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Table 1. Effect of plant source and season on the physical composition of canola dockage
collected from canola crushing plants.

% Fraction (As is)

Large
Parameter Aspirations particles Fines
Plant A 23.6b 18.7¢c 57.2a
Plant B 22.4¢ 32.6a 44.9b
Plant C 26.9a 28.7b 44 .4b
SEM 0.53 0.58 0.70
Quarter one 23.0b 24.3b 53.0a
Quarter two 23.9b 25.2b 51.1a
Quarter three 24.4b 27.1a 48.5b
Quarter four 26.0a 30.2a 43.5¢
SEM 0.61 0.67 0.80

a-c Means in the same column for plant or quarter followed by different letters differ (P < 0.05).
SEM = Pooled standard error of the mean.
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Table 2. Effect of plant source and season on nutrient composition of the coarse fraction of canola
dockage collected from canola crushing plants.

% Nutrient (DM basis)
Neutral Acid
Crude detergent detergent Ether
Parameter protein” fiber fiber extract Ash
Plant A 15.0a 41.0 23.8b 8.3a 9.3a
Plant B 13.7b 40.3 24.5b 6.1c 8.5b
Plant C 14.0b 42.2 25.5a 6.9b 7.6¢
SEM 0.10 1.00 0.27 0.13 0.14
Quarter one 14.4 40.1 24.2b 7.0 8.7
Quarter two 14.3 40.5 24.4b 7.1 8.6
Quarter three 14.2 42.9 24.3b 7.3 8.3
Quarter four 14.0 41.3 25.4a 7.0 83
SEMY 0.11 1.08 0.32 0.16 0.16

YSEM = Pooled standard error of the mean.
Anteraction: Plant X Quarter (P < 0.05).
a-c Means in the same column for plant or quarter followed by different letters differ (P < 0.05).
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Table 3. Effect of plant source and season on nutrient composition of the fines fraction of canola
dockage collected from canola crushing plants.

% Nutrient (DM basis)
Neutral Acid
Crude detergent detergent Ether
Parameter protein fiber fiber” extract Ash
Plant A 20.9a 33.6b 22.7b 23.3b 6.1
Plant B 21.0a 35.8a 22.4b 21.9¢ 6.1
Plant C 20.1b 35.3a 24.0a 24.9a 6.2
SEM" 0.10 0.27 0.19 0.33 0.10
Quarter one 20.8 343 22.6b 23.1 6.1b
Quarter two 20.8 34.7 22.8ab 23.2 5.9b
Quarter three 20.6 353 23.2ab 23.5 6.0b
Quarter four 20.4 35.2 23.3a 23.5 6.5a
SEM" 0.13 0.31 0.21 0.40 0.12

a-c Means in the same column for plant or quarter followed by different letters differ (P < 0.05)
SEM = Pooled standard error of the mean.
Zinteraction Plant X Quarter (P < 0.05)

16



L1

OB mM
oyoyore)

I =T~ =
5558
REgg

2W N =




Table 4. Analysis of physical composition of aspirator and cleaner sieve samples collected during the cleaning
stage of canola seed from 3 western Canadian canola crushing plant.

Collected Fraction

Aspirator Cleaner Sieve
Plant Plant
A B C A B C

N=5 N=8 N=6 N=5 N=8 N=9

Aspirations Mean 81.4 79.6 90.0 16.1 8.73 33.0
Range 78.0-84.8 77.4-828 88.2-926 158-173 7.0-144 10.8-429

SD? 4.8 1.8 1.6 0.8 2.4 9.0

Large Seed Mean 6.0 2.5 1.5 79.0 823 61.1
Range 53-6.6 1.9-32 1.0-2.0 77.7-798 793-842 50.8-652

SD 0.94 0.51 0.51 1.0 2.1 8.7

Fines Mean 12.0 17.8 7.8 4.9 8.9 5.9

Range 10.6-13.5 152-199 5.0-10.6 43-6.0 59-113 43-79
SD 2.0 14 2.0 0.7 2.1 1.2

Zstandard deviation of the mean
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Table 5. Effect of inclusion rate of canola fines on nutritional profile of potential canola screenings produced from each canola

