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Absorption, 53, 243, 252, 331, 340, 347.

See also Herbicide(s), absorption
Abutilon theophrasti, 113, 120, 159, 219, 239
A. circinatum, 4
Acer macrophyllum, 121
Acroptilon repens, 300
Adaptation(s), 5-7, 59, 64-65, 88, 94-95, 119,

145-148, 244-245, 256, 266, 363-366

and human activities, 122-126

and selection, 113-114

also see safesites
Addition series, 207-210, 221, 224, 255
Additive experiment(s), 201-202. See also

Competition, methods to study
Adsorption. See Herbicide(s), adsorption
Aeschynomene virginica, 243, 301
Afterripening, 157, 167, 172
Agamospermy, 103—104, 109, 114-115,

117-118, 363
Aggressivity, 219
Agrestals, 4—6, 7-8, 19, 21, 90
Agroecosystem(s):

deterioration in, 379-381

early, 20-21

modern, 8-9, 36, 43-44, 69-70, 87,
124-125, 127, 143, 158, 183, 295, 301

weed management in. See Weed management,
and agroecosystems
Agropyron, 28
A. repens, 19, 23, 120, 236, 239, 241
A. spicatum, 28
Agrostemma githago, 149, 239, 252
Agrostis canina ssp. canina, 19
A. stolonifera, 19, 236
A. tenuis, 19, 153, 160, 236
Ailanthus, 121
Aircraft application, 334, 337
Albinism, 327-328, 346
Alchemilla arvensis, 23
Alien. See Exotic
Aliphatic acid, 327-328
Allelopathy, 185, 187, 188, 237-243, 256,
301-302, 306, 356, 369, 373
allelochemicals, 5, 37, 189, 238, 241-242,
256, 301-302
effects on seed, 157, 242
exudates, 241-242, 252
leachates, 241-242
methods of study, 242-243
Allium vineale, 239
Allogamy, 114, 115
Alnus rubra, 24, 121, 152, 221, 223, 254, 289
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Amaranthus, 8, 108
A. albus, 147
A. dubius, 239
A. hybridus, 8
A. retroflexus, 163, 220, 239, 283
A. spinosus, 8, 239
Ambrosia, 24
A. artemisiifolia, 120, 239
A. cumanensis, 239
A. psilostachya, 239, 252
A. trifida, 239
Amensalism, 185, 187188, 204, 237-238,
256, 301
Amsinckia, 23
Anabena, 254
Animal dispersal. See Dispersal, animal
Annonaceae, 171
Annual bluegrass, 156, 236
Annuals, 13-14, 18-19, 28, 53, 65, 103, 106,
116-117, 120, 137, 166, 168, 251, 287
Anthriscus caucalis, 59
Apiaceae, 171-172, 242
Apomixis, 5, 115, 116
Arceuthobium, 244 -245
Arctostaphylos patula, 24, 121, 127
Arenaria uniflora, 115
Artemisia, 97-98, 363
A. absinthium, 239
A. tridentata, 26, 27, 28, 29, 98, 189, 363,
372, 380
A. vulgaris, 239
Asclepiadaceae, 172
Asteraceae, 12, 106, 108, 115, 146—147, 168, 242
Atrazine, 320, 325, 376-377, 383
Autogamy, 5, 103-104, 114-115, 117
Autopolyploidy, 116
Avena barbata, 112
A. fatua, 8, 23, 31, 58, 110, 112, 122-123,
143, 154, 177, 180-181, 219, 233, 239,
247, 266
Azolla—Anabena, 254

Baker’s rule, 103, 117

Beneficial insects, 267—-268

Benefin, 320, 332

Beta sp., 122

Betula, 121

Biennials, 14, 19, 32, 65

Biodiversity, 48—49, 75, 86, 90-93, 183, 197,
268, 278, 375, 378, 382
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impacts of invasive plants, 3, 9, 30, 80, 268,
278
impacts of weeds, 80, 224, 250, 278
Biological control. See Weed control, biological
Birch, 24, 152
Brassica spp., 12, 63, 109, 147, 252, 291
B. campestris, 22, 63, 233
B. napus, 109, 294
B. nigra, 239
Brassicaceae, 63, 168
Breeding systems, 104—105, 114117, 126,
363-364
Bromoxynil, 328
Bromus erectus, 19
B. japonicus, 239
B. mollis, 153
B. sterilis, 19
B. tectorum, 26-31, 55-56, 84-85, 98, 107,
196-198, 239, 363-364
and fire, 28—29
Buds, 60, 66, 290, 327
Bulb(s), 14, 117, 131
Bunchgrass, 27-29, 72, 98, 159, 249, 372
Bur chervil, 59

Cakile maritima, 89
Camelina alyssum, 239
Camelina sativa, 123, 239

C. sativa var. linicola, 123

C. sativa var. sativa, 123
Canellaceae, 171
Capsella bursa-pastoris, 112, 156, 196, 198
Carbamate, 320, 327-328, 338, 340
Carbohydrate starvation, 177, 284, 287
Cardaria draba, 289
Carriers. See Herbicide(s), carriers
Carrying capacity, 5455, 62, 64—65, 87, 140
Ceanothus, 24, 121
Celastrus spp., 159
Cell division, 133, 326327
Centaurea spp., 98, 238

