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accession see germplasm collections
Aegilops spp. see wheat
Agricultural Research Centers, International, 70
Agricultural Rescarch, Consultative Group on
International (CGIAR), 33, 35
agriculture origins, 12-14
agro-ccosystems see landraces
alfalfa, 14
All Union Institute of Plant Industry
(Leningrad), 33
alleles
collection, 65, 79
definition, 64
disease-resistance, 90, 124-5, 137
frequencics, 64, 91-2; and selection pressures,
9

rare, 65-6
‘useful’, 65
see also genes; germplasm collections
Allium genus, taxonomy, 132
almond, 14
anchovy fisherics, 8
apricot, 14
Asian Vegetable Rescarch and Development
Center, 46, 47
aubergine, 71
avocado, 14, 71, 79, 85

bacterial blight, 42
banana
clones, 18
domestication, 16-17
epidemic risks, 19
female sterility, 16-17, 78
genomic formulac and combinations, 16-18
germplasm, 71, 85
Musa acuminata, 16-17
Musa balbisiana, 17
narrow genetic base, 18-19
origin and cvolution, 14, 16-19, 27
banana wilt, 19
barley
germplasm, 71, 127
inbreeding, 30
origin, 14

Triticale as replacement? 57
wild ancestors and relatives, 95
beans, 71 see also individual 1ypes
beetroot, 55
Beta spp., Tl see also sugar beet
Bhopal, 7
Biological Programme, International, 7
biosphere
conservation, 2, 8, 144, 145-6, 147-8
exploitation, 8
problems, 144
black rot disease, 46
blast (rice disease), 42
brassicas, 71, 84
bread quality, 57
breadfruit, 14, 94
breeding see alleles; crop improvements;
crop plants; germplasm collections
broad bean, 14, 110
Brown, A. D. H., 67
brown plant hopper, 42, 43
buckwheat, 14, 71
bunchy top, 19

cabbage, 14
cassava
domestication changes, 15
germplasm, 71
origin, 14
tissue culture, 87
Centro Agronimico Tropical de Investigacion y
Ensenanza, 145
Centro Internacional de Agricultura Tropical, 87
Centro Internacional de Mcjoramento de Maiz y
Trigo, 48
Centro Internacional de la Papa, 46
Chernobyl, 7
chick pea, 14, 71
chromosomes see alleles; crop plants; genes
citrus, 14
climatic changes
and crop plants, 32
and ecosystem instability, 2, 3, 98
man-induced, 6, 8
cocoa, 14, 79, 85
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coconut, 14, 79, 80. 85 genetic structure changes, 102
coffec, 14 genetic variability, 32
collections see germplasm collections; sced high-yielding varietics, 4, 50
collecting minor crops, conscrvation of, 94-5
common bean. 14 new varieties, 31
Commonwealth Potato Collection, 40, 85 selection pressure, 28, 51
conscrvation see biosphere; crop plants: weedy components, 14
germplasm collections; seeds wild relatives, 94-5, 129
Conscrvation of Nature, International Union for see also crop improvements; genetic diversity;
the, 8 landraces; pathogenic organisms; and under
Consultative Group on International individual crops
Agricultural Rescarch (CGIAR), 33, 35 crop variability destruction, 30
cotton cross-pollination see sexual reproduction
diploid species, 19 cryopreservation see germplasm collections
Egyptian, 21
genomic formulac and combinations, 19 Daruma see wheat
germplasm, 71 date palm, 14, 94
Gossypium arboreum, 19 deforestation, 3, 7, 92, 98
Gossypium barbadense, 19. 20 desertification, 4, 7, 92, 98
Gossypium herbaceum, 19 discases see alleles; crop plants; genetic control;
Gossypium hirsutum, 19, 20 germplasm; pathogenic organisms
New World. 21 DNA see genes
origin and cvolution, 14, 19-21, 29 dormancy, 91, 106
Sea Island. 21 durian, 94
species types, 19 Durum see wheat
tetraploid species, 19
upland, 21 ccosystems
wild origins, 19-20 climax communities, 2
cow pca, 14 ccotype differentiation, 28
crop diversity cndangered, 92-3
conscrvation, 74, 94-5 exploitation, 5, 6
and genctic diversity, 29, 32 instability causcs, 2, 4
history, 29-30 irrigation schemes damage, 98
see also germplasm collections Mediterranean, 97
Crop Ecology und Genetic Resource Unit vegetation changes, 3
(FAO), 35 see also biosphere; crop plants; plant
crop improvements communities
artificial fertilisers, 30 celworm see potato cyst celworm
breeding techniques, 31 cggplant, 14
discasc-resistance breeding, 39, 46 Einkorn see wheat
edibility. 15 embryos see germplasm
and genetic erosion, 30 Emmer see wheat
harvest efficiency. 15 Environment and Development, World
hybridisation, 31 Commission on, 8
irrigation, 30 environmental problems, 7, 8-9, 54 see also
mass sclection, 30, 31 biosphere
new crops. 54-5, 60, 94-5 European Barley Collection, 127
sustainable development, 150-2 Exxon Valdez, 7
tillage, 30
see also germplasm collections: sceds; and Field gencbanks see germplasm collections
under individual crops fig, 14
crop plants flax, 14
adaptation, 15 flooding and cnvironment, 7
allelic diversity, 66 fodder beet, 55
ancestral origin, 88-9 Food and Agriculture Organisation, of the UN,
antiquity, 15-16 7.35
breeding systems, 109-12 food production see crop improvements; crop
centres of origin, 14, 34 plants
chromosome studics, 16
discase ¢pidemics, 34, 38-9, 51, 52 gene changes, 3-4
discase resistance, 32, 51, 52, 129; screening, gene exchange, 12
137-8 gene-pool see germplasm collections
domestication, 12, 15 gencbanks see germplasm collections
genetic control of disease, 40-1, 54, 151 genes, 64 see also alleles
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genctic control of discase, 40-1, 52-4, 151
genctic diversity of crop plants
and biosphere protection, 144, 147-50
conservation, 2, 33
and crop spread., 14, 32
crosion, 70
organisational levels, 64
at risk, 9
rubber, 60
safcguarding, 81-99
and sustainable development. 150
see also alleles; germplasm; germplasm
collections
genetic emasculator, 52
genetic erosion, 4, 30, 31, 97
causes, 97-9
genctic matcerial exchange see sexual
reproduction
genetic monoculture, 32
genetic potential, 4

