Appendix I: List of fibre-producing plants

Botanical name

Common name

Agavaceae

Apocynaceae

Araliaceae
Asclepiadaceae

Bombacaceae
Bromeliaceae

Cannabaceae
Caprifoliaceae
Compositae

Convolvulaceae
Cupressaceae
Cyclanthaceae
Cyperaceae

Fagaceae

Agave sisalana

Agave sp.

Agave lechuguilla

Agave cantala

Agave fourcroydes

Agave letonae

Agave striata

Furcraea cabuya

Furcraea gigantea
Furcraea macrophylia
Apocynum cannabinum
Tabernaemontana pachysiphon
Acanthopanax sciadophylloides
Asclepias sp.

Calotropis gigantea
Calotropis procera
Barringtonia racemosa
Barringtonia sp.

Adansonia digitata

Ananas comosus

Ananas erectifolius
Bromelia laciniosa
Bromelia magdalenae
Neglazovia variegata
Cannabis sativa

Lonicera periclymenum
Chrysanthemum leucanthemum
Gerbera lanuginosa
Convolvulus sp.
Chamaecyparis nootkatensis
Asplundia insignis
Eriophorum polystachion
Eriophorum vaginatum
Quercus nigra

Sisal

Maguey
Mexican fibre
Cantala
Henequen

Cabuya

Fique

Milkweed

Kapok

Baobab
Pineapple
Curaua
Macambira

Craua, caroa

Hemp
Honeysuckle

Yellow cedar, Yellow cypress

Water oak, Spotted oak,
Possum oak
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Botanical name

Common name

Gnetaceae
Gramineae
Leguminosae-
caesalpinioideae

Leguminosae-
papilionoideae

Liliaceae

Linaceae
Malvaceae

Moraceae

Orchidaceae

Gnetum gnemon
Ammophila arenaria
Bauhinia retusa
Brachystegia boehmii

Brachystegia spicaeformis

Crotalaria juncea
Lathyrus odoratus
Pueraria lobata
Spartium junceum
Sesbania bispinosa
Samuela carnerosana
Sansevieria sp.

Yucca glauca

Yucca baccata

Yucca filamentosa
Linum usitatissimum
Abutilon angustatum
Abutilon theophrasti
Gossypium arboreum
Gossypium

Hibiscus radiatus
Hibiscus cannabinus
Hibiscus subdariffa
Hibiscus tiliacus
Plagianthus pulchellus
Sida sp.

Urena lobata
Antiaris africana
Antiaris toxicaria
Artocarpus communis
Artocarpus elastica
Brosimum sp.
Broussonetia papyrifera
Cannabis sativa
Ficus brevicuspis
Ficus natalensis
Ficus sp.

Ficus thonningii
Kadsura japonica
Morus alba

Morus nigra

Musa basjoo

Musa fehi

Musa sp.

Musa textilis
Dendrobium sp.
Dendobrium Jamesianum
Diplocaulobium regale

Bago, Spanish joint fir

Sunn hemp
Sweet pea

Spanish broom
Dhaincha
Palma istle
Bowstring hemp

Eve’s thread, Adam’s needle
Flax

Chinese jute/hemp
Cotton

Cotton

Monach rosemallow
Kenaf

Roselle

Sea hibiscus

Malva

Urena

Bread fruit
Paper mulberry

Hemp

Kadsura
White mulberry
Black mulberry

Abaca
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Botanical name

Common name

Palmae

Pandanaceae
Phormiaceae
Schizaeaceae
Sterculiacease
Thymelaeaceae

Tiliaceae

Tropaeolaceae
Ulmaceae

Urticaceae

Cocos nucifera
Copernicia alba
Corypha umbraculifera
Hyphaene thebaica
Metroxylon sp.
Phoenix dactylifera
Pandanus spiralis
Phormium tenax
Lygodium sp.
Abromqa augusta
Sterculia sp.
Edgeworthia gardneri
Lagetta lintearia
Clappertonia ficifolia
Corchorus japonicus
Corchorus olitorius
Corchorus capsularis
Tilia cordata
Triumfetta rhomboida
Tropaeolum majus
Tropaeolum sp.

Celtis sp.

