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396 NUTRIENT REQUIREMENTS OF DAIRY CATTLE

TABLE 19-2  Continued

Barley Silage. Barley Silage, Beet Pulp, Dry, Beet Pulp,
Feed Name Mid-Maturity Vegetative Beet Pulp, Dry Molasses Added Wet Bermudagrass Hay
Phe, % CP 342 342 361 3.6l 3.6l 3.92
Thr, % CP 251 251 446 4.46 4.46 3.60
Trp, % CP 1.42 1.42 1.08 1.08 1.08 1.24
Val, % CP 4.80 4.80 5.54 5.54 554 4.51
TFAs, % DM 1.70 207 0.63 0.63 0.64 1.25
C12:0, % TFA 0.80 0.80 282
C14:0, % TFA 5.50 5.50 118
C16:0, % TFA 43.40 43.40 26.66 26.66 26.66 30.30
Cl6:1, % TFA 0.39 0.39 0.39 1.42
C18:0, % TFA 4.10 4.10 0.89 0.89 0.89 19
CI18:1 trans, % TFA 0.14 0.14 0.14 1.14
C18:1 cis, % TFA 7.30 7.30 11.55 11.55 11.55 332
C18:2, % TFA 1230 12.30 49.83 4983 49.83 18.79
C18:3, % TFA 240 240 6.35 6.35 6.35 20.75
Others, % TFA 2420 24.20 4.19 4.19 4.19 16.29

Bermudag rass

Bermudagrass Silage, Blood Meal., Blood Meal, Brewers
Feed Name Silage, Mature Mid-Maturity High dRUP Low dRUP Grains, Dry Brewers Grains, Wet
CP. % DM 10.27 14.59 96.97 96.97 2549 28.08
Arg, % CP 388 3.88 4.20 4.20 5.80 5.80
His, % CP 1.63 1.63 6.00 6.00 2.28 2.28
e, % CP 332 332 LO8 1.08 4.02 4.02
Leu, % CP 6.22 6.22 12.40 12.40 8.30 8.30
Lys, % CP 349 349 877 8.77 355 355
Met, % CP 1.30 1.30 L15 1.15 2.14 2.14
Phe, % CP 19 3,92 6.79 6.79 5.54 5.54
Thr, % CP 3.60 3.60 4.55 4.55 3.59 3.59
Trp, % CP 1.24 1.24 1.58 1.58 1.34 1.34
Val, % CP 451 4,51 8.32 §.32 547 547
TFAs, % DM 1.35 1.44 1.31 1.31 8.31 7.61
C12:0, % TFA 144 1.44 0.1 0.11 0.14 0.03
C14:0, % TFA 0.50 0.50 1.48 1.48 0.73 0.40
C16:0, % TFA 21.08 21.08 2162 21.62 26.69 2449
Clé:l, % TFA 1.31 1.31 Lo2 1.02 0.20 0.20
C18:0, % TFA 242 242 21.66 21.66 224 1.83
C18:1 trans, % TFA 5.13 5.13
C18:1 cis, % TFA 4.86 4.86 2647 26,47 14.60 11.23
C18:2, % TFA 24,88 24.88 14.89 14.89 48.87 53.82
C18:3, % TFA 246 3246 0.46 0.46 4.57 537
Others, % TFA 11.06 11.06 7.16 7.16 1.95 263

Candy (Not

Brewers Brewers Calcium Chocolate) Candy By-product, Canola Meal,
Feed Name Yeast, Dry Yeast, Wet Soaps By-product High Protein Solvent Extracted
CF, % DM 50.72 43.32 0.00 2.37 14.63 41.49
Arg, % CP 0.85 0.85 2.25 225 5.93
His, % CP 0.45 0.45 1.57 2.66
Ile, % CP 0.71 0.71 3.60 3.60 3.93
Leun, % CP 6.52 6.52 6.92
Lys, % CP 0.65 0.65 2.25 225 5.51
Met, % CP 0.34 0.34 1.57 1.57 197
Phe, % CP 0.67 0.67 3.82 3.82 4.00
Thr, % CP 0.60 0.60 3.82 3.82 4.43
Trp, % CP 0.13 0.13 0.67 0.67 1.34
Val, % CP 0.81 0.81 5.84 5.84 511
TFAs, % DM 0.11 2.34 84.50 0.25 1.1 2.51
C12:0, % TFA 0.20 0.23 6.54
C14:0, % TFA 1.60 0.35 5.13 0.19
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TABLE 19-2  Continued

Candy (Not

Brewers Brewers Calcium Chocolate) Candy By-product,  Canola Meal,
Feed Name Yeast. Dry Yeast, Wet Soaps By-product High Protein Solvent Exracted
C16:0, % TFA 50.80 18.55 18.24 9.76
C16:1, % TFA 0.23 0.14 0.90
C18:0, % TFA 4.10 7.94 18.81 2.24
C18:1 trans, % TFA 17.44 9.08 0.61
C18:1 cis, % TFA 3570 38.75 30.81 45.21
C18:2, % TFA 7.00 15.56 7.78 3145
C18:3, % TFA 0.20 0.20 0.58 RN
Others, % TFA 100.00 100.00 0.40 0.74 2.89 1.92

Canola Seed, Chocolate Citrus Pulp, Citrus Pulp, Cool-Season Grass  Cool-Season Grass
Feed Name Ground By-product Dry Wet Hay, Mature Hay, Mid-Maturity
CP. % DM 23.36 10.00 7.19 8.60 9.23 13.28
Arg, % CP 593 2.25 J2 372 4.10 4.10
His, % CP 2.66 1.57 L.70 1.70 1.94 1.94
He, % CP 393 3.60 288 2.88 3.96 3.96
Leu, % CP 6.92 6.52 525 3.25 7.39 739
Lys, % CP 5.51 2.25 2.72 272 4.85 4.85
Met, % CP 1.97 1.57 104 1.04 1.64 1.64
Phe, % CP 4.00 3.82 3.62 3.62 4.78 4.78
Thr. % CP 4.43 3.82 294 2.94 4.10 4.10
Tep. % CP 1.34 0.67 0.95 0.95 2.0 2.09
Val, % CP 5.1 5.84 385 3.85 5.22 522
TFAs, % DM 3946 20.68 1.72 1.72 0.95 1.58
C12:0, % TFA 6.54 0.67 0.67 0.89 0.89
C14:0, % TFA 0.19 5.13 0.56 0.56
C16:0, % TEA 9.76 18.24 26.85 26.85 15.22 15:22
Clé:1, % TFA 0.90 0.14 0.59 0.59 1.48 1.4%8
C18:0, % TFA 224 18.81 4.93 4.93 1.29 1.29
C18:1 trans, % TFA 0.61 9.08 0.05 0.05
C18:1 cis, % TFA 45.21 30.81 23.30 23.30 2.52 2.52
C18:2, % TFA 3145 1.78 3492 34.92 16.62 16.62
C18:3, % TFA 771 0.58 6.42 6.42 55.50 55.50
Others, % TFA 1.92 2.89 1.70 1.70 6.49 6.49

Cormn, Ear with Corn, Ear with
Husk and Some Husk and Some

Cool-Season Stalk, Ensiled, Stalk, Ensiled, Corn and Cob
Feed Name Grass Silage High Fiber Low Fiber Meal, Dry Corn Cobs Corn Germ
CP, % DM 13.42 7.95 7.83 8.41 2.97 15.42
Arg, % CP 3.06 3.85 3385 3.30 4.00 6.64
His, % CP 1.66 2.69 .69 279 2.94 2.99
Ile, % CP 3.57 3.46 346 3.54 3.50 3.08
Leu, % CP 6.12 12.98 1298 13.00 12,70 B.22
Lys, % CP 3.28 2.69 2.69 2.60 2.78 4.58
Met, % CP 1.21 L83 L83 2.00 2.50 1.78
Phe. % CP 4.37 5.00 5.00 4.50 4.72 4.11
Thr, % CP 334 3.56 356 3.56 3.59 3.83
Trp, % CP 107 0.68 0.69 1.40
Val, % CP 4.89 4.42 442 4.74 4.78 4.86
TFAs, % DM 1.84 2.89 311 3.26 0.35 16.89
C12:0, % TFA 6.56
C14:0, % TFA 0.54 0.30 0.30 0.30 1.15 0.71
C16:0, % TFA 16.76 13.60 13.60 13.60 12.69 16.90
Cle:l, % TFA 1.67 0.20 0.20 0.20 0.12 0.13
C18:0, % TFA 1.94 1.80 12O 1.80 1.94 2.4
C18:1 trans, % TFA
C18:1 ¢is, % TFA 3.80 26.00 26,00 26.00 25.10 25.17
C18:2, % TFA 19.96 55.10 55.10 55.10 56.25 52.64
C18:3, % TFA 44.30 1.60 1.60 1.60 1.69 1.47
Others, % TFA 4.46 1.40 1.40 1.40 1.05 0.94
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398 NUTRIENT REQUIREMENTS OF DAIRY CATTLE

TABLE 19-2 Continued

Com Germ Com Gluten Corn Gluten Com Grain Dry, Com Grain
Feed Name Meal Feed, Dry Feed, Wet Corn Gluten Meal  Coarse Grind Dry, Fine Grind
CF, % DM 26.14 23.19 23.11 68.52 8.51 8.51
Arg, % CP 6.64 4.58 4.58 3.4 4.5 4.75
His, % CP 299 2.94 294 2.02 288 2.88
Tle, % CP 3.08 2.9 299 3.98 338 3.38
Leu, % CP 822 8.46 8.46 16.35 12.00 12.00
Lys, % CP 4.58 3.08 3.08 1.64 3.00 3.00
Met, % CP 1.78 1.59 1.59 2.38 2.00 2.00
Phe, % CP 4.11 348 348 6.18 4.88 488
Thr, % CP 3.83 3.58 358 334 3.63 3.63
Trp, % CP 140 0.50 0.50 0.54 0.75 0.75
Val, % CP 4.86 473 4.73 4.51 4.63 4.63
TFAs, % DM 2.11 3.38 3.09 1.44 3.84 384
C12:0, % TEA 0.03 0.31
C14:0, % TFA 0.71 0.99 0.06 0.22 233 2.33
C16:0, % TFA 16.90 23.94 20.87 13.62 13.21 13.21
Cl16:1, % TFA 0.13 0.20 0.32 0.08 0.12 0.1z
CIB:0, % TFA 204 2.51 4.30 217 1.99 1.99
C18:1 trans, % TFA 0.13
C18:1 cis, % TFA 25.17 17.19 19.08 2222 24.09 24.09
C18:2, % TFA 52.64 50.48 49.97 57.46 55.70 55.70
CI18:3, % TFA 147 3.21 2.90 QT 1.62 1.62
Others, % TFA 0.94 1.44 207 1.47 0.94 0.94

Corn Grain Cormn Grain, Corn Grain High
Dry, Medium High Moisture, Moisture, Fine Corn Grain Com Grain,