Crushing plant.
Parameter Item (DM Basis) Level of Canola Fines Inclusion
Coarse Fines
Fraction Fraction 0% 5% 8.5%" 10% 20% 25%
Plant A % %
Crude Protein 15.0 20.9 15.0 15.3 15.5 J15.6 16.2 16.5
Neutral Detergent Fiber 41.0 33.6 41.0 40.6 404 40.3 39.5 39.2
Acid Detergent Fiber 23.8 22.7 23.8 23.7 23.7 23.7 23.6 23.5
Ether Extract 8.3 23.3 83 9.1 9.6 9.8 11.3 12.1
Ash 9.3 6.1 9.3 9.1 9.0 9.0 8.7 8.5
Coarse Fines
Fraction Fraction 0% 5% 10% 13.4%* 15% 20%
Plant B % %
Crude Protein 13.7 21.0 13.7 14.1 144 14.7 14.8 15.2
Neutral Detergent Fiber 40.3 35.8 40.3 40.1 399 39.7 39.6 394
Acid Detergent Fiber 24.5 22.4 24.5 24.4 243 24.2 24.2 24.1
Ether Extract 6.1 21.9 6.1 6.9 7.7 8.2 8.5 9.3
Ash 8.5 6.1 8.5 84 83 8.2 8.1 8.0
Coarse Fines
Fraction Fraction 0% 5% - 6.9%” 10% 15% 20%
Plant C % %
Crude Protein 14.0 20.1 14.0 14.3 144 14.6 14.9 15.2
Neutral Detergent Fiber 422 35.5 42.2 419 41.7 41.5 41.2 40.8
Acid Detergent Fiber 25.5 24.0 25.5 254 254 254 253 25.2
Ether Extract 6.9 249 6.9 7.8 8.1 8.7 9.6 10.5
Ash 7.6 _ 6.2 7.6 7.5 7.5 7.5 7.4 7.3

“Estimated level of canola fines based on the sum total measured in aspirator and cleaner sieve samples in Table 3.4 in a 50/50 blend
of aspiration and cleaner sieve fractions.
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Table 1. Chemical composition of unprocessed and processed diets used in Trial 1 (DM basis).

Diets
Raw Pelleted Alfalfa-brome Pelleted alfalfa-
Canola canola hay/ brome hay/

screenings screenings barley barley
Nutrient
Crude Protein (g kg™) 174 178 128 140
Acid detergent fiber (g kg™) 280 240 306 201
Neutral detergent fiber (g kg™) 378 334 490 466
Ether Extract (g kg™') 160 176 26 28
Ash (gkg™) 143 130 70 78
Gross energy (MJ kg™) 19.9 20.6 18.4 18.6
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Table 2. Effects of processing.canola screenings and alfalfa brome hay / barley diets on voluntary intake and nutrient digestibility
coefficients of steers.

Diet Contrasts” (P-value)
Canola screenings Alfalfa-brome Main effects Interaction
hay/barley
Unprocessed Processed SEMY Unprocessed Processed SEMY  Feed Processing  Canola Alfalfa-bron
source screenings  hay/ barley

