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Wheat Quality Council

Hard Spring Wheat Technical Committee

Introduction

Breeders’ experimental lines of wheat are evaluated for overall quality before being
released for commercial production. The Hard Spring Wheat Technical Committee
provides milling and baking quality data on breeders’ experimental lines of wheat that
are annually submitted to the Wheat Quality Council (WQC). The impact is the
commercialization of high quality wheat for production and processing.

Thirteen experimental lines of hard spring wheat were grown at up to five locations in
2009 and evaluated for kernel, milling, and bread baking quality against the check
variety Glenn. To avoid any bias in the test procedures, code numbers were assigned to
the experimental lines and maintained throughout the growing and harvesting of the
plots and the milling and baking trials. Samples of wheat were milled at the USDA Hard
Red Spring and Durum Wheat Quality Laboratory (WQL), Fargo, ND. Flour samples
were shipped to independent laboratories and tested for bread baking quality.

From this report:

The WQC makes no representation regarding the accuracy or conclusiveness of the
data developed by and received from the participating laboratories. The data has been
scientifically determined and accurately reported from the perspective of the Hard Spring
Wheat Technical Committee.

The results relate only to test samples that were volunteered for testing in the 2009 crop
year. Test results from other crop years may differ from those reported herein.

The Hard Spring Wheat Technical Committee, by compilation of data and issuance of
this report, does not make or intend any general recommendations or conclusions on its
part with respect to the desirability of any wheat included in the tests. Mention of a
vendor, product, proprietary product, or procedure does not constitute a guarantee or
warranty of the vendor, product, or procedure by the Hard Spring Wheat Technical
Committee or by cooperating laboratories, and does not imply its approval to the
exclusion of other vendors, products, or procedures that may also be suitable. Data
reported herein are not to be used in any publication or literature or for advertising or
publicity purposes.



A M9 M1 W9 w1
Trait 1. USDA/ARS WQL Data Glenn Glenn
1  Wheat Protein (12%mb) 16.2 13.3
2 Flour Protein (12%mb) 16.2 12.7
3 Market Value (Score 1-6) 4.8 3.4
4 Market Value (Score 1-10) 10 5.8
5  Test Weight (Ib/bu) 62.4 58.6
6 1000 Kernel Weight (g) 284 27.8
7  Kernel Size % Large 27 55
8 Kernel Size % Small 11 7
9  Wheat Moisture (%) 9.4 9.7
10 Wheat Ash (14%mb) 1.44  1.39
11 Wheat Falling Number (sec) 464 579
12 SKCS Hardness Index 76.6 704
13 Vitreous Kernels (%) 98.0 26.0
Flour Extraction (%)
14 Tempered Wheat Basis (%) 706 735
15 Total Product Basis (%) 738 771
16 Flour /Bu Wheat (Ibs) 46.8 46.3
17  Flour Color Brightness (L*) 90.2 90.6
18 Flour Color Yellowness (b*) 8.9 8.9
19 Flour Moisture (%) 13.3 12.7
20 Flour Ash (14%mb) 0.458 0.470
21  Flour FN (Malted) (sec) 247 250
Farinograph

22 Water Absorption (500bu) 66.5 61.7
23 Water Absorption (14%mb) 65.7 60.2
24 Arrival Time (min) 5.8 2.8
25 Peak Time (min) 13.7 6.2
26 Dough Stability (min) 14.1 9.3
27 MTI (bu) 12.0 27.0
28 TTB (min) 20.0 12.0

Il. Cooperator Results
29 Bake Absorption (Ave %)

65.8 61.3
30 Loaf Volume (% of Check) 86.7




A

Trait 1. Cooperator Results

31

32

33

34

35

Mixing Requirement
5 Very Long
4 Long
3 Medium
2 Short
1 Very Short
Dough Characteristics
5 Bucky-Tough
4 Strong-Elastic
3 Medium-Pliable
2 Mellow-Very Pliable
1 Weak-Short or Sticky
Mixing Tolerance
5 Much More Tolerance Than Check
4 More Tolerance Than Check
3 Tolerance Equivalent To Check
2 Less Tolerance Than Check
1 Much Less Tolerance Than Check
Internal Crumb Color
5 Much Brighter Than Check
4 Brighter Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Internal Grain and Texture
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
lll. Cooperator Evaluation
Quality Trait 1-2: Protein
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 3-21: Milling
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 22-35: Baking
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 1-35: Overall Comparison
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check

M9
Glenn

M1

w9
Glenn
4.1

3.9

w1

3.5

2.4

3.8

3.6

1.3

3.1
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2.3



01S0263-28

01S0263-28 B9 B2 C9 c2 M9 M2
Trait |. USDA/ARS WQL Data Glenn Glenn Glenn

1  Wheat Protein (12%mb) 155 14.8
2 Flour Protein (12%mb) 152 144
3 Market Value (Score 1-6) 4.8 4.4
4 Market Value (Score 1-10) 10 8.6
5 Test Weight (Ib/bu) 63.3 62.2
6 1000 Kernel Weight (g) 35,6 334
7  Kernel Size % Large 79 75
8 Kernel Size % Small 3 5

9  Wheat Moisture (%) 10.8 10.7
10  Wheat Ash (14%mb) 157 1.58
11  Wheat Falling Number (sec) 400 457
12 SKCS Hardness Index 837 77.8
13  Vitreous Kernels (%) 92.0 59.3

Flour Extraction (%)

14 Tempered Wheat Basis (%) 69.9 70.1
15 Total Product Basis (%) 73.7 735
16 Flour /Bu Wheat (Ibs) 46.2  45.7
17  Flour Color Brightness (L*) 89.8 89.7
18 Flour Color Yellowness (b*) 8.2 10.3
19 Flour Moisture (%) 13.3 131
20 Flour Ash (14%mb) 0.518 0.529
21 Flour FN (Malted) (sec) 251 251

Farinograph

22 Water Absorption (500bu) 68.8 67.6
23 Water Absorption (14%mb) 68.0 66.6
24 Arrival Time (min) 3.9 4.2
25 Peak Time (min) 8.0 6.8
26 Dough Stability (min) 10.1 7.0
27 MTI (bu) 26.0 37.0
28 TTB (min) 13.6 11.3

Il. Cooperator Results
29 Bake Absorption (Ave %) 66.7 65.6
30 Loaf Volume (% of Check) 98.3




01S0263-28

01S0263-28

Trait 1. Cooperator Results

31

32

33

34

35

Mixing Requirement
5 Very Long
4 Long
3 Medium
2 Short
1 Very Short
Dough Characteristics
5 Bucky-Tough
4 Strong-Elastic
3 Medium-Pliable
2 Mellow-Very Pliable
1 Weak-Short or Sticky
Mixing Tolerance
5 Much More Tolerance Than Check
4 More Tolerance Than Check
3 Tolerance Equivalent To Check
2 Less Tolerance Than Check
1 Much Less Tolerance Than Check
Internal Crumb Color
5 Much Brighter Than Check
4 Brighter Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Internal Grain and Texture
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
lll. Cooperator Evaluation
Quality Trait 1-2: Protein
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 3-21: Milling
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 22-35: Baking
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 1-35: Overall Comparison
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check

B9
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3.7

4.0

B2

2.8

3.3
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2.7
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ND811

ND811 C9 C3 K9 K3 M9 M3 w9 w3
Trait 1. USDA/ARS WQL Data Glenn Glenn Glenn Glenn

1  Wheat Protein (12%mb) 16.2 14.4
2 Flour Protein (12%mb) 16.2 14.0
3 Market Value (Score 1-6) 4.8 3.9
4  Market Value (Score 1-10) 10 7.4
5 Test Weight (Ib/bu) 62.4 59.9
6 1000 Kernel Weight (g) 28.4 29.0
7  Kernel Size % Large 27 47
8 Kernel Size % Small 11 8
9  Wheat Moisture (%) 9.4 10.0
10  Wheat Ash (14%mb) 1.44  1.38
11  Wheat Falling Number (sec) 464 479
12 SKCS Hardness Index 76.6  77.3
13 Vitreous Kernels (%) 98.0 884

Flour Extraction (%)
14 Tempered Wheat Basis (%) 70.6  69.8
15 Total Product Basis (%) 73.8 741
16 Flour /Bu Wheat (Ibs) 46.8 44.6
17  Flour Color Brightness (L*) 90.2 905
18 Flour Color Yellowness (b*) 8.9 9.3
19 Flour Moisture (%) 13.3 11.9
20  Flour Ash (14%mb) 0.458 0.479
21  Flour FN (Malted) (sec) 247 249

Farinograph
22 Water Absorption (500bu) 66.5 65.9
23 Water Absorption (14%mb) 65.7 635
24 Arrival Time (min) 5.8 3.2
25 Peak Time (min) 13.7 8.2
26 Dough Stability (min) 14.1 114
27 MTI (bu) 12.0 29.0
28 TTB (min) 20.0 138

Il. Cooperator Results
29 Bake Absorption (Ave %) 65.8 64.7
30 Loaf Volume (% of Check) 89.8




ND811

Trait 1. Cooperator Results

31

32

33

34

35

Mixing Requirement
5 Very Long
4 Long
3 Medium
2 Short
1 Very Short
Dough Characteristics
5 Bucky-Tough
4 Strong-Elastic
3 Medium-Pliable
2 Mellow-Very Pliable
1 Weak-Short or Sticky
Mixing Tolerance
5 Much More Tolerance Than Check
4 More Tolerance Than Check
3 Tolerance Equivalent To Check
2 Less Tolerance Than Check
1 Much Less Tolerance Than Check
Internal Crumb Color
5 Much Brighter Than Check
4 Brighter Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Internal Grain and Texture
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
lll. Cooperator Evaluation
Quality Trait 1-2: Protein
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 3-21: Milling
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 22-35: Baking
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 1-35: Overall Comparison
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check

