Flour yield (%, str. grade)
Miag Multomat Mill 78.7 77.0 78.0 77.4
Quadrumat Sr. Mill 69.1 67.2 68.9 68.7
Flour moisture (%) 13.8 13.7 13.8 13.8
Flour protein (14% mb) 11.5 12.1 12.0 11.6
Flour ash (14% mb) 0.48 0.50 0.52 0.46
Rapid Visco-Analyser
Peak time (min) 6.2 6.3 6.2 6.3
Peak viscosity (RVU) 190.4 2071 195.4 217.5
Breakdown (RVU) 68.7 76.1 73.5 73.0
Final viscosity at 13 min (RVU) 229.5 235.8 226.0 260.5
Minolta color meter
L* 90.62 91.04 90.78 90.76
a* -1.32 -1.02 -1.06 -1.25
b* 9.40 7.95 8.34 8.67
PPO 0.454 0.579 0.405 0.756
Falling number (sec) 373 363 354 365
Damaged Starch
(Al%) 97.8 96.4 96.3 97.4
(AACC76-31) 7.8 6.6 6.5 7.4

%s.d. = standard deviation; skcs = Single Kernel Characterization System 4100.
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Northern Growout: 2021 (Small-Scale) Samples (continued)

Test entry number 21-2405 21-2406 21-2407
Sample identification NHH17450_NE NHH17612_NE SD12DHA01373_SD
Wheat Data
GIPSA classification 4 HRW 2 HRW 1 HRW
Test weight (Ib/bu) 60.6 61.8 61.1
Hectoliter weight (kg/hl) 79.7 81.3 80.4
1000 kernel weight (gm) 33.0 31.6 30.0
Wheat kernel size (Rotap)
Over 7 wire (%) 73.0 65.9 73.6
Over 9 wire (%) 26.8 33.7 25.9
Through 9 wire (%) 0.2 04 0.5
Single kernel (skcs)?
Hardness (avg /s.d) 73.6/17 1 66.3/17.1 74.4/21.3
Weight (mg) (avg/s.d) 33.0/10.6 31.6/10.1 30.0/10.0
Diameter (mm)(avg/s.d) 2.67/0.41 2.70/0.38 2.57/0.39
Moisture (%) (avg/s.d) 11.7/0.6 11.5/0.7 11.5/0.6
SKCS distribution 01-04-14-81-01 03-10-22-65-01 03-06-13-78-01
Classification Hard Hard Hard
Wheat protein (12% mb) 12.5 13.0 13.0
Wheat ash (12% mb) 1.37 1.42 1.43
Milling and Flour Quality Data
Flour yield (%, str. grade)
Miag Multomat Mill 77.5 76.6 76.7
Quadrumat Sr. Mill 68.9 68.5 69.0
Flour moisture (%) 14.4 14.1 13.9
Flour protein (14% mb) 11.5 11.8 12.0
Flour ash (14% mb) 0.49 0.47 0.50
Rapid Visco-Analyser
Peak time (min) 6.3 6.1 6.3
Peak viscosity (RVU) 212.9 208.0 203.5
Breakdown (RVU) 76.1 71.8 64.9
Final viscosity at 13 min (RVU) 246.7 254.2 254.2
Minolta color meter
L* 90.96 90.51 91.06
a* -1.29 -1.29 -1.26
b* 8.71 8.46 8.17
PPO 0.692 0.717 0.707
Falling number (sec) 385 373 383
Damaged Starch
(A1%) 96.0 97.4 97.0
(AACC76-31) 6.3 7.4 7.0

33.d. = standard deviation; skcs = Single Kernel Characterization System 4100.
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Northern Growout: 2021 (Small-Scale) Samples (continued)

Test entry number 21-2408 21-2409 21-2410
Sample identification SD15035-2_SD LCH18-7071_LG SY Monument_CK
Wheat Data
GIPSA classification 1 HRW 1 HRW 1 HRW
Test weight (Ib/bu) 61.8 60.3 60.8
Hectoliter weight (kg/hl) 81.3 79.3 80.0
1000 kernel weight (gm) 34.3 30.9 29.7
Wheat kernel size (Rotap)
Over 7 wire (%) 69.6 55.5 77.6
Over 9 wire (%) 29.8 43.4 221
Through 9 wire (%) 0.6 1.1 0.3
Single kernel (skcs)?
Hardness (avg /s.d) 82.1/16.4 75.0/17.1 64.7/19.3
Weight (mg) (avg/s.d) 34.3/10.7 30.9/9.9 29.7/11.4
Diameter (mm)(avg/s.d) 2.74/0.35 2.63/0.43 2.51/0.41
Moisture (%) (avg/s.d) 11.9/0.5 11.9/0.6 11.8/0.6
SKCS distribution 01-03-04-92-01 01-03-16-80-01 05-11-19-65-01
Classification Hard Hard Hard
Wheat protein (12% mb) 13.0 11.9
Wheat ash (12% mb) 1.40 1.33
Milling and Flour Quality Data
Flour yield (%, str. grade)
Miag Multomat Mill 77.2 76.9 77.3
Quadrumat Sr. Mill 68.7 67.3 69.6
Flour moisture (%) 13.7 13.5 13.7
Flour protein (14% mb) 12.1 11.0 10.9
Flour ash (14% mb) 0.49 0.57 0.54
Rapid Visco-Analyser
Peak time (min) 6.2 6.2 6.1
Peak viscosity (RVU) 183.3 213.9 207.3
Breakdown (RVU) 56.1 81.1 78.2
Final viscosity at 13 min (RVU) 236.3 240.3 246.7
Minolta color meter
L* 90.75 90.80 90.06
a* -1.90 -1.43 -1.06
b* 7.28 9.24 8.79
PPO 0.681 0.750 0.361
Falling number (sec) 398 396 386
Damaged Starch
(Al%) 97.8 97.8 98.0
(AACC76-31) 7.7 7.7 7.9

43.d. = standard deviation; skcs = Single Kernel Characterization System 4100.
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Northern Growout: Physical Dough Tests and Gluten Analysis