Voluntary intake (DM basis)
% body weight 2.8 23 0.13 2.74 263 0.13 NS <0.05 <0.01 NS
Kgd! 10.7 7.4 0.51 10.55 971  0.53 0.06 <0.01 <0.01 NS
Gkg?7 125.6 91,5  5.16 121.26 11523 529 009 <0.01 <0.01 NS
Apparent nutrient digestibility coefficient (DM basis)
Dry matter (g kg™') 495.3 5824 11.6 611 561 11.8 <0.01 NS <0.01 <0.01
Crude protein (g kg™) 570.8 681.6 9.5 621 623 9.8 NS <0.01 <0.01 NS
Neutral detergent fiber (g kg™) 371.1 372.2 15.4 492 368 158 <0.01 <0.01 NS <0.01
Acid detergent fiber (g kg™) 330.6 281.6 15.9 419 292 163 <0.01 <0.01 <0.05 <0.01
Fatty acid (g kg™) 487.7 6255 2.16 772 785 229 <001 <0.01 <0.01 NS
Gross energy (JkJ™) 515.1 6153 12.1 608 565 12.5 0.09 <0.05 <0.01 <0.05
Digestible energy (MJ kg ~) 10.3 12.7 0.26 11.2 105 028 <0.05 <0.01 <0.01 NS
Digestible energy intake (MJ &) 90.3 77.8 4.1 98.8 859 4.16 NS <0.05 <0.05 <0.05

Z Main effects: Feed source = Canola screenings vs alfalfa brome hay / barley; Processing = Unprocessed vs processed.
% Interaction: Canola screenings = Unprocessed vs processed; Alfalfa brome hay / barley = Unprocessed vs processed.
Y Pooled standard error of the mean.
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Table 3. Ingredient and chemical composition of diets fed to steers in Trial 2.

Diets
Low fat Medium low fat Medium high fat High fat
(67 gkg') (100 g kg™ (128 gke') (162 g kg™

Ingredient (g kg™ as-fed basis)
Low fat canola screenings, Plant A 994 645 349 0
High fat canola screenings, Plant B 0 349 645 994
Mineral vitamin mix” 3 3 3 3
Todized cobalt salt” 3 3 3 3
Chemical Composition (DM basis)
Crude protein (g kg™) 140 149 157 167
Acid detergent fiber (g kg™) 256 251 247 242
Neutral detergent fiber (g kg™) 401 376 355 331
Ether extract (g kg™) 67 100 128 162
Ash (gkg™) 70 88 103 121
Gross energy (MJ kg™) 19.3 19.7 20.1 20.6

7180 gkg Ca, 180 gkg ' P, 9 gkg' Mg, 10,500 mg kg Zn, 90 mg kg ' L, 9000 mg kg ' Fe, 5250 mg kg Mn, 3150 mg kg
Cu, 45 mg kg™ Co, 3,000 mg kg™ Fl, 500,000 IU kg™ vitamin A, 50,000 IU kg vitamin Ds, 500 IU kg™’ vitamin E.
Y990 g kg NaCl, 120 mg kg™ Co, 180 mg kg'I
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Table 4. Effect of increasing levels of fat in canola screening diets on dry matter and nutrient digestibility.

Diets Contrasts” (P-value)

Low fat Medium low fat Medium high fat  High fat
Parameter (67gkg") (100 gkg") (128gkg"y (162 gkg') SEMY L Q
Voluntary intake (DM basis)
% body weight 2.26 2.29 2.10 1.83 0.09 01 02
Kg* 7.04 7.33 6.54 5.68 0.34 03 .02
Gkg " 94.84 97.00 79.65 80.14 4.84 03 NS
Apparent nutrient digestibility coefficient (DM basis)
Dry matter (g kg™) 631 612 637 632 11.0 NS NS
Crude protein (g kg™) 734 694 702 715 14.2 NS NS
Acid detergent fiber (g wm-_v 278 265 307 333 23.7 .16 NS
Neutral detergent fiber (g kg™) 335 331 376 413 23.8 .05 NS
Fatty acid (g kg™) 822 735 741 640 22.1 .01 NS
Gross energy (J E-_v 658 644 666 647 12.2 NS NS
Digestible energy (MJ kg™) 12.7 12.7 13.4 13.3 0.25 0.05 NS

Z Contrasts were the linear (L) and quadratic (Q) effects of increasing fat levels. No cubic effects were detected.
Y Pooled standard error.
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Table S. Fatty acid intake and estimated digestible energy intake of steers fed four levels of fat in pelleted canola screenings diets