ND811

C9
Glenn

C3

K9
Glenn

K3

M9
Glenn

M3

W9
Glenn
4.1

3.9

W3

3.7

2.7

3.1

35

2.9

2.3

2.7



CA905-776

CA905-776 C9 C4
Trait |. USDA/ARS WQL Data Glenn
1  Wheat Protein (12%mb)
2 Flour Protein (12%mb)

3 Market Value (Score 1-6)

4 Market Value (Score 1-10)

5 Test Weight (Ib/bu)

6 1000 Kernel Weight (g)

7  Kernel Size % Large

8 Kernel Size % Small

9  Wheat Moisture (%)

10 Wheat Ash (14%mb)

11  Wheat Falling Number (sec)

12 SKCS Hardness Index

13  Vitreous Kernels (%)
Flour Extraction (%)

14 Tempered Wheat Basis (%)
15 Total Product Basis (%)
16 Flour /Bu Wheat (Ibs)

17  Flour Color Brightness (L*)
18 Flour Color Yellowness (b*)
19 Flour Moisture (%)

20 Flour Ash (14%mb)

21  Flour FN (Malted) (sec)

Farinograph

22 Water Absorption (500bu)
23 Water Absorption (14%mb)
24 Arrival Time (min)
25 Peak Time (min)
26 Dough Stability (min)
27 MTI (bu)

28 TTB (min)

Il. Cooperator Results
29 Bake Absorption (Ave %)

30 Loaf Volume (% of Check) -




CA905-776

CA905-776 C9 c4
Trait 1. Cooperator Results Glenn
31 Mixing Requirement
5 Very Long
4 Long

3 Medium
2 Short
1 Very Short
32 Dough Characteristics
5 Bucky-Tough
4 Strong-Elastic
3 Medium-Pliable
2 Mellow-Very Pliable
1 Weak-Short or Sticky
33 Mixing Tolerance
5 Much More Tolerance Than Check
4 More Tolerance Than Check
3 Tolerance Equivalent To Check
2 Less Tolerance Than Check
1 Much Less Tolerance Than Check
34 Internal Crumb Color
5 Much Brighter Than Check
4 Brighter Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
35 Internal Grain and Texture
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
lll. Cooperator Evaluation
Quality Trait 1-2: Protein
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 3-21: Milling
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 22-35: Baking
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 1-35: Overall Comparison
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check




Trait

14
15
16
17
18
19
20
21

22
23
24
25
26
27
28

29
30

SD3948
I. USDA/ARS WQL Data
Wheat Protein (12%mb)
Flour Protein (12%mb)

Market Value (Score 1-6)
Market Value (Score 1-10)
Test Weight (Ib/bu)
1000 Kernel Weight (g)
Kernel Size % Large
Kernel Size % Small
Wheat Moisture (%)
Wheat Ash (14%mb)
Wheat Falling Number (sec)
SKCS Hardness Index
Vitreous Kernels (%)
Flour Extraction (%)
Tempered Wheat Basis (%)
Total Product Basis (%)
Flour /Bu Wheat (Ibs)
Flour Color Brightness (L*)
Flour Color Yellowness (b*)
Flour Moisture (%)
Flour Ash (14%mb)
Flour FN (Malted) (sec)

Farinograph
Water Absorption (500bu)
Water Absorption (14%mb)
Arrival Time (min)
Peak Time (min)
Dough Stability (min)
MTI (bu)
TTB (min)

Il. Cooperator Results
Bake Absorption (Ave %)
Loaf Volume (% of Check)

SD3948
B9 B5 C9 C5 K9 K5 M9 M5
Glenn Glenn Glenn Glenn
15.5 14.6
15.2 14.3
4.8 4.6
10 9.0
63.3 62.0
356 357
79 81
3 4
10.8 10.8
1.57 1.51
400 453
83.7 83.6
92.0 65.0
69.9 715
73.7 745
46.2  46.7
89.8 90.0
8.2 9.0
13.3 13.6
0.518 0.516
251 252
68.8 66.9
68.0 66.4
3.9 3.5
8.0 6.7
10.1 7.1
26.0 35.0
13.6 10.5
66.7 65.2
99.6




SD3948

SD3948

Trait 1. Cooperator Results

31

32

33

34

35

Mixing Requirement
5 Very Long
4 Long
3 Medium
2 Short
1 Very Short
Dough Characteristics
5 Bucky-Tough
4 Strong-Elastic
3 Medium-Pliable
2 Mellow-Very Pliable
1 Weak-Short or Sticky
Mixing Tolerance
5 Much More Tolerance Than Check
4 More Tolerance Than Check
3 Tolerance Equivalent To Check
2 Less Tolerance Than Check
1 Much Less Tolerance Than Check
Internal Crumb Color
5 Much Brighter Than Check
4 Brighter Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Internal Grain and Texture
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
lll. Cooperator Evaluation
Quality Trait 1-2: Protein
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 3-21: Milling
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 22-35: Baking
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 1-35: Overall Comparison
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check

B9
Glenn
3.7

4.0

B5

3.5

2.4

3.3

3.6

2.4

3.2

2.4

2.7

C9
Glenn

C5

K9
Glenn

K5

M9
Glenn
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B M9 M6 W9 W6
Trait 1. USDA/ARS WQL Data Glenn Glenn
1  Wheat Protein (12%mb) 16.2 129
2 Flour Protein (12%mb) 16.2 12.0
3 Market Value (Score 1-6) 4.8 34
4 Market Value (Score 1-10) 10 6.2
5  Test Weight (Ib/bu) 62.4 59.4
6 1000 Kernel Weight (g) 28.4 26.8
7  Kernel Size % Large 27 25
8 Kernel Size % Small 11 13
9  Wheat Moisture (%) 9.4 9.7
10 Wheat Ash (14%mb) 144 1.36
11 Wheat Falling Number (sec) 464 495
12 SKCS Hardness Index 76.6 61.2
13 Vitreous Kernels (%) 98.0 7.5
Flour Extraction (%)
14 Tempered Wheat Basis (%) 706 708
15 Total Product Basis (%) 73.8 743
16 Flour /Bu Wheat (Ibs) 46.8 444
17  Flour Color Brightness (L*) 90.2 90.8
18 Flour Color Yellowness (b*) 8.9 8.6
19 Flour Moisture (%) 13.3 12.3
20 Flour Ash (14%mb) 0.458 0.476
21  Flour FN (Malted) (sec) 247 241
Farinograph

22 Water Absorption (500bu) 66.5 59.8
23 Water Absorption (14%mb) 65.7 57.9
24 Arrival Time (min) 5.8 1.8
25 Peak Time (min) 13.7 7.2
26 Dough Stability (min) 141 171
27 MTI (bu) 12.0 18.0
28 TTB (min) 20.0 16.6

Il. Cooperator Results
29 Bake Absorption (Ave %)

65.8 60.2
30 Loaf Volume (% of Check) 86.2




B

Trait 1. Cooperator Results

31

32

33

34

35

Mixing Requirement
5 Very Long
4 Long
3 Medium
2 Short
1 Very Short
Dough Characteristics
5 Bucky-Tough
4 Strong-Elastic
3 Medium-Pliable
2 Mellow-Very Pliable
1 Weak-Short or Sticky
Mixing Tolerance
5 Much More Tolerance Than Check
4 More Tolerance Than Check
3 Tolerance Equivalent To Check
2 Less Tolerance Than Check
1 Much Less Tolerance Than Check
Internal Crumb Color
5 Much Brighter Than Check
4 Brighter Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Internal Grain and Texture
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
lll. Cooperator Evaluation
Quality Trait 1-2: Protein
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 3-21: Milling
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 22-35: Baking
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 1-35: Overall Comparison
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check

M9
Glenn

M6

w9
Glenn
4.1

3.9

W6

3.4

3.0

32

383

15

2.4

2.0

2.1

12



ND810

ND810 C9 c7 K9 K7 W9 w7
Trait |. USDA/ARS WQL Data Glenn Glenn Glenn
1  Wheat Protein (12%mb) 16.2 145
2 Flour Protein (12%mb) 16.2 14.0
3 Market Value (Score 1-6) 4.8 3.9
4 Market Value (Score 1-10) 10 7.0
5 Test Weight (Ib/bu) 62.4 60.2
6 1000 Kernel Weight (g) 284 257
7  Kernel Size % Large 27 22
8 Kernel Size % Small 11 17
9  Wheat Moisture (%) 9.4 9.8
10 Wheat Ash (14%mb) 1.44  1.33
11  Wheat Falling Number (sec) 464 477
12 SKCS Hardness Index 76.6 817
13  Vitreous Kernels (%) 98.0 89.1
Flour Extraction (%)
14 Tempered Wheat Basis (%) 70.6 70.0
15 Total Product Basis (%) 73.8 738
16 Flour /Bu Wheat (Ibs) 46.8 449
17  Flour Color Brightness (L*) 90.2 89.9
18 Flour Color Yellowness (b*) 8.9 9.0
19 Flour Moisture (%) 13.3 128
20 Flour Ash (14%mb) 0.458 0.471
21 Flour FN (Malted) (sec) 247 264
Farinograph