2021 (Small-Scale) Samples

Test Entry Number 21-2401 21-2402 21-2403 21-2404
Sample Identification Jagalene_CK 19NORD122 ND | 19NORD127 ND | 10BC329-17-5_AP
| MIXOGRAPH
Flour Abs (% as-is) 64.9 66.5 64.7 61.3
Flour Abs (14% mb) 64.7 66.2 64.4 61.1
Mix Time (min) 4.9 3.8 3.1 6.0
Mix tolerance (0-6) 5 2 1 3
| FARINOGRAPH
Flour Abs (% as-is) 63.1 62.6 62.8 61.0
Flour Abs (14% mb) 62.0 62.2 62.4 60.8
Peak time (min) 4.8 6.0 5.9 12.0
Mix stability (min) 11.5 11.9 8.2 20.4
Mix Tolerance Index (FU) 19 19 28 12
Breakdown time (min) 12.6 14.6 11.1 22.0
| ALVEOGRAPH
P(mm): Tenacity 126 99 99 112
L(mm): Extensibility 62 65 76 52
G(mm): Swelling index 17.5 17.9 19.4 16.0
W(10* J): strength (curve area) 310 233 243 238
P/L: curve configuration ratio 2.03 1.52 1.30 2.15
le(P200/P): elasticity index 60.0 52.9 49.7 57.7
| EXTENSIGRAPH
Resist (BU at 45/90/135 min) 457/635/637 275/370/433 248/340/338 368/637/806
Extensibility (mm at 45/90/135 min) 142/135/142 137/141/132 136/137/133 124/113/88
Energy (cm? at 45/90/135 min) 115/152/160 65/93/96 57/80/75 72/105/88
Resist max (BU at 45/90/135min) 642/932/957 353/506/568 307/437/411 441/762/861
Ratio (at 45/90/135 min) 3.2/4.7/4.5 2.0/2.6/3.3 1.8/2.5/2.5 3.0/5.6/9.2
\ PROTEIN ANALYSIS
HMW-GS Composition 1,2%, 17+18, 5+10 1,2%, 748, 5+10 1,2%, 7+8, 5+10 2%, 7+9, 5+10
TPP/TMP 0.83 0.72 0.66 0.59
\ SEDIMENTATION TEST
Volume (ml) 61.4 | 59.8 | 513 44.9

17




Northern Growout: Physical Dough Tests and Gluten Analysis
2021 (Small-Scale) Samples (continued)

Test Entry Number 21-2405 21-2406 21-2407
Sample Identification NHH17450_ NE | NHH17612_NE SD12DHA01373_SD
| MIXOGRAPH
Flour Abs (% as-is) 64.3 66.3 66.0
Flour Abs (14% mb) 64.7 66.5 66.0
Mix Time (min) 3.5 5.6 5.9
Mix tolerance (0-6) 3 5 5
| FARINOGRAPH
Flour Abs (% as-is) 61.2 61.7 61.8
Flour Abs (14% mb) 61.7 61.9 61.8
Peak time (min) 6.5 6.5 7.5
Mix stability (min) 9.3 15.5 14.1
Mix Tolerance Index (FU) 35 22 20
Breakdown time (min) 10.6 15.6 15.4
| ALVEOGRAPH
P(mm): Tenacity 102 135 116
L(mm): Extensibility 70 50 75
G(mm): Swelling index 18.6 15.7 19.2
W(10* J): strength (curve area) 245 286 334
P/L: curve configuration ratio 1.46 2.70 1.55
le(P200/P): elasticity index 51.1 60.0 61.8
| EXTENSIGRAPH
Resist (BU at 45/90/135 min) 311/405/447 517/651/748 504/682/755
Extensibility (mm at 45/90/135 min) 151/149/139 144/126/121 138/127/131
Energy (cm? at 45/90/135 min) 83/113/111 136/138/143 122/145/153
Resist max (BU at 45/90/135min) 415/594/644 764/905/980 710/946/945
Ratio (at 45/90/135 min) 2.1/2.7/3.2 3.6/5.2/6.2 3.6/5.4/5.8
| PROTEIN ANALYSIS |
HMW-GS Composition 1,2*, 7+8, 5+10 1,748, 5+10 2%, 7+8, 5+10
TPP/TMP 0.82 0.76 0.92
| SEDIMENTATION TEST |
Volume (ml) | 522 | e01 | 66.0
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Northern Growout: Physical Dough Tests and Gluten Analysis
2021 (Small-Scale) Samples (continued)

Test Entry Number 21-2408 21-2409 21-2410
Sample Identification SD15035-2_SD | LCH18-7071_LG | SY Monument_CK
| MIXOGRAPH
Flour Abs (% as-is) 67.8 65.8 66.0
Flour Abs (14% mb) 67.5 65.3 65.7
Mix Time (min) 5.4 5.9 7.1
Mix tolerance (0-6) 5 6 6
| FARINOGRAPH
Flour Abs (% as-is) 64.8 62.7 63.1
Flour Abs (14% mb) 64.4 62.2 62.7
Peak time (min) 7.1 8.5 10.8
Mix stability (min) 14.1 15.2 19.2
Mix Tolerance Index (FU) 18 25 21
Breakdown time (min) 14.7 14.3 20.3
| ALVEOGRAPH
P(mm): Tenacity 148 141 148
L(mm): Extensibility 48 46 30
G(mm): Swelling index 15.4 15.1 12.2
W(10* J): strength (curve area) 299 269 203
P/L: curve configuration ratio 3.08 3.07 4.03
le(P200/P): elasticity index 57.4 53.5 0.0
| EXTENSIGRAPH
Resist (BU at 45/90/135 min) 456/567/607 501/729/728 631/838/872
Extensibility (mm at 45/90/135 min) 148/130/140 136/125/120 146/124/125
Energy (cm? at 45/90/135 min) 121/128/146 124/151/137 174/168/173
Resist max (BU at 45/90/135min) 662/817/855 727/1023/960 963/1110/1144
Ratio (at 45/90/135 min) 3.1/4.4/4.3 3.7/5.9/6.1 4.3/6.8/7.0
| PROTEIN ANALYSIS |
HMW-GS Composition 1,7+8, 5+10 2%, 7+8, 5+10 2%, 7+9, 5+10
TPP/TMP 0.77 0.97 0.79
| SEDIMENTATION TEST |
Volume (ml) | e8| 567 | 59.8
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Physical Dough Tests — Farino and Mixo
2021 (Small Scale) Samples — Northern Growout

Farinograms Mixograms
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Water abs = 62.9%, Peak time = 4.8 min, Water abs = 64.7%
Mix stab =11.5 min, MTI =19 FU Mix time = 4.9 min

21-2401, Jagalene CK
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Water abs = 62.2%, Peak time = 6.0 min, W?tef abs = 66-2%
Mix stab = 11.9 min, MTI = 19 FU Mix time = 3.8 min

21-2402, 19NORD122 ND
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Physical Dough Tests — Farino and Mixo
2021 (Small Scale) Samples — Northern Growout (Continued)