C. diffusa, 239, 297

C. maculosa, 239, 297, 302

C. nigra, 19

C. repens, 239, 289, 300

C. solstitialis, 117, 143, 146, 159
Cephalosporium diospyri, 243
Cereals, 6, 122, 149, 291, 292, 330
Chaining, 279, 289, 306
Chaparral, 280, 289
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Chenopodiaceae, 168
Chenopodium album, 8, 16, 19, 155-156, 220,
163, 164, 169, 236, 239
C. rubrum, 160
Chloroacetamide, 327
Chlorophyll, 244, 246, 327-328
Chlorosis, 327-328, 346
Chondrostereum purpureum, 243
Chrysothamnus viscidiflorus, 28
Cirsium arvense, 22, 26, 120, 143, 146, 239
C. discolor, 239
C. vulgare, 19
Classification of weeds. See Weed(s),
classification
Clearcut logging, 26, 280, 370, 376
Climate, 14, 24, 29, 36-37, 48, 59, 64, 71,
111, 112, 113, 222, 229, 231, 270, 273,
289, 373
Climax, 49-50, 53, 214
Clone(s), 68, 117, 133. See also Reproduction,
vegetative
Cohort, 67-68, 165, 182
Coleoptile, 172
herbicide effects on, 327
Colletotrichum gloeosporoides, 243
Colonization, 17, 59, 93-94. See also Invasion,
colonization phase
Colonizer(s), 4-6, 7-9, 14, 16, 52, 122, 144
Commensalism, 185, 188, 237, 251-252, 256
Community, 39-54, 120, 144, 213-217,
229, 248, 251, 273-274, 278, 305,
356-364, 383
assembly, 52
attributes, 47-50
definition, 6
invasability, 84—87, 89—101
microbial, 254
stability, 48—50
structure, 47—-49
succession, 9, 26
Competition, 68, 185-256, 292-294
apparent, 187, 188, 249-250, 256
asymmetrical, 222
exploitation, 187, 188
importance of, 68, 199, 216-217, 219,
221-223, 255
intensity of, 217, 218, 221-222, 255
intraspecific vs. interspecific, 221-222
for light, 231
mechanisms of, 222, 230-237
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role of plant traits, 231-237
theories, 230-231
methods to study, 201-216
additive, 201-202, 207, 218
addition series and additive series,
207-209, 221, 224, 255
case studies, 214-216
descriptive studies, 213-214
diallel, 202, 206—207, 255
gradient studies, 216
intensity indices, 218-222
in natural and managed ecosystems,
212-216
neighborhood, 201, 209-212, 222, 255
Nelder, 205-206
replacement series, 203—-205
retrospective studies, 214
substitutive, 202-207, 217
systematic, 201, 207-209, 210, 218, 255
vs. other types of interference, 237
thresholds, 224-230
for weed control, 292-294
Competitive exclusion principle, 56, 189, 361
Competitive production principle, 189
Competitive ruderals, 20, 65, 119-120
Competitors, 17-20, 49, 65, 119, 121
stress-tolerant, 49, 231, 361
Complexity, 38, 39, 41, 44, 50, 95, 97,
100, 137, 213, 216, 224, 229, 238,
256, 357
Compositae. See Asteraceae
Conifers, 11, 24-25, 146, 289, 381
Conservation tillage. See Tillage, conservation
Containment, 60, 71, 73, 76, 261, 278, 291.
See also Weed control
Continuum theory, 40
Controlled burn, 280-281
Convolvulaceae, 244
Convolvulus, 13
C. arvensis, 8, 236
Conyza canadensis, 196—198
Corm, 14, 117
Cost-benefit analysis, 73—76, 269. See also Risk
assessment
Cover crops. See Crop(s), cover
Critical period, 227, 228, 354. See also
Thresholds
Crop(s):
competition, 180, 200, 216, 225, 290, 292,
303, 356



442

Crop(s): (Continued)
cover, 223-224, 241, 248, 287, 290,
293-294, 301, 306, 355, 373
herbicide resistant. See Herbicide(s),
resistance, in crops
in intercropping. See Intercropping
mimics, 8, 103, 113, 122, 123
response to weed control, 261-262
rotation, 80, 290, 291, 292, 303, 306, 342,
355, 360, 369
smother, 290, 292-293, 301, 306
trap, 246
Cultivation. See Tillage
Cultivators, 282
Cuscuta spp., 22, 149, 244-247, 291
C. campestris, 246, 247
Cybernetics, 379
Cynara cardunculus, 144, 147
Cynodon dactylon, 8, 147, 239
Cyperus esculentus, 8, 239
C. rotundus, 8, 80, 239
Cytisus scoparius, 26

2,4-D, 267, 303, 326
Datura ferox, 178
Death, 13-14, 24, 32, 150, 164, 173, 176179,
195, 246, 248, 284, 312, 328
Decomposers, 42, 52, 358
Decomposition, 241, 253, 302, 342
chemical, 343, 344
herbicide, 335-338, 342, 344, 346
microbial, 241, 344
photochemical, 343
Degeneriaceae, 171
Delphinium, 23
Demography, 67-68, 81, 85, 129-182
models of. See Model(s), demographic
vital rates, 130
Density, 41, 58, 105, 114, 141, 144, 157, 176,
253, 255, 271, 293, 306, 344, 356, 369
density-dependent mortality, 193, 194, 195
effects on growth, 55, 192
effects on mortality, 162, 171, 176-181,
195-198
effects on population growth, 60—64, 87-88,
130-134
effects on reproduction, 176—181, 196—198
effects on size, 193-196, 199-200
effects on yield, 200-224
thresholds, 224-225, 249, 262-266

INDEX

Developing countries, 279, 356
Diallel experiments. See Competition, methods
to study
Dicamba, 325, 327, 343
Diclofop-methyl, 111
Dicots, 11, 12, 172
Difference equations. See Model(s), difference
equations, 134, 138
Diffusability, 87-88, 101
Digitaria sanguinalis, 8, 122, 147, 239
Dinitroaniline, 320, 327
Diodia virginiana, 243
Dipole, 319
Dipsacus sylvestris, 145-146
Diquat, 325, 328
Directed sprays, 332
Disk, 215, 216, 265
Dispersal, 5, 17, 85, 94-95, 142149, 166,
178-179, 244, 274, 285, 358, 362, 373
agents of, 94, 146—149
animal, 94-95, 147
distance estimates, 144—146
by humans, 94, 148-149
through space, 142
by tillage, 285
through time, 366
in water, 147
wind, 146147, 346
Dispersing agent. See Herbicide(s), dispersing
agent, 342
Disturbance, 9, 24-27, 58, 68, 71-72, 81,
95-99, 126, 214, 248-249, 368369, 379,
380, 381
and cultivation, 6, 20, 53, 98, 143-144,
176-177, 261, 265, 281-284
and ecosystem disfunction, 379-380
and evolution, 17, 20, 65, 108, 119, 140
and habitats, 15, 30, 90-93, 101, 214, 371
and land use, 46, 81, 96
and propagule pressure, 95
and reproduction, 115, 119-122
and risk, 273-275, 277-278
and safesites, 88—89, 143
and seed banks, 152, 156—157, 159-164,
168, 172
and stress, 49, 96, 98-99, 143144,
176-177, 261, 265, 281-284
and succession, 49-50, 52-53, 97-98, 360,
365, 369, 373
and thresholds, 228275, 381
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Diversity. See Species, diversity
Domesticates, 122
Dominants, 48, 92, 195, 214
Dormancy, 63, 94-95, 104, 110-111, 142, 159,
162, 164, 176, 178, 365
conditional, 167—168
descriptions of, 166—171
and management, 171
physical, 166, 168—170, 182
physiological, 167—168, 170, 283, 293
seed banks, 157, 159-60, 164
underdeveloped embryo, 166, 171, 182
Dredging, 293
Drift, 73, 104, 118, 126, 334, 337, 338, 346, 372
genetic. See Genetics, drift
methods to reduce, 337
use of buffer zones, 338
Drosophila, 144
DSMA, 328