Trema orientalis
Boehmeria nivea
Girardia sp.
Girardinia diversifolia

Girardinia heterophylla
Pipturus gaudichaudianus

Urtica dioica

Coir, coconut
Caranday

Doum palm

Sago

Date palm

Screw pine

New Zealand flax
Climbing fern

Lacebark tree
Napunti

Brown or tossa jute
White or China jute
Lime

Punga

Nasturtium

Charcoal tree, Gunpowder tree
China grass, rhea, White ramie

Allo, Nigiri

Stinging nettle

Sources: Centre for Economic Botany, Royal Botanic Gardens, Kew; Kirby, R. H.,
Vegetable Fibres, Leonard Hill, London; Jarman, C., Plant Fibre Processing,
Intermediate Technology Publications, Rugby, UK; Prof. R. Ladchumananandasivam.
Universidade Federal do Rio Grande, Brazil.
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developing countries 2
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discontinuous hackling 120
distribution 2
diversification
jute diversified products 55-63, 71, 76
sources of raw materials 350
divider 114
doubling
flax 121-3
hemp 190-1, 1934
sisal 248-50
doubling machines 249
drafting/drawing
flax 114, 121-3
hemp 190-1, 1934
jute 39, 41, 44, 68
sisal 248-50
drafting/drawing frames 39, 44, 248
drape of bundles 183
dry back 138
dry cross-linking 136
dry spinning
flax 118, 125
hemp 191-2
drying
curaua 328
hemp 196
nettle 338
ramie 217
duroplastic (thermoset) technology 352,
367-8, 369
dust 198, 339, 340
duvet covers 140
dyeing
coir 285-6, 287, 303
flax fabric 134
flax yarn 134-5
jute 65
nettle 339
sisal 254, 2568

Eastern Europe 95, 112, 142-3, 151, 161
easy-care fabrics 136—7
ecology 163

see also environmental considerations
economic and cost considerations

coir 297-8

flax 142-56

nettle 340

sisal 262

see also market development;

marketing

Ecuador 318-19, 320
efficiency, manufacturing 68-9
elastic modulus 6, 9, 14, 336
electronic yarn clearer 53
elongation 14
at break 6, 9, 10, 11, 15, 34-5
hemp 181-2
see also force-elongation characteristics
environmental considerations
agricultural pollution 141-2
coir 302-3
flax 158, 163
hemp 197-9
jute 767
nettle 340
enzyme treatments
flax softening 136
jute 49, 68, 86
nettle 338, 339
retting 159, 338
epoxy resins 369
Europe 75
European Linen and Hemp Confederation
(CELC) 148, 157
European Union (EU) 162, 3456
exports of line flax 153
hemp production 203, 204
subsidies for flax 145, 148-51, 1601,
168
subsidies for hemp 205, 206
exchange rates 154-6
exotic fibres 347, 351, 371
see also jute; kenaf; sisal
experience coefficient 252-3
exporters, coir 298-9, 307-10
exports
coir 299-301
flax 1534
jute 69-71
extensibility 91
extension at break 6, 9, 10, 11, 15, 34-5
extrusion compounding 3534

fabric
coir 287-91
development possibilities for jute fibres
72-3
flax 126-31
hemp 194-6
jute 52—65
nettle 338-9
sisal 254, 260
fat/wax 14, 15, 17
fenders, coir 296