Farinograms Mixograms
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Water abs = 62.4%, Peak time = 5.9 min, Water abs = 64.4%
Mix stab = 8.2 min, MTI =28 FU Mix time = 3.1 min

21-2403, 19NORD127_ND
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Water abs = 60.8%, Peak time = 12.0 min, Water abs = 61.1%
Mix stab = 20.4 min, MTI = 12 FU Mix time = 6.0 min

21-2404, 10BC329-17-5_AP
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Physical Dough Tests — Farino and Mixo
2021 (Small Scale) Samples — Northern Growout (Continued)

Farinograms Mixograms
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Water abs = 61.7%, Peak time = 6.5 min, Water abs = 64.7%
Mix stab = 9.3 min, MTI = 35 FU Mix time = 3.5 min

21-2405, NHH17450_NE
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Water abs = 61.9%, Peak time = 6.5 min, Water abs = 66.5%

Mix stab = 15.5 min, MTI =22 FU Mix time = 5.6min

21-2406, NHH17612_NE
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Physical Dough Tests — Farino and Mixo
2021 (Small Scale) Samples — Northern Growout (Continued)

Farinograms Mixograms
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Water abs = 61.8%, Peak time = 7.5 min, Water abs = 66.0%
Mix stab = 14.1 min, MTI = 20 FU Mix time = 5.9 min

21-2407, SD12DHA01373_SD
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Water abs = 64.4%, Peak time = 7.1 min, Water abs = 67.5%

Mix stab = 14.1 min, MTI = 18 FU Mix time = 5.4 min

21-2408, SD15035-2_SD
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Physical Dough Tests — Farino and Mixo
2021 (Small Scale) Samples — Northern Growout (Continued)

Farinograms
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Water abs = 62.2%, Peak time = 8.5 min,

Mix stab = 15.2 min, MTI = 25 FU

21-2410

21-2409,

MW
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Mixograms
212408
HEEFNEN
Water abs = 65.3%
Mix time = 5.9 min
LCH18-7071_LG

[

Water abs = 62.7%, Peak time = 10.8 min,

Mix stab = 19.2 min, MTI =21 FU
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Water abs = 65.7%
Mix time = 7.1 min

21-2410, SY Monument CK
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Physical Dough Tests - Alveograms
2021 (Small Scale) Samples — Northern Growout

21-2401, Jagalene_CK
P(mm H,0) =126, L(mm) = 62, W(10E* J) = 310

21-2402, 19NORD122 ND 21-2403, 19NORD127 _ND
P(mm H,0) =99, L(mm) = 65, W(10E* J) = 233 P(mm H>0) =99, L(mm) = 76, W(10E* J) = 243
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Physical Dough Tests - Alveograms
2021 (Small Scale) Samples — Northern Growout

21-2404, 10BC329-17-5_AP 21-2405, NHH17450_NE
P(mm H,0) = 112, L(mm) = 52, W(10E* J) = 238 P(mm H,0) = 102, L(mm) = 70, W(10E** J) = 245

21-2406, NHH17612_NE 21-2407, SD12DHA01373_SD
P(mm H;0) = 135, L(mm) = 50, W(10E# J)= 286 P(mm H,0) = 116, L(mm) = 75, W(10E* J) = 334
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Physical Dough Tests - Alveograms
2021 (Small Scale) Samples — Northern Growout
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21-2408, SD15035-2 SD 212409, LCH18-7071_LG
P(mm H,0) = 148, L(mm) = 48, W(_10E4 J) =299 P(mm H,0) = 141, L(mm) = 46, W(1OE4 J) =269

[ Falf scale

21-2410, SY Monument CK
P(mm H,0) = 148, L(mm) = 30, W(10E* J) = 203
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Physical Dough Tests - Extensigrams
2021 (Small Scale) Samples — Northern Growout
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21-2401, Jagalene_CK
R (BU) =635, E (mm) = 135, W (cm?) = 152
Rmax (BU) =932, Ratio = 4.7 at 90 min

21-2402
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21-2403 Strsopar
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21-2402, 1I9NORD122_ND

21-2403, 19NORD127 ND
R (BU) =370, E (mm) = 141, W (cm?) = 93 R (BU) = 340, E (mm) = 137, W (cm?) = 80
Rmax (BU) = 506, Ratio = 2.6 at 90 min Rmax (BU) =437, Ratio = 2.5 at 90 min

Notes: R (BU) = Resistance; E (mm) = Extensibility; W (cm?) = Energy; Rmax (BU) = Maximum
resistance. Green = 45 min, Red = 90 min, and Blue = 135 min.
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Physical Dough Tests - Extensigrams
2021 (Small Scale) Samples — Northern Growout
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21-2404, 10BC329-17-5 AP
R (BU) =637, E (mm) = 113, W (cm?) = 105
Rmax (BU) = 762, Ratio = 5.6 at 90 min

21-2405, NHH17450 NE
R (BU) =405, E (mm) = 149, W (cm?) = 113
Rmax (BU) = 594, Ratio = 2.7 at 90 min
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21-2406, NHH17612_NE

21-2407, SD12DHA01373_SD
R (BU) = 651, E (mm) = 126, W (cm®) = 138 R (BU) =682, E (mm) = 127, W (cm?) = 145
Rmax (BU) = 905, Ratio = 5.2 at 90 min Rmax (BU) = 946, Ratio = 5.4 at 90 min

Notes: R (BU) = Resistance; E (mm) = Extensibility; W (cm?) = Energy; Rmax (BU) = Maximum
resistance. Green = 45 min, Red = 90 min, and Blue = 135 min.
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Physical Dough Tests - Extensigrams
2021 (Small Scale) Samples — Northern Growout

21-408

21-2408, SD15035-2_SD
R (BU) =567, E (mm) = 130, W (cm?) = 129
Rmax (BU) =817, Ratio = 4.4 at 90 min
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21-2409, LCH18-7071_LG
R (BU) =729, E (mm) = 125, W (cm?) = 151
Rmax (BU) = 1023, Ratio = 5.9 at 90 min

212410
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21-2410, SY Monument CK
R (BU) = 838, E (mm) = 124, W (cm?) = 168
Rmax (BU) = 1110, Ratio = 6.8 at 90 min
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Northern Growout: C-Cell Bread Images and Analysis
2021 (Small-Scale) Samples

2401 — Jagalene CK

Entry Slice Area Slice Number | Wall Thick Cell Diameter Non- Avg. Cell Cell Angle to
# (mm?) Brightness Cells (mm) (mm) uniformity Elongation Vertical ()
2401 6448 113 3885 0.423 1.960 5.695 1.805 -6.10