Early detection, 69, 76, 229, 271
and rapid response, 229-230
Echinochloa crus-galli, 8, 112—113, 123-126,
149, 163, 220, 239, 289, 291, 293
E. crus-galli var. crus-galli, 123, 125-126
E. crus-galli var. oryzicola, 123, 125
E. crus-galli var. phyllopogon, 149
Echium plantagineum, 31, 107, 117, 125
Ecological agriculture, 45, 353, 354, 383
Ecological law of thermodynamics, 41-42
Ecosystem(s), 8, 23, 26, 29, 76, 96, 178, 181,
250, 254, 349, 355, 360, 375
agricultural. See Agroecosystem(s)
community structure, 46—48, 276
and evolution, 101-103, 107
and human systems, 77, 80, 355-360
management in. See Weed management,
agroecosystems and natural systems
natural, 30, 43, 48, 70, 83—-101, 107, 143,
149-150, 159, 178, 180, 187-188, 213,
216-218, 224, 226, 228230, 238, 243,
250, 256, 272, 349, 374
novel, 53, 99-101, 366—-374, 381-383
reproduction, 107, 115, 363
riparian, 30, 89, 91, 97, 230, 300, 338, 341,
372, 381
and scale, 39-48
and succession, 49-53
Ecotype, 112, 122, 123, 126, 177, 266, 287
EDRR. See Early detection, and rapid response
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Education, 41, 43, 79, 80, 249, 268, 352,
369, 381
Eichhornia crassipes, 8
E. paniculata, 95
Emergence, 135, 162—164, 171-174, 178—180,
200, 222, 227, 228, 233, 283-285,
292-293, 304-305, 323, 326, 330
Emulsifiable concentrate, 322
Emulsifier, 321, 322, 332, 346
Endothall, 325, 328
Environment, 35-36, 59, 62-65, 71, 73-75,
77-178, 81, 84, 8688, 91, 98—101,
103-106, 110115, 117, 119-121, 123,
127, 129-131, 139, 141, 142, 150, 157,
163-170, 176, 177, 178, 180-189, 192,
193, 196, 204, 206, 209, 213, 214, 216,
217, 222, 224,227, 230-231, 233, 238,
241, 243, 250-253, 255, 259-265,
267-268, 270-274, 279, 282, 284285,
291, 298, 307-309, 311, 314-318, 323,
328-330, 332, 335-339, 341-343,
345-347, 351-353, 356, 358-359,
362-365, 368-369, 371, 373-376,
379-383
conditions of, 5, 21, 29, 37, 87, 88, 93-95,
103, 110, 111, 113, 114, 126, 157, 161,
163, 164, 166, 167, 170, 172, 182, 204,
228, 234, 262, 292, 359, 363
gradients, 46, 47, 112—-113, 206, 209, 216
macroenvironment, 36
microenvironment, 36, 41, 47, 51, 91, 92,
119, 121, 142, 241, 292, 329, 371
resources of, 20, 37, 52, 54, 92, 188, 230, 355
Environmental Protection Agency (EPA), 22,
298, 308, 376
Enzyme inactivation, 308
Ephemerals, 137, 152, 163
Epidemics of weeds and invasive plants,
178-182
Epilobium angustifolium, 19, 110, 152
Epinasty, 327
Epiphytes, 251
Eradication, 69, 70, 259, 269, 369
Eriogonum longifolium, 23, 236, 293
Euphorbia esula, 31, 60-61, 131, 139, 239, 297
Evolution, 62-65, 103-127, 156-157, 159,
255, 351-354, 357, 363, 365, 366, 379,
383
convergent, 48
influence of humans on, 43-44, 119-126
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Evolution (Continued)
strategy, 17-20, 65-67, 119-121
of weeds and invasive plants, 8, 33, 43, 44,
63-65, 103128, 130, 291
Evolutionary genetics, 104—111. See also
Genetics
Exotic, 5, 7-9, 10-11, 14-17, 23-26, 28-30,
70-73, 76, 83-84, 89-101, 107-109, 118,
140-141, 159-160, 171-172, 229, 230,
237, 238, 248-250, 254255, 270, 272,
274-2717, 290, 299, 351
Externalities, 74
Extirpation, 140

Fabaceae, 108, 154, 172
Facilitation, 51, 187—-190, 204, 224, 250255,
373
model. See Model(s), facilitation
Facilitative production principle, 189, 250
Factorial design, 207-208
FDCA. See Federal Laws, Food, Drug, and
Cosmetic Act
Fecundity, 113, 132, 137, 139, 140, 145, 248
Federal Laws, 308
Federal Insecticide, Fungicide and
Rodenticide Act, 308
Federal Noxious Weed Act, 291
Federal Seed Act, 291
Food, Drug, and Cosmetic Act, 308
Feedback, 27, 39, 41, 43, 44, 45, 345, 351, 353,
379, 380, 381
Fertilizer, 282, 322, 379-380
Festuca, 19, 28, 153—154, 236
FIFRA. See Federal Laws, Federal Insecticide,
Fungicide and Rodenticide Act
Fire, 28-29, 37, 121, 159, 280-281, 363-364,
367, 380-381. See also Weed control
Fisher—Skellam equation, 87
Fitness, 10, 59, 63, 105-107, 110, 115, 117,
222, 363
Flail, 287
Flaming, 281
Flax, 123, 239
Flooding, 36, 279, 306, 360
Food chain, 42, 308, 311, 314, 315, 358-359
Food, Drug, and Cosmetic Act. See Federal
Laws, Food, Drug, and Cosmetic Act
Forest(s):
managed, 24-25, 200, 355, 368, 369-371,
383

INDEX

plantations, 16, 21, 53, 217, 218, 226, 265,
279, 305, 307, 338, 355, 369
regeneration, 25-26, 121, 266
Forestry, 25, 264, 273, 288, 335, 350-351, 353,
360, 367, 376, 379, 382, 383
Formulation. See Herbicide(s), formulation
Founder effects, 107, 111, 117, 118. See also
Breeding systems and Genetics
Fragmentation, 50, 86, 90, 93, 119, 133,
140, 360
Fruit fly, 144

Galium, 19, 214
G. saxatile, 214
G. sylvestre, 214
Gause’s competitive exclusion principle. See
Competitive exclusion principle
Gene flow. See Genetics, gene flow
General purpose genotype, 10, 59, 126
General Systems Theory, 38
Genet(s), 14, 184
Genetics, 62-63, 67-68, 104—118, 122-123,
126-127, 130, 133-134, 137, 144, 166,
207, 292, 302, 329, 346, 360, 363-365,
373, 377-378, 382. See also Evolutionary
genetics
drift, 104, 118, 126
epigenetics, 110—-111
gene flow, 94, 104, 105, 109, 114-116, 118,
122, 127, 140, 142
variation, 62, 104, 105, 107, 109, 111,
113-115, 117, 118, 127, 363, 364
epigenetic, 111, 114
epistatic, 109-110, 114
heritable, 62, 63, 103, 104-111, 363
of weeds and invasive plants, 62—67,
104-111
Genotype, 5, 59, 62-63, 94, 104-107,
109-119, 177, 306, 363-364
Geotropism, 346
Germination, 13, 37, 68, 88, 94-95, 110—113,
129, 131, 150, 159-160, 162, 165-180,
184, 189, 228, 242, 244-246, 250,
281-286, 290, 293, 294
light requirement for, 110, 168, 172-176,
282-284, 293
Gleditsia triacanthos, 146
Glomus spp., 254
Glufosinate, 325, 329, 377
Glyphosate, 325, 328, 329, 377
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Gramineae. See Poaceae
Granules, 322, 346
Grass(es), 12—13, 26-28, 97-98, 120,
151-153, 159-162, 238, 252, 256, 330,
363
Grassland, 28-30, 72-73, 84-86, 91, 94,
96, 97-98, 111, 120, 144, 157, 162, 216,
230, 256, 280, 290, 360, 363364,
372, 380
Grazing, 20, 23, 28-29, 65, 96-98, 100,
119-120, 133, 188, 248-249, 294, 301,
363, 371-373, 380
Great Basin, 26-29, 84, 249
Growth:
analysis, 234-237
population, 59-60
of weeds and invasive plants, 234—237, 304
modular, 133-134
Guild, 39, 56, 379

