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Fig. P16.2. Broken line analysis of weight gain of poults fed graded levels of digestible valine.
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and phytase supplementation 367,
370-371
and polyenzyme supplementation
408-409
prediction by metabolic simulation
203-209
prediction from chemical composition

198
prediction of measurement 192-200
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values of wheat cultivars 396-397
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394-395
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modelling
energy utilization 201-203
nutrient response 381
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monosaccharides 39, 40, 41
and cell wall degradation 380
mungbean (Phaseolus aureus)
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224

and mungbean shoots saponin content
261
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80, 199, 381
neutral detergent fibre 48, 51
niacin (nicotinic acid) 183, 184, 186
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digestibility and phytase supplementation
369-371
excretion and protease inhibitors 245
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and endogenous losses 227-228
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and gut microflora 226-227
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223-228
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cell-wall water solubility 49
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milling and digesta transit rate 238
net energy values 204, 205
saponin content 261
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oligosaccharides 39, 40, 41, 320, 328
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multiple trait insertion 33-34, 35
nutritional evaluation 33

potential feed and food value 17
and value capture 19-26
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amino acid content 70
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mannans 46
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protein content 74
palm kernel oil/coconut oil 143-144
palm kernel oil/palm oil acid 141
PCB residues 91, 94, 95
peas {Pisum sativum)
AMEn improvement with enzyme
supplementation 352
amino acid content 70

carbohydrate polymers and monomers
224

cell-wall water solubility 49
crude protein content 69

lectin saccharide specificity 246
NSP contents 225
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protein content 75
retainable phosphorus 161
saponin content 261
vitamin content 183, 186
pecking 279, 282, 284, 289-290, 293
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402-403
pectinase 352
and protein nutrient availability 338-340,
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pectins 46-47, 48, 320
Penicillium janthinellum 352
pentosanase 378

peroxide value (PV) 145
pesticides 91, 94, 95
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phosphates
defluorinated, and retained phosphorus
171-176
inorganic, and laying hens performance
412

phosphorus 268, 378, 379
absorption and excretion 152-154

availability 16, 31-32, 156-157
common sources 154
intake rate and excretion 166

retention 157-176, 165

and bone development 164, 167,

169, 170-176

and calcium 161, 162
role in poultry nutrition 151-152
urinary excretion 155
utilization and phytase 363-368

phytase 16, 31, 32, 104-105, 160, 161, 162,
363-372, 378

and amino acid digestibility 386-387
digestibility of mash or pelleted food 309,

310
microbial 354-355
PhytaSeed 370
phytate 237, 268-269
phytic acid 104-105
phyto-oestrogens 237, 238, 240-243, 378,
331
pinto bean NSP contents 225
plant breeding for feed supply 6
plant mineral availability 16

plant nutrient density 16, 26, 34
plant research and improved nutrition 377

pollution 68, 99, 268, 354, 378, 379
and phosphorus availability 31, 32
polysaccharides 39, 40-41, 42-53

pond-weed 377
population growth 3, 5
potatoes (Solanum tuberosum)
glycoalkaloid toxicity 258, 260
input traits 18
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and resistant starch 327
poultry by-products meal
amino acid content 70
amino acid digestibility 131
crude protein content 69
protein content 77-73
poultry digestion physiology 111-114
poultry industry future research 375-382
poults digestible valine requirement 413-414
precision-fed roosters assays 122-124, 126,
127-129
amino acid digestibility and lysine
excretion 385

progoitrin 263, 264

proline-rich proteins 252-253

protease inhibitors 237, 244-245
eliminating treatments 248-250

protein
anti-nutritive substances 243-250

broiler growth response to feed 388-339
concentrates 68-79
digestibility and biocavailability 115-132
digestibility and phytase supplementation
367, 368-370
nutritional evaluation 33
proline-rich 252-253
qualitative chemical appraisal 57-31
sources, and pecking damage 402-403
trait enhancement in soybean 26-31
protein, crude 59, 60
digestibility and phytase 369, 370,
371-372
as predictor of amino acid contents 79
of protein concentrates 69
protein, plant
biotechnology quality improvements
80-81
digestibility and enzymes 349