2402 — I9NORD122 ND 2403 — I9NORD127 ND

Entry Slice Area Slice Number | Wall Thick Cell Diameter Non- Avg. Cell Cell Angle to
# (mm?) Brightness Cells (mm) (mm) uniformity Elongation Vertical (°)

2402 6963 113 3927 0.428 2.163 11.20 1.788 -5.55

2403 6551 114 4037 0.420 1.990 3.693 1.765 -3.70
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Northern Growout: C-Cell Bread Images and Analysis
2021 (Small-Scale) Samples

2404 — 10BC329-17-5 AP 2405 - NHH17450 NE

Entry Slice Area Slice Number | Wall Thick Cell Diameter Non- Avg. Cell Cell Angle to
4 (mm?) Brightness Cells (mm) (mm) uniformity | Elongation Vertical (°)

2404 6473 114 4000 0.420 2.020 2.688 1.790 -7.40

2405 6779 116 4.62 0.428 2.008 3.153 1.788 -7.90

2406 —-NHH17612 NE 2407 — SD12DHAO01373 SD

Entry Slice Area Slice Number | Wall Thick Cell Diameter Non- Avg. Cell Cell Angle to
# (mm?) Brightness Cells (mm) (mm) uniformity Elongation Vertical ()

2406 6658 111 4107 0.418 1.878 1.925 1.800 -6.23

2407 7055 112 4182 0.423 2.025 14.47 1.753 -10.0
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Northern Growout: C-Cell Bread Images and Analysis

2021 (Small-Scale) Samples

2408 — SD15035-2 SD

2409 — LCH18-7071 LG

Entry Slice Area Slice Number | Wall Thick Cell Diameter Non- Avg. Cell Cell Angle to
# (mm?) Brightness Cells (mm) (mm) uniformity Elongation Vertical (°)

2408 6678 114 4258 0.408 1.855 0.783 1.798 -4.80

2409 6459 111 3887 0.420 1.928 2.420 1.808 -3.95

2410 — SY Monument CK

Entry Slice Area Slice Number | Wall Thick Cell Diameter Non- Avg. Cell Cell Angle to
4 (mm?) Brightness Cells (mm) (mm) uniformity | Elongation Vertical (°)

2410 6038 106 3754 0.420 1.880 6.935 1.833 -5.38
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SPONGE CHARACTERISTICS
(Uniform Growout) Northern

No samples different at 5% level of significance.
| |

Cooperators =5

ChiSqCalc = 5.3

ChiSqTab = 16.9

P Value = 0.808
mean=4.40
mean=4.50
mean=4.60
mean=4.60
mean=5.00
mean=5.00
mean=5.20
mean=5.20

mean=5.40

mean=5.40

21-2405 a NHH17450_NE
21-2402 19NORD122_ND
21-2403 19NORD127_ND
21-2404 10BC329.17.5_AP
21-2407 - SD12DHA01373_SD
21-2401 - Jagalene CK
21-2408 a SD15035.2_SD
21-2406 a NHH17612_NE
21-2410 a SY Monument_CK
21-2409 LCH18.7071_LG
i . i _
0 1 2 3 4
VERY POOR
Cooperator Means
BAKE ABSORPTION

(Uniform Growout) Northern

Samples with the same letter not different at 5% level of significance.
| |

6
EXCELLENT

Cooperators = 14

ChiSqCalc = 25.5

ChiSqTab = 16.9

P Value = 0.002
mean=3.69
mean=3.97
mean=4.26
mean=4.41
mean=4.51
mean=4.54
mean=4.78
mean=4.79

mean=4.79

mean=5.29

21-2404 b 10BC329.17.5_AP
21-2405 b NHH17450_NE
21-2403 ab 19NORD127_ND
21-2409 ab LCH18.7071_LG
21-2401 el Jagalene CK
21-2407 - ab SD12DHA01373_SD
21-2406 ab NHH17612_NE
21-2410 SY Monument_CK
21-2402 19NORD122_ND
21-2408 SD15035.2_SD
i i
0 1 2 3 4
VERY POOR

Cooperator Means
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IDCODE
21-2401

21-2402
21-2403
21-2404
21-2405
21-2406
21-2407
21-2408
21-2409

21-2410

BAKE ABSORPTION, ACTUAL (14% MB)

ID
Jagalene_CK
19NORD122_ND
19NORD127_ND
10BC329-17-5_AP
NHH17450_NE
NHH17612_NE
SD12DHA01373_SD
SD15035-2_SD
LCH18-7071_LG
SY Monument_CK

(Uniform Growout) Northern
Cooperators A — N

65
65

64

64
65

B
57
58
58
57
57
57
58
58
57

57

C
65.2
63.9
62.9
63.0
62.6
65.6
65.1
64.9
63.7

65.9

D
64.1
64.6
64.1
63.1
62.6
62.9
62.6
64.1
62.2
62.5

E
64.5
65.4
64.4
63.5
64.1
66.9
65.7
67.4
66.2

66.4
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F
64.7
66.3
64.6
63.0
65.4
68.7
65.2
69.0
65.4

68.0

G
62.8
61.7
59.7
60.8
60.4
62.2
62.0
62.7
61.5

61.7

H
64.7
66.7
64.7
61.2
64.2
66.3
66.0
67.7
65.8

66.2

63.6
63.0
63.1
61.3
62.5
62.5
62.3
65.1
62.9

64.3

J
62
62
62
60
61
61
61
64
62
62

K
62.9
62.2
62.4
60.8
61.7
61.9
61.8
64.4
62.2
62.7

L
64.7
66.2
64.4
61.1
64.7
66.5
66.0
67.5
65.3

65.7

M
64.9
64.2
64.4
62.8
63.7
63.9
63.8
66.4
64.2

64.7

N
67.6
67.1
66.3
66.5
65.2
66.8
67.1
74.3
68.3

68.6



IDCODE
21-2401

21-2402
21-2403
21-2404
21-2405
21-2406
21-2407
21-2408
21-2409

21-2410

BAKE MIX TIME, ACTUAL

(Uniform Growout) Northern
Cooperators A — N

ID
Jagalene_CK
19NORD122_ND
19NORD127_ND
10BC329-17-5_AP
NHH17450_NE
NHH17612_NE
SD12DHA01373_SD
SD15035-2_SD
LCH18-7071_LG
SY Monument_CK

