
3–carboxy-proxyl, 750

α-2,4–tubulin, 512
abnormal growth, 458, 490
abrasion, 290, 293, 294, 451
abscisic acid (ABA), 424, 511–512
abscission layer, 107
absolute humidity, 345
absorbent papers, 455
absorption isotherm, 340–342
absorption method, 301–302
Access and Benefit-Sharing Agreements

(ABSAs), 5, 312, 315, 969, 973
and Kew, 7
annexes, 24
Assignment Clause, 23
Benefit-Sharing Clause, 17–18
benefits of, 24
Definitions Clause, 14–15
Dispute Resolution Clause, 21–22
drafting, 11
Duration Clause, 19
Entire Agreement Clause, 22
and ethnobotany, 16
Exchange Clause, 16
Force Majeure Clause, 21
Header Clause, 12–13
intellectual property rights, 14
Loan Or Supply Material Clause, 19
model terms and conditions, 12–26
Non-Commercialisation Clause, 18–19
Non-Partnership Clause, 23
Notice Clause, 20
Notification Of Transfer Clause, 17
Objective Clause, 15
originals, 23
parties to the agreement, 12
Preamble, 13–14
Project Activities Clause, 15–16
project synopsis, 15–16, 18
Signing Clause, 23
Termination Clause, 20
transfer of obligations, 23

access
to genetic resources, 5
to plants, 34, 94
to stored germplasm, 977
see also Access and Benefit-Sharing

Agreements; Material Access and Benefit
Sharing Agreement; Material Supply
Agreements; material transfer
agreements; permission and permits

accessioning, 323
accessory fruits, 260
achenes, 261
acid scarification, 524, 555–561
active collections and stores, 594, 977
aeration, 422–423, 455
aerial photographs, 81
aesthetic factors in targeting, 48–49
AFLP technique, 92, 93
after-ripening, 525, 527, 811
agar, 316, 318, 455
ageing of seeds, 113, 145
Agriculture Western Australia (AgWA), 547
Agronomic and Veterinary Institute Hassan II

(IAV Hassan II), 946
air-conditioned rooms, 602, 614
air-drying, 206, 402
airlocks, 604, 605, 618
albuminous seeds, 273
alcohol, 292, 302, 524
alien species, 321
alleles, 167, 168, 169, 170, 171, 172
allometry, 434, 436–438, 439, 441
alternating temperatures, 578, 584–586
alternative cold storage, 614–616
alternative energy sources, 623
aluminium vials, 497
ambient cool storage, 614
ambient relative humidity, 109, 110, 113, 117
analysis of variance, 557
ancient seeds, 708–710
angiosperms, DNA C-Values, 335
aniline dyes, 468
annual plants, 120, 184, 188, 277, 567, 571
Antarctica, for cold storage, 614
anti-microbial agents, 490
ArcView GIS system, 33, 213
arils, 265
Arrhenius kinetics, 733, 734, 735
aspirators, 312
Association of Official Seed Analysts (AOSA),

Rules for testing seeds, 451, 457, 465
Australia

Acacia, 555–561
Agriculture Western Australia (AgWA),

547
Chamelaucium, 547–551
dormancy, 809–815
longevity, 813, 819–821
seed banks, 816
seed quality, 816
seed water content and storage, 817–818
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Threatened Flora Seed Centre, Western
Australia, 628–630

tree fruit maturity, 128, 809–821
Western Australian Department of

Conservation, 548
Austria, orchids, 94
automated seed cleaning, 311
axial embryos, 275

β-tubulin, 512
backing off, 641
bacteria, 180, 490

see also micro-organisms
bags, 287

mesh, 187
plastic and polythene, 351, 421, 422
porous, 352

balances, 314
barium chloride, 313
basal embryos, 274
base collections and stores, 594, 977
bees, 206
benefit-sharing

and ABSAs, 17–18
and CBD, 7

bentonite, 359
Berry Botanic Garden, 628–630, 632, 881–895
bias

in collecting, 206, 222
in sampling, 171, 178

Biodiversity Strategy (European Union), 32
biodiversity, 6
biogeography

dormancy, 529–532, 542
Jordan, 914–916

bleach, 318, 421
blowing, 206, 297–298
boiling, 524
Bonn Guidelines, 10, 11, 14, 19, 20
Botanic Gardens Conservation International,

51
Botanic Gardens Conservation Strategy, 860
botanic gardens, 51, 860, 867, 978

Berry Botanic Garden, 628–630, 632,
881–895

Valencia University, 861
see also RBG Kew

botanical information sources, 30, 32–33
bradysporous species, 812, 814
Brahms database, 34
breeding systems, and diversity, 169
broken-stick regression model, 788–793
brushing machines, 294
buildings for cold storage, 624
Bureau of Land Management (USA), 893–894

buried seeds, 708–710
Burkina Faso

Centre National de Semences ForestiËres
(CNSF), 153, 245–250

collecting, 128, 245–250
National Tree Seed Centre, 245–250
and neem, 153–160, 764
popular participation, 247
seed zones, 246

burning, 524

calcium chloride, 359
calcium oxide, 602
calcium sulphate, 359, 602
calorimeters, 765, 768
Canada, conservation, 32

see also North America
capacitance sensors, 370, 383
Cape Floral Region (CFR), South Africa,

565–566
capsules, 260, 262
carbohydrate, and seed viability constants, 697
carpels, 258
carrot crops, 909
caryopsis, 262
case-hardening, 288
cell membranes, 767
Center for Plant Conservation, 170, 183, 883,

884
Centre de Production des Semences

Pastorales (CPSP), Morocco, 946
Centre for Conservation Research and

Training (CCRT), Hawai’i , 958
Centre for Genetic Resources, Netherlands

899–900
Centre National de Recherche Agronomique

(CNRA-IRD), 839
Centre National de Semences Forestières

(CNSF) Burkino Faso, 153, 245–250
Centro Internacional de Mejoramiento de

Maiz y Trigo (CIMMYT), Mexico, 618, 625
certified producers, 250
Challenge Cost Share program, 885
characterisation, xiv
charcoal, 359–362, 602
chemical damage, 293, 302
chemical dormancy, 521
chemical viability tests, 468, 469
chemicals for dormancy release, 812
Chicago Botanic Garden (CBG), prairie

species, 33
Chile, 33
chilling injury, 156, 402, 422, 442
chilling sensitivity, neem, 764
chilling stress, 971
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China, 627
chipping, 270, 271, 451
chi-squared test, 764
chlorophyll fluorescence, 972
cladistic analysis, 91
clays, 359
cleaning of seeds, xiv, 193, 294–302, 283, 305,