22 Water Absorption (500bu) 66.5 66.9
23 Water Absorption (14%mb) 65.7 65.5
24 Arrival Time (min) 5.8 4.6
25 Peak Time (min) 13.7 8.9
26 Dough Stability (min) 141 8.3
27 MTI (bu) 120 39.0
28 TTB (min) 20.0 131

Il. Cooperator Results
29 Bake Absorption (Ave %)

65.8 65.5
30 Loaf Volume (% of Check) 90.8




ND810

ND810

Trait 1. Cooperator Results

31

32

33

34

35

Mixing Requirement
5 Very Long
4 Long
3 Medium
2 Short
1 Very Short
Dough Characteristics
5 Bucky-Tough
4 Strong-Elastic
3 Medium-Pliable
2 Mellow-Very Pliable
1 Weak-Short or Sticky
Mixing Tolerance
5 Much More Tolerance Than Check
4 More Tolerance Than Check
3 Tolerance Equivalent To Check
2 Less Tolerance Than Check
1 Much Less Tolerance Than Check
Internal Crumb Color
5 Much Brighter Than Check
4 Brighter Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Internal Grain and Texture
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
lll. Cooperator Evaluation
Quality Trait 1-2: Protein
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 3-21: Milling
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 22-35: Baking
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 1-35: Overall Comparison
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check

C9
Glenn

c7

K9
Glenn

K7

w9
Glenn
4.1

3.9

w7

3.8

2.2

35

3.1

2.2

2.3

2.2

2.5
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Trait

14
15
16
17
18
19
20
21

22
23
24
25
26
27
28

29
30

CA905-780
CA905-780 B9
I. USDA/ARS WQL Data Glenn
Wheat Protein (12%mb) 155
Flour Protein (12%mb) 15.2
Market Value (Score 1-6) 4.8
Market Value (Score 1-10) 10
Test Weight (Ib/bu) 63.3
1000 Kernel Weight (g) 35.6
Kernel Size % Large 79
Kernel Size % Small 3
Wheat Moisture (%) 10.8
Wheat Ash (14%mb) 1.57
Wheat Falling Number (sec) 400
SKCS Hardness Index 83.7
Vitreous Kernels (%) 92.0
Flour Extraction (%)
Tempered Wheat Basis (%) 69.9
Total Product Basis (%) 73.7
Flour /Bu Wheat (Ibs) 46.2
Flour Color Brightness (L*) 89.8
Flour Color Yellowness (b*) 8.2
Flour Moisture (%) 13.3
Flour Ash (14%mb) 0.518
Flour FN (Malted) (sec) 251
Farinograph
Water Absorption (500bu) 68.8
Water Absorption (14%mb)  68.0
Arrival Time (min) 3.9
Peak Time (min) 8.0
Dough Stability (min) 10.1
MTI (bu) 26.0
TTB (min) 13.6
Il. Cooperator Results
Bake Absorption (Ave %) 66.7

Loaf Volume (% of Check)

B8

151
14.5

4.2
8.8
60.2
33.9
69
5
10.5
1.60
423
67.9
57.6

72.7
75.6
45.8
89.9
8.7
13.3
0.579
252

64.7
63.9
3.6
4.7
4.8
37.0
8.9

63.4
94.5

15



Trait
31

32

33

34

35

CA905-780

CA905-780
Il. Cooperator Results
Mixing Requirement
5 Very Long
4 Long
3 Medium
2 Short
1 Very Short
Dough Characteristics
5 Bucky-Tough
4 Strong-Elastic
3 Medium-Pliable
2 Mellow-Very Pliable
1 Weak-Short or Sticky
Mixing Tolerance
5 Much More Tolerance Than Check
4 More Tolerance Than Check
3 Tolerance Equivalent To Check
2 Less Tolerance Than Check
1 Much Less Tolerance Than Check
Internal Crumb Color
5 Much Brighter Than Check
4 Brighter Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Internal Grain and Texture
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
lll. Cooperator Evaluation
Quality Trait 1-2: Protein
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 3-21: Milling
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 22-35: Baking
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 1-35: Overall Comparison
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check

B9
Glenn
3.7

4.0

B8

1.7

1.7

25

2.7

2.3

2.7

1.7

2.1

16



Trait

14
15
16
17
18
19
20
21

22
23
24
25
26
27
28

29
30

MNO03196
I. USDA/ARS WQL Data
Wheat Protein (12%mb)
Flour Protein (12%mb)

Market Value (Score 1-6)
Market Value (Score 1-10)
Test Weight (Ib/bu)
1000 Kernel Weight (g)
Kernel Size % Large
Kernel Size % Small
Wheat Moisture (%)
Wheat Ash (14%mb)
Wheat Falling Number (sec)
SKCS Hardness Index
Vitreous Kernels (%)
Flour Extraction (%)
Tempered Wheat Basis (%)
Total Product Basis (%)
Flour /Bu Wheat (Ibs)
Flour Color Brightness (L*)
Flour Color Yellowness (b*)
Flour Moisture (%)
Flour Ash (14%mb)
Flour FN (Malted) (sec)

Farinograph
Water Absorption (500bu)
Water Absorption (14%mb)
Arrival Time (min)
Peak Time (min)
Dough Stability (min)
MTI (bu)
TTB (min)

Il. Cooperator Results
Bake Absorption (Ave %)
Loaf Volume (% of Check)

MNO3196 17
B9 B10 C9 C10 K9 K10 M9 M10
Glenn Glenn Glenn Glenn
155 14.8
15.2 14.6
4.8 4.6
10 9.0
63.3 62.6
356 331
79 71
3 7
10.8 10.2
1.57 1.54
400 445
83.7 89.6
92.0 827
69.9 70.0
73.7 735
46.2 459
89.8 89.7
8.2 8.6
13.3 13.2
0.518 0.539
251 258
68.8 69.8
68.0 68.9
3.9 3.9
8.0 7.0
10.1 7.3
26.0 37.0
13.6 11.2
66.7 67.1
97.6




MNO03196

Trait 1. Cooperator Results

31

32

33

34

35

Mixing Requirement
5 Very Long
4 Long
3 Medium
2 Short
1 Very Short
Dough Characteristics
5 Bucky-Tough
4 Strong-Elastic
3 Medium-Pliable
2 Mellow-Very Pliable
1 Weak-Short or Sticky
Mixing Tolerance
5 Much More Tolerance Than Check
4 More Tolerance Than Check
3 Tolerance Equivalent To Check
2 Less Tolerance Than Check
1 Much Less Tolerance Than Check
Internal Crumb Color
5 Much Brighter Than Check
4 Brighter Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Internal Grain and Texture
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
lll. Cooperator Evaluation
Quality Trait 1-2: Protein
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 3-21: Milling
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 22-35: Baking
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 1-35: Overall Comparison
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check

MNO3196
B9 B10 C9
Glenn Glenn
3.7 3.3

4.0

3.1

2.7

2.7

8.1

25

2.8

2.3

2.6

C10

K9
Glenn

K10

M9
Glenn

M10

18



Trait

14
15
16
17
18
19
20
21

22
23
24
25
26
27
28

29
30

BZ903-504
BZ903-504 M9 M11
I. USDA/ARS WQL Data Glenn

Wheat Protein (12%mb)
Flour Protein (12%mb)

Market Value (Score 1-6)
Market Value (Score 1-10)
Test Weight (Ib/bu)
1000 Kernel Weight (g)
Kernel Size % Large
Kernel Size % Small
Wheat Moisture (%)
Wheat Ash (14%mb)
Wheat Falling Number (sec)
SKCS Hardness Index
Vitreous Kernels (%)
Flour Extraction (%)
Tempered Wheat Basis (%)
Total Product Basis (%)
Flour /Bu Wheat (Ibs)
Flour Color Brightness (L*)
Flour Color Yellowness (b*)
Flour Moisture (%)
Flour Ash (14%mb)
Flour FN (Malted) (sec)

Farinograph
Water Absorption (500bu)
Water Absorption (14%mb)
Arrival Time (min)
Peak Time (min)
Dough Stability (min)
MTI (bu)
TTB (min)

Il. Cooperator Results
Bake Absorption (Ave %)
Loaf Volume (% of Check)
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BZ903-504

BZ903-504 M9 M1l
Trait 1. Cooperator Results Glenn
31 Mixing Requirement
5 Very Long
4 Long

3 Medium
2 Short
1 Very Short
32 Dough Characteristics
5 Bucky-Tough
4 Strong-Elastic
3 Medium-Pliable
2 Mellow-Very Pliable
1 Weak-Short or Sticky
33 Mixing Tolerance
5 Much More Tolerance Than Check
4 More Tolerance Than Check
3 Tolerance Equivalent To Check
2 Less Tolerance Than Check
1 Much Less Tolerance Than Check
34 Internal Crumb Color
5 Much Brighter Than Check
4 Brighter Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
35 Internal Grain and Texture
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
lll. Cooperator Evaluation
Quality Trait 1-2: Protein
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 3-21: Milling
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 22-35: Baking
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 1-35: Overall Comparison
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check




Trait

14
15
16
17
18
19
20
21

22
23
24
25
26
27
28

29
30

ND808
I. USDA/ARS WQL Data
Wheat Protein (12%mb)
Flour Protein (12%mb)

Market Value (Score 1-6)
Market Value (Score 1-10)
Test Weight (Ib/bu)
1000 Kernel Weight (g)
Kernel Size % Large
Kernel Size % Small
Wheat Moisture (%)
Wheat Ash (14%mb)
Wheat Falling Number (sec)
SKCS Hardness Index
Vitreous Kernels (%)
Flour Extraction (%)
Tempered Wheat Basis (%)
Total Product Basis (%)
Flour /Bu Wheat (Ibs)
Flour Color Brightness (L*)
Flour Color Yellowness (b*)
Flour Moisture (%)
Flour Ash (14%mb)
Flour FN (Malted) (sec)