5.7
3.6
4.3
6.8
4.3
6.0
5.9
5.7
6.6
8.8

E N T

12
10

10
11

4.8
3.5
3.3
4.8
3.8
5.5
5.3
5.0
6.0

7.3

7.9
5.0
4.6
8.5
5.1
8.6
7.8
6.9
9.2

10.3

36

6.0
4.0
4.0
6.3
4.0
8.0
7.5
7.0
8.5

11.5

5.1
3.3
4.4
5.0
4.5
5.9
6.2
5.5
6.6
8.8

o

R R S R

5.4
3.8
3.2
4.3
3.8
5.9
5.7
5.1
6.2
8.2

7.3
4.0
4.0
6.5
4.3
6.8
7.0
5.8
8.3

9.5

15
11

18
14
15
20
20
17

25

12
14

12
14
16
16
11
16
18

4.9
3.8
3.1
6.0
3.5
5.6
5.9
5.4
6.4

7.6

14
11
10
11
10
20
20
20
20
20

4.3
3.8
3.5
4.5
4.0
6.0
5.0
5.0
6.5

7.0



BAKE MIX TIME
(Uniform Growout) Northern

Samples with the same letter not different at 5% level of significance.
| U |

Cooperators = 14
ChiSqCalc =41.9
ChiSqTab = 16.9
P Value = <0.001

21-2403 d 19NORD127_ND

21-2402 cd 19NORD122_ND

21-2405 bed NHH17450_NE
21-2404 10BC329.17.5_AP
21-2401 Jagalene_CK
21-2408 SD15035.2_SD
21-2406 NHH17612_NE
21-2407 SD12DHA01373_SD
21-2409 LCH18.7071_LG
21-2410 SY Monument_CK

mean=2.90
mean=2.93
mean=3.44
mean=4.07
mean=4.21
mean=4.64
mean=4.79
mean=4.86
mean=4.86

mean=5.25

1 . f : f

0 1 2 3 4 5
VERY POOR
Cooperator Means

MIXING TOLERANCE
(Uniform Growout) Northern

6
EXCELLENT

Cooperators = 14
ChiSqCalc = 46.5
ChiSqTab = 16.9
P Value = <0.001

Samples with the same letter not different at 5% level of significance.
| | | 1

21-2403 c 19NORD127_ND I
21-2402 bc 19NORD122_ND

21-2405 abc NHH17450_NE

21-2404 abc 10BC329.17.5_AP

21-2401 abc Jagalene CK

mean=2.51
mean=3.03
mean=3.24
mean=3.64
mean=3.94
mean=4.41
mean=4.51
mean=4.54
mean=4.64

mean=4.81

[ 5 T e

21-2409 - ab LCH18.7071_LG
21-2408 ab SD15035.2_SD
21-2406 NHH17612_NE
21-2407 SD12DHA01373_SD
21-2410 SY Monument_CK
| i i i
0 1 2 3 4
VERY POOR

Cooperator Means
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DOUGH CHAR. 'OUT OF MIXER' I

(Uniform Growout) Northern e
P Value = <0.001

Samples with the same letter not different at 5% level of significance.
| |

: . , .
21-2403 b 19NORD127_ND E mean=3.32
21-2404 ab 10BC329.17.5_AP j \ mean=3.75
212402 R mean=3.82
21-2401 ab Jagalene_CK E mean=4.14
21-2410 ab SY Monument_CK E mean=4.21
21-2405 ab NHH17450_NE E mean=4.32
21-2409 ab LCH18.7071_LG | l mean=4.57
21-2408 a SD15035.2_SD E mean=4.68
21-2406 a NHH17612_NE E mean=4.70
21-2407 SD12DHA01373_SD E mean=4.79

| i i i i

0 1 2 3 4 5 6

VERY POOR EXCELLENT

Cooperator Means

DOUGH CHAR. 'OUT OF MIXER', DESCRIBED
(Uniform Growout) Northern

IDCODE ID Sticky Wet Tough Good Excellent
21-2401 Jagalene_CK 2 2 0 10 0
21-2402 19NORD122_ND 4 2 2 5 1
21-2403 19NORD127_ND 5 3 1 5 0
21-2404 10BC329-17-5_AP 3 3 2 5 1
21-2405 NHH17450_NE 1 1 1 10 1
21-2406 NHH17612_NE 1 0 2 7 4
21-2407 SD12DHA01373_SD 0 0 2 8 4
21-2408 SD15035-2_SD 0 1 2 10 1
21-2409 LCH18-7071_LG 1 0 3 8 2
21-2410 SY Monument_CK 3 1 3 6 1
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DOUGH CHAR. 'AT MAKE UP’
(Uniform Growout) Northern

Cooperators = 14
ChiSqCalc =17.2
ChiSqTab = 14.7

P Value = 0.046

Samples with the same letter not different at 10% level of significance.
| | |

21-2403 b 19NORD127_ND
21-2402 - 19NORD122_ND
21-2404

21-2405
21-2410
21-2409
21-2408
21-2406
21-2401
21-2407

]
1
1
|
1
1

ab 10BC329.17.5_AP

ab NHH17450_NE
ab SY Monument_CK
ab LCH18.7071_LG
ab SD15035.2_SD |
NHH17612_NE
Jagalene_CK

SD12DHA01373_SD

| Il Il

mean=3.37
mean=3.76
mean=4.04
mean=4.13
mean=4.14
mean=4.24
mean=4.32
mean=4.36
mean=4.46

mean=4.57

| | f |
0 1 2 3 4

VERY POOR
Cooperator Means

(4 1 T T e EE R,

6
EXCELLENT

DOUGH CHAR. 'AT MAKE UP', DESCRIBED
(Uniform Growout) Northern

IDCODE ID Sticky Wet Tough
21-2401 Jagalene_CK 1 0 0
21-2402 19NORD122_ND 3 3 2
21-2403 19NORD127_ND 5 3 1
21-2404 10BC329-17-5_AP 2 2 1
21-2405 NHH17450_NE 2 1 1
21-2406 NHH17612_NE 0 1 2
21-2407 SD12DHA01373_SD 0 0 1
21-2408 SD15035-2_SD 4 0 2
21-2409 LCH18-7071_LG 1 1 2
21-2410 SY Monument_CK 1 2 3
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Good

11

11

12

Excellent

2

0



CRUMB GRAIN
Cooperators = 14

(Uniform Growout) Northern e
P Value = 0.284

No samples different at 5% level of significance.
| | | |

; .
21-2404 10BC329.17.5_AP E mean=3.09
21-2403 19NORD127_ND j \ mean=3.22
21-2402 19NORD122_ND mean=3.38
21-2410 SY Monument_CK j E mean=3.49
21-2405 - NHH17450_NE : E mean=3.63
21-2406 - NHH17612_NE mean=3.86
21-2409 LCH18.7071_LG | l mean=3.89
21-2408 SD15035.2_SD mean=3.91
21-2407 E mean=4.02
21-2401 E mean=4.07
| | f | i
0 1 2 3 4 5 6
VERY POOR EXCELLENT
Cooperator Means
CRUMB GRAIN, DESCRIBED
(Uniform Growout) Northern