Feed Name Grind Coarse Grind Grind Screenings Steam-Flaked Com Hominy
CP, % DM 8.51 8.51 851 8.56 £.00 10.06
Arg, % CP 4.75 475 335 5.00 4.75 6.20
His, % CP 2.88 2.88 254 2.67 2.88 2.80
Tle, % CP 3.38 338 338 3.26 338 3.20
Leu, % CP 12.00 12.00 11.60 10.12 12.00 9.10
Lys, % CP 3.00 3.00 2.64 3.60 3.00 4.30
Met, % CP 2.00 2.00 2.11 1.86 2.00 1.90
Phe, % CP 4.88 4.88 4.56 4.65 4.88 4.30
Thr, % CP 3.63 3.63 368 3.84 363 3.80
Trp, % CP 0.75 0.75 0.98 0.81 0.75 0.90
Val, 9% CP 4.63 4.63 4.90 442 4.63 4.80
TFAs, % DM 3.84 354 357 3.18 3.4 5.38
C12:0, % TFA
C14:0, % TEA 2,33 233 026 .87 2.62
C16:0, % TFA 13.21 13.21 13.57 14.14 1292 13.96
Clé6:1, % TFA 0.12 0.12 0.19 0.08
C18:0, % TFA 1.99 1.99 183 2.05 1.86 .37
C18:1 trans, % TEA
CI18:1 cis, % TFA 24.09 24.00 25.99 2372 23.17 24.80
C18:2, % TFA 55.70 55.70 55.08 56.43 58.38 53.38
CI18:3, % TFA 1.62 1.62 1.64 1.97 1.82 1.81
Others, % TFA 0.94 0.94 144 1.68 0.90 1.05

Corn Silage, Com Silage, Corn Silage. Com Stalks. Com Stalk.
Feed Name Immature Mature Typical Ensiled, High DM Ensiled, Low DM Cotton Gin Trash
CP. % DM 791 747 771 5.61 7.00 11.98
Arg, % CP 232 232 2.32 2.32 232 11.40
His, % CP 1.71 171 1.71 1.71 1541 32
lle, % CP 341 34 341 341 341 3.39
Leu, % CP 8.54 8.54 8.54 q.54 8.54 7.22
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TABLE 19-2  Continued

Com Silage, Com Silage, Corn Silage, Corn Stalks, Corn Stalk,
Feed Name Immature Mature Typical Ensiled, High DM Ensiled, Low DM Cotton Gin Trash
Lys, % CP 2.80 2.80 2.80 2.80 2.80 4.66
Met. % CP 1.59 1.59 1.59 1.59 1.59 1.83
Phe, % CP 3.90 3.90 3.90 3.90 3.90 5.63
Thr, % CP 4 3.41 341 3.41 341 3.81
Trp. % CP 0.73 0.73 073 0.73 0.73 1.42
Val, % CP 4.51 4.51 451 4.51 4.51 5.00
TFAs, % DM 2.32 2.36 2.35 0.48 0.72 3.14
C12:0, % TFA 0.31 0.31 031 0.31 0.31
C14:0, % TFA 0.46 0.46 046 0.46 0.46 070
C16:0, % TFA 17.83 17.83 17.83 17.83 17.83 23013
C16:1, % TFA 0.36 0.36 0.36 0.36 0.36 0.65
C18:0, % TFA 242 242 242 2.42 242 3.25
C18:1 trans, % TFA 0.00 0.00 0.00 0.00 0.00
C18:1 eis, % TFA 19.24 19.24 19.24 19.24 19.24 19.29
C18:2, % TFA 47.74 47.74 47.74 47.74 47.74 51:56:
C18:3, % TFA 8.25 8.25 8.25 8.25 8.25 0.53
Others, % TFA 340 340 340 3.40 3.40 0.89

Distillers Grains Distillers Grains Distillers Grains

Cottonseed Cottonseed Cottonseed, and Solubles, and Solubles, and Solubles, High
Feed Name Hulls Meal Whole Linted Dried. High Fat Dried, Low Fat Protein
CP, % DM 6.97 46.69 2331 30.20 30.97 38.99
Arg, % CP 11.40 11.57 10.81 4.30 4.30 4.30
His, % CP 32 272 2.81 2.66 2.66 2.66
He, % CP 339 3.01 317 3.65 3.65 3.65
Leu, % CP 7.22 5.53 5.79 11.67 11.67 11.67
Lys, % CP 4.66 iw 434 2.81 2.81 2.81
Met, % CP 1.83 1.39 1.49 1.98 1.98 1.98
Phe. % CP 5.63 5.27 5.20 4.87 4.87 4.87
Thr, % CP 3.81 3.05 321 373 .73 173
Trp. % CP 1.42 1.22 1.18 0.80 0.80 0.80
Val, % CP 5.00 4.23 4.34 4.87 4.87 4.87
TFAs, % DM 3.14 .06 18.26 11.39 7.90 6.56
€12:0, % TFA 0.12 0.12 0.12
C14:0, % TFA 0.70 0.94 0.69 0.14 0.14 0.14
C16:0, % TFA 2313 25.80 2391 14.05 14.05 14.05
Clé:1, % TFA 0.65 0.52 055 0.13 0.13 0.13
C18:0, % TFA 3.25 2.95 2.33 2.39 2.39 2.39
C18:1 rrans, % TFA 0.05 0.01 0.01 0.01
C18:1 eis, % TFA 19.29 18.33 15.24 24.57 24.57 24.57
C18:2, % TFA 51.56 50.20 5648 56.11 56.11 56.11
C18:3, % TFA 0.53 0.30 0.19 1.68 1.68 1.68
Others. % TFA 0.89 0.92 061 0.81 0.81 0.81

Distillers

Grains and Distillers

Solubles, Grains with Distillers
Feed Name Modified Wet Solubles, Wet Solubles Fat, Canola 0Oil Fat, Corn Oil Fat, Cottonseed 0il
CP, % DM 30.28 31.45 2258
Arg, % CP 4.30 4.30 430
His. % CP 2.66 2.66 2.66
Ile, % CP 3.65 3.65 3.65
Leu, % CP 11.67 11.67 11.67
Lys, % CP 2.81 2.81 281
Met, % CP 1.98 1.98 1.98
Phe, % CP 4.87 4.87 487
Thr, % CP 3 3.73 373
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TABLE 19-2  Continued

Distillers
Grains and Distillers
Solubles, Grains with Distillers
Feed Name Modified Wet Solubles, Wet Solubles Fat, Canola Oil Fat, Corn Oil Fat, Cottonseed Oil
Trp. % CP 0.80 0.80 0.80
Val, % CP 4.87 4.87 487
TFAs, % DM 8.35 8.31 999 #8.00 88.00 88.00
C12:0, % TFA 0.30 0.30 0.30 0.10
C14:0, % TFA 0.25 0.25 0.25 0.10 0.83
C16:0, % TFA 15.00 15.00 15.00 4.36 11.08 25.97
C16:1, % TFA 0.10 0.10 0.10 0.28 0.57
C18:0, % TFA 2.50 2.50 2,50 2.05 1.55 3.00
C18:1 trans. % TFA 0.05 0.05 0.05 3.53
C18:1 cis, 5% TFA 18.00 18.00 18.00 57.28 26.95 20.16
C18:2, % TFA 55.00 55.00 55.00 18.99 58.95 48.93
C18:3, % TFA 8.00 8.00 8.00 7.64 1.10 0.10
Others, % TFA 0.80 0.80 0.80 5.67 0.38 0.44
Fat, Fart,
Feed Name Flaxseed Oil Far, Lard Safflower Oil Fat, Soybean Oil Fat. Sunflower Qil  Fat. Tallow
CP, % DM
Arg, % CP
His, % CP
Tle, % CP
Leu, % CP
Lys, % CP
Met, % CP
Phe, % CP
Thr, % CP
Trp, % CP
Val. % CP
TFAs, % DM 88.00 §8.00 88.00 88.00 88.00 88.00
C12:0, % TFA 0.20 0.11 0.09
C14:0, % TFA 0.16 1.30 0.10 0.11 3.00
C16:0, % TFA 5.74 23.80 10.77 10.83 T35 24.43
Cl6:1, % TFA 0.18 2.70 0.14 0.09 3.79
C18:0, % TFA 4,30 13.50 11.97 3.89 10.65 17.92
C18:1 trans, % TFA 0.59 3.99
CI18:1 cis, % TFA 18.88 41.20 14.33 22.82 4339 41.62
C18:2. % TFA 14.15 10.20 60.63 53.75 3549 1.09
C18:3, % TFA 5595 1.00 0.30 8.23 0.79 0.53
Others, % TFA 0.64 6.10 1.90 0.13 1.67 3.54
Fruit and Vegetable
Feed Name Feather Meal Fish Meal Flaxseed Flaxseed Meal By-product, Wet Glycerol
CF, % DM 90.55 69.19 22,79 38.48 13.62
Arg, % CP 6.56 5.63 9.10 9.10 4.00
His, % CP 1.21 2.35 2.17 2,17 2.94
e, % CP 4.60 3.89 4.06 4.06 3.50
Leu, % CP 813 6.74 5.94 5.94 12.70
Lys, % CP 260 6,82 4.06 4.06 278
Met, % CP 0.70 2.53 1.76 1.76 2.50
Phe, % CP 477 3.73 4.63 4.03 4.72
Thr, % CP 4.53 3.89 3.65 3.65 359
Trp, % CP 0.76 0.96 1.48 1.48 0.69
Val, % CP 701 4.59 4.88 4.88 4.78
TFAs, % DM 7.85 6.44 3341 3.08 6.13 5.24
C12:0. % TFA 0.34
C14:0, % TFA 1.09 10.35 0.16 0.16 0.26
C16:0, % TFA 2433 2846 5.74 5.74 13.57
Cl6:l, % TFA 651 13.01 0.18 0.18 0.19
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TABLE 19-2  Continued

Fruit and Vegetable

Feed Name Feather Meal Fish Meal Flaxseed Flaxseed Meal By-product, Wet Glycerol

C18:0, % TFA 8.27 6.00 4.30 4.30 1.83

C18:1 trans, % TFA 1.09 020

C18:1 cis, % TFA 3251 10.97 18.88 18.88 25.99

C18:2, % TFA 13,19 1.09 14.15 14.15 55.08

C18:3, % TFA 0.54 0.96 55.95 55.95 1.64

Others, % TFA 12.13 28.96 0.64 0.64 .44
Grain Grain Sorghum Grass-Legume
Screenings, Grain Grain Sorghum  Silage, Grass-Legume Mixtures, Mix

Feed Name Source Unknown Sorghum Hay Silage, Mature Mid-Maturity Mixtures, Mix Hay  Silage