310–312, 323, 597
automated, 311
friction, 299–300
mechanical, 297
pre-cleaning, 283, 284, 295, 296, 297

climbing, 249
clonal propagation, 732
coarse grid sampling, 74
cobalt chloride, 643, 649
coffee depulper, 293
cold injury, 156
cold storage

conventional, 616–624
electricity consumption, 607
low technology, 614
non-conventional, 614–616
at MAICH, 872
at Millenium Seed Bank, 314, 616–623
mobile, 615
see also refrigeration

cold stress, 971
collaboration see partnerships
collecting, 137, 597, 970

at Berry Botanic Gardens, 881–890
buying, 246
data, 206, 330
documentary survey, xv
labelling, 187
limits to, 183–184
multiple species, 128
pre-examination, 181
post-harvest handling, 191
prioritisation, 211–216
quantities, 172, 181
rate of, 183, 196
rationale, 165
recording, 187
South Africa, 237–239
storing, 187
targeting of taxa, 81
techniques, 185–187
timing, 100–128, 970
voucher specimens, xiv
see also harvesting

collections
data required, 191, 192
maintenance, seed numbers for, 182
Morocco, 947

storage, 191, 193
see also seed banks

colour
of fruits, 112, 114, 115, 159,. 179, 971
legume pods, 115
of Millettia pods, 144
of seed coats, 115–116, 270

combinational dormancy, 521, 525, 533, 534
commercialisation

ABSAs, 18–19
and biodiversity, 972

complementary areas mapping, 69–70
complementary longevity models, seed

viability equations, 673–682
computer-aided mapping, 64
computerisation, 221–230
CONABIO, Mexico, 32
condensation in containers, 423
conditional dormancy, 520, 525
conifers see gymnosperms
consents, 166, 174, 176
conservation strategies

Ethiopia, 853
global, xi, 32, 46, 984–988
India, 930–931

conservation, 166
agencies, priorities, 45
assessments, 173
biology, 42–43, 91
economic costs, 49
identification priorities, 73
Maxted link model, 40, 41
project commission example, 54
purpose, 45–49
of seeds, xiii, xv
status, 50–53, 212
sustainability, 49

consistency, seed reserves, 116–117
conspectus, 71, 72
Consultative Group on International

Agricultural Research (CGIAR), Ethiopia,
850, 852, 978

containers, 287, 456, 641, 651
contamination avoidance, 305, 311, 312
content determination, 340
continuous wave electron paramagnetic

resonance spectroscopy (CW-EPR),
749–750

contrast agents, 313
control mortality, 683–684
control viability model, 683–684
controlled humidity drying rooms see drying

rooms
Convention Concerning the Protection of the World

Cultural and Natural Heritage (WHC), 46
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Convention on Biological Diversity (CBD), xi,
xvii, 5, 31, 46, 174, 942, 952, 969, 984
Article 8, 9,16
Article 9, 31
Article 15, 5, 6–7, 7–9, 942
Article 16, 9
Article 19, 9
benefit-sharing, 17
enforcement date, 9
history, 6
implementation, 7
and Indian network, 942
National Focal Points, 31
objectives, 6, 7
and RBG, Kew, 10–11

Convention on International Trade in Endangered
Species (CITES), 6, 32, 46, 176, 330

Convention on Nature Protection and Wildlife
Preservation in the Western Hemisphere, 46

Convention on the Conservation of European Wild
Life and Natural Habitats, 6, 46, 874

Convention on Wetlands of International
Importance, 46

Convention to Combat Desertification, 952
cooling load, 622
cooling rates, 977
Corner’s seed classification, 263–264
cost-benefit analysis, 727–730
costs, storage, 727–730
Côte-d’Ivoire, 839
cotyledons, 396, 419, 490
counting of seeds, 314
Crete, 871–876
critical water content (CWC), 393, 395, 

397, 420
Cromarty equilibrium moisture equation, 348
crops

plant maturity, 119
seeds, 793
and wild species, 168
see also seed dispersal

crushing, 311
cryopreservation, 616, 657, 977

coffee seeds, 837–844
neem, 771
Warburgia, 442

cryovials, 486
crystallisation, 678
cubic regression model, 788–793
cucumbers, 909
cultural importance of plants, 46
cut-test, xiv, 180–181, 288, 313, 476
cyclical dormancy, 811
cypsela, 261
cytokinins, 451

see also chemicals for dormancy release
cytoplasmic glasses, 768
cytoplasmic viscosity, 405

D’Arcy-Watt model, 656
damage to seeds, 268–270, 310, 311, 392

mechanical, 293, 301, 423, 973
dark rooms, 313
data records, xiv
databases, 34, 221–230, 979
datalogging, 386, 371 385–386
date palm, 778–784
dead seeds, 458, 460
debris removal, 294–302, 311
decomposition of fruits, 289
deep dormancy, 526–528
dehiscent fruits, 118, 260, 262

collecting, 187
seed extraction, 290–291

dehumidifiers, 608–613
Denmark, 121

see also Nordic Gene Bank
density separation, 312
Department of Interior Bureau of Land

Management, USA, 884
depulping, 153, 285, 293
desiccants, 359-361

see also charcoal; silica gel
desiccation control, 289
desiccation sensitivity, xx, 391–409, 417–425

coffee seeds, 837–844
continuity, 395, 397–398
and drying, 400–401
models for, 839

desiccation stress, 425
desiccation tolerance, 102, 105, 106, 137,

139–143, 310
foxglove, 100, 101, 103, 108
and germinability, 100, 101
intraspecific variation, 397–398
markers for, 406–407, 408
neem, 155–156
protective substances, 404
Reisdorph and Koster model, 397–398
Warburgia, 442

desiccation-induced injury, 405
de-sorption isotherm, 435, 440
dew point hygrometers, 346, 370, 383–384
dew point temperature, 344, 346, 370
dewinging, 283, 294
differential scanning calorimetry, 765, 768
Directive on the Conservation of Natural Habitats

of Wild Fauna and Flora (Europe), 46
distribution of seeds, xiv, 212

management of, 332
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rates, 182
seed numbers for, 182

DNA analysis, 167
domesticated plant species, 166
donation data, 330, 331
dormancy of seeds

and acid scarification, 555–561
associated genes, 512
Australian plants, 809–815
biogeography of, 538–539, 542
in Chamelaucium, 521, 522, 540, 547–551
classes, and vegetation zones, 531
classification, 521–529
combinational, 521, 525, 533, 534
conditional, 520, 525
cyclic, 811
deep, 526–528
and dry heat, 524, 557, 558
and dry storage, 524
enforced, 519
family variation, 536
fire simulation, 323, 813
and germination testing, 450–451
identifying, 473–475
intermediate, 526–528, 666, 976
and life forms, 538, 539
mechanical, 521
morphological, 272, 521, 525
non-deep, 526–528
non-dormancy, 519, 520
overcoming, 450–451, 812
phylogenetic relationships, 533–537,

540–541
physical, 267, 521, 522, 524–525, 533, 534,

810, 811
physiological, 521, 526–528, 536, 537, 811
primary, 520
relative, 520
release agents, 812
seed-coat imposed, 267–268
and seed viability constants, 697–698
in tropical grasses, 323
types of, 317, 521, 522, 540, 974
variation, 528–529
and vegetation zones, 529–532

double fertilisation, 258
double germination test, 474
drierite, 359, 602
drupes, 261
dry fruits, 112, 127–128, 260

colour, 115
dehiscent, 262, 284, 285, 290
indehiscent, 261–262
size, 114

dry-bulb temperature, 344, 345, 346

drying rooms
conditions, 603–604
construction, 605–606
cooling load, 610, 612–613
equipment, 608–613
at Fort Collins, 353
health and safety, 613
at MAICH, 872
moisture load, 611–612
and seed viability, 148
size, 604–605
at Wakehurst, 314, 603–613

drying seeds, xiv, 145, 303–304, 400, 524,
598, 599
in air, 206, 402
cost-benefits, 727–730
damage, 392
local ambient, 599–600, 976
nomograms, 358
partial, 424
rapid, 974
rate of, 303, 356, 420
in shade, 304, 599
slow, 125, 126
in sunlight, 145, 146, 147, 285, 291, 304, 600
two-stage, 600
voucher specimens, xiv

dry weight, of seeds, 113
DSC analysis, 837, 838, 839, 843
duplicate storage, 904, 905
duplication, seed numbers for, 182
dust, 288, 311
Dybvig macerator, 293