Habitat, 14-15, 20, 30-33, 36-37, 46, 52,
59, 71, 83, 84, 86-98, 103—-104, 112-113,
120-121, 122, 140, 150, 159-160,
169, 172, 176-177, 216, 232-234,
248, 250, 259, 267-268, 269, 272,
273, 275, 359, 360, 362, 364, 365, 372,
379, 381
invasibility. See Invasibility
management, 248. See also Weed
management
Half-life, 163, 165, 315, 316, 342, 343
Hand pulling, 279. See also Weed control
Hard seed. See Hardseededness
Hardseededness, 159, 162, 170, 176
Harvesting, 21-22, 24-25, 148, 178, 182, 266,
287, 294-295, 360, 370, 371
Haustorium, 246-247
Hazard, 74, 165, 178, 300, 308—-309, 311, 314,
316-317, 322
Herbicide(s), 303-307, 307-347
absorption, 331, 340, 346
active ingredient, 315, 316, 318, 321-323,
334, 346
additives, 322, 338, 346
adsorption, 315, 331, 335-342, 344, 346
application, 322
aerial, 334, 335, 338
method of, 333-335
aquatic, 325, 326
biological magnification, 311, 314-316, 346
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classification, 304—-305, 322-327
contact, 324, 325, 328, 330
decomposition, 302, 335, 336, 337, 338,
342-346
degradation, 308, 327, 332, 335, 340, 342,
343, 344, 346, 368
desorption, 339, 341
development, 308
displacement of, 336, 338, 341, 346
dose. See Herbicide(s), rate
effects on plants, 322, 332
fate of, 335-346
foliage-applied, 324, 330
formulations, 319, 321, 322, 323, 332, 338
inactivation, 331, 332
injury due to, 326, 328, 329, 330, 332, 335,
337, 338, 340, 345
labels, 309, 338, 340
laws governing, 308, 309, 345
leaching, 320, 333, 334, 340, 341, 342, 346
list of, 323, 325, 326
mechanism of action, 324, 327
metabolism, 314, 326, 331
mode of action, 302, 325, 327
persistence, 315, 340
problems with, 303
properties of, 311, 318-322, 345, 346
rate, 322
residues, 337, 342
resistance, 109, 111-114, 267, 306, 328, 365
in crops, 329-330, 377-378
restrictions on, 309-311
tolerance, 308, 323, 327, 328, 332, 342,
372
safety, 311
selectivity, 305, 308, 322-324, 327,
328-335, 337, 341
in soil, 323, 338, 340, 342
soil-applied, 323-325, 333, 338
structure, 318-319, 342, 346
symptoms, 327-328, 331
timing and use of, 304
toxicity, 309-314
acute, 311-312
chronic, 312-314
transformations of, 314, 332
transport of, 303, 321, 332
uptake of, 320, 340, 341
volatility, 318, 319, 320, 321, 334, 338, 346
voluntary selection criteria, 315-317
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Herbicide(s) (Continued)
water solubility of, 318-319, 321, 322,
341-342

Herbivory, 19, 40, 44, 111, 133, 185, 188, 222,
237-238, 243-244, 248-249, 278, 369,
373

Heterosis, 106, 107, 109, 363

Hierarchy theory, 38

Hilaria jamesii, 254

Hoeing, 227, 279, 306

HRC. See Herbicide(s), resistance, in crops

Human institutions, 80, 375

Humus, 340

Hybridization, 59, 63, 105-109, 115, 122, 364

Hypericum perforatum, 23, 113, 147, 299

Impatiens, 160, 246, 247
Imperata cylindrica, 8, 240
Inbreeding, 94, 109, 115, 116, 117, 363
Income, 54, 377
Infestations, 31, 178, 179, 182, 274, 275, 370
Inheritance, 105, 110, 111, 115, 329, 346
epigenetic, 105, 110, 111, 115
Inhibition model. See Model(s), inhibition
Insects, 8, 20, 22, 44, 246, 249-250, 267, 268,
295, 352, 353, 359-360
Integrated Pest Management, 44, 45, 224, 249,
268, 245, 351-366. See also Weed
management
approaches for, 353-366
levels of, 354-355
modern, 351-352
Integrated Weed Management, 354—366. See
also Integrated Pest Management
and community dynamics, 358—-360
future directions, 357-366
and population dynamics, 357-358
principles, 355-357
and succession, 360-363
Interactions, 10, 35-37, 39-40, 42, 44, 47, 50,
80-81, 90, 99, 109, 113, 122, 130, 133,
140, 157, 177, 180, 183-256, 262, 295,
338, 357-358, 379. See also Interference
negative, 188, 214, 237, 244, 256, 295
positive, 185, 187, 189, 201, 237, 253, 256
Intercropping, 186, 190, 218, 223, 251, 253,
256, 294, 355
and weed suppression, 223-224
Interference, 6, 184—-256, 301-302, 356, 372,
373. See also Interactions
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critical period, 45-46
effect and response, 185, 186, 187
methods to study. See Competition, methods
to study
negative, 185, 187, 237-250, 301
positive, 250-257
Introduction, 3—-4, 9, 10, 16—17, 30, 53, 56-60,
77, 83-84, 88, 90, 93-94, 97-98,
140-141, 224, 269-270, 351. See also
Invasion, introduction phase
and genetics, 105-117
and thresholds, 224, 229, 364, 367
Introgression, 59, 106, 107, 109, 114
Invasion:
colonization phase, 17, 59, 93-94
detection, 70, 76, 271
documenting, 271-275
impacts, 49, 70, 352
introduction phase, 17, 56-57, 58, 93
lag phase, 59
local, 87-89
management. See Weed management in
natural ecosystems
naturalization phase, 17, 60, 62, 95, 357
predicting, 71
process, 17, 36, 44, 56—62, 76, 83—84, 85,
88, 93, 94, 95, 357
in production systems, 20—29, 53, 96
resistance, 91-92
risk assessment for, 69-70, 272-277, 305
role of disturbance, 58
screening for, 272-273
Invasive plants:
definitions, 3—4, 9-10, 16—17
evolution of. See Evolution of weeds and
invasive plants
expansion rates, 139, 145-146
impacts, 9, 229, 277, 351
in production systems, 20—29
traits, 9-10, 36
in wildlands, 30-33
Invasibility, 37, 83-102, 129, 270, 273, 278,
380, 381
community, 84, 87, 101, 278
and community structure, 90-93
and disturbance, 95-99
and diversity, 91-93
and evolutionary history, 89-90
factors in, 89-99
habitat, 86
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and invasiveness, 99-101
and propagule pressure, 93—95
risk assessment for, 273-275
role of plant size, 92—-93
Invasiveness, 10, 71, 84, 99-101, 106—-107,
129, 236, 237, 238, 270
IPM. See Integrated Pest Management
Ipomoea hederacea, 115
Irrigation, 147, 290, 292, 332, 340, 341,
342, 379
to incorporate herbicides, 340, 341, 342
IWM. See Integrated Weed Management