CP. % DM 16.18 8.81 §.22 8.89 12.12 17.68

Arg, % CP 5.00 4.07 4.07 4.07 4.51 347

His, % CP 267 247 247 247 1.79 1.68

lle, % CP 326 391 3191 3.91 398 376

Leu, % CP 10.12 13.04 13.04 13.04 6.79 6.24

Lys, % CP 3.60 2.64 2.64 2.64 4.29 3.85

Met, % CP 1.86 1.93 1.93 1.93 1.43 1.29

Phe, % CP 4.65 5.24 524 5.24 4.34 4.28

Thr, % CP 3.84 3.59 359 3.39 3.99 3.59

Trp, % CP 0.81 1.16 .16 1.16 1.37 1.01

Val, % CP 442 5.00 5.00 5.00 4.88 4.95

TFAs, % DM 291 1.36 1.93 1.56 1.37 2.03

C12:0, % TFA 2.86 286 2.86 1.15 9.27

C14:0, % TFA 0.89 0.89 0.89 0.62 0.60

€16:0, % TFA 14.14 20.64 20.64 20.64 18.98 17.79

Cle:l, % TFA 0.43 043 0.43 1.77 1.79

C18:0, % TFA 205 242 242 242 2.79 2.65

CI18:1 trans, % TFA 0.00 0.17

CI18:1 cis. % TFA 2332 10.18 10.18 10.18 1.85 2.93

C18:2, % TFA 56.43 3037 30.37 30.37 3321 17.94

C18:3, % TFA 1.97 25.53 25.53 25.53 33.39 41.51

Others, % TFA 1.68 6.68 6.68 6.68 6.08 5.54
Grass-Legume Grass-Legume
Mixtures, Mixtures, Grass-Legume Grass-Legume Grass—Legume Grass-Legume
Predominantly Predominantly Mixtures, Mixtures, Predomi- Mixtures, Predomi-  Mixtures,
Grass, Hay. Grass, Hay, Predominantly nantly Legume, nantly Legume. Predominantly

Feed Name Mature Mid-Maturity Grass, Silage Hay, Immature Hay, Mature Legume, Silage

CP. % DM 10.85 428 14.34 20.35 17.38 20.04

Arg, % CP 447 447 347 4.50 4.50 347

His, % CP 1.79 1.79 168 1.79 1.79 1.68

Tle, % CP 375 3.5 3.76 3.7 379 3.76

Leu, % CP 6.76 6.76 6.24 6.81 6.81 6.24

Lys, % CP 4.25 4.25 3.85 4.31 4.31 385

Met, % CP 143 143 1.29 1.43 1.43 1.29

Phe, % CP 4.34 4.34 4.28 4.34 4.34 4.28

Thr, % CP 398 398 3.59 4.00 4.00 3.59

Trp, % CP 1.36 1.36 1.01 1.38 1.38 1.01

Val, % CP 486 486 4,95 4.89 4.89 4.95

TFAs, % DM 1.29 193 1.98 1.78 1.23 1.99

C12:0, % TFA 1.15 115 9.27 1.15 1.15 9.27

C14:0, % TFA 0.62 0.62 0.60 0.62 0.62 0.60

Cl16:0, % TFA 1898 18,98 17.79 18.98 18.98 17.79

C16:1, % TFA L% 197 119 77 L7 1.79

C18:0, % TFA 79 2,79 2.65 279 219 2.65

C18:1 trans, % TFA 0.17 0.17 0.17 0.17

CI8:1 cis, % TFA 1.85 1.85 293 1.85 1.85 293

C18:2, % TFA 3321 3321 17.94 3321 3321 17.94

C18:3, % TFA 3339 33.39 41.51 33.39 33.39 41.51

Others, % TFA 6.08 6.08 554 6.08 6.08 5.54
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TABLE 19-2  Continued

Legume Hay, Legume Hay, Legume Hay, Legume Silage, Legume Silage, Meat and Bone
Feed Name Immature Mature Mid-Maturity Immature Mid-Maturity Meal, Porcine
CP, % DM 21.54 18.11 20.75 22.06 2047 56.63
Arg, % CP 4.20 4.20 4.20 1.76 1.76 7.01
His. % CP 1.93 1.93 1.93 1.92 1.92 1.58
He, % CP 392 3.92 392 4.15 4.15 2.57
Leu. % CP 6.69 6.69 6.69 6.74 6.74 542
Lys, % CP 481 4.81 4.81 4.72 4.72 4.58
Met, % CP 1.33 1.33 1.33 1.35 1.35 1.25
Phe, % CP 4.59 4.59 459 4.35 4.35 3.13
Thr. % CP 4.03 4.03 4.03 3.83 3.83 2.92
Trp, % CP 1.38 1.38 1.38 1.19 1.19 0.54
Val, % CP 4.97 4.97 4.97 5.08 5.08 3.88
TFAs, % DM 1.54 1.21 1.50 1.98 2.32 745
C12:0, % TFA 1.36 1.36 1.36 11.98 11.98 0.08
C14:0, % TFA 0.85 0.85 0.85 0.66 0.66 1.68
C16:0, % TFA 25.01 2501 25.01 18.81 18.81 2947
Cl6:1, % TFA 223 223 223 1.91 1.91 241
C18:0, % TFA 4.01 4.01 4.01 3.35 335 17.50
C18:1 wrans, % TFA 035 0.35 0.35 1.27
C18:1 cis, % TFA 243 243 243 2.05 2.05 40.43
C18:2, % TFA 18.49 18.49 18.49 15.91 15.91 3.70
C18:3, % TFA 3679 36.79 36.79 38.71 38.71 0.08
Others, % TFA 847 847 8.47 6.63 6.63 3.38
Feed Name Millet Hay Millet Silage Molasses Oat Grain, Rolled Oat Hay Oat Hulls
CP. % DM 10.74 13.02 9.27 12.17 §.49 5.01
Arg, % CP 4.10 3.06 491 6.49 218 6.74
His, % CP 1.94 1.66 1.59 1.91 1.94 2.25
lle, % CP 396 3.57 444 3.74 5.50 3.57
Leu, % CP 7.39 6.12 359 7.16 6.65 7.29
Lys, % CP 4.85 3.28 1.00 3.86 3.56 4.11
Met, % CP 1.64 1.21 022 Loy 1.87 1.71
Phe, % CP 4.78 4.37 271 4.84 470 5.04
Thr, % CP 4.10 334 1.57 3.51 4.13 3.41
Trp. % CP 209 1.07 0.45 1.49 1.42 1.32
Val, % CP 522 4.89 336 5.26 4.13 4.96
TFAs, % DM 1.09 1.47 0.00 4.80 1.45 1.82
C12:0, % TFA 2.86 2.86 1.19
C14:0, % TFA 0.89 0.89 0.87 043
C16:0, % TFA 20.64 20.64 17.99 17.65 16.44 19.72
Cl6:1, % TFA 0.43 0.43 0.34 0.16 0.48
C18:0, % TFA 242 242 361 1.32 1.33 2.51
CI18:1 trans, % TFA 0.06 2.56
C18:1 eis, % TFA 10.18 10.18 12,98 34.78 2.53 34.23
C18:2, % TFA 30.37 30.37 54.94 42.01 23.38 37.67
C18:3, % TFA 2553 25.53 746 1.85 49.90 2.40
Others, % TFA 6.68 6.68 2.68 1.38 4.26 0.91

Oat Silage, Oat Silage,
Feed Name Immature Mid-Maturity Pea Hay Pea Silage Peanut Hay Peanut Hulls
CP, % DM 18.51 12:92 1590 17.04 12.01 8.89
Arg, % CP 2.18 2.18 3.87 3.87 3.87 5.70
His, % CP 1.94 1.54 1.69 1.69 1.69 2.20
Ile, % CP 5.50 5.50 373 73 3.73 3.30
Leu, 5% CP 6.65 6.65 6.00 6.00 6.00 5.70
Lys, % CP 3.56 3.56 448 4.48 4.48 4.10
Met, % CP 1.87 1.87 1.37 1.37 1.37 9.00
Phe, % CP 4.70 4.70 4.18 4.18 4.18 3.50

PREPUBLICATION COPY—-Uncorrected Proofs

https://drive.google.com/drive/u/0/folders/1WBuU7B1XtOKTE9ivm;j9j98QuLsldRr96u



01/09/2021 346.gif

NUTRIENT COMPOSITION OF FEEDS 403

TABLE 19-2  Continued

Oat Silage. Oat Silage,
Feed Name Immature Mid-Maturity Pea Hay Pea Silage Peanut Hay Peanut Hulls
Thr, % CP 4.13 4.13 383 3.83 3.83 3.00
Trp, % CP 1.42 1.42 093 0.93 0.93 1.00
Val, % CP 4.13 4.13 5.00 5.00 5.00 440
TFAs, % DM 224 1.77 1.69 1.68 1.31 3.21
C12:0, % TFA 6.56 6.56 043 0.43 0.43
C14:0, % TFA 0.54 0.54 0.28 0.28 0.28
C16:0, % TFA 16.76 16.76 1797 17.97 17.97 9.4
Cl6:1, % TFA 1.67 1.67 0.15 0.15 0.15 0.08
C18:0, % TFA 1.94 1.94 6.71 6.71 6.71 232
C18:1 trans, % TFA
C18:1 ¢is, % TFA 3.80 3.80 19.74 19.74 19.74 66.61
C18:2, % TFA 19.96 19.96 3B.88 38.88 38.88 19.30
C18:3, % TFA 44.30 44.30 1298 12.98 12.98 2.45
Others, % TFA 4.46 4.46 285 2.85 2.85 0.00

Peanut Meal, Pineapple Cannery  Potato
Feed Name Expellers Peanut Skins Peanuts Peas Waste By-product Meal
CP, % DM 42.62 16.19 25.55 24.28 7.02 9.99
Arg, % CP 11.01 6.60 1101 8.69 247
His, % CP 222 3.30 222 2.4 1.54
lle, % CP 321 2.30 321 4.13 ERES
Leu, % CP 6.14 5.90 6.14 7.18 534
Lys, 5% CP 321 5.50 2 7.23 4.21
Met, % CP 1.03 0.90 103 0.89 0.95
Phe. % CP 4.81 3.20 481 4.79 3.62
Thr, % CP 2.56 2.60 256 371 3.11
Trp, % CP 1.03 1.00 1.03 0.89 0.67
Val, % CP 388 3.00 388 4.65 4.40
TFAs, % DM 7.31 18.61 41.24 .14 0.94 1.78
C12:0, % TFA 0.35
C14:0, % TFA 0.30 0.49
Cle:0, % TFA 9.24 9.24 9.24 23.00 12.18
Clé:1, % TFA 0.08 0.08 0.08 0.10 0.55
C18:0, % TFA 23 2.32 232 1.50 10.70
C18:1 rrans, % TFA 31.21
C18:1 cis, % TFA 66.61 66.61 66.61 13.50 35.65
C18:2, % TFA 19.30 19.30 19.30 55.90 5.12
C18:3, % TFA 245 245 245 4.30 1.15
Others, % TFA 0.00 0.00 0.00 1.30 2.60