EC Sixth Environment Action Plan, 32
ecogeographic distinctiveness, 43
ecogeographic studies/surveys, 54

conspectus, 71, 72
data analysis, 63–70
data verification, 63
databases, 60, 71
definition, 55
examples, 55
model, 55–56
production, 71–73
project design, 55–60
published data, 60
reports, 71

ecological importance of plants, 43
economic costs, conservation, 49
education, 322
effective temperature, seed viability equation,

685–686
electron paramagnetic resonance

spectroscopy (EPR), 749–750
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electronic gazetteers, 81
electronic Plant Information Centre (ePIC),

335
Ellis/Roberts improved seed viability model,

341–343
embryo-less seeds, 458, 459, 461
embryonic axes see embryos
embryos, 258, 259, 270, 271–273, 320

excision of, 318
drying, 425
in vitro growth, 485–490
Martin classification, 272, 274–275
moisture content, 419, 440

emergency exits, 605, 618, 623
empty seeds, 179–180, 311, 312, 458, 459
Endangered Species Act (USA), 884
endemic species, 173, 212, 237–238, 239
endemism, 212, 214
endosperm, 258, 259, 270, 273, 490
endo-β-mannanase, 511
energy costs, storage, 727–730
enforced dormancy, 519
English Nature (U.K.), 322
enthalpy, 344, 765
environment, damage to, 195
environmental education, 867
enzyme methods, 469
EPR spectroscopy, 402, 749, 750
equilibration time, hygrometers, 371–372,

373–374
equilibration, moisture reduction, 112
equilibrium moisture content, 340, 343
equilibrium moisture equation of Cromarty,

348
equilibrium relative humidity (eRH),

109–113, 370, 971
equipment

cleaning of, 305
dangers, 288
for expeditions, 175
for seed cleaning, 305

ericoid mycorrhizae, 977
ethanol, 292, 302, 524
ethers, 302
ethical factors in targeting, 48–49
ethical frameworks see Access and Benefit

Sharing Agreements
Ethiopia

capacity building, 852–853
Consultative Group on International

Agricultural Research (CGIAR), 850,
852, 978

ex situ conservation, 849–855
Forage Genetic Resources Centre, 850
germplasm exchange, 852

Institute for Biodiversity Conservation and
Research (IBCR), 850, 851, 854

National Tree Seed Project (NTSP), 850
seed banks, 850–855

ethylene, 451
European Cooperative Programme on

Genetic Resources (ECP/GR), 51
European Plant Genetic Resources

Information Infra-Structure (EPGRIS), 51,
979

evaluation, xiv, 978
evolutionary impact, of seed collecting, 184
ex planta ripening, 125
ex situ conservation, 322, 979

Ethiopia, 849–855
ex-albuminous seeds, 273
exchange of germplasm, 852, 940–942, 972
excised embryo test, 467–468, 469, 476, 527
Exeter University (UK), 121
expeditions

equipment, 175
itinerary, 194
Morocco, 947–948, 952
planning, 81, 85, 174, 194–197
procedures, 195, 284–286
and seed maturity, 120

experimental material, provision of, 323
expertise

institutional , 31
local, 34, 173, 174, 176, 214, 237, 238, 239,

246, 250, 972
taxonomic, 55, 57

expired seeds, 459
exploration model, Marshall and Brown, 39
extraction of seeds, 283, 284–285, 288–293, 295

false fruits, 260
family-based germination test schemes, 316,

318
family variation, dormancy, 536
FAO

Ethiopian workshop, 853
Survey of Genetic Resources Collections, 987
World Information and Early Warning

System (WIEWS), 986
FAO/IPGRI Genebank Standards 594, 595
farm seed banks, 852, 931
fermentation of fruits, 289
fern spore bank, Valencia University, 863
fertilisation, double, 258
field data, xiv, 330, 970
field diagnostics, seed longevity, 117
field gene banks, 851, 904, 931
field seed banks, 931

Morocco, 947
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role of, 881–883, 895
field surveys, 74, 970
filled seeds, 459
filter paper, 316
fire danger in seed processing, 288
fire simulation for dormancy release, 323, 813
flailing, 291, 292
flash drying, 402
fleshy fruits, 187, 193, 260, 311

assessment, 127–128
pulp, 288
seed extraction, 285, 290, 292–293

flotation separation, 300, 302
flowering time, variation, 122, 123–124, 159
flowers, seed maturity variation, 120
fluctuating temperature, seed viability

equation, 685–686
fluorescein diacetate (FDA), 469, 495–503
follicles, 262
food storage in seeds, 273
Forage Genetic Resources Centre, 850
forage grasses, 205
foxglove, 108
framework agreement, Valencia, 861
framework, for seed conservation, 29–35
France, 123
free multilayer water, 656
free radical processing systems, 404
freezers, 615
freezing and thawing, for dormancy release,

524
freezing injury, 156
fresh seeds, 458, 473, 475
friction cleaning, 299–300
fruits

anatomy, 255–277
and seed size, 434, 436–438, 439, 441
colours, 112, 114, 115, 159, 179, 971
heterocarpy, 276–277
moisture content, 115
monitoring, 154
size, 112–114, 434
softening, 119
surface sterilisation, 421
see also dehiscent fruits; dry fruits; fleshy
fruits; indehiscent fruits

fungi
control methods, 159, 304, 351, 421, 423
and embryos, 490
and fruit infection, 419
and germination tests, 458, 459, 461
longevity of spores, 793
and seed loss 180
and seed viability equations, 699–700

funiculus, 257

Future Harvest, 979
future of seed banks, 983–991
fynbos, 565–566, 569, 570

gap analysis, 53, 69
gas exchange measurements, 406
gel phase formation, 767
Gemeinschaft für Technische

Zusammenarbeit, (Germany), 919
gene pools, 45–46, 47, 48
General Netherlands Inspection Service for

Agricultural Seeds and Seed Potatoes
(NAK-AGRO), 899

genes
and dormancy, 512
and germination, 511–512

genetic analyses, 970
genetic distinctiveness, 42
genetic diversity, 91, 166, 168–169
genetic drift, 182
genetic erosion, 44, 205, 727
genetic prospecting, 47
genetic resources

access to, 5
and CBD, 6–7
national rights, 8

Genetic Sampling Guidelines for Conservation
Collections of Endangered Plants, 887

genetic sampling, 166–172, 887
genetic selection during storage, 125
genetic techniques

AFLP, 92
polymerase chain reaction, 91

genetic vouchers, 970
genetically representative germplasm, 166
genetics of seed survival, 976
genomics, 974
genotypes, and viability constants, 689–690
geographical information systems (GISs),