Juglans nigra, 241-242
Juglone, 241-242

Keystone species, 40, 367
K selection. See Selection, r and K

Labor, 21, 75, 80, 149, 160, 199, 308, 369, 379

Lactoridaceae, 171

LALI See Leaf Area Index

Lamium amplexicaule, 122

Land equivalent ratio, 221

Landscape, 8, 24, 46—47, 69, 83, 91, 99, 248,
271, 277, 289, 357, 359, 361, 362, 382

Land use, 21, 26-28, 30, 36—-37, 70, 89, 90,
93, 96-99, 101, 140, 165, 166, 260, 335,
350-353, 362, 373

cycles of for production, 350-353

Lantana camara, 31-32

LAR. See Leaf Area Ratio

Latin binomial, 12

Law of constant final yield, 192, 255

Lay-by, 305

Leaching. See Herbicide(s), leaching

Leaf Area Index, 41, 120, 233

Leaf Area Ratio, 10, 234, 235

Leptochloa, 240, 289

LER. See Land Equivalent Ratio

Leslie model. See Model(s), Leslie

Life cycles, 8, 123, 149, 227, 352, 356, 362

Life history, 1314, 35, 48, 49, 53, 60, 63,
65-67, 69, 92, 105, 113, 115, 119, 163,
236, 373

Life tables, 131, 139, 180, 182

Light, 15-16, 47, 90, 98, 110, 113-114, 157,
160, 168, 172—-176, 187188, 196, 231,
233, 236, 237, 282283, 284, 285, 289,
293, 343
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competition for, 231
quality, 113, 172
requirement for germination, 168, 172, 176,
282, 284
Linaria spp., 98
Lithocarpus densiflora, 121
Litter, 19, 241, 242, 362, 373
Living mulch. See Crop(s), cover
Logging, 25-26, 46, 53, 76, 96, 121, 171, 280,
371, 380-381
Logistic equation, 54, 55, 64
Lolium, 19, 153, 160, 267
L. multiflorum, 104, 111, 120, 154, 209,
240, 293
L. rigidum, 267
Loranthaceae, 244
Loranthus, 244
Lotka—Volterra equation, 542
Lotus corniculatus, 19
Lythrum salicaria, 31, 297

Macroenvironment. See Environment,
macroenvironment
Magnoliaceae, 171, 242
Matricaria matricarioides, 19, 155, 236
Matrix model. See Model(s), matrix
Mechanism of action. See Herbicide(s),
mechanism of action
Meristems, 133, 281, 327, 330
Mesocotyl, 172
Metabolites, 232, 254
Metapopulation(s), 57, 129, 139-140
dynamics, 141-142
risk of extinction, 140—141
Microenvironment. See Environment,
microenvironment
Millet, 12, 221, 222, 293
Mimics. See Crop(s), mimics
Mineral nutrition, 67, 244
Minimum tillage. See Tillage, minimum
Mistletoe, 244, 245, 346
Mitosis, 111, 327
Model(s):
age specific, 137
APSIM, 70
demographic, 179-181, 346
difference equations, 134, 138
facilitation, 51
HERB, 70
inhibition, 52
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Model(s): (Continued)
INTERCOM, 70
invasion, 71, 75-76
Leslie, 138, 139
matrix, 138, 139
population dynamics, 60, 134—139,
179-181
SELOMA, 70
of succession, 49-53
tolerance, 51
threshold, 70-71
weed management, 180—181
Mode of action. See Herbicide(s), mode of
action
Monocots, 11, 12, 13, 172
Morrenia odorata, 243, 301
Mortality, 17, 64, 85, 88, 130, 132140, 142,
164, 174, 180, 191, 193, 195-198, 238,
241, 246, 248, 282, 290, 351, 369-370
risk of death, 176—178
Mower, 287, 288
Mowing, 29, 65, 127, 279, 286-288, 355
MSMA, 325, 326, 328
Mulches, 248, 279, 289-290, 294, 301,
306, 371
Mutualism, 10, 185, 237, 251, 252, 253,
255, 256
Mycoherbicide(s), 301, 306
Mycorrhizae, 90, 252, 253, 254

Naptalam, 325, 328

NAR. See Net Assimilation Rate

Nassella trichotoma, 73, 74

Natality, 130, 181

Natural enemies, 10, 114, 187, 188, 268,
274, 295, 298, 300, 306, 351, 358,
372,373

Naturalization, 17, 60, 62, 95, 357. See also
Invasion, naturalization phase

Naturalized species, 4-5, 6, 7, 14—-16

Necrosis, 327, 328, 346

Neighbors, 184185, 190, 192, 194, 200, 206,
209, 211-213, 217, 230, 233, 237, 238

Neighborhood experiments. See Competition,
methods to study

Nelder designs. See Competition, methods to
study

Nematodes, 22, 268, 269, 294, 358, 359, 360

Neotyphodium spp., 111

Net Assimilation Rate, 234, 235
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Niche, 36, 49, 54-56, 62, 71, 86, 89, 91-93,
187, 214, 270, 355, 363, 365

Night tillage. See Tillage, night

Nitrile, 327

Nitrogen fixation, 10, 48, 254, 257

Nitrophiles, 176

Nostoc, 254

No-tillage. See Tillage, no-tillage

Novel ecosystems. See Ecosystem(s), novel

Noxious weeds, 16, 73, 83, 291

Nurse plants, 252

Nutrient(s), 36, 37, 42, 53, 65, 98, 119,
186188, 196, 216, 233, 238, 251-253,
255, 344, 365, 379-380

Old-fields, 96, 98, 144, 380
Opuntia stricta, 36, 297
Orobanchaceae, 244
Orobanche spp., 244-246
O. ramosa, 301
Outbreeding depression, 106, 107
Outcrossing, 103, 106, 109, 114, 115, 117, 363.
See also Breeding systems