Farinograph
Water Absorption (500bu)
Water Absorption (14%mb)
Arrival Time (min)
Peak Time (min)
Dough Stability (min)
MTI (bu)
TTB (min)

Il. Cooperator Results
Bake Absorption (Ave %)
Loaf Volume (% of Check)

ND808

C9
Glenn

Ci2

Glenn

K12

M9
Glenn

21

w9 w12
Glenn
16.2 15.3
16.2 14.7
4.8 4.0
10 8.2
62.4 587
28.4 303
27 47
11 9
9.4 9.5
1.44 1.35
464 466
76.6 737
98.0 80.0
70.6 73.0
73.8 76.4
46.8 45.7
90.2 90.2
8.9 7.1
13.3 12.8
0.458 0.454
247 231
66.5 64.9
65.7 63.5
5.8 3.5
13.7 7.4
14.1 11.0
12.0 22.0
20.0 13.0
65.8 64.1
96.9



ND808

ND808 C9 C12 K9 K12 M9 M12 W9 W12
Trait 1. Cooperator Results Glenn Glenn Glenn Glenn
31 Mixing Requirement 4.1 3.6
5 Very Long
4 Long
3 Medium
2 Short
1 Very Short
32 Dough Characteristics 3.9 3.9
5 Bucky-Tough
4 Strong-Elastic
3 Medium-Pliable
2 Mellow-Very Pliable
1 Weak-Short or Sticky
33 Mixing Tolerance
5 Much More Tolerance Than Check
4 More Tolerance Than Check
3 Tolerance Equivalent To Check
2 Less Tolerance Than Check
1 Much Less Tolerance Than Check
34 Internal Crumb Color
5 Much Brighter Than Check
4 Brighter Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
35 Internal Grain and Texture
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
lll. Cooperator Evaluation
Quality Trait 1-2: Protein
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 3-21: Milling
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 22-35: Baking
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 1-35: Overall Comparison
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check

2.9

4.0

3.6

2.4

3.3

2.9

3.0




Trait

14
15
16
17
18
19
20
21

22
23
24
25
26
27
28

29
30

SD4011
SD4011 B9 B13
I. USDA/ARS WQL Data Glenn
Wheat Protein (12%mb) 15.5 15.5
Flour Protein (12%mb) 15.2 15.2
Market Value (Score 1-6) 4.8 4.2
Market Value (Score 1-10) 10 8.8
Test Weight (Ib/bu) 63.3 59.8
1000 Kernel Weight (g) 356 341
Kernel Size % Large 79 76
Kernel Size % Small 3 4
Wheat Moisture (%) 10.8 10.5
Wheat Ash (14%mb) 1.57 1.53
Wheat Falling Number (sec) 400 447
SKCS Hardness Index 83.7 714
Vitreous Kernels (%) 92.0 623
Flour Extraction (%)
Tempered Wheat Basis (%) 69.9 72.3
Total Product Basis (%) 73.7 745
Flour /Bu Wheat (Ibs) 46.2  45.3
Flour Color Brightness (L*) 89.8 89.8
Flour Color Yellowness (b*) 8.2 8.3
Flour Moisture (%) 13.3 12.9
Flour Ash (14%mb) 0.518 0.507
Flour FN (Malted) (sec) 251 257
Farinograph
Water Absorption (500bu) 68.8  69.2
Water Absorption (14%mb) 68.0 68.0
Arrival Time (min) 3.9 4.5
Peak Time (min) 8.0 7.4
Dough Stability (min) 10.1 7.6
MTI (bu) 26.0 28.0
TTB (min) 13.6 13.1
II. Cooperator Results
Bake Absorption (Ave %) 66.7 66.9
Loaf Volume (% of Check) 97.4

23



Trait
31

32

33

34

35

SD4011

SD4011
Il. Cooperator Results
Mixing Requirement
5 Very Long
4 Long
3 Medium
2 Short
1 Very Short
Dough Characteristics
5 Bucky-Tough
4 Strong-Elastic
3 Medium-Pliable
2 Mellow-Very Pliable
1 Weak-Short or Sticky
Mixing Tolerance
5 Much More Tolerance Than Check
4 More Tolerance Than Check
3 Tolerance Equivalent To Check
2 Less Tolerance Than Check
1 Much Less Tolerance Than Check
Internal Crumb Color
5 Much Brighter Than Check
4 Brighter Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Internal Grain and Texture
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
lll. Cooperator Evaluation
Quality Trait 1-2: Protein
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 3-21: Milling
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 22-35: Baking
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 1-35: Overall Comparison
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check

B9
Glenn
3.7

4.0

B13

2.6

2.4

2.2

2.6

3.1

3.0

3.0

2.4

2.7
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CA905-781

CA905-781 W9 w14
Trait |. USDA/ARS WQL Data Glenn
1  Wheat Protein (12%mb) 16.2 15.8
2 Flour Protein (12%mb) 16.2 15.8
3 Market Value (Score 1-6) 4.8 4.2
4 Market Value (Score 1-10) 10 8.8
5 Test Weight (Ib/bu) 624 594
6 1000 Kernel Weight (g) 28.4  31.7
7  Kernel Size % Large 27 50
8 Kernel Size % Small 11 8
9  Wheat Moisture (%) 9.4 9.8
10 Wheat Ash (14%mb) 144 146
11  Wheat Falling Number (sec) 464 479
12 SKCS Hardness Index 76.6 628
13 Vitreous Kernels (%) 98.0 821
Flour Extraction (%)
14 Tempered Wheat Basis (%) 70.6 72.2
15 Total Product Basis (%) 73.8 75.8
16 Flour /Bu Wheat (Ibs) 46.8 455
17  Flour Color Brightness (L*) 90.2 89.9
18 Flour Color Yellowness (b*) 8.9 8.2
19 Flour Moisture (%) 13.3 13.1
20 Flour Ash (14%mb) 0.458 0.472
21  Flour FN (Malted) (sec) 247 249
Farinograph

22 Water Absorption (500bu) 66.5  64.2
23 Water Absorption (14%mb) 65.7 63.2
24 Arrival Time (min) 5.8 3.9
25 Peak Time (min) 13.7 9.3
26 Dough Stability (min) 14.1 16.0
27 MTI (bu) 12.0 16.0
28 TTB (min) 20.0 20.0

II. Cooperator Results
29 Bake Absorption (Ave %) 65.8 64.1
30 Loaf Volume (% of Check) 99.4



Trait
31

32

33

34

35

CA905-781

CA905-781
Il. Cooperator Results
Mixing Requirement
5 Very Long
4 Long
3 Medium
2 Short
1 Very Short
Dough Characteristics
5 Bucky-Tough
4 Strong-Elastic
3 Medium-Pliable
2 Mellow-Very Pliable
1 Weak-Short or Sticky
Mixing Tolerance
5 Much More Tolerance Than Check
4 More Tolerance Than Check
3 Tolerance Equivalent To Check
2 Less Tolerance Than Check
1 Much Less Tolerance Than Check
Internal Crumb Color
5 Much Brighter Than Check
4 Brighter Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Internal Grain and Texture
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
lll. Cooperator Evaluation
Quality Trait 1-2: Protein
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 3-21: Milling
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 22-35: Baking
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check
Quality Trait 1-35: Overall Comparison
5 Much Better Than Check
4 Better Than Check
3 Equivalent To Check
2 Poorer Than Check
1 Much Poorer Than Check

W9
Glenn
4.1

3.9

w14

4.1

3.3

3.6

3.2

2.8

3.3

3.1

3.4
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Glenn Checks 27
2009, 2008, 2007 Crop Years