81–87
ArcView, 33, 213
BIOCLIM, 65
cost of, 85, 87
in Crete, 872
DIVA, 67,69,70
DOMAIN, 65
FloraMap, 65,68
GARP, 65
and germplasm use, 977
lack of standards, 85
in Namibia 213, 214
in South Africa, 240
and targeting, 33, 225
using layers, 66
and Wakehurst data, 330
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Geographical Information Systems Unit, RBG
Kew, 174

geographical positioning systems see global
positioning system units

geographical range, of diversity, 169
see also biogeography

geophytes, 567, 570, 571, 572
Georgia, USA, 170
geospatial data sets, 66
geosporous species, 812, 813
germinability, 100, 101, 102, 105, 108, 113

definition of, 448
and desiccation tolerance, 100, 101
of neem, 764, 765–766
and temperature, 577–586

germination tests, xiv, 154, 207, 321, 334,
549, 974
advantages and disadvantages, 475, 477
at Berry Botanic Gardens 890–892
cacti, 579
definition, 448
double, 474
duration of, 475
initial, 315–316
monitoring of, 315–316
at NAK-AGRO, 899–900
at Nordic Gene Bank, 906–909
in nurseries, 986
orchids, 495–503
paired, 474, 475
re-tests, xiv, 315
reporting categories, 458, 459, 478–479
stimulants, 453
see also viability tests

germination, 138, 155–156, 271, 323
associated genes, 511–512
of cacti, 829–833
and seed viability equations, 699

germplasm collecting, 165–166
germplasm collections

Morocco, 946, 947, 949
numbers of, 593
representative, 166

germplasm exchange, 852, 972
Germplasm Resources Information Network

(GRIN), 51
gibberellins, 316, 512

gibberellic acid (GA3), 318, 451, 527, 549,
551

Gibraltar, 322
glass transition temperature, 658, 674–677,

748, 765
glasshouses, 322
glassy state, 156, 658, 748, 749

and seed viability constants, 698–699

see also improved viability equation
Glim 4 software, 146
Global Biodiversity Information Facility

(GBIF), 980
Global Compendium of Weeds, 176
Global Conservation Trust, 990–991
global positioning system units, 81, 175
Global Strategy for Plant Conservation, xi, 32, 46,

984–988
grading, 295, 296
grass crops, 907
gravimetric testing, 369
Greece, 871–876
grinding, 311
ground collecting, 186, 249
growth forms, 567, 573
growth regulators, 490

see also gibberellins
gymnosperms, 169, 541

cones, 284, 288, 291
embryos, 468
seeds, 120, 257–258

habitats, targeting, 82
half-viability period (P50), 708, 709, 710
hand counting, 314
hand harvesting, 421
hand sorting, 312, 971
hardness, of seeds, 116–117, 458
Harrington’s Thumb Rules, 728, 730, 734, 735
harvesting, 177, 179, 248

methods, 249, 421
see also collecting

Hawai’i, 957–962
health and safety

in collecting, 195
in cold rooms, 622–623
in processing, 288, 561, 601, 613
for X-ray equipment, 313

heat damage, 29
heat load, in seed banks, 622
Herault, France, 123
herbaceous perennials, 567, 571
herbaria

for collection targeting, 59, 173
voucher specimens, 187–191, 317, 322

hesperidium, 261
heterogeneity

seed collections, 159, 970
target populations, 179

high-temperature incubation, 524
horticultural crops, 547–551
Horticulture Research International, UK,

628–630, 631
hot spots, 225
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hot-air blowers, 421
humidistats, 610
humidity conditioning, 270
humidity see absolute humidity; ambient

relative humidity; equilibrium relative
humidity; humidity ratio; relative humidity

humidity ratio, 345
hybridisation risk in regeneration, 182
hydrated storage, 422–425
hydration window, 837–844
hydrogen peroxide, 451
hygrolytic sensors, 370, 371
hygromers see hygrometers
hygrometers

accuracy, 372–373, 374–378
digital, 370
equilibration time, 371–372, 373–374
maintenance and calibration, 385
meteorological, 384–385
sample sizes for, 372–373, 374–378
sample temperatures, 379–380
sensors, 370, 371
types of, 346, 370
usage, 314

i-x diagrams see psychrometric charts
Idaho Conservation Data Center, 888, 889
identity maintenance, 305
imbibition injury, 270, 558
imbibitional leakage, 768
imbibitional stress, 156, 402, 403, 764,

766–768
imbibitional temperature, 767
immature fruits, 125–128, 285, 286
immature seeds, 351
impedance sensors, 383
improved viability equation, 661–663, 788, 793
in situ conservation, 931, 979

and Berry Botanic Garden, 893–895
seed storage, 813–815
see also farm seed banks; field gene banks;

field seedbanks; micro-reserves; soil
seed banks

in vitro collections, 422
incubation, 602–603

at alternating temperatures, 551
high temperature, 524

Incubation-Drying-Separation (IDS) method,
301, 302

indehiscent fruits, 260, 261–262, 290, 292
indented cylinder cleaning, 296, 298
India, 929–942
indian gooseberry, 778–784
indigenous knowledge, 176, 972
indigenous species, 173

indigo carmine, 468
individual variation, 120, 123–124
inflorescences, 120, 122–123, 179
information sources, for collection planning,

51–52, 173
initial germination tests, 315–316
initial viability tests, 315–316
insects

control methods, 304, 310,317, 613, 614
infested seeds, 311, 312
seed and fruit damage, 180, 186, 289, 458,

459, 461
Institute for Biodiversity Conservation and

Research (IBCR), Ethiopia, 850, 851, 854
Institute of Crop Germplasm Resources, 627
Institute of Grassland and Environmental

Research (IGER), UK, 205
intact fruits, 421
intellectual property rights, Access and

Benefit Sharing Agreements, 14
intermediate dormancy, 666, 976
intermediate seeds, 392, 526–528

database of, 418
definition of, 417
storage, xx, 656–657
Type II, 666

International Centre for Advanced
Mediterranean Agronomic Studies
(CIHEAM), 952

International Center for Agricultural
Research in Dry Areas (ICARDA), 627, 852,
919, 947, 952

International Crop Research Institute for the
Semi-Arid Tropics (ICRISAT), 852, 978

International Directory of Botanic Gardens, 51
International Plant Genetic Resources

Institute (IPGRI), 627
and DIVA-GIS, 67
handbooks, xiii, xv
as information source, 51
Jordan partnership, 919
Morocco partnership, 947, 952
storage guidelines, 817

International Plant Names Index, 335
International Plant Protection Convention

(IPPC), 46, 176
International Potato Centre, 67
International Seed Testing Association

(ISTA), 107, 320, 340, 900
International Rules for Seed Testing, 451, 457,

458, 460, 463, 465, 470
staining patterns, 466

International Treaty on Plant Genetic
Resources for Food and Agriculture
(ITPGRFA), 46, 973, 988–989
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International Tropical Timber Agreement
(ITTA), 46

International Workshop, Wakehurst, xi
Internordic Plant Breeding (SNP), 903–909
interpretation, 324
intracellular viscosity, 747, 749
intraspecific variation, desiccation tolerance