Poultry By-product
Feed Name Meal Rice, Grain Rice Bran Rice Bran, Defatied  Rice Hulls Rice Silage, Headed
CP. % DM 65.62 8.11 14.81 18.54 3.69 702
Arg, % CP 7.00 §.22 1.74 7.74 7.74 2.18
His, % CP 2.52 275 2.75 2.5 1.94
lle, % CP 4.25 3.92 3176 376 376 5.50
Leu, % CP 7.91 8.16 7.14 7.14 7.14 6.65
Lys, % CP 441 3.59 473 4.73 4.73 3.56
Met, % CP 1.39 2.70 2.18 2.18 2.18 1.87
Phe, % CP 5.15 445 4.45 4.45 4.70
Thr, % CP 441 3.58 388 3.88 388 4.13
Trp. % CP 1.29 1.22 1.22 1.22 1.42
Val, % CP 594 5.53 572 5.72 5.72 4.13
TFAs, % DM 11.78 1.24 12.00 2.16 027 1.62
C12:0, % TFA 0.08 6.56
C14:0, % TFA 0.57 0.28 0.28 0.28 0.54
C16:0, % TFA 14 .65 17.53 17.53 17.53 16.76
Cl16:1, % TFA 0.24 021 0.21 021 1.67
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TABLE 19-2  Continued

Pouliry By-product

Feed Name Meal Rice. Grain Rice Bran Rice Bran, Defatied Rice Hulls Rice Silage, Headed
C18:0, % TFA 1.54 1.56 1.56 1.56 1.94
C18:1 trans, % TFA
C18:1 cis. % TFA 32.53 39.10 39.10 39.10 3.80
C18:2, % TFA 29.05 3811 38.11 38.11 19.96
C18:3, % TFA 121 146 1.46 1.46 44.30
Others. % TFA 20013 1.75 L575 1.75 4.46

Rice Silage, Rumen-Protected Rumen-Protected Rye Annual Fresh,  Rye Annual Fresh,  Rye Annual Hay,
Feed Name Vegetative Lysine Methionine Immature Mid-Maturity Immature
CP. % DM 8.27 27.50 2048 22.89
Arg. % CP 2.18 4.10 4.10 4.10
His. % CP 1.94 1.94 1.94 1.94
Ile, % CP 5.50 3.96 3.96 3.96
Leu, % CP 6.63 7.39 7.39 7.39
Lys, % CP 3.56 100 4.85 4.85 4.85
Met. % CP 1.87 100 1.64 1.64 1.64
Phe, % CP 4,70 4.78 4.78 4.78
Thr, % CP 4,13 4.10 4.10 4.10
Trp, % CP 142 2.09 2.09 2.09
Val, % CP 4.13 D22 522 5.22
TFAs, % DM 147 307 244 2.53
C12:0, % TFA 6.56 0.84 0.84 4.60
C14:0, % TFA 0.54 0.24 0.24 3.30
C16:0, % TFA 16.76 13.49 1349 26.20
Cl6:1, % TFA 1.67 1.70
CI18:0, % TFA 1.94 1.07 1.07 5.40
C18:1 trans, % TFA
C18:1 ¢is, % TFA 3.80 2.07 2.07 11.00
C18:2, % TFA 19.96 13.34 13.34 18.40
C18:3, % TFA 4430 66.49 66.49 9.40
Others, % TFA 4.46 2.46 2.46 20.00

Rye Annual,

Rye Annual Hay, Rye Annual Rye Annual Rye Annual Silage,
Feed Name Hay, Mature Mid-Maturity Silage, Immature  Silage, Mamre Mid-Matrity Rye Grain
CP, % DM 7.62 11.99 1641 8.28 14.43 11.80
Arg, % CP 4.10 4.10 3.06 3.06 3.06 5.00
His, % CP 1.94 1.94 1.66 1.66 1.66 234
Tle, % CP 3.96 3.96 357 3.57 3.57 3.19
Leu, % CP 71.39 7.39 6.12 6.12 6.12 6.17
Lys, % CP 4.85 4.85 3.28 3.28 3.28 3.62
Met, % CP 1.64 1.64 1.21 1.21 1.21 1.60
Phe. % CP 4.78 4.78 4.37 4.37 4.37 4.36
Thr, % CP 4.10 4.10 334 334 334 3.30
Trp, % CP 2.09 2.09 1.07 1.07 1.07 1.06
Val, % CP 522 5122 4.89 4.89 4.89 4.57
TFAs, % DM 1.01 1.47 1.95 1.25 1.68 1.45
C12:0, % TFA 4.60 4.60 0.66 0.66 0.66
C14:0, % TFA 3.30 3.30 1.87 1.87 1.87 0.18
C16:0, % TFA 26.20 26.20 2040 20.40 2040 1593
C16:1, % TFA 1.70 1.70 1.19 1.19 1.19 0.59
C18:0, % TFA 540 5.40 2.25 2.25 2.25 0.53
C18:1 srans, % TFA
C18:1 cis, % TFA 11.00 11.00 5.14 5.14 5.14 1646
C18:2, % TFA 18.40 18.40 19.12 19:12 19.12 56.32
C18:3, % TFA 9.40 9.40 39.07 39.07 39.07 9.23
Others, % TFA 20.00 20.00 10.30 10.30 10.30 0.76
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Sorghum Forage Sorghum Forage  Sorghum Grain, Sorghum Grain,
Feed Name Safflower Meal Silage, Immature Silage, Mature Dry, Ground Steam-Flaked Sorghum Hay
CP, % DM 26.21 11.74 11.30 1248 12.48 10.18
Arg, % CP 8.31 4.07 4.07 383 3.83 4.10
His, % CP 2.46 247 247 225 2.25 1.94
Tle, % CP 3.52 391 3.91 4.11 4.11 3.9
Leu, % CP 6.23 13.04 13.04 13.11 13.11 7.39.
Lys, % CP 3.09 2.64 2.4 222 2.22 4.85
Met, % CP 1.48 1.93 1.93 1.74 1.74 1.64
Phe, % CP 4.41 5.24 5.24 313 5.15 4.78
Thr, % CP 3.4 3359 3.59 331 3.31 4.10
Trp, % CP 093 .16 1.16 1.20 1.20 2.09
Val, % CP 4.96 5.00 5.00 528 5.28 222
TFAs, % DM 3.88 1.74 1.44 292 292 1.24
C12:0, % TFA 286 2.86 0.04 0.04 2.86
C14:0, % TFA 0.89 0.89 0.08 0.08 0.89
C16:0, % TFA 5.40 20.64 20.64 17.16 17.16 20.64
C16:1, % TFA 0.43 0.43 0.63 0.63 0.43
C18:0, % TFA 1.60 242 242 1.65 1.65 242
C18:1 rans, % TFA
CI8:1 ¢is, % TFA 13.20 10.18 10,18 29.70 29.70 10.18
Cl18:2, % TFA 79.50 30.37 30.37 48.18 48.18 30.37
CI8:3, % TFA 0.30 25.53 2553 1.61 161 25,53
Others, % TFA 6.68 6.68 0.95 0.95 6.68

Sorghum-
Sorghum Sorghum-— Sudangrass Soybean Meal,

Feed Name Soybean Silage  Sudangrass Hay Silage Soybean Hay Soybean Hulls Expellers
CP, % DM 11.66 9.81 12.25 20.08 11.88 47.60
Arg, % CP 3.87 4.10 3.06 3.87 5.21 7.29
His, % CP 1.69 1.94 1.66 1.69 2.61 2.62
lle, % CP 373 396 3.57 3.73 3.70 4.54
Leu, % CP 6.00 7.39 6.12 6.00 6.30 7.59
Lys, % CP 448 4.85 3.28 4.48 6.30 6.12
Met, % CP 1.37 1.64 1.21 1.37 1.09 1.34
Phe. % CP 4.18 4.78 4.37 4.18 3.87 5.05
Thr, % CP 383 4.10 3.34 3.83 3.6l 3.90
Trp, % CP 0.93 2,09 1.07 0.93 1.34 1.34
Val, % CP 5.00 5.22 4.89 5.00 4.37 4.73
TFAs. % DM 1.81 1.10 1.63 1.91 1.61 6.12
Cl2:0, % TFA 0.43 286 2.86 0.43
C14:0, % TFA 0.28 0.89 0.89 0.28 147 0.07
C16:0, % TFA 17.97 20.64 20.64 17.97 16.22 11.55
Cl6:1, % TFA 0.15 0.43 0.43 0.15 0.28 0.09
C18:0, % TFA 6.71 242 242 6.71 7.03 371
C18:1 1rans, % TFA 0.70 142
CI8:1 cis, % TFA 19.74 10.18 10,18 19.74 15.90 18.13
CI8:2, % TFA 38.88 30.37 30.37 38.88 42.66 54.77
CI18:3, % TFA 1298 25.53 2553 12.98 13.11 9.52
Others, % TFA 2.85 6.68 6.68 2.85 2.64 0.75

Soybean

Meal, Solvent

Soybean Meal, Extracted, Soybeans, Soybeans,
Feed Name Extruded 48% CP Soybean Silage Whole Raw Whole Roasted Spelt Grain
CP, % DM 40.43 52.64 17.99 39.98 40.02 12.90
Arg, % CP 7.29 729 3.87 7.25 7.25 4.79
His, % CP 2.62 2.64 1.69 2.61 2.61 213
Tle, % CP 4.54 454 373 453 4.53 345
Leu, % CP 1.59 763 6.00 758 7.58 6.54
Lys, % CP 6.12 6.16 4.48 6.14 6.14 2.76
continued

PREPUBLICATION COPY—-Uncorrected Proofs

https://drive.google.com/drive/u/0/folders/1WBuU7B1XtOKTE9ivm;j9j98QuLsldRr96u

11



01/09/2021 349.gif

406 NUTRIENT REQUIREMENTS OF DAIRY CATTLE

TABLE 19-2  Continued

Soybean
Meal, Solvent

Soybean Meal, Extracted, Soybeans, Soybeans,
Feed Name Extruded 48% CP Soybean Silage Whole Raw Whole Roasted Spelt Grain
Met, % CP 1.34 1.38 1.37 1.33 1.33 1.54
Phe, % CP 5.05 5.03 4,18 5.03 5.03 4.45
Thr, % CP 390 395 3.83 389 389 2.95
Trp, % CP 1.34 1.38 0.93 1.33 1.33 1.36
Val, % CP 4.73 4.76 5.00 4.72 4,72 4.44
TFAs, % DM 15.08 1.08 2.86 16.99 15.35 1.66
C12:0, % TFA 0.43 0.58 0.00
C14:0, % TFA 0.07 0.83 0.28 0.20 0.11 0.23
C16:0, % TFA 11.55 17.28 17.97 11.93 11.80 19.50
C16:1, % TFA 0.09 0.15 0.08 0.07
CI18:0, % TFA 2 al 4.45 6.71 4.05 4.30 1.08
CI18:1 trans, % TFA 1.42 043
C18:1 eis. % TFA 18.13 13.22 19.74 21.99 2358 14.66
C18:2, % TFA 5477 54.16 38.88 5243 52.36 60.20
C18:3, % TFA 9.52 843 12.98 7.59 6.09 4.32
Others, % TFA 0.75 1.20 2.85 1.17 0.79