Diets Contrasts” (P-value)
Low fat Medium low fat Medium high fat High fat
(67 gkg’) (100 gkg™") (128 gkg™) (162 gkg")y SEMY L Q
Total fatty acid intake (g d™') 3443 551.6 631.8 697.8 332 <.01 NS
Digestible fatty acid intake (g d™) 283.0 404.6 467.2 445.7 28.3 <.01 NS
Digestible energy intake (MJ d™') 71.1 78.2 74.0 66.1 4.1 NS <.05

Z Contrasts were linear (L) and quadratic (Q) effects of increasing fat level. No cubic effects were detected.
Y Pooled standard error of the mean
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Table 1. Ingredients and chemical composition of diets used in the rumen metabolism (Trial 1) and the finishing
(Trial 2) trials.

Canola screenings:barley grain

25:75 50:50 75:25 100:00

Metabolism trial
Ingredient composition (g kg™’ as-fed)

Canola screenings 247.0 496.0 745.0 992.0
Barley grain 745.0 496.0 247.0 0.0
1:1 Mineral-vitamin mix* 4.0 4.0 4.0 4.0
Stock salt” 4.0 4.0 4.0 4.0

Chemical composition (g kg™’ dry matter)

Crude protein 102.0 111.0 121.0 130.0
Acid detergent fiber 111.0 155.0 198.0 241.0
Neutral detergent fiber 237.0 268.0 298.0 328.0
Ether extract 41.0 64.0 87.0 110.0
Ash 43.0 64.0 85.0 106.0
Non-structural carbohydrates 577.0 493.0 409.0 326.0
Finishing trial

Ingredient composition (g w.w; as-fed)

Canola screenings 200.0 450.0 700.0 950.0
Barley grain 750.0 500.0 250.0 0.0
Supplement” 50.0 50.0 50.0 50.0

Chemical composition (g ww.L dry matter)

Crude protein 133.0 140.0 144.0 150.0
Acid detergent fiber 117.0 194.0 239.0 296.0
Starch 505.0 404.0 335.0 248.0

2180 gkg” Ca, 180 gkg'P, 9 gkg! Mg, 10,500 mg kg Zn, 90 mg kg I, 9000 mg kg’ Fe, 5250 mg kg™’ Mn, 3150
mg kg Cu, 45 mg kg Co, 3,000 mg kg Fl, 500,000 [U kg Vit. A, 50,000 IU kg™ Vit. D3, 500 TU kg™ Vit. E.
Y990 g kg™ NaCl, 120 mg kg™ Co, 180 mg kg''L

*621.5 g kg™ canola screenings, 230 g kg limestone, 116 g kg vitamin/mineral premix, 0.01 g kg™ sodium
selenite, 10 g kg™’ urea, 10 g kg molasses, 10 g kg™ canola meal, and 2.5 g kg™ pellet binder.
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Table 4. Weights, average daily gain (ADG), dry matter intake and feed efficiency of steers fed diets consisting of different ratios of canola
screenings and barley grain (as-fed), and a barley grain / barely silage-based control diet.

Canola screenings:barley grain. Contrasts®,
Item Barley grain / barley 25:75 50:50 75:25 100:0 SEM” L Q
silage-based diet
Days on test 83 83 83 83 83
Treatment replicates 14 13 13 13 13
Start of test weight (kg) 4349 4233 4239 4393 429.2 8.8 0.44 0.57
End of test weight (kg) 537.0a 542.1a 538.5a 521.4a 490.9b 9.26 0.0002 0.167
Day 1 through 42
Dry matter intake (kg d*) 9.1b 10.7a 10.9a 9.8ab 9.5ab 0.38 0.01 0.53
ADG (kg) 1.21a 1.46a 1.27a 0.75b 0.43c 0.10 0.0001 0.157
Gain:feed (kg kg™) 0.13a 0.14a 0.12a 0.07b 0.04b 0.01 0.0001 0.57
Day 43 through 83
DM intake (kg d™) 9.2 10.2 10.9 104 9.6 0.55 0.43 0.22
ADG (kg) 1.26ab 1.49a 1.23ab 1.06b 0.11 0.015 0.25
1.40ab
Gain:feed (kg kg™) 0.14 0.14 0.14 0.11 0.11 0.01 0.032  0.89
Day 1 to slaughter
DM intake (kg d7) 9.2b 10.4ab 10.9a 10.1ab 9.6ab 0.41 0.09 0.27
ADG (kg) 1.23a 1.43a 1.38a 0.99b 0.74c 0.08 0.0001 0.25
Gain:feed (kg kg'') 0.13a 0.14a 0.13a 0.09b 0.08b 0.01 0.0001 0.70