397–398
invasive species, 176–177, 225, 972
isoenzyme analysis, 167, 169
Isoflor maps, 68, 70
isotherms, 670
Israel, 528
Italy, 205
IUCN see Red Data Lists

jackfruit, 778–784
jamun, 778–784
Japan, 623
Jordan, 913–924

Kenya
Forestry Research Institute, 421
Forestry Seed Centre, 633
Millettia, 135–148
National Museums (NMK), 137
phenological data, 34
Saintpaulia, 44
and viability loss, 344
Warburgia, 434

keystone species, 43
Ki see improved viability equation
kilns, 291
kusum, 778–784
kwongan, 570
Kyoto Protocol, 32

labels, 641
labour costs, 295
labour requirement, 290
labyrinth seeds, 272
Lake Mweru Wantipa, use of GIS, 82, 84
Landsat ETM map, 228
lateral phase separation, 767
LEA proteins, 404
leaching, 812
leakage assays, 402
legal frameworks see Access and Benefit

Sharing Agreements
legislation, 45,46
legumes, 262

permafrost storage, 908
lettuce, 349
lid construction, 641
life forms, 169, 538, 539

life-history theory, 434, 569, 570
lighting

as dormancy release, 812
in germination tests, 454

likelihood ratio tests, 567
lipids, 838, 843

and seed viability constants, 694–696
lithium chloride, 359, 602, 603, 608
local ambient drying, 599–600, 976
local collectors, 246
local experts see expertise, local
locules, 258
logistic regression analysis procedure, 567
lomentum, 262
long-term storage, 485–490, 594
longevity see seed longevity
loosely-bound water, 656
low technology storage, 614
Lowveld Botanical Garden, 239

maceration, 290, 293
Madagascar, 34, 82, 83, 85, 86
mahuwa, 778–784
maize, viability loss, 344
Malaysia, 47
mangosteen, 778–784
manual cleaning, 295
manual extraction, 293
manual scarification, 555, 557, 558
mapping, 33–34

complementary areas, 68–69
computer-aided, 64
predictive, 82, 85
species diversity, 67–68
under-conserved areas, 69–70
see also geographical information systems

Marshall and Brown, exploration model, 39
Martin, seed classification, 272, 274–275
mass maturity, 102, 107, 108, 690, 692, 972

see also seed maturity
mass sequencing, 408
masting, 184
Material Access and Benefit Sharing

Agreement, South Africa, 236
Material Supply Agreements (MSAs), 321, 330
material transfer agreements, 972
maturity see mass maturity; seed maturity
maturity indices, 179
Maxted, conservation link model, 40, 41
mean time to death (MTD), 102, 103, 104
mean viability period, 659
mechanical abrasion, 294
mechanical damage, 293, 301, 423, 973
mechanical dormancy, 521
mechanical equipment, dangers, 288
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mechanical layer, 263
mechanical scarification, 524, 555
mechanical seed cleaners, 297
mechanised banking/retrieval systems, 623
media for seeds, 455
Mediterranean Agronomic Institute of Chania

(MAICH), 871–876
medium-term storage, 422–424, 594
melting temperature (Tm), 748
membrane permeability assays, 402, 403, 405
mericarps, 262
mesh bag collecting, 187
meshes, 296, 297, 311
metabolomics, 408, 974
meteorological data, 343, 362
meteorological hygrometers, 384–385
Mexico

and cacti, 577–586, 827–833
Centro Internacional de Mejoramiento de

Maiz y Trigo (CIMMYT), 618, 625
Landsat ETM map, 228
National Commission for the Knowledge

and Use of Biodiversity (CONABIO), 32
targeting, 221–230
see also North America

microfiche readers, 313
micro-organisms, 180, 316, 351, 490, 523
micro-reserves, 861–862
Millennium Seed Bank Project (MSBP), xi,

5, 627
and Namibia, 211–216
and South Africa, 235–240
other partnerships, 235
see also Millennium Seed Bank, Wakehurst;

RBG Kew
Millennium Seed Bank, Wakehurst

building, 625
cold store, 616–618
collection size, 641
construction, 605–606, 618–622
containers 639–651
hygrometer use, 383
layout, 619
personnel safety, 622–623
processing methods, 309–324
sample sizes, 171
Seed Bank Database, 329–335
Seed Conservation Coordinators, 13
Seed Morphologist, 277
storage standards, 356
temperature, 616
see also Millennium Seed Bank Project;

RBG Kew
mixing ratio, 345
mobile cold stores, 615

moist storage, 286
moisture limits, and seed viability equation,

672–673
moisture status see seed moisture
molecular biology, 91–94, 509–513
molecular maturity markers, 972
molecular mobility, 678–679, 682, 734

and ageing, 751–758
measuring, 749–751

molecular sieves, 359, 603, 608
Mollier diagrams see psychrometric charts
monitoring seeds, experimental, 106–112
monographs, 173
Morocco, 945–952
morphological changes, 138, 140, 971
morphological dormancy, 272, 521, 525
morphometrics, 91
morphophysiological dormancy see

morphological dormancy
mRNA expression profiling analysis, 408
mucilage, 311
Muguga, Kenya, 434
multilayer water, 657
multiplication of seeds, 322
multivariate analysis, 70
muskmelons, 341
mycorrhizae, 977

Namibia, 33, 211–216, 628–630
Natal, University, 434
National Active Germplasm Sites, India, 938
National Agronomic Research Institute

(INRA), India, 946
National Botanical Institute, South Africa, 236
National Bureau of Plant Genetic Resources

(NBPGR), India, 929, 932
regional stations, 933, 937

National Center for Agricultural Research
and Technology Transfer (NCARTT),
Jordan, 918–924

National Commission for the Knowledge and
Use of Biodiversity (CONABIO), Mexico, 32

National Herbarium of Namibia, 212
National Herbarium, Pretoria, South Africa,

238
National Institute of Agrobiological Resources

(NIAR), Japan, 623
National Museums of Kenya (NMK), 137
National Plant Genetic Resources Centre

(NPGRC) of Namibia, 628–630
National Seed Genebank, India, 933, 934–937
National Seed Storage Laboratory, Fort

Collins, USA, 107, 353, 356, 625, 627
National Tree Seed Centre, Burkina Faso,

245–250
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National Tree Seed Project (NTSP),
Ethiopia, 850

National Tropical Botanic Garden, Hawai’i,
USA, 958

Nature Conservancy, The, 884, 887
near endemics, 212, 214
neem, 153–160
Netherlands, Centre for Genetic Resources,

899–900
network for conservation, India, 932–933
New England Wildflower Society Garden,

USA, 883
New Mexico, USA, 121
Niger, 109
nitrogen, liquid, 485–490
nitrous oxide, 424, 451
nomographs, 659, 661
non-deep dormancy, 526–528
non-destructive measurement of seed

moisture, 369–387
non-domesticated plants, 165–197
non-dormancy, 519, 520
non-orthodox seeds, 837–844
non-reducing sugars, 404
Nordic Gene Bank, 627, 903–909
normal distribution of seed survival, 683
normal seedlings, 458
North Africa, 122
North America, 94, 529

North American Commission for
Environmental Co-operation, 32
see also Canada; Mexico; USA

Northern Cape, South Africa, 238–239
Norway, Statens Frökontroll, 905
nuclear microsatellites, 92
nutrient applications, 812
nuts, 261
Nylsvley Nature Reserve, South Africa, 128

oceanic islands, colonisation, 957–962
oily seeds, 667

and viability, 696, 705–706
and water content, 399, 837–844

orchids
Austria, 94
mycorrhizae, 977
seeds, 495–506, 793

order management see distribution of seeds
Oregon Department of Agriculture, USA, 894
Oregon Heritage Program, USA, 888
Organisation for Economic Co-operation and