Sudangrass

Sudangrass Sudangrass Hay, Sudangrass Silage, Sugarcane Sugarcane
Feed Name Hay, Mature Mid-Maturity Silage, Mature Mid-Maturity Bagasse Hay Bagasse Silage
CP. % DM 8.08 14.73 9.54 13.37 3.89 4.99
Arg, % CP 4.10 4.10 3.06 3.06 1.83 2.83
His, % CP 1.94 1.94 1.66 1.66 1.00 1.00
lle, % CP 396 396 3.57 357 2.33 283
Leu, % CP 7.39 7.39 6.12 6.12 549 549
Lys, % CP 4.85 4.85 3.28 328 2.83 283
Met. % CP 1.64 1.64 1.21 1.21 0.67 0.67
Phe, % CP 478 4.78 4.37 4.37 3.50 350
Thr, % CP 4.10 4.10 334 334 2.83 283
Trp, % CP 2.0 2.09 107 1.07 4.50 4.50
Val, % CP 5.22 5.22 4.89 4.89 3.83 383
TFAs. % DM 0.99 105 1.53 1.61 072 0.91
C12:0, % TFA 2.86 2.86 2.86 2.86 1.19 1.19
C14:0, % TFA 0.89 0.89 0.89 0.89 043 0.43
C16:0, % TFA 20.64 20.64 20.64 20.64 16.44 16.44
Cl6:1. % TFA 0.43 0.43 0.43 0.43 0.48 0.48
C18:0, % TFA 242 242 242 242 1.33 1.33
C18:1 trans, % TFA 0.06 0.06
C18:1 cis, % TFA 10.18 10.18 10.18 10.18 2.53 2.53
C18:2, % TFA 30.37 30.37 30.37 30.37 23.38 2338
C18:3, % TFA 25.53 25.53 25.53 2555 49.90 49.90
Others, % TFA 6.68 6.68 6.68 6.68 4.26 4.26

Sunflower Sunflower Sweet Corn Tapioca Tomato
Feed Name Meal Sunflower Seed Silage Cannery Waste (Cassava) Pomace
CF, % DM 37.01 20.07 13.27 9.80 2.50 19.30
Arg, % CP 8.03 7.99 3.87 232 4.00 115
His, % CP 244 249 1.69 1.71 1.60 39
lle, % CP 4.00 391 3.73 341 320 4.1
Leu, % CP 6.22 6.12 6.00 8.54 5.20 7
Lys, % CP 3.50 70 4.48 2.80 4.00 8
Met, 5% CP 2.19 213 1.37 1.59 1.20 23
Phe, % CP 4.50 447 4.18 3.90 320 58
Thr, % CP 3.63 3.59 3.83 341 3.60 33
Trp, % CP 1.28 141 0.93 0.73 0.80
Val, % CP 4.34 4.78 5.00 451 4.00 4.4
TFAs, % DM 1.02 37.20 3.06 381 0.48 12,30
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Sunflower Sunflower Sweet Corn Tapioca Tomato
Feed Name Meal Sunflower Seed Silage Cannery Waste (Cassava) Pomace
C12:0, % TFA 0.43 0.31
C14:0, % TFA 0.76 0.10 0.28 046
€16:0, % TFA 11.59 5.20 17.97 17.83 38.50
Clé:l, % TFA 0.10 0.15 0.36
C18:0, % TFA 4.37 4.10 6.71 242
C18:1 trans, % TFA 0.00
C18:1 eis. % TFA 41.93 39.40 19.74 19.24 38.50
CI8:2, % TFA 3871 47.90 38 88 47.74 13.30
CI8:3, % TFA 0.59 040 12.98 825 6.60
Others, % TFA 2.05 2.80 2.85 340 310

Triticale Plus Triticale Triticale Silage,
Feed Name Triticale Grain Triticale Hay Pea Silage Silage, Mature Mid-Maturity Urea
CP, % DM 12.05 10.23 15.98 14.16 17.78 281.00
Arg, % CP 491 384 3.84 384 384
His, % CP 2.28 2.53 2.53 2.53 153
Tle, % CP 325 3.04 LX) 3.04 304
Leu, % CP 6.40 5.86 5.86 5.86 5.86
Lys, % CP 36 1.83 1.83 1.83 1.83
Met, % CP 1.67 1.31 1.31 1.31 1.31
Phe, % CP 4.56 4.78 4.78 4.78 4.78
Thr, % CP 307 2.14 2.14 214 2.14
Trp, % CP 1.05 1.03 1.03 1.03 1.03
Val, % CP 4.30 3.68 3.68 3.68 3.68
TFAs, % DM 1.55 L46 213 248 2.38
C12:0, % TFA 112 112 1.12 1.12
C14:0, % TFA 0.23 0.42 0.42 0.42 042
Cl16:0, % TFA 19.50 1142 11.42 1142 11.42
Cle:l, % TFA 223 2.23 223 2.23
C18:0, % TFA 1.08 092 0.92 092 0.92
CI18:1 trans, % TFA
C18:1 cis, % TFA 14.66 149 1.49 1.49 1.49
C18:2, % TFA 59.45 14.53 14.53 1453 14.53
C18:3, % TFA 4.32 62.82 62.82 62.82 62.82
Others, % TFA 0.76 5.06 5.06 5.06 5.06
Wheat Grain, Wheat Hay. Wheat Hay. Wheat Wheat Silage,
Feed Name Wheat Bran Rolled Headed Vegelative Middlings Headed
CP. % DM 17.40 13.49 9.88 10.50 19.10 10.73
Arg, % CP 6.94 4.79 2.02 202 6.65 202
His, % CP 275 2.15 3.60 3.60 261 3.60
lle, % CP KN L) 345 4.01 4.01 RN 4.01
Leu, % CP 6.21 6.54 6.64 6.64 6.09 6.64
Lys, % CP 4.05 2.76 4.21 4.21 3.98 4.21
Met, % CP 1.46 1.54 o 1.77 1.49 1.77
Phe, % CP 391 445 4.24 4.24 3.08 4.24
Thr, % CP 39 295 4.21 4.21 37 421
Trp, % CP 1.84 1.36 1.03 1.03 1.43 1.03
Val, % CP 4.82 4.44 5.80 5.80 4.53 5.80
TFAs, % DM 4.02 1.78 101 0.89 385 1.53
C12:0, % TFA .19 1.1% 6.56
C14:0, % TFA 0.10 0.23 0.43 0.43 0.10 0.54
C16:0, % TFA 17.05 19.50 16,44 16.44 17.09 16.76
C16:1, % TFA 0.48 0.48 0.12 1.67
C18:0, % TFA 1.08 108 1.33 1.33 1.17 1.94
C18:1 trans, % TFA 0.06 0.06
C18:1 cis. % TFA 17.81 14.66 2.53 253 17.69 3.80
C18:2, % TFA 59.09 60.20 23.38 2338 57.78 19.96
C18:3, % TFA 4.73 4.32 49.90 49.90 471 44.30
Others, % TFA 0.14 4.26 4.26 1.34 446
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TABLE 19-2  Continued

NUTRIENT REQUIREMENTS OF DAIRY CATTLE

Wheat Silage,

Feed Name Vegetative Wheat Straw Whey, Dry Whey, Wet
CP. % DM 13.35 4.50 17.83 742
Arg, % CP 2.02 202 275 217
His, % CP 3.60 3.60 1.83 1.65
Tle, % CP 4.01 4.01 507 539
Leu, % CP 6.64 6.64 8.78 9.04
Lys, % CP 4.21 4.21 6.94 7.22
Met, % CP 1.77 L.77 1.40 1.39
Phe, % CP 4.24 4.24 323 2.96
Thr, % CP 4.21 4.21 5.46 6.17
Trp, % CP 1.03 1.03 1.57
Val, % CP 5.80 5.80 4.80 513
TFAs, % DM 1.42 0.55 527 0.97
C12:0, % TFA 6.56 1.19 0.72 0.72
C14:0, % TFA 0.54 043 6.75 6.75
C16:0, % TFA 16.76 16.44 35.74 35.74
Cl16:1, % TFA 1.67 0438 0.94 0.94
CI18:0, % TFA 1.94 1.33 17.81 17.81
C18:1 prans, % TFA 0.06 2.64 2.64
C18:1 cis, % TFA 3.80 2.53 27.08 27.08
C18:2, % TFA 19.96 23.38 6.89 6.80
C18:3, % TFA 4430 49.90

Others, % TFA 4.46 4.26 1.42 142

“AA and individual FA data were provided by Comell University (Higgs et al.. 2015). Because data originated from a single source, the number of samples

and standard deviation are not presented in the table.

TABLE 19-3 Composition of Inorganic Mineral Sources and Element Absorption Coefficients for Dairy Cattle on a

100 Percent DM Basis®-cd-ef

Mineral Source Mineral % Absorption Coefficient
CALCIUM SOURCES
Bone meal (NRC16F1011)
Primary mineral Ca 310 0.60
Secondary mineral B 129 0.80
Minor mineral 1 Na - 1.00
Minor mineral 2 Fe 2.7 0.01
Minor mineral 3 5 2:3 N/A
Calcium carbonate, CaCO, (NRCI6F1003)
Primary mineral Ca 394 0.50
Calcium chloride anhydrous, CaCl, (NRCI6F 1004)
Primary mineral Ca 36.1 0.60
Secondary mineral Cl 63.9 0.92
Calcium chloride dihydrate, CaCl, - 2H,0 (NRCI6F1005)
Primary mineral Ca 21.5 0.60
Secondary mineral Cl 482 0.92
Calcium hydroxide, Ca(OH), (NRC16F1006)
Primary mineral Ca 54.1 0.60
Calcium oxide. CaQ (NRCI6F 1009)
Primary mineral Ca .5 0.33
Calcium phosphate (dibasic), CaHPQ, (NRC16F1007)
Primary mineral Ca 22.0 0.60
Secondary mineral P 19.3 0.75
Minor mineral 1 Fe 1.4 0.01
Calcium phosphate (monobasic), Ca(H PO ), (NRCI16F1008)
Primary mineral Ca 164 0.60
Secondary mineral P 216 0.80
Minor mineral 1 Fe 16 0.01
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Mineral Source Mineral % Absorption Coefficient
Calcium sulfate dihydrate, CaSO, - 2H,0 (NRC16F1010)

Primary mineral Ca 233 0.60

Secondary mineral 5 235 N/A
Dolomite limestone (magnesium) (NRC16F1012)

Primary mineral Ca 223 0.45

Secondary mineral Mg 10.0 0.12
Limestone, ground (NRC 16F1013)

Primary mineral Ca 350 0.45

Secondary mineral Mg 1.0 0.12
Oystershell, ground (NRC16F1014)

Primary mineral Ca 380 0.50
Phosphate. Curacao (NRC16F1024)

Primary mineral Ca 351 0.45

Secondary mineral P 14.1 0.835
Phosphate, defluorinated (NRC 16F1025)