fertilisers
for flax 108, 158
for hemp 180-1
for nettles 337
product of sisal 271
fibre bundles 367
flax and composite properties 3567,
358-9
sisal 233-5
fibre length see length
fibre mats 292
fibre nettle 332, 3334
fibre prices see prices
fibre-producing plants 378-80
FIBRESHAPE image analysis system
361-2, 363, 364
fibrillation 134
field decortication 159
filasse 219
final carding 39, 193
fine jute yarn 44-5, 46
fine-quality jute 51
fineness 15, 350
coir yarn measurement systems 282-3,
284
influence on composite properties
358-9, 367
measurement 361-2, 363, 364
finishing
hemp fabric 196
jute 65-8
linen 135-7
ramie 222
fique 3434
flax 94-175, 176, 195
baling and stocking 112
chemical characteristics 101, 211
comparison of yields by country
164-5
composites 164, 347, 349, 350, 351,
356-7, 366, 371
consumption/demand 131, 151-6
contractual relationships in France 168
cost comparison 1446
cultivation 107-8
economic and cost considerations
142-56
environmental and health and safety
considerations 158
EU subsidies 145, 148-51, 1601,
168
fabric bleaching 132-3, 158
fabric desizing 132
fabric dyeing 134
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fabric finishing 135-7
history 94-5
knitting 130-1
linen yarn count 126, 167
market development 162—4
marketing 1567
‘Masters of Linen’ technical criteria
173
mercerising 133—4
microscopical differentiation 19
morphology 18
physical characteristics 4, 7, 1027,
211, 366
plant 95-101
political and economic issues 160-2
potential markets 162—4
price volatility 146-56
production 95, 146-56, 199, 200
production flowchart 109
products and applications 137-42
pulling 108-10
retting 110-11, 113, 145, 159
rippling 112, 114
scutching 113-16
spinning 95, 118, 121-5, 145, 159-60
statistical view of the future 164
supply 146-51
technical constraints on progress
159-60
tow processing 116—18
varieties and cultivars 95-7, 98-101,
166
weaving 122, 126-30
yarn dyeing 134-5
yarn preparation and spinning 118-26
yarn winding 125-6
flexibility 181-2, 183
flexibility modulus 9
floor cloths 140
floor coverings, sisal 261
see also carpets; mats; matting
fluidity 132-3
fly 128, 158
flyer spinning systems 42
fodder, animal 225, 271
Food and Agricultural Organisation
(FAO) 3
force-elongation characteristics
influence on composite properties 355,
360-1
measurement 362—6
formaldehyde 66—7
four-shaft weaves 289
France 168
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friction
friction-increasing additives 50
requirements 50—1

friction spinning systems 48

FUNALI 328

fungal treatment 84

Furcraea spp. 3434

furnishing fabrics 55, 56, 57-8, 59, 72,

140

garden articles 296
Generalised System of Preferences (GSP)
299
geotextiles
coir 294-6
jute 55, 61-2, 63, 77
Germany 347
gill boxes 191, 1934
Girardinia diversifolia (Nepalese nettle)
340-1
glass fibre
composites 339, 355-6, 357, 359, 366,
369
properties 4, 6, 13
glucose 275
GMT press moulding 355, 356
green ramie (rhea) 207, 210
‘grey’ spinning 122
grey yarn 123
ground retting 110-11, 186
guilds 177
gymnasium mats 293

hackled tow 192
hackling 119-20, 190
hackling frames 120
hagotans 317-18
hand spinning
coir 2801, 284
ramie 220
handloom weaving
coir 288, 289, 290
jute 55, 56
hard twisted yarns 284
harvester-decorticators 204-5
harvesting
flax 108-10
nettle 337-8
ramie 213-14
sisal 240-1
health 163
health and safety considerations
coir 302-3
flax 158

hemp 197-9
jute 76-7
nettle 340
hecogenin 243, 270-1
hemicellulose 14, 15, 17, 275
jute 37-8
hemp 1, 94, 107, 176-206
areas cultivated 2014
chemical characteristics 1814, 211
composites 205-6, 347, 349, 350, 351,
360-1, 366, 371
development in Hungary 1768
environmental and health and safety
considerations 197-9
fabric finishing 196
hopes for next decade 2001
market trends 199-200
mechanical processing 186—8
microscopical differentiation 19
morphology 18
new markets 205-6
physical characteristics 4, 7, 1814,
211
primary processing 184—8
production 199-200, 2014
production of other hemp products
1967
recent technical developments 2045
retting 185-6, 204
spinning 188-94
textile fibre production flowchart 184
varieties and cultivation 178-81
weaving 194-5
henequen 21, 228, 268
Herman’s angle 37, 276
Hibiscus 27-8
see also kenaf; roselle
hormones 243, 270-1
hot bleaching 285
household textiles
jute 55, 57-8, 59
linen 137, 13940
Hungary 176-201
hurds 185, 186, 187, 188, 198, 204-5
hydrocarbons 77
hydroentanglement 339
hydrogen peroxide 122-3, 132, 158, 255,
256, 285
hydrolases 49
hygral expansion 91

image analysis 361-2, 363, 364
impact resistance 360-1
import tariffs 299



imports 302

India

coir 274-5, 298-301

coir exporters 298-9, 307-9

jute 25, 52, 58, 69-71, 84-5

Ministry of Agriculture suggestion for
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market development 71-6
market promotion 75-6
microscopical differentiation 20
modern developments in spinning 44-51
morphology 18
non-textile uses 86-90

retting 84-5 physical properties 4, 7, 13, 34-7, 297
National Centre for Jute Diversification potential markets 73-5
(NCJD) 76 prices 298
National Handloom Development production 24-7, 80, 81, 82-3, 199,
Corporation 58 200