Panicum miliaceum, 221-222

Papaver, 156, 157

Pappus, 146

Paraquat, 324, 325, 328

Parasitic weeds. See Weed(s), parasitic

Parasitism, 127, 185, 188, 237, 243, 244,
246, 256

Parthenocissus spp., 159

Pathogens, 22, 44, 94, 114, 171, 250, 281, 294,
295, 299, 301, 345, 351, 359

Pellets, 322, 346

Perennials, 14, 19, 53, 65, 104, 106, 109,
116, 117, 120, 159, 163, 166, 168, 282,
289, 362

Peromyscus, 163

Persistence. See Herbicide(s), persistence

Persistent seed, 10, 36, 67, 95, 159, 160,
162, 165

Pest management. See Integrated Pest
Management

pH, 18, 37, 238, 241, 315, 329, 340, 341, 344

Phenology, 41, 48, 66, 105, 126, 149,
363, 365

Phenotypic variation, 63, 105, 114, 363

Phenoxys, 267, 326, 328

Phloem, 246, 324
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Phoradendron, 244
Photosensitization, 23
Photosynthesis, 15-16, 67, 112, 188, 236, 282,
289, 324, 326, 327
C, pathway, 16, 236
Calvin—Benson cycle, 15
Phototropism, 328
Physiognomy, 40, 41, 48, 86
Phytochrome, 174—176, 282
and daylength, 16
Phytophthora palmivora, 243
Phytotoxins, 24, 188, 243
from microorganisms, 243
Picloram, 60, 61, 325, 327
Pinaceae, 115
Pinus spp., 237
P. ponderosa, 40, 215, 216, 226
Pioneer, 24, 49, 53, 150, 152, 156, 157, 165,
172, 352
Plant development, 132, 328
Plantago, 236, 240
P. lanceolata, 14, 19, 155, 196—-198,
236, 256
P. major, 196—-198
Plasticity, 103, 105, 113-114, 120, 150, 165,
193, 196, 197, 287
Plow, 22, 95, 97, 98, 241, 265
Poa, 19, 28, 156, 194, 236, 240
P. annua, 19, 156, 194, 236
Poaceae, 12, 28, 106, 108, 147, 168, 172, 194
Poisonous weeds, 16, 24
Polycropping, 253, 256
Polygonum spp., 159
P. pensylvanicum, 120, 240
Polymorphism, 107, 111, 113, 157, 168, 169,
172, 176
Polyploidy, 63, 105, 109, 116
Population(s)
exponential growth, 44, 59-60, 130,
178, 345
growth, 54, 55, 56, 57, 59, 60, 62, 64, 87,
130, 132, 139, 140, 141, 145, 222, 270,
300, 345
satellite, 60—62, 85, 86, 93, 101, 140, 271
source, 60-62, 71, 127, 140
Population dynamics
birth, 57, 68, 130—134, 137, 139, 141
death, 57, 68, 95, 129-134, 138-141
emigration, 57, 68, 130, 131, 133-134, 139,
142, 181
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immigration, 57, 68, 104, 130, 131, 133-134,
139, 140-142
models of. See Model(s), population dynamics
Populus, 24, 121
Portulaca oleracea, 8, 219, 240
Postemergence, 180, 304, 305, 323
Potentilla recta, 14, 98, 144, 275, 277-278
3/2 Power law, 195, 196. See also
Self-thinning
Precautionary principle, 79-80, 330, 378
Predation, 54, 94, 114, 150, 157, 178, 185-188,
237, 243-248, 284285, 359
of seed, 162—163, 165, 182, 246248
Preemergence, 227, 304, 323, 330
Pre-harvest, 305
Preplant, 227, 304, 323
Prescribed fire, 278, 280, 281
Press perturbation, 53
Prevention, 69, 70, 75-76, 184, 230, 259, 260,
269, 272, 281, 291, 352, 355
Primary consumers, 42
Primary succession, 49, 51
Primary tillage. See Tillage, primary
Primulaceae, 115
Producers, 8, 42, 267, 317, 352, 358, 377
Propagule pressure, 93—95. See also Invasibility,
and propagule pressure
Proportion of species or population, 131, 132,
139, 189, 199-210, 218, 221, 223-224,
231, 265
Protocooperation, 185, 237, 251, 252, 253, 256
Proximity factors, 202, 207
Pruning, 184
Prunus serotina, 243
Pseudotsuga douglasii, 25, 162—163, 211, 221,
223, 380, 381
Pteridium aquilinum, 23
“The public”, 79, 376
Purshia tridentata, 254

Quarantines, 260, 290, 291, 306, 381

Race, 122, 123, 125, 273

Ramet(s), 14, 68, 117, 134, 135, 137, 171, 177,
178, 184

Rangeland(s), 26—29, 35, 53, 56, 65, 120, 200,
238, 248, 287, 294, 300, 372

Ranunculaceae, 171

Ranunculus bulbosus, 156

R. repens, 19, 136, 137, 155, 156, 236
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Raphanus sp., 122
Reciprocal yield law, 192, 196, 199, 207, 262
Recruitment, 60, 68, 85, 88, 94, 137, 162,
165-166, 171-180, 293, 365. See also
Germination
Red:far red ratio, 114
Reduced tillage. See Tillage, reduced
Reforestation, 25, 121, 243, 264
Relative Growth Rate, 10, 67, 231, 234, 235,
236, 256
of weeds, 234
Relative yield, 204, 218, 219, 220
Relative yield total, 219
Replacement series, 202, 203, 204, 205, 207,
209, 219, 220, 237, 255. See also
Competition, methods to study
Reproduction, 13, 17, 44, 53, 62-65, 68, 94,
103-104, 120, 123, 134138, 178-179,
196-198, 290, 298, 314, 361, 363
asexual. See Reproduction, vegetative
sexual, 114, 115, 117, 118, 134, 135
vegetative, 5, 53, 68, 104, 117-118, 134,
137, 363
occurrence of, 68, 117, 134, 137
risk of death, 177178
Resistance, 21, 49-50, 91-92, 105, 109, 111,
113, 114, 126, 267, 306, 328, 365, 375
herbicide. See Herbicide(s), resistance
Resources, 37-38, 51-52, 54, 56, 58, 62-67,
75-176, 86, 91-92, 119-121, 140-141,
176, 184190, 213, 219, 228, 230, 231,
233, 253, 262, 355-356, 361-362, 379
allocation of, 17, 63-65, 114, 119
limitation of, 130, 234
Resource-based theory, 231
Resource ratio hypothesis, 373
Respiration, 41, 188
Restoration, 70, 72, 75, 140, 178, 184, 197,
229-230, 252, 264, 266, 278, 290, 293,
307, 351, 368, 371, 372, 374
R:FR ratio. See Red:far red ratio
RGR. See Relative Growth Rate
Rhizobium, 254
Rhizomes, 14, 23, 117, 131, 178, 241, 282, 285
Rhododendron catawbiense, 106
R. ponticum, 106
R. radicans, 24
Rice, 12, 110, 113, 123, 124, 125, 126, 148,
149, 243, 254, 255, 289, 291
Ridge tillage. See Tillage, ridge
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Ring cleavage, 34
Riparian ecosystems. See Ecosystem(s), riparian
Risk, 24, 62, 77, 78, 81, 97, 112, 118, 140, 162,
181, 191, 229, 230, 255, 265, 269, 275,
276, 277, 309, 353, 357, 358, 372, 374,
375, 376, 378, 381
assessment, 69-76, 271, 272, 273, 274,
278, 372
of death, 176—179. See also Mortality
economic, 74, 75
endogenous, 75-76
environmental, 95, 311, 376
from weeds and invasive plants, 69-70
Risk-benefit analysis, 78, 81, 375
Rolling cultivator, 265, 266, 282
Rolling Pampas, 97, 98, 980
Root(s), 14-15, 117, 133, 177, 231, 233, 234,
241-242, 246, 252-256, 285, 323,
327, 333
hairs, 253
moisture extraction by, 172
r selection. See Selection, r and K
Rubiaceae, 108, 115
Rubus, 15, 121
Ruderals, 17-20, 65, 119, 120, 121, 163, 361,
362
Rule of tens, 58
Rumex acetosella, 19
R. crispus, 143, 147, 155, 240
RY. See Relative yield
RYT. See Relative yield total

