






































































































































































































































































































































































































































































































































































































































































































































































































































380 Nutrient Requirements of Dairy Cattle

sodium, 119, 126, 181
water intake, 9, 179, 180, 181, 228

Thiamin, 131, 171– 172, 173
Threonine, 69, 72, 75, 77, 79, 290– 303, 329
Thymus, 146
Thyroid gland, 136– 138, 196
Time factors

dry matter intake, 8, 9, 10
eating, time spent, 8, 9
frequency of feeding, 9– 10, 20, 40
grazing, energy expended, 20
sequence of feeding, 10

Tin, 147
Topography, see Pasture topography
Total digestible nutrients (TDN), 13– 14, 15, 16– 17,

55– 56, 226, 234, 326– 328
tables, 258, 259, 264– 265, 276– 279, 281, 283– 289

Toxicity
calcium, 109
chloride, 123– 124, 190
chromium, 147
cobalt, 133
copper, 133, 135, 136
iodine, 138
iron, 139
molybdenum, 141
minerals, general, 1, 105, 106, 148– 149, 182; see also

specific toxic minerals
phosphorus, 116
potassium, 127, 190
selenium, 143
sodium, 118, 121, 190
sulfur, 131– 132
vitamin, 106, 164, 165, 166, 168
zinc, 146

Trace minerals, 1, 105, 109, 190, 281
see also specific trace minerals

Transition cows, 2, 127, 174, 184– 189, 195, 196, 214,
226, 238, 239

see also Pregnancy
Triglycerides, 15, 28, 29, 31, 146, 188– 189
Triticale, 70
Tryptophan, 69, 72, 75, 290– 303, 329
Tyrosine, 69– 70, 72, 133

U

Udder edema, 2, 189– 191
Udder mastitis, 118, 141, 143, 163, 167, 168, 189, 190,

191, 198
Urea, 43, 48, 49, 52, 53, 131
Urine and urinary factors

calcium, 106, 322
chloride, 121, 122, 123, 323

copper, 324
environment, effects on, 244, 245
ketosis, 171, 174, 188– 189, 191, 202, 203
magnesium, 129, 130, 323
manganese, 140
minerals, various, 105, 321– 325
nitrogen, 67, 178, 245
phosphorus, 111, 112, 116, 247, 322
potassium, 124, 125, 127, 178, 323
protein, 67
selenium, 143
sodium, 119, 120, 323
water in, 178, 179
zinc, 146, 324

Uterus, 68, 185
abomasum displacement, 197
metritis, 194– 195, 196, 198
minerals, general, 105
phosphorus, 111
water, 178
see also Placenta

V

Valine, 69, 72, 75, 77, 79, 290– 303, 329
Vanadium, 148, 182
Veal calves, 214– 215, 217, 220
Vitamin A, 162– 164, 171, 185, 195, 215– 218, 223, 224,

225, 266, 325, 331
tables of nutrient requirements, 266– 274, 280

Vitamin B12, 172, 173
see also Cobalt

Vitamin C, 70, 129, 172– 173
Vitamin D, 106, 110, 116, 164– 166, 184, 192, 193– 194,

195, 223, 225, 266, 325, 331
tables of nutrient requirements, 266– 274, 280

Vitamin E, 166– 168, 185, 191, 195, 223, 224– 225, 226,
266, 325, 331

tables of nutrient requirements, 266– 274, 280
Vitamin K, 168– 169
Vitamins, 1– 2, 162– 177, 266

blood, 162– 169 (passim), 173, 196
calves, 163, 167– 168, 170, 172, 173, 222, 223,

224– 225, 226, 227, 331
cellular processes, 163, 167, 170, 172– 173
colostrum, 168, 227
deficiencies, 165– 172 (passim), 195– 196, 224
digestion, 166, 171, 225
dry matter intake, 165, 168, 224
immune system, 163, 164, 167, 169, 224
intestines, 162, 164, 171, 174, 192
lactation, 163– 164, 165, 167, 168, 170, 172, 174

production of milk, 163– 164, 165, 166, 170– 171
liver function, 164, 170, 171
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nervous system, 163, 171, 172
placenta, 169, 195– 196, 226
pregnancy, 163, 164, 165, 167– 168, 169, 170, 172,