Pollution Control Board 303
Indian Jute Industries’ Research
Association (IJIRA) 85-6
industrial (technical) fabrics 140—1
industrial scale 146

retting 30-2, 83-6

rot-proofing 67

specifications for yarn quality 42, 43
spinning 38-51, 69

testing instruments developed by

infra-red spectrum 231 SITRA 90-1
injection moulding 205, 349, 352-3, 368 textile development possibilities 723
future trends 370-1, 372 uses 24-5

influences on composites’ properties
355, 356, 360-1
tests on injection—-moulded composites

weaving 52-5, 56, 69
woollenisation 67
Jute Batching Oil (JBO) 77

354-5 Jute Entrepreneurs Assistance Scheme
International Jute Organisation (1IJO) (JEAS) 76

70-1, 77 Jute Manufacturers Development Council
International Linen and Hemp (JMDC) 75

Confederation (CILC) 138, 156-7
International Monetary Fund (IMF) 161

jute sacks, contamination of 77

jute softener 44

jute spreader 44

jute stick particle board 87-8, 89, 90
jute substitute 20

Jute Technological Research Laboratory

Japan 74, 372
JRC 321 fibres 51
jute 1, 24-93, 323

allied fibres 24, 25-6, 27-30, 78-82

bleaching 66

blended fibres 45-8, 72-3

chemical properties 37—8

composites 64-5, 87-90, 347, 351,
366, 372

consumption 25-6

conventional spinning system 3842

crease resistance 66—7

cultivation 29

decortication 304

diversified products 55-63, 71, 76

dyeing 65

environmental and health and safety
considerations 767

enzyme treatments 49, 68, 86

exports 69-71

fibre sorting for quality 34

fine structure 367

flyer spinning systems 42

high-performance textiles using 63-5

manufacturing efficiency 68-9

(JTRL) 83-4

Kalajokilaakso Nettle Fibre Project,
Finland 332, 338, 339
kenaf 24, 27-8, 78-82
composites 347, 351, 372
consumption 25-6
cultivation 29-30
early processing 78-9
production 80-2
Kenya 240
Kerala 274
kevlar 63, 64
KHARDEP (Koshi Hill Area Rural
Development Programme) 341
kinked fibre 242
knitting 130-1

‘L> mark 157

labour costs 1434, 169-72
lea count system 126, 167
leguminous plants 84-5
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length 8, 16
commercial fibre 10
critical fibre length 355
influence on composite properties
355-8
nettle 334, 335
sisal fibre bundles 233—4
sisal single cells 232-3
spinnable fibre (staple length) 10
ultimate fibres 4, 8, 10, 12, 232-3
LFT press moulding 355, 356
light-fast jute 66
lignin 4, 14-17, 37-8, 231, 275
lignocellulosic fibres 275
line fibres see long (line) fibres
linear density 10
linen 94
designing linen woven fabrics 129-30
knitting 100% linen fabrics and
garments 130
yarn count 126, 167
see also flax
linen blends 139
linen damask tablecloths/serviettes
13940
linen union fabrics 139
Linimpianti drafting zone 124
Linmack drafting zone 123
linseed oil 97, 373
liquid ammonia fabric finishing 1334
logs, coir 295
long (line) fibres
flax 1514
hemp 185, 187, 188, 189-92
spinning 189-92
loop fabric 295
lubricants 49-51
lucerne 225

macambira 330
machine safety procedures 199
maguey (cantala) 21, 228
Manila hemp see abaca
manual stripping 316-17
manufacturing efficiency 68-9
MAPP 369
market development 2