Genetic Resources Accession Assessment Score,

101, 125-6
genetic resources conservation see germplasm
collections
genetic resources of crop plants
definition, 11
exchange bencfits, 51
origin, 35
Genetic Resources Early Warning System, 97
genetic shift see sceds
genctic stability see germplasm collections
genetic uniformity
crop plants, 5
and cpidemic discases, 52
germination, 102, 105, 106-8
germplasm, 33
in discase control, 54
genetic crosion, 31, 97
loss, 34
nctworks, 78, 98-9. 126-8, 133
regencration, 129
sugar beet, 55
Triticale, 57
usc of embryos, 12, 80, 87
germplasm collections/collecting
accession identificrs and data, 76-7. 116-17
Active gencbanks/collections, 82, 101, 108
Base collections, 101, 115
characterisation data, 101, 117-18, 121
collecting strategy. 70, 129
Commonwealth Potato Collection, 40
Core collections, 101, 121-3, 134
costs, 77
and crop breeding systems, 110-11, 129, 135
crop plants, 32-3
cryoprescrvation, 86, 87, 135
data gaps. 74-5, 101, 123
databascs, 115-16, 132-3
descriptors, 35, 69, 116
difficulties. 63, 65, 68-9
distribution, 135-7
embryos/embryo culture, 12, 80, 87
European Barley Collection, 127
evaluation data, 117-18

ex-situ storage, 82, 88; and cvolution, 89
Ficld genebanks, 85, 88
and genetic crosion, 97-9
genctic stability, 82, 134
history, 9. 34-5
in-situ reserves, 92, 96-7
in-vitro gencbanks, 82, 86-8, 134
knowledge gaps, 130, 134-5
legislation, 96, 136
management, 77, 96-7, 100-28
necessity for, 54
non-destructive testing, 106, 137
Nordic gencbank, 84-5
numbers of collections and accessions, 71-3
Passport data, 101, 103, 116-17, 118-20
political aspects, 145-8
progressive genctic change, 87
qualitative analysis, 76-7
regeneration, 82, 92, 108, 129
rencwal, 108-9
rescue collecting, 97
rescarch programme defined, 138-42
Reserve collections, 78, 95, 122
rice varieties, 43
samples and lists, 71-3, 75-6
sampling, 67
storage conditions, 103-6, 129, 135
sweet potato, 46
theoretical aspects, 67
vegetative material collecting, 78-80
viability testing, 105, 106-8, 134
and wild species, 67-8
see also sceds; taxonomy