IDCODE ID Open Fine Dense

21-2401 Jagalene_CK 6 7 1

21-2402 19NORD122_ND 10 3 1

21-2403 19NORD127_ND 7 3 4

21-2404 10BC329-17-5_AP 7 4 3

21-2405 NHH17450_NE 9 5 0

21-2406 NHH17612_NE 6 6 2

21-2407 SD12DHA01373_SD 7 5 2

21-2408 SD15035-2_SD 7 7 0

21-2409 LCH18-7071_LG 5 6 3

21-2410 SY Monument_CK 5 6 3
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IDCODE
21-2401

21-2402
21-2403
21-2404
21-2405
21-2406
21-2407
21-2408
21-2409

21-2410

CELL SHAPE, DESCRIBED
(Uniform Growout) Northern

ID
Jagalene_CK
19NORD122_ND
19NORD127_ND
10BC329-17-5_AP
NHH17450_NE
NHH17612_NE
SD12DHA01373_SD
SD15035-2_SD
LCH18-7071_LG

SY Monument_CK
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Round
5

4

Irregular
3
6

5

Elongated
6
4

3



CRUMB TEXTURE
(Uniform Growout) Northern

Cooperators = 14
ChiSqCalc =11.5
ChiSqTab = 16.9
P Value = 0.245

No samples different at 5% level of significance.
| | | |

21-2403

19NORD127_ND

21-2402
21-2404
21-2410
21-2405
21-2406
21-2409
21-2407
21-2401
21-2408

19NORD122_ND
10BC329.17.5_AP
SY Monument_CK
NHH17450_NE
NHH17612_NE

LCH18.7071_LG

SD12DHA01373_SD
Jagalene_CK
SD15035.2_SD

mean=3.15
mean=3.25
mean=3.50
mean=3.61
mean=3.74
mean=3.81
mean=3.83
mean=3.89
mean=3.96

mean=4.24

VERY POOR

IDCODE
21-2401

21-2402
21-2403
21-2404
21-2405
21-2406
21-2407
21-2408
21-2409

21-2410

Cooperator Means

(4 1 T T e EE R,

CRUMB TEXTURE, DESCRIBED

(Uniform Growout) Northern

ID

Jagalene_CK

19NORD122_ND

19NORD127_ND

10BC329-17-5_AP

NHH17450_NE

NHH17612_NE

SD12DHA01373_SD

SD15035-2_SD

LCH18-7071_LG

SY Monument_CK

42

Harsh Smooth
2 10
7 6
8 5
4 10
4 8
2 11
3 9
2 7
4 7
4 9

6
EXCELLENT

Silky



CRUMB COLOR

Cooperators = 14

(Uniform Growout) Northern e s
P Value = 0.734
|No samples difrerent at 5% Ievlel of significanlce. '
21-2402 19NORD122_ND E mean=3.32
21-2405 a NHH17450_NE \ mean=3.36
21-2409 a LCH18.7071_LG E mean=3.39
21-2404 10BC329.17.5_AP E mean=3.43
21-2403 19NORD127_ND E mean=3.46
21-2406 NHH17612_NE E mean=3.61
21-2401 Jagalene_CK : mean=3.61
21-2410 SY Monument_CK E mean=3.64
21-2407 SD12DHA01373_SD E mean=3.86
21-2408 SD15035.2_SD | mean=4.21
i
0 1 2 3 5 6
VERY POOR EXCELLENT
Cooperator Means
CRUMB COLOR, DESCRIBED
(Uniform Growout) Northern

IDCODE ID Gray Dark_Yellow Yellow Dull Creamy White Bright_White

21-2401 Jagalene_CK 0 1 2 5 2 3 1

21-2402 19NORD122_ND 1 1 2 2 7 1 0

21-2403 19NORD127_ND 0 0 2 6 6 0 0

21-2404 10BC329-17-5_AP 1 1 1 6 4 1 0

21-2405 NHH17450_NE 0 0 3 5 6 0 0

21-2406 NHH17612_NE 3 0 1 3 4 3 0

21-2407  SD12DHA01373_SD 1 0 2 2 6 2 1

21-2408 SD15035-2_SD 0 0 1 3 5 3 2

21-2409 LCH18-7071_LG 0 1 3 4 3 2 1

21-2410 SY Monument_CK 1 0 1 7 0 4 1
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IDCODE
21-2401

21-2402
21-2403
21-2404
21-2405
21-2406
21-2407
21-2408
21-2409
21-2410

ID
Jagalene_CK
19NORD122_ND
19NORD127_ND
10BC329-17-5_AP
NHH17450_NE
NHH17612_NE
SD12DHA01373_SD
SD15035-2_SD
LCH18-7071_LG
SY Monument_CK

A
145.0
147.5
145.8
1451
146.2
144.4
146.0
146.6
145.6
144.7

LOAF WEIGHT, ACTUAL
(Uniform Growout) Northern
Cooperators A — N

B
412
411
411
413
412
413
413
411
410
411

C
142.8
144 .4
144.3
139.1
139.6
142.0
141.3
141.0
141.2
142.7

D
139.1
142.0
141.8
144.6
140.1
140.5
143.0
142.5
139.7
143.7

E
152.4
151.4
149.8
150.1
151.4
152.2
150.9
150.8
148.7
150.8
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F
246.8
231.6
241.5
244.4
226.6
234.3
248.5
227.3
237.2
2442

G
476.9
481.2
477.4
473.5
478.6
479.4
482.3
477.0
472.5
481.1

H
137.8
138.8
139.2
140.2
139.5
137.6
138.6
137.6
137.6
138.2

143.6
143.0
142.9
141.6
143.5
144.4
143.1
144.5
143.3
144.2

J
471.5
467.0
471.0
471.5
469.0
468.0
473.5
469.0
469.0
469.5

K
460.5
455.5
464.5
458.5
458.5
462.5
462.5
464.0
459.0
458.5

L
146.0
147.3
145.5
143.2
145.5
145.4
146.3
148.0
144.6
144.8

M
419.3
413.6
412.3
4211
418.3
412.7
424.3
425.9
418.0
4271

N
144.0
141.9
144.0
142.2
143.9
141.8
144.5
148.8
143.7
144.3



LOAF VOLUME, ACTUAL
(Uniform Growout) Northern
Cooperators A — N

IDCODE ID A B C D E F G H I J K L M N

21-2401 Jagalene_CK 855 2825 1040 868 930 821 2650 864 678 3000 2169 803 2750 770
21-2402 19NORD122_ND 785 2550 880 995 955 837 2388 804 773 2700 1895 853 2300 725
21-2408 19NORD127_ND 700 2650 780 920 925 803 2375 752 761 2675 1901 770 2275 645