composites 348-9

flax 162—4

hemp 205-6

jute 71-6
marketing

coir 298-9

flax/linen 156-7

sisal 262-9
‘Masters of Linen’ 157

technical criteria for finished products

173

mats, coir 287-9, 292-3, 306-7, 311
matting, coir 289-90, 2934, 311
mattresses

rubberised coir 2967

sisal 261
Mauritius hemp 21, 3434
medical examinations 199
medicinal applications (ramie) 225
medium twisted yarns 284
mercerising 1334
mesh mats 293, 307
mesh matting, coir 294-5
mesta see roselle
microbial treatments

degumming 218-19

retting 83—4
micro-fibrillar angle 5, 14
microscopical differentiation 19-22
Middle East 74
middle lamella 367
mildew 112
mineral oils 49-50
mixture fabrics 128-9
moisture absorption 6, 15

flax 103, 138
moisture regain 49, 182
monoecious hemp 179, 180
morphology 5, 18-22
motorised ratt 281
motorised traditional ratt 281
Motz Group 77
Moursouk carpets 290, 294
Multi Fibre Agreement (MFA) 208, 209,

210

narrow low shed looms 122, 126
Natural Fibres Institute (Poznan, Poland)
148, 158
natural retting 277-9, 302-3
needled felt 296
needling 290
Nepalese nettle 340—1
nettle 1, 331-43
chemical and physical properties 333-6
economic and cost considerations 340
end products 339
environmental issues 340
fabric production 338-9
fibre production and early processing
336-8



health and safety issues 340

history 331-3

Nepalese nettle 3401

plant 3312

problems 33940
New Zealand 74-5
New Zealand hemp 21
noise 198-9
non-brush mats 288, 293, 3067
non-textile coir products 304-5
non-woven coir products 290-1
North America 371

see also United States of America
North American Free Trade Area 162,

163

oiling 244-8

open-gill drafting frames 121

organic chemical spinning additives 50-1
orientation 357-8, 362, 364

packing 116
pad-dry-cure 136
paper industry 1-2
ramie 224
sisal 267-9, 269
use of jute in 87, 88
paper pulp, jute-based 867
pectin 14-15, 17, 336
flax 97, 118-19
Philippines 318-19, 320
physical properties 4-5, 6-14, 366
see also under individual fibres
pillow cases 140
pineapple 1, 22, 322-7
fibre structure and properties 322—4
processing and products 324-7
pith, coir 303, 304
place mats 13940
plant oils 373
plastic emulsions 286
ply, coir 304-5
PMD value 50
polishing, twine 197
polyester 223
jute/polyester blended yarns 47, 48
jute/polyester composites 65
polymerisation, degree of 132-3, 335
polypropylene (PP) 141
composite materials 353, 355-6, 3601,
367, 368-9
jute/polypropylene blended yarns 73
Jjute/polypropylene composites 65, 88-90
twine 141-2
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polyurethane 367, 369
polyvinyl acrylate (PVAC) 54
powerloom weaving
coir 288, 289-90
jute 534
pre-carding 193
press moulding 205, 347, 348, 349, 352,
367-9
prices 2-3
comparisons for textile fibres 144—6
fibres for composite materials 349-50
floor coverings 298
sisal 267, 268, 298
volatility of flax fibre prices 146-56
primary fibres 97
printing 286
production
abaca 318-20
coir 299-301, 305-6
cotton 166
flax 95, 146-56, 199, 200
hemp 199-200, 2014
jute 24-7, 80, 81, 82-3, 199, 200
jute’s allied fibres 80-2
natural fibres 209
sisal 240-2, 264, 265, 266
profits 262
projectile looms 54
propagation 337
protective textiles 63—4
pseudo-stems 315
pulling flax 108-10
pulp, jute 87, 88
PVC-backed coir mats 294
PVC tufted products 291

quality 3
codes for coir mats and matting 311
flax 126, 151, 157
jute yarn quality 42, 43
sorting jute for 34
standards for sisal 244
see also specifications
quality ratio 52
Quilandy yarn 283, 284