Development, 250
orthodox seeds, xx, 154, 159, 173, 391

field handling, 285–286
limited desiccation ability, 656–657

and moisture, 284, 656–657
neem
oceanic islands, 957–962

oscillating table separators, 298–299
osmotic adjustments, 407
out-breeding, 168
ovaries, 258
overheating of seeds, 291
ovules, 120, 124
oxidative stress, 406
oxygen, 424

packaging
voucher specimens, xiv
at Wakehurst, 314

paired germination test, 474, 475
Palm Oil Research Institute of Malaysia

(PORIM), 47
parsimony analysis, 33
partial drying, 424
partnerships

Berry Botanic Garden, 884–895, 884
India, 919
Morocco, 948, 95
Millenium Seed Bank Project, 235
South Africa, 235
see also Access and Benefit Sharing

Agreements
passport data, 60, 62, 969
Pearson’s chi-squared statistic, 321
peat, 423
pentane, 302
pepo, 261
perennials, 120, 168, 172
peripheral embryos, 274
perisperm, 270, 273
permafrost storage, 614, 903–909
permission and permits, xiv, 34, 174, 176, 969

see also access
personnel safety, cold store, 622–623
petri-dishes, 455
phase diagrams, 765, 769, 770, 769
phase transition temperature (Tm), 767
phenology, 34
photographs, 81, 187
phylogenetic relationships, dormancy,

533–537, 540–541
physical dormancy, 267, 521, 522, 524–525,

533, 534, 810, 811
physically-damaged seed categories, 459
physiological dormancy, 521, 526–528, 536,

537, 811
phytosanitary agreements and permits, 176
placentae, 258
planning see expedition planning
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Plant Genetic Resources Programme
(SADC), 211

plant identification, 34, 239
plant irrigation, and seed viability constants,

691
PlantGene CD, 51
plasma membranes, 402, 768
plastic bags, 421
plastid genomes, 92
plastid microsatellites, 92, 93
plucking of fruits, 185
pneumatic table separators, 298–299
pods

characteristics, 139
colour, 144
eRH, 111
opening, 111

poisonous fruit pulp, 288
polishing, 290
political priorities, 30, 31–32
pollen

collections, 732
state diagrams, 748, 749
and seed viability equations, 699–700

pollination, 206
polyethylene glycol, 423
polymerase chain reaction (PCR), 91,

509–511
polythene bags, 351, 422
pomes, 261
population effect, 393–395, 403
populations

heterogeneity, 179
sampling, 170–172, 970
targeting, 969
variation, 120, 121, 188

porous bags, 352
Portugal, grasslands, 205
post abscission ripening, 127
post-harvest handling, 349–353, 354
post-harvest ripening, 286, 289
potassium acetate, 602
potassium cyanide, 451
potassium ferricyanide, 749, 750
potassium nitrate, 318, 319, 451
pouches, 207
powdered milk, as desiccant, 602
pre-cleaning, 283, 284, 295, 296, 297
pre-collection checklist, 177–178, 181
pre-curing, 283, 286, 291
pre-drying, 291
pre-sterilisation, 496,501
pre-treatment of seeds, 682
predictive distribution, 65
predictive mapping, 82, 85

Pressure-Vacuum (PREVAC) seed separation,
301

Pretoria Computerized Information System
database (PRECIS), 237

primary dormancy, 520
primary gene pools, 47
Principles on Access to Genetic Resources and

Benefit-Sharing, Kew, 10, 25–26
Prior Informed Consent (PIC), 969
prioritising taxa, 31–33, 45, 166, 173, 211–216
Pritchard classification system, 656–657
probe hybridisation, 167
probit analysis, 146,147, 395, 660, 683–685
process airflow, 609
processing data, 330–331, 332, 333
processing seeds see seed processing
project framework, 29–35
project synopsis, 15–16, 18, 24
propagation

at Berry Botanic Garden, 893
clonal, 732
Namibia, 212
Pretoria, 238
at Wakehurst, 322

proportions test, 321
Protected areas of the world: a review of national

systems, 51
proteomics, 408, 512
pruning fruit clusters, 186
psychrometric charts, 344–348, 610, 623
psychrometric cooling, 357
purity of seeds, 294, 295, 296, 312

analysis, 816
see also seed quality

pyxidium, 262

quadratic regression model, 788–793
quarantine, 310, 330, 613
quarter-degree squares, 212, 213, 215, 216
quicklime, 602
quiescence, 519

raffinose, 139, 142, 143, 144
rain forest species, 419
raking seeds, 291
Ramsar Convention, 46
Random Amplified Polymorphic DNA

(RAPD) method, 92, 866
random samples, 171
rapid drying, 974
RBG Kew, xi, 5

Access and Benefit-Sharing Agreements, 7
assessing genetic diversity, 92–94
and Convention on Biological Diversity,

10–11
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electronic Plant Information Centre
(ePIC), 335

Geographical Information System (GIS)
Unit, 174

and intellectual property rights, 18
Kew Seed Bank, 309
Material Supply Agreement, 24
Plant Micromorphology Bibliographic Database,

277
Principles on Access to Genetic Resources and

Benefit-Sharing, 10, 25–26
Seed Conservation Department (SCD), 5
Survey of Economic Plants for Arid and Semi-

Arid Lands (SEPASAL), 173
see also Millennium Seed Bank, Wakehurst;

Millennium Seed Bank Project
re-moistening, 289
reactivation airflow, 609
recalcitrant seeds, 656–657, 976

cold-storage, 424
database of, 418
definition of, xx, 391, 417
field handling, 285, 286
medium-term storage, 422–424
neem, 154
on oceanic islands, 957–962
seasonal differences, 419
short-term storage, 422–424
viability, 422–425

Red Data Lists
2000 IUCN Red List of Threatened Species, 43
Categories, 43–44
information in, 972
for planning, 32
Red Data Book of Rare and Threatened Plants

of Greece, 872, 874
Red Data List for South Africa, 237, 239
Red Data Listing project, Namibia, 212

refrigeration, 615, 620–622
dehumidifiers 603, 608–609
see also cold storage

regeneration, xiv, 182, 322, 731–732, 985
backlog, 987
criteria, USDA NPGS, 731
in Morocco, 949
Regeneration Standard, MSB collections 316
voucher specimens, xiv

regional distribution, and genetic diversity, 169
regression analysis, 567
regulatory molecules, 408–409
rehydration, and seed viability constants, 698
reintroduction

at Berry Botanic Garden, 893–894
projects, 29, 972

role of GIS, 82, 85
Reisdorph and Koster, desiccation tolerance

model, 397–398
relative dormancy, 520
relative humidity, 109, 303, 345, 370, 658

definition, 344
meters, 112
in-storage indicators, 649
see also hygrometers

remit, institutional, 30, 31
remote sensing, 225
repatriation of seed, 315
reproduction, mode of, 169
research results, sharing, 321
research species, 173
resistive sensors, 370
respiratory, eye and skin irritations, 288
restoration, 986
resurrection plants, 406
rhizomes, 172
Rice Research Institute (IRRI), 852
ripeness see mass maturity; seed maturity
ripening, post-harvest, 286
rodents, 614
rooms, as cold stores, 614
rotational correlation time (τR), 749
rubber, 778–784
rubbing, 293
Rules for testing seeds, 451, 457, 465
rumination, 272–273

safety see health and safety
samaras, 262
Samaria National Park, Greece, 874
sampling

of populations, 138, 170–172, 178, 970
in seed testing, 451

sand, 423
sandalwood, 778–784
sarcotestas, 265
satellite imagery, 81
saturated vapour pressure (Pvs), 345
saturation transfer electron paramagnetic

resonance spectroscopy (ST-EPR), 749–750
sawdust, 423
scarification, 319, 451, 522, 524, 527, 555–561,