protein, vegetable and multi-component
pectinase 338-340, 341, 342-343

pullets
calcium and phosphorus retention assays

159-160
supplemental vitamins 187

quail 243
response to colour 285

raffinose 41
rapeseed see also canola

rapeseed (Brassica spp.)
cell-wall water solubility 49

genetically modified 15
glucosinolate and chicken toxicity
263-265
NSP contents 225
output traits 17
rapeseed meal
retainable phosphorus 161
vitamin content 183, 186
rapeseed oil fatty acid profile 89
religion and livestock 5
rice germ meal net energy values 204, 205
rice (Oryza sativa) 3
amino acid contents 60, 61
by-products energy value 67
calcium and phosphorus content 153
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crude protein content 60
energy value 66
multiple transgene insertion 34
non-starch polysaccharides 223
polish and deoiled bran amino acid
contents 406407
retainable phosphorus 161, 162, 163
risk management and GMOs 19, 21
roosters
plasma cholesterol reduction by saponins
262
precision-ted cockerel assay 122-124,
126, 127-129, 385
Rostock Net Energy model 202-203
rve (Secale cereale) 310
amino acid contents 60, 61
calcium and phosphorus content 153
cell-wall water solubility 49
crude protein content 60
digestibility and xylanase 324
energy value 65
net energy values 204, 205
non-starch polysaccharides 223
protein digestibility and xylanase 349

satflower meal (Carthamus tinctorius)
amino acid content 70
calcium and phosphorus content 153
crude protein content 69
protein content 73
salivary proline-rich proteins 252-253
Salmonella 11, 12, 188
salseed meal tannin content 256-257
saponins 237, 257-263
secondary plant metabolites 237-269
sensory perception of chickens
crop repletion 283
of food 279-294

satistaction and production efficiency
292-293
sesame meal (Sesamum indicum)
amino acid content 70
calcium and phosphorus content 153
crude protein content 69
net energy values 204, 205
protein content 74
sheabutter cake 263
Smilax ornata 262
snowdrops (Galanthus nivalis) lectins 12
246-247
sorghum (Sorghum bicolor) 377
amino acid contents 60, 61, 406-407
amino acids digestibility 128
cell-wall water solubility 49
crude protein content 60
cultivar energy value 63

cyanogenic glycoside content 266
net energy values 204, 205
non-starch polysaccharides 223
output traits 17
resistant starch 325-326
tannin content 253-255
vitamin content 183
soybean {Glycine max)
amino acid digestibility 131-132
anti-nutrient treatments 248, 249-250
carbohydrate polymers and monomers
224
cell-wall water solubility 49
and coumestrol ocestrogen 240, 241,
242243
heat treatment and anti-nutrients 244
248
high protein, lysine or methionine 29-30
hull water-soluble galactomannans 47
input traits 18
lectin content 246-247, 259
output traits 17
processing and digestibility 117, 118
protease inhibitors 244, 245
protein and amino acid traits 26-31
protein content 71-72
quality traits value chain 22
retainable phosphorus 161, 162,
163-164
Roundup Ready 19
saponin content 257, 259-260, 261
Soyin protein 243
soybean meal
amino acid bioavailability 127
amino acid content 33, 70
amino acid digestibility 128
calcium and phosphorus content 153
crude protein content 69
enzyme treatment and digestibility 354
net energy values 204, 205
TME with a-galactosidase 328
vitamin content 183, 185, 186
soybean oil
AME and free fatty acids 141
fatty acid profile 89
net energy values 204, 205
spent hen meal
amino acid content 70
crude protein content 69
protein content 78
stachyose 41
starch 42—-43
digestibility and enzyme supplementation
349
resistant 320-321, 325-328
stress and nutrient mediation 381
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subabul {Leucaena leucocephala) 239,
404405