2009 Hard Spring Wheat Crop 2008 Hard Spring Wheat Crop 2007 Hard Spring Wheat Crop
Watertown Bake Loaf Mixing Dough Bake Loaf Mixing Dough Bake Loaf Mixing Dough
Cooperator  Absorption Volume Requirement Characteristic Absorption Volume Requirement Characteristic Absorption Volume Requirement Characteristic
1 61.0 2750 4 4 58.0 2725 4 3 58.0 2850 5 5
2 65.0 2850 8 8 62.0 2900 3 4 60.7 2700 2 B
3 64.0 1033 5] 4 62.0 967 4 5) 61.0 887 2 4
4 66.0 3045 5] 5] 65.0 3015 5) 5) 63.0 3104 5] 5]
5 70.0 3075 3 3 65.9 2950 2 5] 64.8 2925 2 3
6 65.0 2750 4 3 63.0 3000 3 3 62.0 2450 2 3
7 67.3 1035 3 4 63.9 915 4 3 61.3 870 4 4
8 70.4 1050 4 5 63.7 710 5 2 65.5 778 4 3
9 67.2 1035 & 4 64.4 835 3 4 65.8 725 3 5
10 71.1 1002 & 5
Average 66.7 3.7 4.0 63.1 3.7 3.8 62.5 3.2 3.9
+ 1 Std Dev 3.2 0.8 0.8 2.3 1.0 1.1 2.6 1.3 0.9
Casselton Bake Loaf Mixing Dough Bake Loaf Mixing Dough Bake Loaf Mixing Dough
Cooperator  Absorption Volume Requirement Characteristic Absorption Volume Requirement Characteristic Absorption Volume Requirement Characteristic
1 60.0 3000 5] o) 59.0 2725 3 3 62.0 2975 ) 8
2 61.5 2800 3 3 62.0 3150 4 5) 62.9 3400 3 2
3 64.0 1060 5 4 64.0 975 4 3 64.0 998 4 4
4 65.0 3000 5 5 66.0 2956 5 5 63.0 2986 5] 5]
5 66.4 2825 3 3 68.0 2675 2 5] 66.0 3075 3 3
6 63.0 2900 4 4 64.0 2750 3 8 64.0 2850 8] 8]
7 64.6 1025 8 4 65.5 950 8 8 62.5 1005 4 4
8 70.7 1015 ) 8 64.7 915 3 4 67.2 918 5 8
9 65.1 960 3 4 66.0 960 3 4 66.7 800 8 4
10 68.7 1010 4 3
Average 64.9 4.0 3.8 64.4 3.3 3.9 64.3 3.9 3.7
+ 1 Std Dev 3.2 0.9 0.8 2.6 0.9 0.9 1.9 0.9 1.0
Crookston Bake Loaf Mixing Dough Bake Loaf Mixing Dough Bake Loaf Mixing Dough
Cooperator  Absorption Volume Requirement Characteristic Absorption Volume Requirement Characteristic Absorption Volume Requirement Characteristic
1 59.0 2900 4 4 60.0 3000 4 4 61.0 3000 5] 5]
2 64.5 2800 3 3 60.0 2900 4 5 64.3 3350 3 3
3 63.0 950 4 4 64.0 1075 4 4 62.0 923 3 4
4 66.0 3104 5] 5] 65.0 2986 5) 5) 66.0 2986 5 5
5 69.7 2900 2 4 66.3 3125 4 3 68.1 3300 8 4
6 65.0 2700 2 3 63.0 3000 4 4 64.0 2450 4 4
7 67.1 950 4 4 63.6 1030 3 3 64.6 1045 3 4
8 73.0 900 4 5 66.7 1020 2 2 69.8 983 4 5]
9 67.2 875 3 4 64.1 885 3 4 68.0 880 3 4
10 71.6 889 4 4
Average 66.6 35 4.0 63.6 3.7 3.8 65.3 3.7 4.2
+ 1 Std Dev 4.1 1.0 0.7 2.4 0.9 1.0 2.9 0.9 0.7
Minot Bake Loaf Mixing Dough
Cooperator  Absorption Volume Requirement Characteristic
1 61.0 2850 5) 5]
2 62.5 3050 3 3
3 64.0 1038 4 4
4 65.0 3104 5 5
5 67.4 3200 8 8
6 64.0 2950 4 4
7 64.6 1090 8 4
8 70.2 1000 4 4
9 64.3 885 2 4
10 68.5 1034 2 4
Average 65.2 3.5 4.0
+ 1 Std Dev 2.8 1.1 0.7
Williston Bake Loaf Mixing Dough Bake Loaf Mixing Dough Bake Loaf Mixing Dough
Cooperator  Absorption Volume Requirement Characteristic Absorption Volume Requirement Characteristic Absorption Volume Requirement Characteristic
1 62.0 2850 5 5 62.0 2850 5 5 65.0 2925 5 5
2 63.0 3100 3 3 58.0 3050 4 5 65.2 3400 3 3
3 64.0 1098 5 4 64.0 1125 5 5 64.0 1008 4 4
4 66.0 3162 5 5 63.0 3162 5 5 65.0 3045 5 5
5 67.7 3250 4 2 65.1 2850 4 3 67.2 3200 4 3
6 64.0 2900 5 4 62.0 2950 5) 4 65.0 2600 5 5
7 65.0 1225 8 4 63.0 1110 4 8 63.7 1150 8] 8
8 72.7 1135 4 8 70.7 1130 3 4 70.0 1073 4 8
9 64.8 1035 3 4 63.0 825 3 4 65.6 890 8 4
10 69.1 1128 4 3
Average 65.8 4.1 3.9 63.4 4.2 4.2 65.6 4.0 3.9
+ 1 Std Dev 3.2 0.9 1.0 3.4 0.8 0.8 1.9 0.9 0.9



Factors Compared to Glenn Check

Minot - M1 Bake Loaf LV Mixing Dough Mix Crumb  Grain &

Cooperator Absorption  Volume % of CK  Requirement Characteristic Tolerance  Color  Texture Protein Milling Baking Overall
1 59.0 2700 94.7 5 4 3 3 5 2 4 2 2
2 60.5 2800 91.8 4 2 2 3 3 2 2 3 2
3 63.0 940 90.6 2 3 2 3 3 2 3 2 2
4 63.0 2927 94.3 4 4 2 2 2 2 3 2 2
5 65.3 3000 93.8 1 4 1 4 5 2 3 3 3
6 63.0 2600 88.1 2 2 2 3 4 2 5 2 3
7 64.0 920 84.4 2 3 1 3 3 2 4 2 2
8 67.2 875 87.5 4 4 2 2 2 2 2 2 2
9 64.1 685 77.4 2 2 2 2 2 2 1 1 1
10 68.0 804 77.8 2 3 1 2 5] 2 1 1 1

Average 63.7 88.0 2.8 3.1 1.8 2.7 34 2.0 2.8 2.0 2.0
+ 1 Std Dev 2.7 6.4 1.3 0.9 0.6 0.7 1.3 0.0 1.3 0.7 0.7
Factors Compared to Glenn Check
Williston - W1 Bake Loaf LV Mixing Dough Mix Crumb  Grain &

Cooperator Absorption  Volume % of CK  Requirement Characteristic Tolerance  Color  Texture Protein Milling Baking Overall
1 59.0 2800 98.2 5 5 3 3 4 2 4 3 3
2 57.0 2700 87.1 4 4 4 5 5 1 3 1 2
3 62.0 945 86.1 3 2 1 3 3 2 2 1 2
4 60.0 3104 98.2 5 5 3 4 4 1 4 2 2
5 62.2 3175 97.7 3 3 2 5 5 1 3 3 8
6 60.0 2800 96.6 3 3 3 4 3 1 5 3 5
7 60.2 950 77.6 3 3 1 3 2 1 4 1 1
8 67.7 830 73.1 4 4 3 3 2 2 2 2 2
9 61.1 775 74.9 3 3 2 3 3 1 1 1 1
10 64.0 873 774 3 3 2 5 5 1 3 1 2

Average 61.3 86.7 3.6 35 24 3.8 3.6 1.3 3.1 1.8 2.3
+ 1 Std Dev 2.9 10.4 0.8 1.0 1.0 0.9 1.2 0.5 1.2 0.9 1.2



01S0263-2B

Factors Compared to Glenn Check

Watertown - B2 Bake Loaf Lv Mixing Dough Mix Crumb  Grain &
Cooperator Absorption  Volume % of CK Requirement Characteristic  Tolerance Color Texture Protein Milling Baking Overall
1 60.0 2800 101.8 4 4 3 2 3 3 3 3 3
2 63.5 2750 96.5 2 2 3 2 3 2 3 2 3
3 64.0 982 95.1 4 3 2 3 3 3 3 3 2
4 66.0 3015 99.0 4 4 2 3 3 2 3 ] 2
5 68.6 3100 100.8 2 4 2 4 4 2 4 3 3
6 64.0 2700 98.2 3 2 2 3 3 3 3 3 3
7 66.1 1045 101.0 3 3 2 2 3 2 3 2 2
8 67.6 990 94.3 2 4 2 3 5 2 2 4 4
9 66.0 1000 96.6 3 3 3 2 4 3 2 3 3
10 70.2 1000 99.8 1 4 2 3 4 2 2 2 2
Average 65.6 98.3 2.8 3.3 2.3 2.7 35 2.4 2.8 2.8 2.7
+ 1 Std Dev 2.9 2.6 1.0 0.8 0.5 0.7 0.7 0.5 0.6 0.6 0.7
Factors Compared to Glenn Check
Casselton - C2 Bake Loaf LV Mixing Dough Mix Crumb  Grain &
Cooperator Absorption  Volume % of CK Requirement Characteristic  Tolerance Color Texture Protein Milling Baking Overall
1 59.0 2950 98.3 5 5 3 2 3 3 5] 3 3
2 59.0 2850 101.8 4 4 4 2 2 2 1 2 2
3 63.0 973 91.8 3 4 2 3 3 3 2 2 2
4 63.0 2927 97.6 5 5 3 2 3 2 2 2 2
5 64.2 2650 93.8 3 1 3 5 5 2 2 2 2
6 62.0 2700 93.1 3 3 2 3 3 2 5 2 2
7 62.4 1035 101.0 3 3 3 2 4 1 4 3 2
8 68.7 950 93.6 5 3 3 2 4 2 2 4 4
9 62.6 790 82.3 2 2 3 1 3 3 2 1 2
10 66.1 1019 100.9 2 4 8 3 5 2 2 3 2
Average 63.0 95.4 35 3.4 2.9 25 35 2.2 2.7 2.4 2.3
+ 1 Std Dev 2.9 5.9 1.2 1.3 0.6 11 1.0 0.6 1.4 0.8 0.7
Factors Compared to Glenn Check
Minot - M2 Bake Loaf LV Mixing Dough Mix Crumb  Grain &
Cooperator Absorption  Volume % of CK Requirement  Characteristic  Tolerance Color Texture Protein Milling Baking Overall
1 60.0 2750 96.5 5 5 3 2 4 3 3 3 3
2 61.0 3000 98.4 3 4 4 5 5 3 3 4 4
3 64.0 1020 98.3 4 3 3 3 3 2 2 3 3
4 65.0 3162 101.9 5 5 3 2 2 2 3 2 2
5 66.3 3150 98.4 1 1 1 4 5 3 3 3 3
6 63.0 2950 100.0 3 3 2 3 3 3 4 3 3
7 64.2 1180 108.3 2 3 2 3 4 3 ] ] 3
8 67.9 975 97.5 3 5 1 2 4 3 2 4 4
9 63.7 855 96.6 2 8 2 1 2 ] 1 2 2
10 68.0 890 86.1 1 3 2 1 5 3 1 1 2
Average 64.3 98.2 2.9 35 2.3 2.6 3.7 2.8 25 2.8 2.9
+ 1 Std Dev 2.6 55 1.4 1.3 0.9 13 1.2 0.4 1.0 0.9 0.7