Gossypium spp. see cotton

grape, 14

grassy stunt virus, 42, 43, 44

grazing, intensive, 3, 98

green leaf hopper, 42

green revolution, 41, 48

greenhouse effect, 3, 32

groundnut, 71, 136

Haynaldia spp. see wheat

hemp, 14

Hevea see rubber

Hooker, Sir Joscph, 58

human activity
and ecosystem instability, 2, 3, 4, 8, 98
and population control, 152

industrialisation, 3, 6

insect resistance screening, 124, 129
International see under keyword
Ipomoea spp. see swect potato
irrigation schemes and ecostability, 98

landraces, 5, 13, 30
disappecarance of natural, 34
equivalence to ccotypes, 28
genetically heterogeneous, 38, 117
see also crop plants; wild plants-

Law of Homologous Scrics, 34

lcaf spot see sigatoka

legislation see germplasm collections

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/0521437377
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-43737-0 - Genes, Crops and the Environment
John Holden, James Peacock and Trevor Williams

Index

More information

160 Index
Legume Databasc and Information Service, photosythates, 47
International, 132 pigeon pea, 14, 71
lentil, 14, 71 pineapple, 14
lima bean, 14 plant communities, 2, 3
adaptation to habitat, 28
maize daylength influence, 29
germplasm, 71, 127 genetic flux, 4
origin, 14 see also crop plants; ecosystems
pathogens in, 136 Plant Genetic Resources Commission
world distribution, 13 (UN/FAQ), 128
Man and the Biosphere Programme, 147 Plant Genetic Resources, International Board for
mango, 14, 85, 95 (IBPGR), 11, 35, 98, 129
mangosteen, 117 Plant Germplasm System, National (US), 123
Markham, Sir Clements, 58 Plant Protection Convention (FAQ), 136
Marshall, D. R., 67 plants
Mediterranean ecosystems, 97 adaptation 4, 17
millet, 14, 71 evolution, 4, 14
monoclone culture, 19 genctic composition, 3
multiplication see seeds genctic potential, 4
Musa spp. see banana sexuality theory, 31
muscum farms, 90 see also crop plants; ecosystems; germplasm
collections; wild plants
National see under keyword plants, ancestral
nematodes, 45 collection, 88-9
spread with crop, 51 genctic composition, 3
see also potato cyst eclworm see also crop plants
Nicotiana spp., 31 politics see germplasm collections
Nordic Genebank, 84-5 polien profiles, 3
pollination see crop plants
oats pollution, 3, 6, 7
germplasm, 71 population control (human), 152
inbreeding. 30 potato
origin, 14 domestication changes, 15
wild relatives and ancestors, 95 eelworm-resistant gene, 40-1
oil patm, 94 germplasm, 40, 71, 86
oilsecd rape (edible), 94 late blight, 44, 51
olive, 14 origin and evolution, 14, 29
onion, 14 pathogens in, 136
Oryza spp. see rice Solanum tuberosum sub-species andigenum, 40
Our Common Furture, 8, 147 Solanum verneii, 138
potato blight, 44
Panama discase see banana wilt Potato Collection, Commonwealth, 40, 85
papaya potato cyst celworm
origin, 14 biology of, 40, 41
plant data, 117-20 genetic diversity, 41
parthenocarpy. 16-17 resistance, 53; gene, 40; horizontal, 53; testing,
pathogenic organisms 138; vertical, 53
biology of, 51
constant genctic change, 44 quarantine contols, 80, 129, 135-6
in germplasm distribution, 135-6 quinoa, 13, 94
horizontal resistance, 52-3
non-destructive testing for, 137 ragged stunt, 44
specificity, 38 regeneration, 82, 105, 108
spread of new strains, 51, 52 rescue collecting see germplasm collections
vertical resistance, 52 resistance see pathogenic organisms
see also allcles: crop plants; genetic control; rice
germplasm collections breeding programmes, 122
pea, 14, 71 genetic discase resistance, 43-4
peach, 14, 71, 136 genetic diversity, 43
pecach palm, 94 genetic variability, 27
peanut, 14 genomic formulae, 24
pear, 14, 71 germplasm, 71, 122
pearl millet, 14 green revolution, 41, 48

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/0521437377
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-43737-0 - Genes, Crops and the Environment
John Holden, James Peacock and Trevor Williams

Index

More information

Index 161
high-yiclding varicties, 41 Solanum spp. see potato
inscet-resistance screening tests, 124 somaclonal variation, 135
IR varietics and cpidemic diseascs, 41—4 sorghum, 14, 71
non-brittle, 27 Southern African Development Coordination
origin and cvolution, 14, 24-7, 29 Conference, 145
Oryza glaberrima (African), 24, 25 southern corn blight, 52
Oryza nivara, 26-1, 43 soybean, 14, 71
Oryza perennis, 24 squashces, 14
Oryza rufipogon, 26 stem borer, 42
Ory:za sativa (Asian), 24, 25, 43 Stockholm Conference on the Human
pest-resistant varieties, 42-3 Environment, 7
wild anccstors, 24, 26, 43 subsistence farming, 60