ramie 107, 207-27
advantages and disadvantages of ramie
as a fabric 223
applications 222-3
bleaching 219-20
classification and description 209-10
crop and fibre yields 214
cultivation 213
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ramie (continued)
decortication 215, 216-17
degumming 208, 217-19, 224
fibre classification 220, 221
harvesting 213—-14
history 208-9
microscopical differentiation 19
morphology 18
non-textile uses 224-5
primary processing 214-20
properties 210-13, 366
ribboning 216
softening 220
spinning 220-2
strengths 222
stripping 215
washing and drying 217
weaknesses 222
weaving and finishing 222
rapier looms 54
raspador 217, 243
ratts 2801
reactive dyes 256, 257, 258, 286
reaping 109
see also harvesting
recycling 357-8
regional trade groups 161-2
relaxation shrinkage 91
retted fibre 279
retting
flax 110-11, 113, 145, 159
hemp 185-6, 204
jute 30-2, 33, 83—6
jute’s allied fibres 78-9
natural retting of coir 277-9, 302-3
nettle 338—40
pineapple 324
ramie 216, 218-19
rhea (green ramie) 207, 210
ribboning (ribbon retting)
jute 32, 33
kenafe, roselle and urena 78-9
ramie 216
Rice Bran Oil (RBO) technology 77
ring-spinning machines 447
rippling (de-seeding flax) 112, 114
rod mats 293
roll kneader 354
rope
coir 296
flax 140-1
hemp 196, 197
sisal 252-3, 258, 259-60, 266
rope mats 293, 306

roselle (mesta or rosella) 24, 28, 29-30,
36, 78-82
early processing 78-9
production 80-2
rot-proofing 67
rotor spinning system 47—8
roughness, fabric 91
rove
flax 122-3
hemp 191
jute 3942
roving frame 122
rubberised coir 291
products 296-7
runnage 284

salt (sodium chloride) 238
Sansevieria hemp 21
saponin 243, 270-1
scale of industry 146
scorage 284
scouring 132, 196
scraper 215
scutched tow 116, 192, 349
scutching
flax 113-16
hemp 187
nettle 339
scutching line 113-16, 187
scutching turbines 115, 187
seat backing (automobiles) 62-3
sectional warping 53, 127
seed production
flax 112
hemp 180
semi-automatic loom 290
semi-wet spinning 125
serviettes 139-40
sewing threads 141
sheared yarns 259
sheets 140
shiv (shive) 113, 114, 115-16, 339, 369
short fibre see tow
short staple spinning system 45-7
shuttle looms 54, 126
shuttleless looms 54
silica, colloidal 50
singeing 135
single element test 364
single fibre cells (ultimate fibres) 4, 10,
211, 232-3, 338
Sinnet mats 293, 306
sisal 228-73
bleaching 255-6



chemical constitution 231
chemical treatment 235-9
composites 264-7, 271, 347, 351,
357-8
dyeing 254, 256-8
early processing 2424
economic and cost considerations 262
fabric 254, 260
marketing and consumption 262-9
non-textile applications 269-71
physical properties 232-5, 271-2, 297
plant 228-9
prices 267, 268, 298
production 240-2, 264, 265, 266
products and applications 258-61
properties of fibre bundles 233-5
properties of single cells 232-3
rope 252-3, 258, 256-60, 266
structure of sisal fibres 229-31
testing for compression 272
testing for fibre stiffness 271
twine 251-2, 259, 264, 266
yarn 244-51, 259
sizing
flax 127-8
jute yarns 53—4
slipdraft system 42
slivers
forming for flax 120-1
hemp 190, 191
quality of jute slivers 3942
sodium chlorite 122-3, 132, 158
sodium hydroxide 325, 326
treatment of sisal 235-6, 237
sodium hypochlorite 122-3, 132, 158,
255, 256
soft luggage fabrics 55, 58, 59
soft twisted yarns 284
softening
coir 297
flax fabrics 135-6
hemp 189-90
ramie 220
softness 90, 271
soil profile, for good flax root
development 108
soil savers 55, 61-2, 63
sorting 116
South America 734, 162-3
South India Textile Research Association
(SITRA) 44-7, 90-1
Soviet Union 95, 142-3
soy-oil 373
specific tenacity 9
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specific tensile strength 9
specifications
coir mats and matting 311
coir yarns 2814
jute yarn 42, 43
spindle stripping 317-18
spinning
coir 280-1, 284
flax 95, 118, 121-5, 145, 159-60
hemp 188-94
jute 38-51, 69
pineapple 326
ramie 220-2
sisal 250-1
spinning assistants 49—51
spiral angle 37, 276
sprit 132, 134
Sri Lanka 299-301, 310
stacking 186
stapling 222
steam explosion 159
stem (conventional) retting 32, 33
stiffness 234, 271
stock 148, 149, 150
storage 112
stress/strain relationships 103, 106
string 140-1
stripping
abaca 316-18
ramie 215
subsidies
flax 101, 145, 148-51, 160-1, 168
hemp 205, 206
sugarcane 262
sulphur smoking 303
sulphuric acid 238-9
sun helmets 271
Sunn helmet 20, 343
supply
fibres for composites 349-50
flax 146-51
Swedish hemp 331
synthetic enamel paints 286
Szeged, Hungary 177