Casselton - C3
Cooperator
1

©oO~N®Oh®WN

10
Average
+1 Std Dev

Crookston - K3
Cooperator
1

©O~N® U WN

10
Average
+ 1 Std Dev

Minot - M3
Cooperator

Boo~wouswNR

Average
+ 1 Std Dev

Williston - W3
Cooperator
1

©O~N®UNWN

10
Average
+ 1 Std Dev

Bake
Absorption
59.0
60.0
63.0
63.0
64.9
62.0
62.6
65.2
62.8
66.8
62.9
23

Bake
Absorption
56.0
61.5
60.0
65.0
66.6
63.0
63.9
65.3
64.4
66.7
63.2
3.3

Bake
Absorption
60.0
61.5
63.0
65.0
66.4
63.0
63.5
68.3
63.4
67.4
64.2
2.6

Bake
Absorption
60.0
60.5
64.0
65.0
65.5
63.0
64.4
72.7
64.2
68.1
64.7
3.6

Loaf
Volume
2900
3000
985
2927
3175
2700
990
975
820
1002

Loaf
Volume
2800
2700
848
2986
2500
2250
895
765
765
814

Loaf
Volume
2800
2950
1018
3045
3125
2900
1075
960
815
940

Loaf
Volume
2800
2950
963
3162
3000
2700
995
945
875
925

LV
% of CK
96.7
107.1
92.9
97.6
112.4
93.1
96.6
96.1
85.4
99.2
97.7
75

LV
% of CK
96.6
96.4
89.3
96.2
86.2
83.3
94.2
85.0
87.4
91.6
90.6
5.1

Lv
% of CK
98.2
96.7
98.1
98.1
97.7
98.3
98.6
96.0
92.1
90.9
96.5
2.8

LV
% of CK
98.2
95.2
87.7
100.0
923
93.1
81.2
83.3
845
82.0
89.8
6.9
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Factors Compared to Glenn Check

Mix Crumb Grain &

Tolerance Color Texture Protein Milling Baking Overall
3 2 4 3 5 3 3
3 3 4 2 3 3 3
2 3 3 2 4 2 2
2 3 2 2 2 2 2
3 5} 5 2 3 4 4
2 3 3 2 5 3 3
2 2 3 2 4 2 2
2 3 4 2 3 3 3
3 1 2 3 3 1 2
2 3 3 2 5 2 3

2.4 2.8 33 2.2 3.7 25 2.7

0.5 1.0 0.9 0.4 11 0.8 0.7
Factors Compared to Glenn Check

Mix Crumb Grain &

Tolerance Color Texture Protein Milling Baking Overall
1 2 5 1 4 1 1
2 3 3 1 3 2 2
1 3 4 2 & 2 1
2 2 2 1 3 2 2
3 3 4 1 3 1 3
1 1 1 1 4 1 1
1 1 4 1 3 2 1
2 3 2 2 2 2 2
2 1 2 1 2 1 1
1 3 4 1 2 1 1

1.6 22 3.1 1.2 2.9 15 15

0.7 0.9 1.3 0.4 0.7 0.5 0.7
Factors Compared to Glenn Check

Mix Crumb Grain &

Tolerance Color Texture Protein Milling Baking Overall
2 2 3 3 3 3 3
3 4 4 2 4 4 4
3 3 3 4 3 3 3
2 3 2 2 3 2 2
2 5 4 2 3 3 2
2 3 4 2 3 3 3
2 3 3 2 2 2 2
2 2 3 2 2 3 4
2 2 2 3 2 2 2
3 2 4 2 2 2 2
2.3 2.9 3.2 2.4 2.7 2.7 2.7
0.5 1.0 0.8 0.7 0.7 0.7 0.8

Factors Compared to Glenn Check
Mix Crumb Grain &

Tolerance Color Texture Protein Milling Baking Overall
3 3 3 3 3 3 3
4 5 5 2 3 3 3
2 3 3 3 3 2 2
3 4 4 1 2 4 3
2 4 5 2 3 2 3
4 4 3 2 5 2 5
2 2 2 1 2 2 2
3 3 2 2 2 2 2
2 1 3 2 3 2 2
2 2 5 2 3 1 2
2.7 3.1 3.5 2.0 2.9 23 2.7

0.8 1.2 1.2 0.7 0.9 0.8 0.9
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CA905-776

Factors Compared to Glenn Check

Casselton -C4 Bake Loaf LV Mixing Dough Mix Crumb Grain &
Cooperator Absorption Volume % of CK Requirement Characteristic Tolerance Color Texture Protein Milling Baking Overall
1 60.0 3000 100.0 5 B 2 2 2 3 4 3 3
2 61.0 3050 108.9 3 3 4 4 4 3 2 4 4
3 64.0 1040 98.1 4 4 3 3 3 3 3 3 3
4 65.0 3104 103.5 5 5 3 2 3 3 2 3 3
5 66.2 3100 109.7 3 1 3 5 5 3 3 5 4
6 63.0 2750 94.8 3 3 2 3 3 3 4 3 3
7 64.3 990 96.6 2 2 2 2 3 3 3 2 2
8 66.9 985 97.0 3 5 2 2 4 2 2 4 4
9 64.2 825 85.9 2 3 3 1 2 3 2 1 2
10 68.1 1001 99.1 2 4 2 2 3 3 3 2 3
Average 64.3 99.4 3.2 35 2.7 2.6 3.2 2.9 2.8 3.0 3.1
+ 1 Std Dev 25 6.9 11 1.4 0.7 1.2 0.9 0.3 0.8 1.2 0.7



Watertown - BS
Cooperator
1

©o~NoOUOh®WN

10
Average
+1 Std Dev

Casselton - C5
Cooperator
1

©O~N® N WN

10
Average
+ 1 Std Dev

Crookston - K5
Cooperator

Boo~No 0 hwNE

Average
+ 1 Std Dev

Minot - M5
Cooperator
1

©O~N® N WN

10
Average
+ 1 Std Dev

Bake
Absorption
60.0
63.5
64.0
66.0
68.4
64.0
65.4
66.0
65.3
69.3
65.2
2.6

Bake
Absorption
59.0
61.0
63.0
65.0
65.7
63.0
63.4
67.1
63.3
67.3
63.8
2.6

Bake
Absorption
58.0
61.5
62.0
65.0
66.5
63.0
63.6
69.8
64.2
67.4
64.1
3.3

Bake
Absorption
60.0
5915
64.0
63.0
65.0
62.0
62.8
68.4
62.7
66.8
63.4
2.8

Loaf
Volume
2850
3350
992
3104
3000
2600
1075
1010
895
980

Loaf
Volume
2850
3100
976
2986
2825
2600
1005
960
770
994

Loaf
Volume
2800
2850
886
2986
2600
2750
845
845
725
772

Loaf
Volume
2750
3050
966
3104
3150
2900
1000
930
760
854

LV
% of CK
103.6
1175
96.0
101.9
97.6
94.5
103.9
96.2
86.5
97.8
99.6
8.1

LV
% of CK
95.0
110.7
92.1
99.5
100.0
89.7
98.0
94.6
80.2
98.4
95.8
7.9

Lv
% of CK
96.6
101.8
93.3
96.2
89.7
101.9
88.9
93.9
82.9
86.8
93.2
6.2

LV
% of CK
96.5
100.0
93.1
100.0
98.4
98.3
91.7
93.0
85.9
82.6
94.0
6.0

Mixing
Requirement

o w
moNNwwWwawh

Mixing
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Mixing
Requirement
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Factors Compared to Glenn Check

Mix Crumb Grain &

Tolerance Color Texture Protein Milling Baking Overall
3 3 4 3 4 3 3
2 4 4 2 3 3 5
2 3 3 3 3 2 2
3 4 2 2 3 2 2
2 5 4 3 4 3 3
2 3 3 2 3 2 2
2 2 3 2 4 2 2
3 4 5 2 2 4 4
3 3 3 3 3 1 2
2 2 5 2 3 2 2

2.4 3.3 3.6 24 3.2 24 2.7

0.5 0.9 1.0 0.5 0.6 0.8 11
Factors Compared to Glenn Check

Mix Crumb Grain &

Tolerance Color Texture Protein Milling Baking Overall
2 3 4 S 4 4 4
3 3 4 2 2 3 3
2 3 3 3 4 2 2
3 2 3 2 3 2 2
2 5 5 2 3 3 3
2 3 2 2 4 3 3
2 4 4 2 4 4 2
2 3 4 2 3 4 4
3 2 2 3 2 1 2
2 3 4 2 4 3 3

23 31 3.5 23 33 2.9 2.8

0.5 0.9 1. 0. 0.8 1.0 0.8
Factors Compared to Glenn Check

Mix Crumb Grain &

Tolerance Color Texture Protein Milling Baking Overall
2 2 5 3 4 4 3
3 4 4 2 3 4 4
2 3 3 2 3 2 2
3 2 3 1 4 2 2
3 4 5 2 3 1 3
2 2 2 2 4 2 2
3 3 3 2 4 3 2
2 3 4 2 2 2 4
3 1 2 2 2 2 2
3 3 4 2 4 1 2