195– 196, 227
ruminal processes, 162, 164, 168– 174 (passim)
skin, 164, 171
steers, 162, 171
supplements, 162– 174 (passim), 195, 198, 224
tables of nutrient requirements, 266– 274, 280
weight factors, 163– 169 (passim), 173
see also B-vitamins; Fat-soluble vitamins; Water-

soluble vitamins

W

Water and water requirements, 2, 9, 22, 44, 178– 183
acid-base balance, 118, 180– 181, 182
bacteria, 182
blood, 178, 182
calcium, 181, 182
calves, 180, 182, 219, 221, 227– 228, 230
chloride, 122, 123
dry matter intake and, 178– 179, 180, 181
iron, 135
lactation, 178– 179, 181
magnesium supplements, 194
potassium, 124, 126, 127
salinity, 118, 179, 180– 181
sodium, 121, 179
sulfur toxicity, 131– 132
temperature and thermoregulation, 9, 179, 180, 181, 228

see also Sweat
urine loss, 178, 179
weight factors, 178, 182, 228
see also Eating and drinking behavior

Water pollution, 180– 182
phosphorus, 109– 110, 247
salinity, 118, 179, 180– 181
sulfates, 131– 132

Water-soluble vitamins, 1– 2, 162, 169– 174, 225
see also specific water-soluble vitamins

Weather, 259
dry matter intake, 9
vitamins, 165, 166
wind, 21, 241– 242
see also Temperature and thermoregulation

Weight factors, 22, 23, 234– 242, 259, 260– 261
amino acids, 71, 72, 75, 77, 82
anorexia, 120, 121, 148
body condition score (BCS), 22, 24– 25, 202– 203, 235,

241, 266– 267
calcium, 107
calves, 114, 123, 139, 140, 143, 167, 169, 173,

215– 218, 220, 221– 222, 228, 229, 330, 332

birth weight, 21, 68, 182, 226
CD-ROM application, 357, 358, 360
chloride, 121, 123
cobalt deficiency, 132
copper, 133, 134
dry matter intake, 4, 5, 6, 9, 44, 75, 77, 111, 117,

185– 186
energy requirements, 18, 21, 234– 238
equations, 236, 238– 240, 241, 315, 318– 326 (passim),

330, 332
fetal, 259
heifers, 6, 234– 242
iodine, 137
ionophores, 202– 203
iron, 138, 139
laminitis, 198– 199
magnesium, 129
manganese, 140, 141
minerals, general, 105
obesity, 190
phosphorus, 110– 114 (passim), 117
potassium, 124– 128 (passim)
pregnant cows, 68, 117, 239, 259
protein, 44, 65, 68– 69, 75, 77, 186– 187, 215, 234,

235, 236– 238
selenium, 143
sodium, 118, 121
sulfur, 131
tables of nutrient requirements, 258– 280
transition cows, 184, 185– 187
vitamins, 163– 169 (passim), 173
water, 178, 182, 228
zinc, 144, 145, 146
see also Growing cattle and growth factors

Wheat, 35, 70, 72, 76, 254, 289, 298, 303, 310
Whey, 15, 72, 222, 226, 228, 289, 298, 310
White muscle disease, 167
Wind, 21, 241– 242

Y

Yeast, 140, 142, 146, 171, 204
Yield, milk, see Production, milk
Young cows, see Calves; Heifers

Z

Zinc, 105, 109, 135, 143– 146, 148, 181, 182, 223, 226,
324– 325, 330

intestines, 135, 144
pregnancy, 144, 226, 325
tables of nutrient requirements, 266– 274, 280,

304– 310, 312, 313
urine, 146, 324
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