Primary mineral Ca 32.0 0.45

Secondary mineral P 18.0 0.65

Minor mineral 1 Na 4.9 1.00
CHLORIDE SOURCES
Ammonium chloride, NH,Cl (NRC16F1069)

Primary mineral Cl 66.3 0.92
Calcium chloride anhydrous, CaCl, (NRCI6F 1004)

Primary mineral Cl 639 0.92

Secondary mineral Ca 36.1 0.60
Magnesium chloride hexahydrate, MgCl, - 6H,0 (NRC16F1015)

Primary mineral Cl 349 0.92

Secondary mineral Mg 12.0 0.27
Potassium chloride, KC1 (NRC 16F1016)

Primary mineral Cl 50.0 0.92

Secondary mineral K 50.0 1.00
Sodium chloride (salt), NaCl (NRCI6F1017)

Primary mineral Cl 60.7 0.92

Secondary mineral Na 353 1.00
COBALT SOURCES
Cobalt carbonate, CoCO, (NRC16F1038)

Primary mineral Co 46.0 N/A
Caobalt carbonate hexahydrate, CoCO, - 6H,0 (NRCI6F1039)

Primary mineral Co 259 N/A
Cobalt chloride hexahydrate, CoCl, - 6H,0 (NRC16F1040)

Primary mineral Co 248 N/A

Secondary mineral Cl 298 0.92
Cobalt sulfate heptahydrate, CoSO, - TH,O (NRC16F1041)

Primary mineral Co 21.0 N/A

Secondary mineral S 1.4 N/A
COPPER SOURCES
Copper chloride dihydrate, CuCl, - 2H,0 (NRCI6F 1043)

Primary mineral Cu 37.2 0.05

Secondary mineral Cl 417 0.92
Copper oxide, CuQ (NRC16F1045)

Primary mineral Cu 799 0.005
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TABLE 19-3 Continued

NUTRIENT REQUIREMENTS OF DAIRY CATTLE

Mineral Source Mineral % Absorption Coefficient
Copper sulfate pentahydrate, CuSO, - 5SH,0 (NRCI6F1044)

Primary mineral Cu 25.5 0.05

Secondary mineral 5 12.8 N/A
IODINE SOURCES
Calcium iodate, Ca(10,), (NRC16F1048)

Primary mineral 1 63.5 N/A

Secondary mineral Ca 10.0 0.60
EDDI (NRCI6F1047)

Primary mineral 1 80.3 N/A
Potassium iodide, KI (NRC16F1031)

Primary mineral 1 68.8 N/A

Secondary mineral K 21.0 1.00
IRON SOURCES
Ferrous carbonate, FeCO, (NRCIGF1051)

Primary mineral Fe 38.0 0.10
Ferrous sulfate heptahydrate, FeSO, - TH,0 (NRCI6F1049)

Primary mineral Fe 21.8 0.20

Secondary mineral ] 124 N/A
Ferrous sulfate monohydrate, FeSO, - H,O (NRCI6F1050)

Primary mineral Fe 329 0.20

Secondary mineral 5 189 N/A
Iron oxide, FeO (NRC16F1052)

Primary mineral Fe 60.0 0.01
MAGNESIUM SOURCES
Dolomite limestone (magnesium) (NRCI16F1012)

Primary mineral Mg 10.0 0.12

Secondary mineral Ca 22.0 0.45
Magnesium carbonate, Mgtf:O3 (NRCI6F1018)

Primary mineral Mg 30.8 0.23
Magnesium chloride hexahydrate, MgCl, - 6H,0 (NRCI6F1015)

Primary mineral Mg 12.0 0.27

Secondary mineral Cl 349 0.92
Magnesium hydroxide, Mg(OH), (NRCI6F1019)

Primary mineral Mg 41.7 0.23
Magnesium oxide, MgO (NRC16F1020)

Primary mineral Mg 56.2 0.23

Secondary mineral Ca <1 0.45
Magnesium sulfate heptahydrate, MgSO, - TH,O (NRC16F1021)

Primary mineral Mg 9.8 0.27

Secondary mineral 5 13.3 N/A
MANGANESE SOURCES
Manganese carbonate, MnCO, (NRCI6F1056)

Primary mineral Mn 478 0.0015
Manganese chloride, MnCl, (NRC16F1054)

Primary mineral Mn 43.0 0.005

Secondary mineral Cl 56.3 0.92
Manganese chloride tetrahydrate, MnCl, - 4H,O (NRCI6F1055)

Primary mineral Mn 277 0.005

Secondary mineral Cl 358 0.92

PREPUBLICATION COPY—-Uncorrected Proofs

https://drive.google.com/drive/u/0/folders/1WBuU7B1XtOKTE9ivm;j9j98QuLsldRr96u

11



01/09/2021 354.gif

NUTRIENT COMPOSITION OF FEEDS 411

TABLE 19-3 Continued

Mineral Source Mineral % Absorption Coefficient
Manganese oxide, MnO (NRC 16F 1059)
Primary mineral Mn 71.5 0.003
Manganese sulfate monohydrate, MnSO,, - H,O (NRC16F1057)
Primary mineral Mn 325 0.005
Secondary mineral S 19.0 N/A
Manganese sulfate pentahydrate, MnSO, - SH,0 (NRC16F1058)
Primary mineral Mn 22.8 0.005
Secondary mineral S 13.3 N/A

PHOSPHORUS SOURCES

Ammonium phosphate (dibasic), (NH,),HPO, (NRC16F1022)

Primary mineral B 20.6 0.80
Minor mineral 1 S 22 N/A
Minor mineral 2 Fe 12 0.01

Ammonium phosphate (monobasic), (NH 4)H2P04 (NRCI16F1023)

Primary mineral P 24.7 0.80

Minor mineral 1 S 158 N/A

Minor mineral 2 Fe 157 0.01
Bone meal (NRCI6F1011)

Primary mineral P 129 0.80

Secondary mineral Ca 310 0.60

Minor mineral | Na 5.7 1.00

Minor mineral 2 Fe 27 0.01

Minor mineral 3 S 2:5 N/A
Calcium phosphate (dibasic), CaHPQ, (NRC16F1007)

Primary mineral B 19.3 0.75

Secondary mineral Ca 22.0 0.60

Minor mineral 1 Fe 1.4 0.01
Calcium phosphate (monobasic), Ca(H, PO ), (NRCI16F1008)

Primary mineral P 216 0.80

Secondary mineral Ca 164 0.60

Minor mineral 1 Fe 1.6 0.01
Phosphate, Curacao (NRCI16F1024)

Primary mineral P 14.1 0.85

Secondary mineral Ca 35.1 0.45
Phosphate, defluorinated (NRC 16F1025)

Primary mineral P 18.0 0.65

Secondary mineral Ca 320 0.45

Minor mineral 1 Na 4.9 1.00
Phosphate, monosodium (H:O) (NRC16F1026)

Primary mineral P 225 0.90

Secondary mineral Na 16.7 1.00
Phosphoric acid, H,PO, (NRCI6F 1027}

Primary mineral P 316 0.90
Sodium tripolyphosphate, Na_P.O,  (NRCI6F1028)

Primary mineral P 25.0 0.75

Secondary mineral Na 310 1.00
POTASSIUM SOURCES
Potassium bicarbonate, KHCO, (NRCI16F1029)

Primary mineral K 39.1 1.00
Potassium carbonate, K,CO, (NRC16F1030)

Primary mineral K 56.6 1,00
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TABLE 19-3  Continued

Mineral Source Mineral % Absorption Coefficient
Potassium chloride, KC1 (NRC 16F1016)

Primary mineral K 50.0 1.00

Secondary mineral Cl 50.0 0.92
Potassium sulfate, K,SO, (NRCI6F1032)

Primary mineral K 41.8 1.00

Secondary mineral S 174 N/A

SELENIUM SOURCES

Selenite, sodium, Na,SeO, (NRCI6F1061)

Primary mineral Se 45.6 N/A

Secondary mineral Na 36.6 1.00
Selenate, sodium decahydrate, Na,SeO, - 10H,0 (NRCI6F1062)

Primary mineral Se 214 N/A

Secondary mineral Na 1215 1.00

SODIUM SOURCES

Sodium bicarbonate, stHCO_‘ (NRCI6F1033)

Primary mineral Na 27.0 1.00
Sodium carbonate monohydrate, NaCO, - H,O (NRC 16F 1034)

Primary mineral Na 37.1 1.00
Sodium chloride (salt), NaCl (NRC16F1017)

Primary mineral Na 39.3 1.00

Secondary mineral Cl 60.7 0.92

Sodium sesquicarbonate dehydrate, Na,CO; + NaHCO, - 2H,0 (NRC16F1035)
Primary mineral Na 305 1.00

SULFUR SOURCES

Ammonium sulfate, (NH),SO, (NRCI6F1037)

Primary mineral s 24.1 N/A
Calcium sulfate dihydrate, CaSO, - 2H,0 (NRCI6F1010)

Primary mineral S 23.5 N/A

Secondary mineral Ca 233 0.60
Magnesium sulfate heptahydrate. MgSO, - 7H,0 (NRC16F1021)

Primary mineral S 13.3 N/A

Secondary mineral Mg 9.8 0.27
Potassium sulfate, K SO, (NRC16F1032)

Primary mineral S 174 N/A

Secondary mineral K 41.8 1.00
Sodium sulfate, Na_SO, (NRC16F1036)

Primary mineral S 10.0 N/A

Secondary mineral Na 14.3 1.00
ZINC SOURCES

Zinc carbonate, ZnCO, (NRC16F1064)

Primary mineral Zn 52.1 0.20
Zinc chloride, ZnCl, (NRC16F1065)

Primary mineral Zn 48.0 0.20

Secondary mineral Cl 520 0.92

Zinc oxide, ZnO (NRC16F1066)
Primary mineral Zn 78.0 0.16
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Mineral Source Mineral % Absorption Coefficient
Zinc sulfate monohydrate, ZnSO, - H,0 (NRCI6F1067)

Primary mineral Zn 364 0.20

Secondary mineral S 173 N/A

“ DM = 100 percent except phosphoric acid=75 percent.

B Mineral concentrations <l percent not shown.

“N/A =not applicable.

4 For Mg, absorption coefficients assume 1.2 percent K in diet.

© Ash content for all sources is equal to 100 percent except for the following: bone meal=79 percent; ammonium phosphate (dibasic), (NH ), HPO, = 36 percent:
ammonium phosphate (monobasic ), (NH JH,PO, =36 percent; ammonium sulfate, (NH,),50,=33 percent.

fFeeds containing detectable concentrations of nitrogen have the following CP content: bone meal = 13.2 percent; ammonium phosphate (dibasic),
(NH,),HPO, = 115.9 percent: ammonium phosphate (monobasic), (NH,)H,PO,=70.9 percent: ammonium sulfate, (NH,),SO, = 134.1 percent: the CPin these

feeds is assumed to be 100 percent A fraction.
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Nutrient Requirement Tables

Tables 21-1 to 21-3 are intended to be used as a general
guide to compare the expected nutrient concentrations of
diets fed to meet the minimum requirements of dairy cattle
at varying stages of maturity, lactation stages, growth rates,
milk production, and milk composition. The nutrient con-
centrations are based the required amounts of each nutrient
divided by the predicted dry matter intake (DMI) using
prediction equations presented in Chapter 2 (Dry Matter
Intake) for heifers and milking cows, Chapter 10 (Nutrient
Requirements of the Young Calf), and Chapter 12 (Dry and
Transition Cows).