2.6 2.7 35 2.0 3.3 23 2.6

0.5 0.9 11 0.5 0.8 1.1 0.8
Factors Compared to Glenn Check

Mix Crumb Grain &

Tolerance Color Texture Protein Milling Baking Overall
3 3 4 3 3 3 3
2 5} 5 3 3 5 4
1 3 3 2 4 2 2
3 4 2 3 3 3 3
1 4 4 3 3 3 3
2 3 4 3 4 3 3
1 3 3 3 3 2 2
2 2 3 2 3 4 4
2 3 2 3 2 1 2
1 2 5 3 2 2 2

1.8 3.2 3.5 2.8 3.0 2.8 2.8
0.8 0.9 11 0.4 0.7 11 0.8
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Minot - M6
Cooperator
1

©o~N®UN®N

10
Average
+ 1 Std Dev

Williston - W6
Cooperator
1

© O~ UNWN

10
Average
+ 1 Std Dev

Bake
Absorption
58.0
57.0
61.0
60.0
62.0
60.0
59.8
63.1
60.3
63.8
60.5
21

Bake
Absorption
58.0
55.0
61.0
59.0
59.9
58.0
58.3
71.7
59.1
62.2
60.2
4.5

Loaf
Volume
2700
2700
922
2809
3200
2800
975
885
665
874

Loaf
Volume
2800
2400
988
3015
3225
2800
900
860
800
883

LV
% of CK
94.7
88.5
88.8
90.5
100.0
94.9
89.4
88.5

LV
% of CK
98.2
77.4
90.0
95.4
99.2
96.6
735
75.8
77.3
78.3
86.2
10.6

Mixing
Requirement

onN
mbl\)NwwNHthN
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Requirement
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Factors Compared to Glenn Check

Mix Crumb Grain &

Tolerance Color Texture Protein Milling Baking Overall
1 2 4 2 3 2 2
4 4 3 1 2 3 3
2 3 3 2 2 2 2
1 1 1 1 2 1 1
1 4 3 1 3 3 2
2 3 4 1 3 3 &
2 3 2 1 4 2 2
2 3 2 2 2 2 2
2 1 2 1 1 1 1
2 2 5 1 1 1 1

1.9 2.6 2.9 13 2.3 2.0 1.9

0.9 11 1.2 0.5 0.9 0.8 0.7
Factors Compared to Glenn Check

Mix Crumb Grain &

Tolerance Color Texture Protein Milling Baking Overall
3 2 3 2 3 3 3
2 5 4 1 3 1 1
2 3 3 4 2 2 2
3 3 3 1 3 2 2
3 4 5 1 3 3 3
4 3 3 1 3 3 4
4 3 2 1 3 2 2
4 2 2 2 2 2 2
2 3 3 1 1 1 1
3 4 5 1 1 1 1

3.0 3.2 3.3 15 2.4 2.0 21
0.8 0.9 11 1.0 0.8 0.8 1.0
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ND810

Factors Compared to Glenn Check

Casselton - C7 Bake Loaf Lv Mixing Dough Mix Crumb  Grain &
Cooperator Absorption  Volume % of CK Requirement Characteristic  Tolerance Color Texture Protein Milling Baking Overall
1 60.0 2900 96.7 2 2 2 3 4 3 3 2 2
2 62.5 3000 107.1 3 3 2 4 3 3 3 4 8
3 64.0 975 92.0 3 4 2 3 3 2 3 2 2
4 66.0 3044 101.5 5 5 8 3 8 ) ) ] 8
5 67.7 2700 95.6 3 3 3 5 5 3 3 2 2
6 64.0 2600 89.7 ] 8 2 ] 8 ) ] ] 8
7 65.5 1000 97.6 3 2 2 4 4 3 3 4 3
8 68.1 975 96.1 8] 4 2 8] 4 2 & 4 4
9 65.6 755 78.6 2 2 3 2 2 3 3 1 2
10 69.4 1027 101.7 2 4 2 3 4 3 2 3 3
Average 65.3 95.6 2.9 3.2 2.3 3.3 3.5 2.8 2.9 2.8 2.7
+ 1 Std Dev 2.8 7.8 0.9 1.0 0.5 0.8 0.8 0.4 0.3 1.0 0.7
Factors Compared to Glenn Check
Crookston - K7 Bake Loaf LV Mixing Dough Mix Crumb  Grain &
Cooperator Absorption  Volume % of CK Requirement  Characteristic ~ Tolerance  Color Texture Protein Milling Baking Overall
1 59.0 2800 96.6 2 3 2 ] 4 6] 4 4 3
2 65.0 2750 98.2 2 2 4 4 3 3 3 3 3
3 63.0 905 95.3 2 3 2 3 3 2 3 2 2
4 66.0 2883 92.9 4 4 2 3 2 2 4 2 2
5 70.3 2900 100.0 2 1 3 5 5 3 3 3 4
6 65.0 2550 94.4 1 2 2 2 2 3 3 2 2
7 67.6 810 85.3 3 3 2 3 3 3 2 2 2
8 69.3 900 100.0 3 4 2 2 4 2 2 2 4
9 67.3 705 80.6 1 2 3 2 2 3 2 2 2
10 71.6 812 91.3 1 3 2 3 3 3 2 1 2
Average 66.4 93.5 2.1 2.7 2.4 3.0 3.1 2.7 2.8 2.3 2.6
+ 1 Std Dev 3.7 6.3 1.0 0.9 0.7 0.9 1.0 0.5 0.8 0.8 0.8
Factors Compared to Glenn Check
Williston - W7 Bake Loaf LV Mixing Dough Mix Crumb  Grain &
Cooperator Absorption  Volume % of CK Requirement Characteristic  Tolerance  Color Texture Protein Milling Baking Overall
1 60.0 2900 101.8 5 5 3 3 3 3 3 3 3
2 62.5 2850 91.9 8] 4 2 5 4 2 ] 2 3
3 64.0 973.0 88.6 4 3 2 3 3 4 1 2 2
4 66.0 3104 98.2 5 5 3 3 4 2 3 3 3
5 67.7 3150 96.9 3 3 2 4 4 2 3 3 3
6 64.0 2900 100.0 3 3 3 4 2 2 3 3 4
7 65.4 1060 86.5 3 3 1 4 2 1 2 2 2
8 70.7 975 85.9 4 4 2 ] 2 2 2 2 2
9 64.9 845 81.6 2 4 2 3 3 2 2 1 2
10 69.5 868 77.0 2 4 2 B 4 2 1 1 1
Average 65.5 90.8 3.4 3.8 2.2 35 3.1 2.2 2.3 2.2 25
+ 1 Std Dev 3.2 8.3 11 0.8 0.6 0.7 0.9 0.8 0.8 0.8 0.8



CA905-780

Factors Compared to Glenn Check

Watertown - B8 Bake Loaf Lv Mixing Dough Mix Crumb  Grain &
Cooperator Absorption  Volume % of CK Requirement Characteristic  Tolerance Color Texture Protein Milling Baking Overall
1 61.0 2700 98.2 1 1 1 1 1 3 4 1 1
2 60.5 3300 115.8 2 4 4 4 3 2 2 3 4
3 64.0 890 86.2 1 1 1 3 2 2 2 1 1
4 63.0 2603 85.5 1 1 1 1 1 2 2 1 1
5 65.9 3125 101.6 2 1 2 4 3 2 3 3 3
6 63.0 2700 98.2 2 1 2 ] 8 ] 4 ] 8
7 63.2 960 92.8 2 1 1 2 3 2 4 1 2
8 63.4 935 89.0 2 2 2 8] 4 2 2 2 2
9 62.7 850 82.1 2 2 2 2 3 3 2 1 2
10 67.0 962 96.0 1 3 1 2 4 2 2 1 2
Average 63.4 94.5 16 1.7 1.7 2.5 2.7 2.3 2.7 1.7 2.1
+ 1 Std Dev 2.0 9.8 0.5 11 0.9 11 11 0.5 0.9 0.9 1.0