21-2404 10BC329-17-5_AP 810 2700 985 910 900 776 2650 828 700 2688 1855 758 2425 735
21-2405 NHH17450_NE 810 2700 945 938 930 829 2538 814 730 2800 1947 813 2400 725
21-2406 NHH17612_NE 885 2750 1075 903 930 846 2588 872 706 3000 2141 778 2500 815
21-2407 SD12DHA01373_SD 825 2800 1025 880 1000 886 2488 874 743 2875 2209 858 2475 800
21-2408 SD15035-2_SD 895 2775 1050 935 935 875 2575 893 735 2825 2263 830 2575 800
21-2409 LCH18-7071_LG 755 2825 980 878 905 801 2600 846 654 2813 2165 768 2575 760
21-2410 SY Monument_CK 860 2650 1050 875 845 761 2600 852 611 2663 2109 743 2475 715
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LOAF VOLUME
(Uniform Growout) Northern

Cooperators = 14
ChiSqCalc = 24.8
ChiSqTab = 14.7

P Value = 0.003

‘Samples with t?e same letter pot different at 1|0% level of sig‘nificance. :
21-2403 b 19NORD127_ND l E mean=2.69
21-2410 SY Monument_CK : mean=3.13
21-2402 ab 19NORD122_ND E mean=3.14
21-2404 ab 10BC329.17.5_AP E mean=3.22
21-2405 ab NHH17450_NE E mean=3.60
21-2409 ab LCH18.7071_LG E mean=3.66
21-2406 ab NHH17612_NE | : mean=4.25
21-2407 SD12DHA01373_SD E mean=4.27
21-2401 Jagalene_CK E mean=4.30
21-2408 SD15035.2_SD | mean=4.35

| i i i i i 1

0 1 2 3 4 5 6

VERY POOR EXCELLENT
Cooperator Means
OVERALL BAKING QUALITY Coonerators = 14
(Uniform Growout) Northern ey
P Value = <0.001

‘Samples with t?e same letter not different at ‘?% level of signzificance. :
21-2403 ¢ 19NORD127_ND E mean=3.01
21-2404 bc 10BC329.17.5_AP \ mean=3.50
21-2402 abc 19NORD122_ND E mean=3.61
21-2405 abc NHH17450_NE E mean=3.82
21-2410 abc SY Monument_CK E mean=3.95
21-2409 - abc LCH18.7071_LG E mean=4.12
21-2401 ab Jagalene_CK : mean=4.34
21-2406 ab NHH17612_NE E mean=4.44
21-2407 ab SD12DHA01373_SD E mean=4.48
21-2408 B SD15035.2_SD | mean=4.80

| i i i i 1

0 1 2 3 4 5 6

VERY POOR EXCELLENT

Cooperator Means
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COOPERATOR’S COMMENTS
(Small Scale) Northern

21-2401 Jagalene

No comment.

Good out of mixer and make up. Nice interior and good volume.

Excellent loaf externals. Slightly rough break.

High water abs. long MT, slight sticky & strong dough, medium volum, yellow crumb, fine
elongate cells, good resilient &smooth texture.

Good absorption, avg grain, good volume.

No comment.

Good absorption, avg grain, dark yellow crumb, excellent volume.

No comment.

Crumb felt dense and spongy.

Excellent volume, good absorption, average mix time and stability.

Wild break and shred, open cell structure.

No comment.

Great volume. Good protein, dough tolerance, and crumb characteristics. Good final product.
Recommend.

No comment.

212402 19NORD122_ND

No comment.

Short mix and lower volume. Soft out of mixer.

No comment.

High water abs., medium MT, slight sticky & strong dough, very high volume, dark yellow
crumb, open round cells, good resilient & slightly harsh texture.

Good absorption, sticky dough at make-up, good grain, good volume.

No comment.

Avg absorption, open grain, low volume.

No comment.

No comment.

Poor volume, good absorption, slightly low mix time and stability.

Good overall with only minor flaws.

No comment.

Higher than avg. protein. Very low volume and mixograph tolerance. Undesirable notes and final
product characteristics for bread bake. Do not recommend.

No comment.
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COOP. 21-2403 19NORDI127 _ND

A. No comment.

B. Short mix and lower volume, soft out of mixer.

C. No comment.

D. High water abs, medium MT, slight sticky & strong dough, high volume, yellow crumb, open
round cells, good resilient & slightly harsh texture.

E. Good absorption, low mixing tolerance, sticky dough at make-up, good grain, good volume.

F. No comment.

G. Low absorption, open grain, low volume.

H. No comment.

I. No comment.

J. Poor volume, good absorption, low mix time and stability.

K. Somewhat dry, dough very sticky and difficult to work with. Short mix time comparatively.

L. No comment.

M. Higher than avg. protein. Very low volume and mixograph tolerance. Undesirable notes and final
product characteristics for bread bake. Do not recommend.

N. No comment.

(0(010) 21-2404 10BC329-17-5 AP

A. No comment

B. Short mix and lower volume. Soft out of mixer.

C. Slight cap.

D. High water abs, long MT, slight sticky & strong dough, high volume, creamy crumb, fine
elongate cells, good resilient & smooth texture.

E. Avg absorption and grain, good volume.

F. No comment.

G. Avg absorption, open grain, dark yellow crumb, excellent volume.

H. No comment.

1. Bright creamy crumb color, crumb felt dense and spongy.

J. Poor volume, average absorption, good mix time and stability.

K. Holes, slightly bulged break and shred, good texture.

L. No comment.

M. Higher than avg. protein. Volume could use improvement and mixograph tolerance is low.
Undesirable notes and final product characteristics for bread bake. Do not recommend.

N. No comment.
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212405  NHH17450 NE

No comment.

Short mix and lower volume. Soft out of mixer.

Excellent loaf externals, slightly rough break.

Fine water abs, medium MT, slight sticky & strong dough, high volume, yellow crumb, fine
elongate cells, good resilient & very smooth texture.

Good absorption, grain and volume.

No comment.

Avg absorption, open grain, good dough out of mixer, avg volume.

No comment.

No comment.

Average volume, good absorption, average mix time, slightly low stability.

Good overall with only minor flaws.

No comment.