Requirements for each nutrient in calves, heifers, dry
cows, and milking cows are based on the calculated re-
quirements for each nutrient provided in the individual
chapters corresponding to that nutrient. Energy and pro-
tein requirements for growth are presented in Chapter 11
(Growth). Dietary rumen-undegraded protein (RUP) was
estimated as the difference between total dietary crude

470

protein (CP) and rumen-degraded protein where dietary
CPisbased on the expected ratio of metabolizable protein
to total dietary CP. There is no specific RUP requirement
as the metabolizable protein supply would depend on the
microbial protein produced from rumen fermentation
and RUP supplied by individual ingredients in the diet. For
energy and protein, provisions for mobilization and replen-
ishment of body reserves during the lactation cycle have
been included.

Deviations from expected DMIs will result in different
nutrient concentrations required to meet the animal’s nu-
trient requirements. In addition, nutrient requirements for
metabolic fecal excretion and availability of some nutrients
are driven by both DMI and the amount and composition
of the individual feed ingredients within the diet. Thus, the
most accurate estimates of the actual nutrient concentrations
needed to meet the animal’s requirements are best depicted
by using the diet software.
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TABLE 21-1 Predicted Nutrient Concentrations (DM Basis) Needed to Meet the Nutrient Requirements for Holstein Cattle at Varying Stages of
Lactation and Ages of Maturity

Lactating Cows by Parity (Body Weight) and Days in Milk®

Dry Cows First (570 kg) Mature (700 kg)
Growing Calves and Heifers Days Prepartum Days-in-Milk 15 150 20 100 200

Age, days 30 100 225 350 475 600 60-21d1  <21d Milk, kg 33 39 53 55 43
BW, kg 65 120 230 330 420 530 740 740 Fat % ERY 36 37 35 38
Growth Rate, kg/d 0.7 0.7 0.9 0.8 0.7 0.9 0.0 0.0 Protein % 31 3.0 2.8 28 33
Dry matter intake, kg/d 1.4 i9 6.6 85 9.8 11.0 139 13.0 20.8 239 258 294 274
ME. Mcalkg .68 226 2,00 1.95 19z 212 1.93 1.89 2.39 2.61 2.58 273 2.60
NE, , Mcal/kg — — — — — — 1.28 1.28 1.51 1.72 1.61 1.80 1.73
Rumen-degraded protein, % —_ 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Rumen-undegraded protein, % — 6.6 44 2.6 %) 2.7 1.9 36 6.2 7.0 7.5 7.4 7.5
Crude protein, % 210 16.6 14.4 126 117 127 11.9 13.6 16.2 16.0 17.5 17.4 17.5
Metabolizable protein. % 16.5 9.5 8.1 6.8 6.1 14.0 52 6.2 9.9 9.8 10.8 10.7 10.8
Net protein, % 10.7 5.1 44 38 36 10.7 36 4.2 6.7 6.7 74 13 7.3
NDF, min % —_ 25-33 25-33 25-33 25-33 25-33 25-33 25-33 25-33 25-33 25-33 25-33 25-33
Forage NDFE. min % — 19-25 19-25 19-25 19-25 19-25 19-25 19-25 19-25 19-25 19-25 19-25 19-25
Starch max, % (varies) — 15-20 15-20 15-20 15-20 15-20 15-20 15-20 22-30 22-30 22-30 22-30 22-30
Macrominerals, %

Ca 0.59 078 0.58 0.44 0.37 0.39 0.31 037 0.57 0.57 0.64 0.60 0.58

P 0.45 032 0.26 0.21 018 0.19 0.19 0.21 0.35 0.35 0.39 037 0.35

Mg 0.15 0.14 0.12 0.12 012 0.10 0.13 013 017 0.17 0.18 018 0.17

K 100 0.51 0.52 0.54 0.56 0.60 0.62 0.65 1.03 0.97 1.10 100 0.99

Na 0.35 0.17 0.16 0.16 0.15 0.16 0.16 0.16 0.21 0.21 0.23 022 0.21

Cl 0.28 0.14 0.14 0.13 0.13 0.13 0.13 0.13 0.29 0.30 0.34 0.32 0.29

5 — 0.20 0.20 0.20 020 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
DCAD-S mEg/kg min — 39 42 45 50 60 66 —100 148 130 157 135 137
Trace minerals, mg/kg

Cu 5 16 16 15 15 17 18 19 9 8 10 8 10

Co — 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20

1 0.78 0.69 0.58 0.54 0.53 0.54 051 0.54 046 0.42 047 0.42 0.41

Fe 90 6l 46 32 24 28 13 14 16 16 21 19 16

Mn 30 49 44 40 38 43 38 41 28 26 3l 28 27

Se 0.3 0.3 0.3 0.3 0.3 0.3 0.3 03 0.3 0.3 0.3 0.3 0.3

Zn 70 47 41 36 34 35 30 30 57 58 66 62 61
Vitamins, IU/kg

Vitamin A 5,218 3390 3.829 4.265 4,698 5.288 5.850 6272 3.021 2,796 3.687 3,303 3,103

Vitamin D 1,518 924 1,044 1,163 1,281 1,442 1,595 1,710 1,009 954 1,085 952 1,021

Vitamin E 86 49 56 62 68 77 85 171 22 19 22 19 20

“Energy and protein requirements for dry and lactating cows have been adjusted for growth (0.19 and 0.08 kg/d) for first versus mature cows and changes in energy reserves (=0.36, =1.00, 0.20, - 1.70,
0.21, and 0.21 kg/d) for the respective groups beginning with dry cows at less than 2| days prepartum.
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TABLE 21-2 Predicted Nutrient Concentrations (DM Basis) Needed to Meet the Nutrient Requirements for Jersey Cattle at Varying Stages of

Lactation and Ages of Maturity

Lactating Cows by Parity (Body Weight) and Days in Milk®

Dry Cows First (425 kg) Mature (520 kg)
Growing Calves and Heifers Days Prepartum Days inMilk 15 150 20 100 200

Age, days 30 100 225 350 475 600 60-21d1  <21d Milk, kg 22 27 35 37 31
BW, kg 45 90 175 245 310 400 555 555 Fat % 4.9 4.9 5.0 4.8 4.8
Growth Rate, kg/d 0.5 0.6 0.7 0.6 0.7 0.7 0.0 0.0 Protein % i9 37 35 35 a7
Dry matter intake, kg/d 1.0 30 5.1 6.5 74 8.3 104 9.8 16.5 194 20.5 235 219
ME. Meal/kg 3.69 241 216 2.02 2.13 2.25 204 2.10 241 272 267 2.80 2.68
NE, . Mcal/kg — — — — — — 1.36 1.415 1.53 1.79 1.67 1.85 1.78
Rumen-degraded protein, % — 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Rumen-undegraded protein, % — 78 4.4 2§ 31 29 1.8 3.1 6.8 7.6 8.0 8.0 7.6
Crude protein, % 229 17.8 144 13.1 13.1 129 1.8 13.1 16.8 176 18 18 17.6
Metabolizable protein, % 18.2 10.6 8.2 7.2 6.9 6.6 53 6.1 10.2 10.6 11.1 11.0 10.7
Net protein, % 1.0 5.2 4.4 4.0 410 4.10 38 4.1 7.0 7.2 16 .5 7.3
NDF, min % — 25-33 25-33 25-33 25-33 25-33 25-33 25-33 25-33 25-33 25-33 25-33 25-33
Forage NDF, min % — 19-25 19-25 19-25 19-25 19-25 19-25 19-25 19-25 19-25 19-25 19-25 19-25
Starch max, % (varies) — 15-20 15-20 15-20 15-20 15-20 15-20 15-20 22-30 22-30 22-30 22-30 22-30
Macrominerals, %

Ca 0.75 0.84 0.58 0.44 0.43 0.39 0.31 0.36 0.56 0.56 0.63 0.60 0.57

P 0.55 0.34 0.26 0.21 0.20 0.19 0.21 0.23 0.33 0.34 037 0.35 0.34

Mg 0.15 0.14 0.12 0.12 012 0.10 0.13 0.13 0.16 0.16 017 017 0.16

K 1.20 0.50 0.52 0.53 0.56 0.60 0.62 0.65 0.96 0.89 1.01 092 0.93

Na 0.43 0.17 0.16 0.16 0.16 0.16 0.16 0.16 0.20 0.20 0.21 0.21 0.20

Cl 0.34 0.14 0.14 0.13 0.13 0.13 0.12 0.13 0.27 0.27 0.31 0.29 0.27

s — 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 020 0.20 0.20 0.20
DCAD-S, mEg/kg min — 39 40 43 50 60 66 ~100 133 114 140 119 124
Trace minerals, mg/kg

Cu 6 17 15 15 16 17 18 19 9 8 9 8 8

Co —_ 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20

1 1.08 0.77 0.64 0.61 0.60 0.61 0.58 0.62 0.45 041 0.46 0.41 0.41

Fe 110 68 46 32 32 29 13 14 13 14 17 16 14

Mn 6l 52 44 39 42 44 38 41 25 23 28 25 25

Se 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Zn 84 49 41 36 36 35 30 30 53 54 59 56 33
Vitamins, IU/kg

Vitamin A 6.084 3,286 3,745 4.162 4,592 5273 5.850 6,242 2,836 2405 2,79 2,520 2,616

Vitamin D 1,770 896 1,021 1,135 1,252 1,438 1,595 1,702 1,031 875 Lo17 884 951

Vitamin E 90 48 54 6l 67 7 85 170 21 17 20 18 19

“Energy and protein requirements for dry and lactating cows have been adjusted for growth (.14 and 0.06 kg/d) for first versus mature cows and changes in energy reserves (~0.24, =0.75, 0.15, =1.28, 0.16,

and 0.16 kg/d) for the respective groups beginning with dry cows at less than 21 days prepartum,

(444

1202/60/10

16'65¢



01/09/2021 360.gif

NUTRIENT REQUIREMENT TABLES 473

TABLE 21-3  Predicted Protein and Amino Acid Requirements for First-Lactation and Mature Holstein and Jersey Cows at