a-c Means in the same row followed by different superscripts are dificrent (P <0.05).

*Orthogonal polynomial contrasts were linear le and quadratic (Q) effects of barley grain inclusion rate.
YPooled standard error of the mean.
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Table S. Carcass characteristics of steers fed diets consisting of different ratios of canola screenings and barley grain (as-fed), and a

barley grain / barely silage-based control diet.

Canola screenings:barley grain Contrasts®

Item Barley grain / barely 25:75 50:50 75:25 100:0 SEMY L Q
silage-based diet

Treatment replicates 13 13 12 13 13
Carcass weight (kg) 300.6 300.6 309.0 290.5 290.8 6.19 0.08 0.52
Average fat (cm) 12.2a 11.7ab 11.3ab 8.9ab 7.76  1.11 0.006 0.73
Ribeye area (cm?) 76.9 78.8 79.6 78.8 77.9 231 0.74 0.70
Marbling” 8.2 8.2 7.8 7.9 7.9 0.54 0.80 0.75
Lean meat yield (%) 56.9 57.5 57.8 58.6 60.2 1.01 0.05 0.49

% Polynomial contrasts linear (L) and quadratic (Q) effects of barley grain inclusion rate.
YPooled standard error of the mean.

a,b Means in the same row followed by different letters are different (P < 0.05).

¥ Marbling score: 1 = very abundant, 5 = moderate, 7 = trace, 10 = devoid.
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Table 1. Chemical composition of the diet used in the digestibility trial.

Supplemental calcium (% of DM)

0.0 1.0 1.5 2.0
Crude protein (%) 17.3 16.3 16.1 15.5
Ether extract (%) 12.7 13.0 13.0 12.3
Neutral detergent fiber (%) 39.2 403 40.0 39.4
Acid detergent fiber (%) 25.2 26.4 24.7 25.5
Ash (%) 8.2 10.6 11.7 12.8
Gross energy (MJ kg™) 18.8 18.4 17.6 17.6
Calcium (%) 0.8 1.8 24 3.0
Phosphorous (%) 0.5 0.5 0.5 0.5
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Table 2. Effect of calcium level in processed canola screening diets of dry matter intake and nutrient
digestibility coefficients.

Supplemental calcium (% of DM) Contrast
0.0 1.0 1.5 2.0 SEM L Q C

Dry matter intake

kgd! 72 7.6 6.7 72 1.9 NS NS NS
% of body weight 2.1 22 2.1 2.0 NS NS NS
gkg?” 90.3 93.8 87.5 93.8 NS NS NS
Apparent nutrient digestibility coefficient (%)

Dry matter 573 54.7 54.5 46.5 1.2 0.0001 0.01 NS
Organic matter 60.4 58.7 58.9 524 1.1 0.0007 0.03 NS
Crude protein 71.4 69.5 72.6 67.1 1.0 NS NS 0.01
Neutral detergent fiber 35.1 28.6 31.9 20.9 2.9 0.01 NS NS
Acid detergent fiber 28.5 27.7 29.9 16.6 32 NS NS NS
Ether extract 60.2 51.9 52.2 48.8 4.1 NS NS NS
Gross energy 58.1 55.1 55.3 49.7 1.3 0.0008 NS NS
Digestible energy (MJ kg™ 10.9 10.0 10.0 8.8 0.06 0.0001 NS NS
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