812, 975
schizocarps, 262
scintillation counters, 313
Scottish Agricultural Science Agency, 315
screens, 296, 297, 311
sealed containers, 352, 355, 641, 646, 647–648
secondary dormancy, 520
secondary gene pools, 47
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security duplication, xiv, 315
seed ageing

and Millettia, 145
and molecular mobility, 751–758
and moisture, 113, 667–671
and temperature, 663–665, 751–758

seed anatomy, 255–277
and critical water content, 398–400

seed and embryonic axis moisture content,
440

Seed and Plant Genetic Resources Service of
the FAO, 627

Seed Bank Database (SBD), 314, 317, 321,
329–335
Data Analysis and Reporting Tool (DART),

333
seed banks

ancillary equipment, 625–626
basic principles, xviii
Berry Botanic Garden, 883–895
case studies, 627–632
Chania, 628–639
costs, 626, 627
design documents, 595
design planning, 596–598
design, 593–633
in Ethiopia, 850–855
generalised procedure, xiv
and in situ conservation, 29
in Jordan, 920–921
location of, 624
Nordic Gene Bank, 903–909
numbers of, 593
and reintroduction projects, 29
security, 625
sustainable use, 29
Valencia University, 862–862

seed chemical composition, and seed viability
constants, 692–697

seed cleaning see cleaning of seeds
seed coats, 259, 262

anatomy, 266–268
colour, 115–116, 270
function, 263–268

seed collecting see collecting
seed collections see collections
seed colour see colour
seed counting, 314
seed damage see damage to seeds
seed deterioration, 349–351, 731–732
seed development, 100, 106–112, 113,

137–141, 153–160
annual variation, 124
environmental factors, 690–692
foxglove, 100, 101, 103, 104

neem, 764, 765–766
and viability constants, 690–692

seed dispersal, 117–119, 139, 169
seed dormancy see dormancy of seeds
seed hardness, 116–117, 458
seed heteromorphism, 276–277
seed heterospermy, 276–277
Seed Information Database, Kew, 310,

335–336, 687
seed limitation, 184
seed longevity, 101, 118, 166, 266, 747–758

and cacti, 827–833
and desiccation tolerance, 101
field diagnostics, 117
and glass transition, 674–677
limits, 733–741, 787–793
and mass maturity, 108,
and mean time to death, 102, 103
Millettia, 137, 144,
and moisture content, 341–343, 787–793
neem, 154, 156–160, 763–771
and relative humidity 125, 126, 349
and seed viability equations, 655–711
and storage, Australian species, 813,

819–821
seed mass and seed viability constants, 692, 693
seed maturity

field assessment, 127–128
gymnosperms, 120
perennials, 120
and seed viability constants, 691–692
variation, 120–128

seed moisture, 303, 971
at collection time, 284
definition of, xiv, 345
field measurement, 381–382, 971
measurement, 112, 154, 314, 340, 667, 765
models for, 682, 703
non-destructive measurement, 369–387
and relative humidity, 340, 342
and seed longevity, 787–793)
and seed viability equation, 659
testing, summary guidelines, 380

seed processing, xvi, 973–975
at Berry Botanic Gardens, 890
cacti, 828–829
at CGN, 899–900
coffee, 839
data from, 330–331, 332, 333
Hawai’i, 957–958
India, 931–932, 939
Nothofagus, 788
throughput times, 323
tropical species, 778–779
types of, 323
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seed quality, 971
Australian species, 816
determination of, xiv

seed rehydration, 500
seed requests, 207
seed reserves, 116–117
seed shipments see shipping
seed storage

and dormancy, 524
buildings for, 624
characteristics, xiv
cold, 424
container types, 642
costs, 727–730
duplicate, 904, 905
energy costs, 727–730
environment coefficient, 673–674
genetic selection during, 125
guidelines, 598, 817
hydrated, 422–425
intermediate seeds, xx, 656–657
long-term, 485–490, 594
low-technology, 614
medium-term, 422–424, 594
moist, 286
moisture content, 271
in permafrost, 908
Pritchard classification, 656–657
relative humidity indicators, 649
and seed water content, 817–818
short-term, 286, 287, 422–424
trials, 154
tropical species, 778–784
ultra-dry, 667, 701–703
ultra-low temperature, 682

seed structure, 255–277
seed survival curve, 659
seed testing, xvi, 451, 973–975

see also germination tests; viability tests
seed trays, 456
seed treatment, and seed viability constants,

692, 698–699
seed uses, 166, 321, 322, 598
seed viability equations, 657–711, 975

basic, 659–661
history of, 658
improved, 661–663
and Millettia, 146
moisture and seed ageing, 667–671
and moisture limits, 672–673
molecular mobility and ageing, 752–758
temperature and seed ageing, 663–665
temperature-moisture interaction, 686
viability constants, 686–700
see also seed viability; viability tests

seed viability, 101, 102, 103
definition of, 448, 449
loss prediction, 343–344
at Millennium Seed Bank, 316, 321
see also seed viability equations; viability tests

seed moisture content, 107, 110, 817–818
seeding periods, 81
selecting taxa see targeted taxa
self-fertilization, 168
semi-recalcitrant seeds, 392
serotinous fruits, 118–119, 814, 815

processing, 285, 290, 291
shade drying, 145, 146,147, 421
shaking, 186–187, 290, 291
sheets, 249
shipping, xiv, 197, 310, 386, 422, 971
short-term storage, recalcitrant seeds,

422–424
shrivelled seeds, 459
sieving, 206, 296, 311, 312
silica gel, 154, 207, 315, 352, 359, 832

amount needed, 362, 600–601, 603, 608
and cobalt chloride, 643, 649
isotherm for, 360
as leakage indicator, 650
safety precautions, 601

silique, 262
simple random sampling, 178
slow drying, 125, 126
smoke, 549, 551, 565–573, 812
soaking, 290
soapnut, 778
socio-economic uses of plants, 45
sodium hypochlorite, 421, 423, 451
sodium nitrite, 451
soil seed banks, 813,979
soils, and species distribution, 34
sorption dehumidifiers, 603, 608–609
sorting seeds, 296, 312, 971
South Africa, 128, 235–240, 322, 434, 565–573
Southern African Development Community

(SADC), 211
Southern African Development Co-operation,

594
Spain, 121, 859–867
species constants, viability equation, 686–687
species distributions, modelling, 225
species diversity, area mapping, 67–68
Species Recovery Programme (English