tablecloths 13940
tamarind kernel powder (TKP) 53—4
tarpaulins 55, 60, 61
tea towels 140
technology
constraints on progress for flax
159-60
recent developments in hemp industry
204-5
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Technology Upgradation Fund Scheme
(TUES) 76
temperature 236, 237
tenacity 11, 14
flax 126
high-tenacity jute blended multi-
component yarns 63, 64
jute 34
sisal 235, 236, 237
tensile modulus 9
tensile properties
measurement 362—-6
sisal 234
see also physical properties
tensile strength 6, 9, 10, 15, 16
jute 35-6
nettle 335-6
ramie 211-12
wet 11
Tex system 126, 167
thermoplastic processing 352, 367-8,
368-9
thermoset (duroplastic) technology 352,
367-8, 369
three-shaft weaves 289
tigoenin 243, 270-1
tossa jute 24, 27, 34
tow (short fibre)
flax 113, 115, 11618, 154, 155, 349,
350
hemp 185, 187, 188, 1924
processing 11618, 188
spinning 192—4
towels 140
trade groups 161-2
traditional coir spinning method 280-1
turbine scutching 115, 187
turning 110-11
tuxying 316
twine
flax 140-2
hemp 1967
sisal 251-2, 259, 264, 266
twist factors
sisal twine and rope 251-2, 253
sisal yarn 250, 251
twist testing machine 271
two-shaft weaves 289

ultimate fibres 4, 10, 211, 232-3, 338
unit cells 181

United Bonded Fabric 77

United Nations 161

United States of America (USA) 75, 156

unretted coir fibre 280

upgrading jute fibres 49

upholstery 55, 57-8, 59

urea 834, 85-6

urena 28, 78-82

Urtica dioica 331-2, 336-7
see also nettle

vegetable protease 270

vertical ring frame 250, 251
vertical rope making machine 253
viscose/jute blended yarns 47, 73
viscosity 49

volume resistivity 5, 14

Vycome yarn 282, 284

wall coverings 55, 57-8, 59
warping 53, 127
washability 138
washing 217, 219
water
coir and immersion in 276
environmental considerations and used
water 198
resistance of sisal 239
water content 15
water retting
flax 111
hemp 186, 198
jute 31-2, 33
water soluble substances 15, 17
wax/fat 14, 15, 17
weather 148
weaving
coir 287-90
flax 122, 126-30
hemp 194-5
jute 52-5, 56, 69
ramie 222
sisal 254
webbings 55, 60
weight per length 8
wet cross-linking 137
wet spinning
flax 118, 121-4, 145, 159-60
hemp 189, 191
white jute 24, 27, 28, 34
white ramie 207, 210
whole plants 353
width/diameter
comparative data 4, 8, 10, 11, 14,
16
nettle 334
sisal and other agave fibres 232-3



winding
flax 125-6
hemp 192, 194
jute 53
wood pulp 1-2
wood substitute, coir 304-5
wool 94, 223
prices 147
woollenisation 67
World Trade Organisation (WTO) 142,
161, 162
worsted spinning system 326

X-ray diffraction patterns 37
X-ray spectrum 230-1
xylan chains 275

Index

yarn
coir 280-4, 292
flax 118-26
hemp 188-94
jute 38-52
ramie 220-2
sisal 244-51, 259
yarn count 167
linen 126, 167
yarn crimp 129-30
yields
curaua 328
flax 151, 164-5
hemp 181, 184, 185
nettle 335
ramie 214
Young’s modulus 4, 13, 16, 35
yucca 22
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