Rice Rescarch Institute, International, 41, 43, 48, sugar beet
124 Beta maritima, 55
Ridley, H. N., 59 Beta vulgaris, 55
Rockefeller International Wheat Improvement domestication, 13, 94
Project, 48 origin and evolution, 14, 55-6
rubber sugar cane
bud grafting, 59-60 origin, 14
epidemic discases, 60 pathogens in, 136
genetic diversity loss, 60 sunflower, 14
genetic resources, 59 sweet potato
Hevea brasiliensis, 58, 59 black rot disease, 46
history, 58~60, 94, 95 crop improvement, 45-7
seed collecting, 79, 85 germplasm, 71, 79, 85
species types, 58 hybrids, 45, 46
rusts (wheat), 44 Ipomoea batatas, 45
rate of spread, 51 Ipomoea littoralis, 45
rye Ipomoea trifida. 45
crop improvement, 30 non-tubering, 45
germplasm, 71 origin and cvolution, 14, 45-6
origin, 14 sweet potato weevil, 46

wild species and resistant genes, 45, 46
Secale spp. see ryc; Triticale

seeds . . taro, 14
adaptation for casier sowing, 15 taxonomy, 31
ancient, 105 definition, 130-2
collecting immature, 129, 1334 schemes, 68-9, 132-3
dormancy, 15, 91, 106, 134 wild relatives of crops, 130
genetic stability, 129 tea, 14
germination, 102, 105-8 teff, 71
low-temperature storage, 834 Three Mile Island, 7
multiplication, 108-9, 112-15 tissue culture, 86-8, 134
national collections, 70 tomato, 14
official approved varicties, 31 Torrev Canvon, 7
recalcitrant, 79, 85, 87 Triticale

regeneration, 82, 105, 108

! characteristics, 56-7
storage lifc and factors, 83-4, 105-6, 134

economics, 57-8, 94

sugar beet, 56 history, 56-7
taxonomy, 31 new hybrids, 57
‘truc’, 86 . Triticun spp. see wheat
ullfu-low moisture content, 84 tropical tree fruits
uniform germination, 15 domestication, 13, 15
viability, 82-4, 102-3, 105-7 origin, 14

see also germplasm collections sced collecting, 79

Seed Storage Laboratory (US), National, 106 tungro, 42
selection pressure, 28, 51, 91
sesame, 14

sigatoka, 19

sexual reproduction (plants)

UN Environment Programme, 8

genetic material exchange, 4 Vavilov, Nicolai Ivanovich, 33
inbreeding, 109 vegetables, germplasm of, 71
outbreeding, 109-10 vegetational changes, 7
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vegetative material collection, 76-7, 78-80, 85

viability, 824, 102-3, 105-7

wheat
Aegilops spp.. 21
characteristics, 23
brittle/non-brittle, 23
Daruma, 48-9
Durum, 49

dwarf/semi-dwarf varieties, 47

dwarfing genes, 48-51
Einkorn, 23

Emmer, 23

genetic mutants, 23

genomic constituents, 16, 22-4

germplasm, 71

harvest index, 47, 50
Haynaldia spp., 21

hexaploid species (bread), 24
lodging, 48, 49

Norin-10, 49-50

origin and cvolution, 14, 21-4, 29, 89

pathogens in, 136
short-strawed varieties, 48-9
single selection, 30

tetraploid species (modern Durum), 24

Triticum aestivum, 23

Index

Triticum menococcum var. boeoticum, 22-3

Triticum monococcum var. monococcum
(Einkorn), 23

Triticum speltoides, 23

Triticum tauschii, 23

Triticum turgidum var. dicoccoides, 23

Triticum turgidum var. dicoccum (Emmer), 23

wild relatives and ancestors, 23, 95

winter, 47

world distribution and production, 13, 24, 235,
50

yield reductions, 52

see also crop plants; wild plants

Wickham, H. A., 58
wild plants

genetic diversity, 28, 47
genctic variability, 4, 14
geographical distribution, 93
prescrvation, 94-5

World Conscrvation Strategy, 8, 147
world population, 5
World Resources Institute, 147

yam

germplasm, 71, 79, 85
origin and domestication, 14, 15
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