Higher than avg protein. Volume could use improvement and mixograph tolerance is low.
Undesirable notes and final product characteristics for bread bake. Do not recommend.
Weak at makeup, but average loaf volume.

Sow
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212406  NHH17612_NE

No comment.

Excellent mix time and nice interior. Avg loaf volume. Equal to 2401.

Cap.

High water abs, long MT, slight sticky & strong dough, medium volume, dull crumb, find
elongated cells, good resilient & smooth texture.

High absorption, long mix time, good dough character, good grain and volume.

No comment.

Good absorption, avg grain, excellent dough out of mixer, avg volume.

No comment.

Crumb felt dense and spongy.

Excellent volume, good absorption, average mix time and stability.

Sponge slightly weak and sticky, but caused no problem with the loaf.

No comment.

High tolerance dough and higher than avg protein. Good notes all around. Fair volume, but room
for improvement. Fair final product. Recommend.

No comment.
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21-2407 SD12DHA01373_SD

No comment.

Good mix time. Nice interior, good volume, slightly creamy crumb.

Excellent loaf externals.

Medium water abs, long MT, slight sticky & strong dough, high volume, creamy crumb, find
elongate cells, good resilient & smooth texture.

High absorption, nice grain, excellent volume.

No comment.

Good absorption, avg grain, excellent dough out of mixer, good mixing tolerance, low volume.
No comment.

No comment.

Good volume, good absorption, good mix time, average stability.

Wild break and shred, only other minor flaws.

No comment.

Higher than avg. protein, high tolerance dough, good dough notes. Harsh and open crumb. Final
product has room for improvement. Recommend.

Good crumb texture, color and loaf volume.

212408  SD15035-2_SD

No comment.

Good mix time. Nice interior. Good volume. Slightly creamy crumb.
Excellent loaf externals.

High water abs. long MT, slight sticky & strong dough, high volume, yellow crumb, fine elongate
cells. Good resilient & very smooth texture.

High absorption, excellent gran, good volume.

No comment.

Good absorption, avg grain and volume.

No comment.

Nice dough characteristics, crumb felt dense and spongy.

Average volume, excellent absorption, very good mix time, average stability.
Excellent texture and color, elongated cells, slightly bulged break and shred.
No comment.

. Higher than avg. protein. High tolerance dough. Overall, good final product. Recommend.

Good crumb texture and color.
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21-2409 LCH18-7071_LG

No comment.
Good mix time. Nice interior. good volume. Slightly creamy crumb.
Slight cap, rough break.
Medium water abs, long MT, slight sticky & strong dough, high volume, yellow crumb, fine
elongate cells, good resilient & smooth texture.
High absorption, long mix time, avg grain, dark yellow crumb, good volume.
No comment.
Avg absorption and grain, good volume.
No comment.
Poor crumb color.
Average volume, good absorption, good mix time, average stability.
Excellent texture and color, elongated cells.
No comment.
. Fair protein, high tolerance dough, overall good final product. Recommend.
No comment.
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COOP. 21-2410 SY Monument

No comment.
Good mix but lower loaf volume. Nice interior.
Slight cap
Medium water abs, Long MT, slight sticky & strong dough, medium volume, dull crumb, fine
elongate cells, good resilient & smooth texture.
High absorption, very long mix time, tough dough at make-up, avg grain, low volume.
No comment.
Avg absorption and grain, good mixing tolerance, good volume.
No comment.
No comment.
Poor volume, good absorption, excellent mix time, very good stability.
Excellent color and texture, a few large, elongated holes.
No comment.
. Fair protein. High tolerance dough. High stability and mix time could be contributing to the lack
of volume. Fair final product. Recommend.
Long mixer decent, decent loaf volume.
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Notes: B, G, J, K and M conducted sponge and dough bake tests
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MICRO-QUALITY ANALYSIS

Sample No Comp.ID. Micro ID Locations Cultivars Breeding Programs
1 B1 " 01 ND Jagalene Check
2 B2 7 02 ND 19NORD122 NDSU
3 B3 " 03 ND 19NORD127 NDSU
4 B4 7 04 ND 10BC329-17-5  AgriPro(Syngenta)
5 B5 7 05 ND NHH17450 UNL
6 B6 " 06 ND NHH17612 UNL
7 B7 7 o7 ND SD12DHA01373 SDSU
8 B8 * 08 ND SD15035-2 SDSU
9 B9 " 09 ND LCH18-7071 Limagrain
10 B10 7 10 ND SY Monument Check
11 B1 7 01 SD Jagalene Check
12 B2 " 02 SD 19NORD122 NDSU
13 B3 " 03 SD 19NORD127 NDSU
14 B4 " 04 SD 10BC329-17-5 AgriPro(Syngenta)
15 B5 7 05 SD NHH17450 UNL
16 B6 " 06 SD NHH17612 UNL
17 B7 F o7 SD SD12DHA01373 SDSU
18 B8 7 08 SD SD15035-2 SDSU
19 B9 " 09 SD LCH18-7071 Limagrain
20 B10 7 10 SD SY Monument Check
21 B1 7 01 NE Jagalene Check
22 B2 " 02 NE 19NORD122 NDSU
23 B3 " 03 NE 19NORD127 NDSU
24 B4 ¥ 04 NE 10BC329-17-5 AgriPro(Syngenta)
25 B5 7 05 NE NHH17450 UNL
26 B6 " 06 NE NHH17612 UNL
27 B7 F o7 NE SD12DHA01373 SDSU
28 B8 7 08 NE SD15035-2 SDSU
29 B9 T 09 NE LCH18-7071 Limagrain
30 B10 " 10 NE SY Monument Check
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1. LOCATIONS AND ENTRIES

A. There are 3 locations:
Nebraska = NE;
North Dakota = ND;

South Dakota = SD.

B. There are 10 entries grown in each of locations:
Jagalene (Check) =01
19NORD122 (NDSU) =02
19NORD127 (NDSU) = 03
10BC329-17-5 (AgriPro) = 04
NHH17450 (UNL) = 05
NHH17612 (UNL) = 06
SD12DHA01373 (SDSU) = 07
SD15035-2 (SDSU) = 08
LCH18-7071 (Limagrain) = 09

SY Monument (Check) = 10
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2. SKCS SINGLE KERNEL INFORMATION

A. Kernel Hardness

SKCS Wheat Kernel Hardness

LOCATIONS
Entry Codes ND SD NE Avg Std

! 81.9 72.0 63.3 72.4 9.31
T ow 63.6 60.1 63.5 62.4 1.9
" 03 61.6 61.1 61.1 61.3 0.29
" 4 61.8 