Varying Days in Milk
Holstein Jersey

Parity (Body Weight. kg) First (570 kg) Mamwre (700 kg) First (425 kg) Mature (525 kg)
Days in milk 15 150 20 100 200 15 150 20 100 200
Milk, kg/d 33 39 53 55 43 22 27 35 37 31
Milk protein, % 306 302 276 2.83 3.26 3.90 370 349 3.46 3.69
Milk protein, g/d 1010 1,178 1,463 1,557 1,402 858 999 1,222 1.280 1,144
Dry matter intake, kg/d 20.8 239 258 29.4 274 16.5 19.4 205 23.5 21.9
Protein intake, g/d 3.370 4,063 4515 5,116 4,795 2,772 3414 3.690 4,230 3,854
Rumen degraded, g/d 2,080 2,390 2,580 2940 3,740 1,650 1,940 2,050 2,350 2,190
Rumen undegraded, g/d 1.290 1,673 1,935 2,176 2,055 1,122 1.474 1.640 1.880 1.664
Net protein, g/d 1.399 1.598 1,902 2,145 2,005 1,149 1.401 1.554 1.764 1.601
Metabolizable protein, g/d 2,057 2,350 2,797 3,154 2,048 1.690 2,060 2,285 2,594 2.354

(eff.=0.68)
Target Absorbed Essential Target
Amino Acids Efficiency  Target Absorbed Amino Acids, g/d
Histidine 075 47 56 60 81 76 39 54 50 67 61
Isoleucine 0.69 105 123 142 171 158 88 113 117 142 127
Leucine 0.74 164 193 215 275 256 137 183 179 229 206
Lysine 0.70 143 170 188 244 227 120 162 156 202 183
Methionine 0.70 47 55 62 79 73 39 52 52 66 59
Phenylalanine 0.60 105 123 139 173 161 87 114 115 143 129
Threonine 0.60 96 114 125 161 150 80 107 103 133 121
Tryptophan 0.63 23 27 31 39 36 19 26 25 32 29
Valine 0.85 116 136 132 153 178 96 127 127 159 143
Total essential amino acids ~ 0.68 978 997 1115 1.500 1.316 994 038 924 1.173 1.054
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Appendix B

Acronyms and Abbreviations

amino acid

absorption coefficient

acyl carrier protein

acid detergent fiber

average daily gain

antidiuretic hormone

acid detergent insoluble protein

acid detergent lignin

apparently digestible protein
apparent efficiency of IgG absorption
Adequate Intake

automatic milking system
Association of Official Analytical Chemists

body condition score

B-hydroxybutyric acid

unit of measurement of sugar concentration in an aqueous solution
bovine spongiform encephalopathy; “mad cow disease™

blood urea N

biological value

body weight

cholecystokinin
Creutzfeldt-Jakob disease
conjugated linoleic acid
coenzyme A

crude protein

coefficient of variation

displaced abomasum

diet cation-anion difference calculated with Na, K, and ClI
dietary cation-anion difference calculated with Na, K, Cl, and §
digested crude protein

dried distillers grains with solubles

digestible energy

digestible energy intake

nonprotein DEI

digested fatty acid

476
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DFM
DIM
DM
DMI
DMTI
dNDF
DOM-1
DON
DRI
dROM
dRUP
dSt

EAA

FA

FAD
FFM
FMN
INDF
NDFD
FPCM
FPstarter
FWI

GasE

GE

GEI

GHG

GM
GPx/GSHpx

HCl

HCN

HMBI
HMTBA/HMB
HP

ICW
Ig

iNDF

|19}

v
IVNDFD
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direct-fed microbial

days i milk

dry matter

dry matter intake

divalent metal transporter 1
digested NDF

de-epoxy DON
deoxynivalenol/vomitoxin
Dietary Reference Intake
digested residual organic matler
intestinally digested rumen-undegraded protein
digested starch

essential amino acid

estimated average requirement
empty body gain

empty body weight

emply body water
extracellular fluid water
ethylenediamine dihydriodide
efficiency of microbial protein synthesis
endogenous N

essential oil

endogenous ROM

endogenous urinary CP

fatty acid

flavin adenine dinucleotide
fat-free matter

flavin mononucleotide
forage NDF

digestibility of forage NDF measured in vitro or in situ

fat- and protein-corrected milk
time relative to first offer of starter
free water intake

gaseous energy
£ross energy

gross energy intake
greenhouse gas
genetically modified
glutathione peroxidases

hydrochloric acid

prussic acid/hydrocyanic acid
isopropyl ester of HMTBA
DL-2-hydroxy-4-methylthiobutanoate
heat production

intracellular fluid water
immunoglobulin
indigestible NDF
international unit

iodine value

in vitro NDF digestibility
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IVNDFD48
IVSD

LB
LCFA
LDA

MalBW
MBW
MCFA
MCP
ME
MEg
MEI
MEILD
MEm
MEFD
MFP
MicN
MilkE
MIR
Mn-SOD
MNU
MOS
MP
MPY
MR
MSE
MSPE
MTL
MUFA
MUN
MW
MY

NAN
NANMN
NDF
NDIP
NDSC
NDSF
NEAA
NEFA
NEL
NEm
NFC
NFFS
niNDF
NP
NPN

OM

365.gif

IVNDED after 48-hour incubation
in vitro starch digestibility

degradation rate
rate of passage

large breed
long-chain fatty acid
left displacement of abomasum

mature body weight

metabolic body weight
medium-chain fatty acid
microbial crude protein
metabolizable energy

ME for gain

ME intake

ME intake from liquid diet

ME for maintenance

milk fat depression

metabolic fecal protein

microbial N

milk net energy

mid-infrared

manganese superoxide dismutase
microbial N derived from urinary urea-N
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maltooligosaccharides, oligosaccharides containing mannose

melabolizable protein

milk protein yield

milk replacer

mean squared error

mean squared prediction error
maximum tolerable level
monounsaturated fatty acid
milk urea N

molecular weight

mean milk yield

nonammonia nitrogen
nonammonia-nonmicrobial N
neutral detergent fiber

neutral detergent insoluble protein
neutral detergent soluble carbohydrate
neutral detergent soluble fiber
nonessential amino acid
nonesterified latty acid

net energy for lactation

net energy for maintenance
nonfiber carbohydrate

nonforage fiber sources

nonforage NDF

net protein

nonprotein nitrogen

organic malter
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PA
paNDF
PD
pdNDF
PDV
PEM
peNDF
PSPS
PTH
PUFA

gPCR

SB

SCC
SFDMI
sNPNCPE

Ta
TBW
TCA
TDN
TDS
TFA
THI
TMR

TRx
TSE
TSH

UE
UFA

UN
Usp

vCID
VFA
vOoC

WDG
WSC

366.gif

pasture availability
physically adjusted NDF
purine derivatives

potentially digestible NDF
portal-drained viscera
polioencephalomacia
physically effective NDF
Penn State Particle Separator
parathyroid hormone
polyunsaturated fatty acid

quantitative polymerase chain reaction

Recommended Dietary Allowance
retained energy

relative humidity

root mean squared error

root mean squared error of prediction
residual organic matter

reaclive oxygen species

rumen protected
rumen-undegradable protein

small breed
somatic cell count
solid feed DMI

supplemental nonprotein nitrogen on a crude prolein-equivalent basis

air temperature

total body water
tricarboxylic acid

total digestible nutrients
total dissolved solids

total fatty acid

temperature humidity index
total mixed ration

true protein

thioredoxin reductases
transmissible spongiform encephalopathy
thyroid-stimulating hormone

urinary energy

unsaturated fatty acid
tolerable upper intake level
urinary nitrogen

United States Pharmacopeia

variant CID
volatile fatty acid
volatile organic compound

wet distillers grains
water-soluble carbohydrate
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Preface

The Committee on Nutrient Requirements of Dairy
Cattle, in accordance with the Statement of Task (see Appen-
dix A) developed the eighth revised edition of the Nutrient
Requirements of Dairy Cattle and accompanying software
model. Although extensively revised and in many cases ex-
panded, most chapters in the previous edition (NRC, 2001)
are included in this version. Although nutrient interactions
abound, the committee maintained the approach of separat-
ing discussion (chapters) mainly by nutrient (e.g., energy,
protein, minerals), but some chapters discuss specific classes
of animals (calves or transition cows). New chapters on pro-
duction systems, feed by-products, additives, toxic agents,
and feed analysis were added. Chapters include a review of
the literature (mostly on papers published after 2000) with an
emphasis on justification of requirements and equations. The
software model was extensively revised from the previous
edition to include all of the revisions discussed in the text.

Information in some chapters is not directly used in the
software, but they are in-depth reviews of topics related
to the nutrition and feeding of dairy cattle. Most chapters
include equations that were incorporated into the software
to estimate nutrient supply, requirements (or responses), and
other outputs that may have value to nutritionists and other
users. The availability of the needed inputs was paramount
when deciding on which equations to include. The inputs
required are usually available from on-farm data or from com-
mercial feed testing laboratories. For some outputs, published
equations were evaluated and, if appropriate, incorporated
directly into the model (e.g., estimated water consumption).
When multiple published equations were available, the com-
mittee evaluated the inference space of the equations, the
availability of the needed inputs, and fit statistics and chose
ones we thought were best. In some cases, users are allowed
to choose specific equations. The committee attempted to
describe strengths and weaknesses ol various equations.
For other outputs, data from mostly published sources were
collated, and new equations were derived from the database

xwvi

(e.g., milk protein yield responses). Last, in situations where
very little data were available, equations may represent simple
mean responses (e.g., some mineral requirements). Adequate
information is in the text so that users can determine how
equations were derived.

As with previous editions, changes were not made to
requirements (or recommendations) unless new data or a
reanalysis of older data indicated changes were necessary.
However, most nutrient requirements underwent at least
minor revision. The greatest changes occurred with protein.
The protein/amino acid supply and requirement system was
completely revised compared to the seventh edition, with
much greater emphasis on amino acids rather than protein.
Dry matter intake equations were developed for all classes
of cattle, and in some cases, include feed factors in addition
to animal characteristics. The call requirement system for
protein, energy, and minerals underwent extensive revision.
To estimate environmental impact, methane production is
estimated, as is manure excretion of nitrogen and phosphorus.
The feed composition database is completely revised and
includes estimates of variation and ranges for many common
feeds. Although this edition is a significant and comprehen-
sive update, substantial gaps in knowledge still exist, and
these were pointed out in specific chapters. This was done to
not only encourage research in those areas but also indicate
why requirements or supply functions were not presented for
certain nutrients,

The software does not use stochastic processes: however, es-
timates of variance for equation coefficients and various fit sta-
tistics are included. Users can use that information to determine
the amount of confidence they assign to specific estimates, A
major goal in development of the feed composition data tables
was Lo generale accurate estimates of variation by rigorously
screening data. For many minerals and vitamins, inadequate
data were available to derive accurate estimates of variation,
and to indicate the level of uncertainty in those situations, the
term Adequate Intake was used in place of requirement.
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PREFACE

The software model is integral to the book. The interface
is similar to the 2001 model. but output has been extensively
revised and provides more information than previously and
in a user-friendly format. As with all software, the output is
only as accurate as the inputs, and users are encouraged to
use actual data, rather than defaults, whenever possible. This
revision and its accompanying software should be of value

xvii

to teachers and students of dairy cattle nutrition, field nutri-
tionists and veterinarians, nutrition scientists, and ultimately
producers and consumers of dairy products.

Richard A. Erdman and William P. Weiss, Co-Chairs
Committee on Nutrient Requirements of Dairy Cattle
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