Nature), 322
species targeting, 969
specific gravity, 299, 300

separators, 298–299
specific volume, 344, 346
specimen databases, 221–230

SEED CONSERVATION Turning Science into Practice GENERAL INDEX



spin probe molecules, 749–750
Spjut fruit classification, 260
squashing, 311
standards

drying conditions, 356, 358
FAO/IPGRI Genebank Standards 594, 595
Indian genebanks, 931–932, 934–935
Millennium Seed Bank, 316, 356
regeneration, 316

state diagrams, 749, 765, 769, 770
Statens Frökontroll, Norway, 905
sterilisation

containers, 423
fruits, 421
seeds, 423, 496, 497, 501

stirring, 293
stolons, 172, 206
stone fruit crops, 119
storability index, 673–674
Strategic Plan for Conservation Biology, 32
stratification, 318, 527
stratified random sampling, 171, 178
stripping seed-heads, 185
suborthodox seeds, 392, 485, 487, 490,

656–657
substrates, 455
successional species, 184
successional status, 169
sugars see non-reducing sugars
sun drying, 145, 146, 147, 285, 291, 600
Survey of Economic Plants for Arid and Semi-Arid

Lands (SEPASAL), 173
survival curves, 660, 683
sustainability of conservation, 49
sustainable use, seed banking, 29
symbionts, 977
synchronicity, 124
Syria, 68, 627
systematic sampling, 171, 178
System-wide Information Network for Genetic

Resources (SINGER), 51

t-test, 498
tannins, 264, 270
targeted taxa, 40–53, 216, 597

area of growth, 57
definition, 40, 40–53
genetic diversity, 91–94
genetic techniques, 91–94
historical plant collections of, 59
identification of, 53–54, 57
phenology, 216
species, 82
taxonomy, 57

targeting habitats, 82

targeting, 173–177, 211–216
criteria, 248
use of specimen databases, 225–230

taxonomic distinctiveness, 42
taxonomic expertise, 55, 57
taxonomic information and literature, 58, 173
taxonomic status, and genetic diversity, 169
Technical Centre for Agricultural and Rural

Cooperation ACP-EU (CTA), 853
technical planning see planning
tegmen, 259, 263, 264
temperature and seed ageing, viability

equation, 663–665
of cold store, 616
in germination tests, 454
and seed drying rate, 357–358
seed germination, 577–586
in seed viability equations, 659, 691
shifts, and dormancy breaking, 524

temporary storage, 286, 287
Tennessee, 538
terminology, xx
tertiary gene pool, 47
testa, 259, 263, 264
tetrazolium test, 318, 319, 320–321, 463–466,

476
Texas, 538
thawing, 524
thermal scarification, 975
thermic pulses, 812
thermodynamics of water, 681–682, 838
Threatened Flora Seed Centre, Western

Australian, 628–630
threats in situ, 43–44
threshing, 206, 290, 292
threshold water content (TWC), 393, 395
throughput times, 323
tillers, 206
tomatoes, 114, 511–512
trade in endangered species, 6
traditional knowledge, 176, 176
transcriptomics, 408
transport of seeds see shipping
Tras-os-Montes e Alto Douro, Universidade

de, 205
trays, 456
tree seed collecting, 185
triphenyl tetrazolium chloride, 974
tropical islands see oceanic islands
tropical species, 764, 778–784
tubulin, 512
Tukey-Kramer test, 557, 560
tumbling, 290, 291
Turkey 64, 65, 64, 92
two-staged drying, 600

1021
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Type I seeds, 656
Type II seeds, 656–657, 666
Type III seeds, 657

UK
English Nature, 322
Exeter University, 121
Horticulture Research International,

628–630, 631
Institute of Grassland and Environmental

Research (IGER), 205
Plant Health control, 310
Scottish Agricultural Science Agency, 315
seed eH survey, 109
Wytham Woods, 122
see also RBG Kew, Wakehurst

UK Plant Health control, 310
ultra-dry storage, 667, 701–703
ultra-drying, 736, 799–804

see also improved viability equation
ultra-low temperature storage, 682
ultra-wet storage, 703–704
under-conserved areas, mapping, 69–70
underdeveloped seeds, 459
unfrozen water content, WCu, 839
ungerminated seed, 458
United Nations Development Programme

(UNDP), 952
United Nations Environment Programme

(UNEP), 853
United Nations Framework Convention on

Climate Change, 32
United Nations List of National Parks and

Protected Areas, 51
Universidade de Tras-os-Montes e Alto

Douro, 205
University of Natal, 434
University of Science and Technology,

Jordan, 919
unpacking collections, xiv, 310
USA

Bureau of Land Management, 884
Center for Plant Conservation, 170, 183,
883, 884
Centre for Conservation Research and
Training, 958
Challenge Cost Share Program, 885
Chicago Botanic Garden, 33
Endangered Species Act, 884
Fish and Wildlife Service, 884
Forest Service (USFS), 894
Georgia, 170
Hawai’i, 957–962
Idaho Conservation Data Center, 888, 889
National Plant Germplasm System, 726–741

National Seed Storage Laboratory, 107,
353, 356, 618, 625, 627

National Tropical Botanic Garden, 958
New England Wildflower Society Garden,

USA, 883
New Mexico, 121
Oregon Department of Agriculture, 894
Oregon Heritage Program, 888
Tennessee, 538
Virginia 538
see also North America

usage of plants, 45, 212, 214
usage of seeds, 166, 321, 322, 598
utricles, 262

Valencian Community, 859–867
vegetable crops, 909
vegetation maps, paucity of, 87
vegetation zones, and dormancy, 529–532
vegetative collecting, 205, 206

Madagascar, 85, 86
vegetative reproduction, 172
Veloren Vallei Nature Reserve, 237–238
Venda, 239
ventilation, 287, 351, 356
viability tests, 447–479, 598

advantages and disadvantages, 475, 477
choice of, 450–451
definition, 448
for orchids, 495–503
reporting categories, 478–479
types of, 452
see also germination tests; seed viability

equations; viability tests
viruses, 180
viscosity, 679, 975
volatile gas emission, 975
voucher specimens, xiv, 187–191, 197, 317,

322

Wakehurst
International Workshop, xi
public displays, 323
see also Millennium Seed Bank, Wakehurst;

Millennium Seed Bank Project; RBG Kew
washing, 290, 451
wastage, 310
waste disposal, 312
water, thermodynamics of, 681–682, 838
water activity, (aw), 370, 393, 681, 682, 839, 844
water binding, 340–341, 351
water damage, 293
water flotation, 181
water potential (MPa), 370, 667, 670, 681
water sorption isotherm, 681
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water stress, 422
water vapour pressure (Pv), 345
weakly bound water, 656
websites, 627
weeds, 49, 176, 195, 321
weighed replicate test, 456
Western Australia, 547–551, 555–561
wet heat, 557, 558
wet-bulb temperature, 344, 346
wetting, 524
wheat, 403
Wheaton vials, 641, 644
whirling hygrometer, 346
wild species, differences from crop species, 168
Williams-Landel-Ferry equation, 677
winnowing, 181, 297–298

woody perennials, 567, 571
World Information and Early Warning System

on Plant Genetic Resources (WIEWS), 51
WORLDMAP software, 68, 69
Wytham Woods, UK, 122

X-rays
contrast technique, 462
data from, 330
machines, 313
and seed damage, 179, 181,
tests, xiv, 312–313, 323, 461–463, 464, 476

Zambia, use of GIS, 82, 84
zones of water sorption, 656
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