MNO03196

Factors Compared to Glenn Check

Watertown - B10 Bake Loaf LV Mixing Dough Mix Crumb  Grain &
Cooperator Absorption Volume % of CK Requirement Characteristic  Tolerance Color Texture Protein Milling Baking Overall
1 61.0 2850 103.6 3 3 2 3 3 3 3 2 2
2 66.0 3050 107.0 4 4 4 & 2 2 & 2 4
3 64.0 995 96.3 5 3 3 3 4 4 3 3 B8
4 66.0 3162 103.8 5 5 3 & 2 2 & 2 2
5 70.9 2975 96.7 3 2 8 3 8 2 3 3 8
6 64.0 2600 94.5 & 2 2 & 3 3] 3] 3] 3
7 68.3 1115 107.7 3 8 2 2 2 2 3 2 2
8 70.0 995 94.8 3] 3 3 3 3 2 2 3 3
9 68.2 820 79.2 2 B8 8 2 4 3 3 1 2
10 721 925 92.3 2 3 2 2 ) 2 2 2 2
Average 67.1 97.6 3.3 3.1 2.7 2.7 3.1 25 2.8 2.3 2.6
+1 Std Dev 35 8.5 11 0.9 0.7 0.5 1.0 0.7 0.4 0.7 0.7
Factors Compared to Glenn Check
Casselton - C10 Bake Loaf LV Mixing Dough Mix Crumb  Grain &
Cooperator Absorption Volume % of CK Requirement  Characteristic  Tolerance  Color Texture Protein Milling Baking Overall
1 60.0 2800 93.3 5 5 3 3 5 3] 3] 3] 3
2 60.0 2650 94.6 3 4 2 2 2 3 3 1 2
3 64.0 992 93.6 3] 4 2 3] 3 2 8 2 2
4 63.0 3044 101.5 5 5] 2 2 3 3 3 2 2
5 65.1 3000 106.2 4 4 4 5 4 8 8 4 4
6 62.0 2650 91.4 3 3 2 3 3 3 3 4 4
7 62.5 1000 97.6 & 2 3 & 5] & & & 2
8 68.5 985 97.0 4 3 3 4 4 2 3 4 4
9 62.7 915 95.3 2 3 3 2 3 & & 3] 3
10 66.6 936 92.7 3 4 3 2 4 3 3 2 2
Average 63.4 96.3 3.5 3.7 2.7 2.9 3.6 2.8 3.0 2.8 2.8
+1 Std Dev 2.7 4.5 1.0 0.9 0.7 1.0 1.0 0.4 0.0 1.0 0.9
Factors Compared to Glenn Check
Crookston - K10 Bake Loaf LV Mixing Dough Mix Crumb  Grain &
Cooperator Absorption  Volume % of CK Requirement Characteristic  Tolerance Color Texture Protein Milling Baking Overall
1 59.0 2750 94.8 3 8 2 3 8 3 4 4 2
2 62.0 2750 98.2 3] 3 4 2 2 3] 3] 8 3
3 63.0 932 98.1 3 3 3 3 3 3 2 3 8
4 65.0 3104 100.0 5 5 3 2 2 2 4 & 3
5 67.2 2950 101.7 3 1 4 4 4 3 3 3 4
6 64.0 2325 86.1 & 3 4 & 2 & 4 1 1
7 64.9 840 88.4 3 8 5 2 2 3 4 2 8
8 72.3 900 100.0 4 4 3 3] 2 4 4 4 3
9 64.9 785 89.7 2 8 8 2 2 3 3 2 &
10 68.8 888 99.9 3] 4 4 & 3 3] 4 8 3
Average 65.1 95.7 3.2 3.2 3.5 2.7 25 3.0 35 2.8 2.8
+1 Std Dev 3.7 5.6 0.8 1.0 0.8 0.7 0.7 0.5 0.7 0.9 0.8
Factors Compared to Glenn Check
Minot - M10 Bake Loaf Lv Mixing Dough Mix Crumb  Grain &
Cooperator Absorption  Volume % of CK Requirement  Characteristic  Tolerance  Color Texture Protein Milling Baking Overall
1 60.0 2750 96.5 & 3 2 2 3 & 2 & 3
2 63.5 3050 100.0 3 4 4 2 2 3 3 2 3
3 64.0 942 90.8 2 3 2 & 3 2 & 2 2
4 66.0 3045 100.0 5 5 2 2 2 2 2 2 2
5 68.4 3275 102.3 2 1 2 4 4 1 3] 4 3
6 65.0 2900 98.3 2 8 2 3 4 3 3 3 8
7 66.1 1030 94.5 & 3 2 2 2 2 2 2 2
8 68.1 940 94.0 3 5 2 2 8 2 3 3 &
9 65.6 820 92.7 2 3 2 2 2 3 3 2 3
10 70.3 908 87.8 2 3 2 2 4 2 & & 3
Average 65.7 95.7 2.7 3.3 2.2 2.4 2.9 2.3 2.7 2.6 2.7
+ 1 Std Dev 2.9 4.6 0.9 1.2 0.6 0.7 0.9 0.7 0.5 0.7 0.5



BZ903-504

Factors Compared to Glenn Check

Minot - M11 Bake Loaf LV Mixing Dough Mix Crumb  Grain &

Cooperator Absorption  Volume % of CK  Requirement Characteristic Tolerance  Color  Texture Protein Milling Baking Overall
1 60.0 2700 94.7 3 3 2 2 3 3 2 3 3
2 62.0 3250 106.6 4 2 3 4 3 3 8 3 3
3 64.0 983 94.7 3 2 2 3 3 2 4 2 2
4 65.0 3162 101.9 5 5 2 2 2 2 2 2 2
5 66.8 3025 94.5 2 3 2 5 4 1 3 2 3
6 64.0 2750 93.2 2 3 2 3 4 3 5 3 3
7 64.5 1135 104.1 3 3 2 3 3 2 2 3 2
8 66.3 975 97.5 3 5 2 3 4 2 2 4 4
9 64.5 780 88.1 2 3 2 2 2 3 3 1 2
10 68.3 900 87.0 2 3 2 3 3 2 3 3 2

Average 64.5 96.2 2.9 3.2 2.1 3.0 3.1 2.3 2.9 2.6 2.6
+ 1 Std Dev 2.4 6.4 1.0 1.0 0.3 0.9 0.7 0.7 1.0 0.8 0.7



ND808

Factors Compared to Glenn Check

Casseton - C12 Bake Loaf LV Mixing Dough Mix Crumb  Grain &
Cooperator Absorption Volume % of CK Requirement Characteristic  Tolerance Color Texture Protein Milling Baking Overall
1 60.0 3100 103.3 3 3 2 3 3 3 5 4 4
2 61.5 2950 105.4 4 2 4 5 4 3 2 5 4
3 64.0 990 93.4 3 4 2 3 8 2 2 2 2
4 65.0 3074 102.5 5 5] 3 & 2 & & 2 2
5 66.7 2500 88.5 2 2 2 5 5 3 3 2 2
6 63.0 2850 98.3 2 3 2 & 3 3] 5 3 na
7 64.4 1045 102.0 2 B8 2 3 4 3 4 3 2
8 68.0 970 95.6 3 3 2 4 4 2 4 4 4
9 64.1 905 94.3 1 8 8 3 2 3 2 2 2
10 68.3 908 89.9 2 4 2 & 4 & 4 1 3
Average 64.5 97.3 2.7 3.2 2.4 35 34 2.8 3.4 2.8 2.8
+1 Std Dev 2.7 5.9 1.2 0.9 0.7 0.8 1.0 0.4 1.2 1.2 1.0
Factors Compared to Glenn Check
Crookston - K12 Bake Loaf LV Mixing Dough Mix Crumb  Grain &
Cooperator Absorption Volume % of CK Requirement  Characteristic  Tolerance  Color Texture Protein Milling Baking Overall
1 58.0 2900 100.0 3 3 2 4 5 2 5 4 3
2 62.0 2700 96.4 3 4 & 4 4 1 3 3 3
3 60.0 883 92.9 2 2 2 3] 2 2 8 2 2
4 65.0 3104 100.0 5 5 & 3 3 1 3 2 2
5 67.0 2950 101.7 2 3 3 5 5 1 8 8 4
6 64.0 2200 81.5 2 2 3 3 2 1 5 1 1
7 64.4 860 90.5 & 3 3 4 3 1 5 2 2
8 69.5 835 92.8 4 4 2 4 4 2 4 4 4
9 64.4 810 92.6 2 3 3 & 2 2 3] 3] 3
10 68.1 825 92.8 2 4 B 4 B 1 5 2 B
Average 64.2 94.1 2.8 3.3 2.7 3.7 3.3 1.4 3.9 2.6 2.7
+ 1 Std Dev 35 5.9 1.0 0.9 0.5 0.7 1.2 0.5 1.0 1.0 0.9
Factors Compared to Glenn Check
Minot - M12 Bake Loaf LV Mixing Dough Mix Crumb  Grain &
Cooperator Absorption  Volume % of CK Requirement Characteristic = Tolerance Color Texture Protein Milling Baking Overall
1 59.0 2775 97.4 3 2 2 3 3 3 4 3 3
2 62.0 3150 103.3 8 3 2 4 4 2 8 4 3
3 63.0 985.0 94.9 3 3 2 3 3 3 4 3 B8
4 65.0 3104 100.0 5 5 3 4 2 2 4 2 2
5 66.7 3025 94.5 3 8 2 5 4 1 3 2 8
6 64.0 2800 94.9 2 3 2 & 4 2 5 & 3
7 64.7 1095 100.5 2 3 1 4 8 2 4 3 2
8 67.0 920 92.0 2 5 2 2 4 2 2 4 2
9 64.2 810 91.5 1 8 2 3 8 2 2 2 2
10 68.5 849 82.1 3 2 2 2 4 2 4 4 3
Average 64.4 95.1 2.7 3.2 2.0 3.3 3.4 2.1 35 3.0 2.6
+1 Std Dev 2.7 5.9 11 1.0 0.5 0.9 0.7 0.6 1.0 0.8 0.5
Factors Compared to Glenn Check
Williston - W12 Bake Loaf LV Mixing Dough Mix Crumb  Grain &
Cooperator Absorption  Volume % of CK Requirement  Characteristic  Tolerance  Color Texture Protein Milling Baking Overall
1 61.0 2975 104.4 5 5) 3 & 3 & 4 & 3
2 60.5 2900 93.5 2 3 4 5 4 2 3 2 8
3 64.0 1092 99.5 5 4 3 & 3 & & & 3
4 62.0 3162 100.0 5 5 3 4 4 2 4 4 8
5 65.5 3275 100.8 8 4 2 5 5 2 8 8 3
6 62.0 2950 101.7 4 4 4 4 8 3 4 3 4
7 63.4 1075 87.8 3] 2 2 4 3 2 4 2 2
8 71.