sucrose 41
Sudan grass cyanogenic glycoside content 266
sudden-death syndrome 292, 376-377
sunflower meal
amino acid content 70
calcium and phosphorus content 153
crude protein content 69
net energy values 204, 205
processing and digestibility 118
protein content 74
vitamin contents 183, 186
sunflower oil 83
fatty acid profile 89
heat treatment damage 146
sunflower seed (Helianthus annus)
cell-wall water solubility 49
output traits 17
retainable phosphorus 161

tallow
AME and free fatty acids 141
net energy values 204, 205
tamarind {Tamarindus indica) 404-405
tankages 76-77
tannins 75, 237, 251-257
tapioca root see cassava root
thiosulphinates 239
thiosulphinites 237, 238, 265-266
threonine 59, 62, 71, 125
digestibility and phytase supplementation
369
tibial dyschondroplasia 376-377
tomato output traits 17
trace elements 99-106
biocavailability 100-102, 102-103
chelating agents 103-105
retention in body tissues 100
transportation of GMOs 21
Trichoderma spp. 346, 351, 352, 353
trimethylamine 265
triticale
amino acid contents 60, 61
cell-wall water solubility 49
crude protein content 60
energy value 65-66
non-starch polysaccharides 223
tryptophan 59, 62, 71
tuna meal
amino acid content 70
crude protein content 69
protein content 79
turkeys
chromium supplements 106

digestive tract 113

poults phytase supplementation 369
370, 371-372

and soybean feed prices 29, 30

urbanization 3, 5-6, 7
urinary excretion of calcium and phosphorus

155, 159

valine 62, 71, 76, 121, 125
digestible requirements by poults
413-414
verbascose 41
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and age of bird 331
altered by hydrolysis of NSP in gut 350
and digestion rate 321-323
of extract and soluble NSP 229-230
of gqut 230-234
and non-starch polysaccharides 147-143,
345, 346
and resistant starch 325-326, 323
and sticky droppings 350-351
values of heat treated grain 410411
water-extract 50-51
and water-soluble polysaccharides 49,
50-51, 223, 225, 226, 227, 229-231
see also digesta transit rate
visual and tactile cues 279-294
vitamin D 160-161
vitamin E 183, 185, [186
vitamins in feedstuffs 381
assessment tables 182, 183, 185
bioavailability 182, 184
chicken requirements 186
diet contents 185, 186
and processing 310
sources 181-182
stability 187-189
supplemental 185-187
Vitellaria paradoxa, 263
as feed component 257

water consumption 378
and enzyme supplementation 350
water-insoluble cell walls 48, 49, 51, 53
wheat (Triticum spp.)
AME values and enzyme supplementation
348
amino acid contents 60, 61
arabinoxylans 45
by-products energy value 67
calcium and phosphorus content 153
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cell-wall water solubility 49
crude protein content 60
digestibility and xylanase 324
energy value 64
fat digestibility and enzyme
supplementation 348-349
and gut viscosity 230
heat treated, and viscosity 410411
low-AME, and broiler performance
398-399
ME of cultivars 396-397
net energy values 204, 205
non-starch polysaccharides 223
production 4, 7-8
retainable phosphorus 161, 162
starch digestibility 328
true or apparent ME values 304
vitamin content 183, 186

whey, dried, net energy values 204, 205

winged bean (Psophocarpus tetragonolobus)
246

xylanase 226, 320, 323, 324, 346, 378, 400
and fat saturation level 330
and intestinal microflora 350

and protein digestibility 348-349
xyloglucans 44, 46

Yucca schidigera saponin extract 257, 262

zinc {Zn) 99, 100-105
utilization and microbial phytase

268-269
utilization and phytase 367-368
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