Saccharum spontaneum, 240
Safe sites, 88—89, 93, 101, 141, 176-177, 182
Sagittaria, 147
Salsola iberica, 146, 147, 240
Scale, 9, 30, 38-45, 91-92, 140, 222, 231,
247-248, 357, 381, 382
in ecological systems, 39—-42
in human production systems, 43—-45
Scrophulariaceae, 108, 244
Secale cereale, 122
Secondary consumers, 42
Secondary succession, 24, 46, 49, 52, 53, 95,
97, 228, 284
Secondary tillage. See Tillage, secondary
Sedges, 12, 13
Seed(s), 10, 19, 66-67, 152, 158, 165,
167-168, 170, 179, 197
cleaning of, 21, 149
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decay of, 161, 242
dispersal, 5, 17, 85, 94-95, 142—149. See
also Dispersal
dormancy, 88, 95, 110111, 159, 166—174,
365. See also Dormancy
fate in soil, 162—164
germination, 37, 88, 94, 113, 129, 171-172,
176, 242, 282, 294, 302, 330
laws, 149, 290, 291
light requirement. See Germination, light
requirement for
longevity, 152—-157
predation of, 162—163, 165, 246248
senescence, 163—164, 182
viability, 162
Seed bank, 10, 36, 67, 88, 95, 104, 134-137,
145, 149-168, 171, 177, 179-181, 197,
222, 242, 246-247, 260, 281-282, 355,
359, 381
in agricultural soils, 157, 159-162
density and composition of, 157
entry into, 150
fate of seed, 162—164
longevity, 152
in natural ecosystem soils, 159
predation. See Predation
and propagule pressure, 95
recruitment from, 162
and weed occurrence, 165—-166
Seed bed preparation, 281
Seedling recruitment, 85, 88, 165, 171,
179, 293
Selection, 6, 12, 52, 62—-65, 90, 103-105, 107,
112-113, 115, 117-119, 122123,
126-127, 172, 259, 267, 269, 285, 287,
292, 302-303, 352, 355-356, 363,
365-367, 372
C, R, and S, 17-20, 49, 65-67
rand K, 49, 64-65
Selective herbicide(s). See Herbicide(s),
selective
Selectivity. See Herbicide(s), selectivity
Self-pollination, 114, 115, 364. See also
Autogamy and Breeding systems
versus outcrossing, 115-116
Self-thinning, 195, 197
Senecio jacobaea, 19, 26, 159, 249, 297, 299
S. sylvaticus, 196—197
S. viscosus, 197
S. vulgaris, 19, 156, 194, 236
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Seral stage, 49, 50, 53, 121, 214, 371
Sesquiterpene lactones, 242
Setaria spp., 106, 291, 365-366
S. faberi, 159, 240
S. viridis, 106, 219, 240
Sexual reproduction. See Reproduction,
sexual
Shredding, 279, 286
Shrub(s), 14, 18, 20, 24-26, 28-29, 32, 53, 59,
65,97, 104, 121, 152, 159, 177, 189, 211,
215-216, 236, 251, 254, 280, 288, 289,
372, 380
Sickle, 287, 288
Silene alba, 115
S. angelica, 197
S. gallica, 197
Sisymbrium altissimum, 147
Size classes, 138, 194, 196
Smother crops. See Crop(s), smother
Social principles, 77—-81, 350
conflict and resolution, 79
precautionary principle, 79—-80
Soil:
biological phase, 339
characteristics of, 339
colloids, 336, 339, 340, 341, 344, 346
enrichment, 59
fertility, 243, 253, 292, 353, 361, 379
microorganisms, 36, 238, 255, 308, 344
effect of herbicides on, 344
type, 36, 214, 339
water, 326, 341
Soil-block washing technique, 231
Solanaceae, 267, 329
Solanum spp., 12, 13, 16, 22, 23, 220, 240, 267,
283, 289, 329
S. elaeagnifolium, 289
S. nigrum, 283
S. nodiflorum, 220
Solarization, 279, 289-290, 355
Solidago, 112, 152, 240
S. altissima, 112
S. gigantea, 112
Somatic polymorphism, 168, 169
Sorghum halepense, 8, 23, 62, 94, 120, 165,
178, 240, 289, 360
Space, 37-38, 40, 41, 44, 46, 51, 52, 60, 91,
114, 142, 182, 188, 189-191, 205-206,
294, 303, 360
capture, 191, 194, 355
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Spacing, 47, 184, 195, 206, 211, 292, 293,
354, 355
Spartina anglica, 109
Spatial arrangement, 41, 189, 200-203, 209,
210, 253, 255
Species composition, 41, 48, 49, 50, 126,
156-157, 188, 214, 217, 222, 228, 238,
371, 372
shifts in, 126, 183, 204, 356, 361
effects of weed control on, 21, 265, 266,
267, 306
Species diversity, 41, 48—49, 56, 91, 199, 229,
268, 365, 361, 378. See also Biodiversity
Spergula arvensis, 156, 194
Stellaria media, 19, 156, 194, 236, 240, 283
Stipa spp., 28, 108, 254
S. hymenoides, 254
Stolons, 14, 117, 131, 137, 282
Stress, 17, 20, 49-50, 65-68, 84, 90, 96, 112,
191-193, 195, 230-231, 292, 314, 356,
361, 369, 370, 372-73, 381, 383
and disturbance, 98—-99
Stress-tolerant competitors, 17-20, 49, 65,
119, 121
Striga asiatica, 242, 244-246, 291
Substitutive experiments. See Competition,
methods to study
Succession, 49-56
effects of fragmentation, 360—361
mechanisms of, 50-52
models of. See Models, succession
primary, 49, 51
in production systems, 52—54
secondary, 24, 46, 49, 52, 53, 95, 97, 228,
384
stages of, 19, 20, 52, 65, 214, 229, 233
Survival, 57, 62-65, 85, 88, 93, 95, 109-110,
131-133, 142, 146, 157, 163, 164, 166,
169, 172, 176-179, 193, 195, 197, 201,
210, 215-216, 226-227, 232, 245, 268,
323, 356, 370
Symbiosis, 10, 204, 219, 253
Systematic experiments. See Competition,
methods to study

2,4,5-T, 79, 375-376, 383
Taeniatherum asperum, 147
T. caput-medusae, 98
Taraxacum officinale, 14, 109, 122, 143, 146,
236
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Temperature, 15, 20, 3637, 65, 86, 98, 104,
110, 112, 126, 157, 167, 172, 174, 216,
251, 282, 289-290, 315, 332, 334,
337-338, 342, 344
Terbacil, 320, 325
Terminology, 1011, 17, 49, 93, 166, 187, 231
Themeda triandra, 159
Thiocarbamate, 327, 328, 338, 340
Thresholds, 45, 217, 224-230, 256, 261,
296, 345
action, 224, 225, 229, 256, 345
of competition, 224-230. See also
Competition, thresholds
critical period, 227-228, 354
damage, 224-226
density /biomass, 225
ecological, 228-230
economic, 45, 217, 225, 229-230, 261, 296
models using. See Model(s), thresholds
in natural ecosystems, 228—-230
period, 224, 225, 227
Tillage, 21, 281-286, 293, 303, 382
alternatives to, 285
conservation, 285
effects on seed, 66—67
equipment used for, 284
night, 282
no-tillage, 21, 284, 285, 293, 303, 382
perennial weed suppression from, 281, 284
primary, 284, 285
problems with, 284—-285
reduced, 21, 285
ridge, 285-286
secondary, 284285
seedling suppression from, 282
Tolerance model. See Model(s), tolerance
Toxicity. See Herbicide(s), toxicity
Tragopogon pratensis, 143, 146
Transient seed, 159, 161
Transition matrices, 138
Translocation, 324, 331
Transport, 94—-95. See also Dispersal
Transportation, 23-24, 94, 290, 353
of herbicides. See Herbicides, transport of
Trap crops, 246
Triazines, 320, 376
Triclopyr, 325, 327
Trifluralin, 326, 332
Trifolium repens, 19, 154, 170, 236, 294
Trophic levels, 8, 42, 358—360
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Tubers, 14, 117
Tussilago farfara, 19, 120

ULR. See Unit Leaf Rate
Unit Leaf Rate, 234, 235
Uracil, 328

Urea, 328

Value systems, 77, 78, 81, 374, 375, 377, 379,
381, 383
Vascular plants, 36, 58, 83, 97, 131, 133, 134,
251
Vegetative reproduction. See Reproduction,
vegetative
Ventenata dubia, 98
Veratrum californicum, 23
Verbascum, 152, 156
V. densiflorum, 156
V. thapsus, 156
Veronica, 19, 283
Very-low fluence, 175
Viscum, 244
VLF. See Very-low fluence
Volatility. See Herbicide(s), volatility

Water:
as herbicide carrier, 322
quality of, 73, 75, 78, 308, 376, 377, 383
as a resource, 216
seed dispersal in. See Dispersal, in water
in soil, 326, 341, 342
Water dispersible liquids, 322
Water soluble liquid, 322
Water soluble powder, 322
Waxes, 327, 328
Weed(s):
abundance of, 6, 70, 242, 265, 356
anthropomorphic perspective, 1-5, 10—11
aquatic, 14, 15, 23, 289, 301
and biodiversity, 8—9
biology of, 260, 352
breeding systems, 114, 115, 117
classification of, 11-20
definitions of, 6-8
distribution, 178181, 361-362
as ecological good, 8—9
epidemic nature of, 178—179
evolution of. See Evolution of weeds and
invasive plants
in forests, 24—-26
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ideal characteristics of, 5
interactions with other organisms, 183, 225, 250
invasive. See Invasive plants
laws about, 31, 260, 290, 291, 306
noxious, 16, 73, 83, 291
parasitic, 243-246, 256
poisonous, 16
as product of humans, 53, 358
in production systems, 20—29, 368
in rangelands, 26—29
in regional and global context, 30—32
relative growth rate of, 10, 67, 231, 234,
235, 236, 256
weed shifts. See Species composition, shifts in
as specialists, 5, 6, 10, 19
as strategists, 119
in wildlands, 30
Weed control:
biological, 44, 76, 90, 244, 295-302, 306,
352, 354, 358-360, 372
methods for implementing, 299-300
procedures for developing, 296298
chemical, 26, 113, 292, 302-305, 329, 354.
See also Herbicide(s)
crop response to, 261-262
cultural, 44, 80, 260, 266, 279, 290-295,
306, 342
districts, 291
economics of, 260-265
effects on density, 265
effects on other organisms, 267—-269
effects on species composition, 265-267
physical methods of, 279-290, 306
profitability, 35, 70, 261, 262, 264
reasons for, 21-24
tools for, 21, 279-306
value of, 73, 225, 262-265
weed response to, 261
Weed management, 69—-77, 259-305.
See also Integrated Pest Management
in agriculture, 369
in agroecosystems, 260-269, 276-277, 305
ecological, 353-357, 369-372, 382
in forests, 369372
future challenges, 381-382
and evolutionary patterns, 363—366
in natural ecosystems, 269—-279
approaches, 76—77, 269-270
framework for, 71, 277-279, 357,
372-374
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Weed management (Continued)
novel, 368374
prioritizing, 71-73, 269
risk assessment and, 69-71, 272,
275-277
risk of action and inaction, 275-277
integrated (IWM). See Integrated Weed
Management
market-driven considerations, 73-77
methods and tools for, 70, 353-366
models. See Model(s), weed management
in modern society, 80—81
in rangeland, 372-374
as selective force, 364—-366
principles, 69-77, 355-357
risk assessment and, 69-70, 275-277
risk of action and inaction, 275-277
socioeconomic influences, 381
systems approaches, 349-383
value systems, 374—382
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Weed Science Society of America, 6, 38, 57,
206, 208, 210, 322, 343, 364, 373

Weeding, 23, 43, 113, 184, 225, 227, 303

Wettable powder, 322

Wetting agent, 322

Wild plants, 3, 88, 122, 337

Wilderness. See Ecosystem(s), natural

Wildlands. See Ecosystem(s), natural

Wind dispersal. See Dispersal, wind

Winteraceae, 171

Woody plants, 14, 98, 362

WSSA. See Weed Science Society of America

WUE. See Water Use Efficiency

Xanthium, 16, 117, 143, 169, 240, 297
X. pensylvanicum, 240
X. strumarium, 117, 297

Xylem, 246



