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origin, 130, 131
Peziza, 132

INDEX 447

Ascus, Physcia, 166
Plowrightia, 138
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Coprinus, 149
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Basidium, development, 160
Exobasidiales, 147
Gasteromycetales, 151
Hymenomycetales, 147
Puccinia, 144
Tremellales, 146
l/stalago, 141

Batrachospernium, 89, 90

Beggiatoa, 101, 103

Bennettitales, 315
sporophyte, 315
strobilus, 316
summary, 318

Black knot, 136, 137

Botrychium, 262, 263
antheridium, 268, 269
archegonium, 268, 269
embryo, 269
gametophyte, 268
petiole, 266
rhizome, 266
root, 264
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Bread mold, 117

Bryales, 198
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sporophyte, 201
summary, 204
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sporophyte, 206
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Calamitales, cones, 268

Calamites, 267

Calamophyton, 248

Calyptra, 161, 168, 171, 172, 200, 292

Calyptrogen, 361, 366

Calyx, 373

Campanulales, 106

Capillitium, 105, 106, 152

Capsella, development of cmbryo, 394,
396

floral development, 377

Capsule, 161, 169, 170, 172, 177, 182, 186,
194, 203, 204

Carboniferous swamp forest, 239, 267,
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Carpel, 309, 381
Curpogonium, 87
Batrachospermum, 90
Nemalion, 88
Polysiphonta, 92
Porphyra, 86
Carpospore, 87
Batrachospermum, 90
Nemalwon, 88
Polysiphonia, 91
Porphyra, 86
Caulerpa, 60, 61
Cell division, Anabaena, 10
Ocdogonium, 43, 44
Surirella, 24
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Chaectophora, 39
Chalaza, 383
Chamaesiphon, 12
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Charophycene, 63
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summary, 66, 94
vegetative body, 63
Chlamydomonas, 26, 27
Chlamydospore, 141
Chlorella, 32
Chlorochromonas, 19
Chlorococeales, 32
summary, 38
Chlorococcum, 32, 33
Chlorophyceane, 25
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summary, 61, 94
Chromulina, 16, 17
Chroococeus, 9
Chrysamoeba, 16, 17
Chrysophyceae, 16, 17
summary, 93
Chytridiales, 108
summary, 111
Chytridium, 108, 109
Cilium, 14
Cladophora, 54, bb
Cladothrix, 101
Classification, IEmbryophyta, 2—4
plants, 1 i
Thallophyta, 2, 3
Clavaria, 147
Clavariaceae, 147
Claviceps, 135, 136
Cleistothecium, Aspergillus, 126
Microsphaera, 128
Closterium, 48, 49
Clostridium,. 102
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Cocconeis, 26
Codium, 69
Codonotheca, 313
Coelosphacrium, 9
Cocnocyte, 20, 34, 36, 54, 57
Coenopteridales, 260
Colacium, 15
Coleochaete, 12, 43, 44
Coleus, stewn tip, 368
Columella, Anthoceros, 189
Funaria, 203
Rhizopus, 117, 118, 119
Sphagnum, 196
Conceptacle, 82
Conducting tissues, 369
Cone (see Strobilus)
Conidiophore, 125
Aspergillus, 126, 126
Claviceps, 135
Erysiphe, 127
Neetria, 135
Penieillium, 126, 126
Plowrightia, 136
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Aspergqillus, 126
Claviceps, 135
Erysiphe, 127
Nectria, 135
Neurospora, 139
Peneerlliom, 126
Plowrightia, 136
Sclerotinia, 132
Taphrina, 124
Venturua, 138
Xuylaria, 139
Coniferales, 340
embryo, 349
fammlies, 340
female gametophyte, 346
male gametophyte, 318
ovulate strobilus, 345
sporophyte, 312
staminate strobilus, 345
summary, 353
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Closterium, 49
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Mougeotia, 50
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summary, 333
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Jormophyta, 2
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Corolla, 373
Corpus, 367
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Cotyledon, 327, 363
Craterum, 106
Crossotheca, 313
Cryptog:am, 1
Cryptogamia, |
Cryptonutruan, embryo, 170
Cryptophyeeae, 17
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Cupressus, 343
Cutleria, 70, 71
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summary, 72
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cell structure, 10
distribution and habitat, 8
false branching, 13
orders, 8
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reproduction, 11
resting spores, 12
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summary, 13, 93
Cyanophyein, 10
Cyathenceae, 277
Cycadales, 319
embryo, 326
femnle gametophyte, 323
male gametophyte, 325
ovulate strobilus, 323
sporophyte, 319
staminate strobilus, 321
summary, 328
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microsporangium, 311, 318
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summary, 314
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Cycas, female cone, 322
megasporophylls, 326
microsporophylls, 323
vernation, 320

Cyrtomium, sporangium, 288

Cyst, 15, 16, 57

Cystocarp, 88
Nemalion, 88
Polysiphonia, 91
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Danaea, 272 274
Dendroceros, 186, 187, 190
Dennstaedtia, stele, 281
Dermatogen, 364, 366, 391, 396
Dermocarpa, 12
Desmids, 48, 49, 60
Drachea, 106
Dianthus, pistil, 382
Diatoms (sce Bacillariophycene)
Dicksonwa, 277
Dicksoniaceae, 277
Dicotyledoneace, 362, 399
Dictyostele, 211, 283
Dactyostelium, 107
Dictyota, 72, 73, 74
Dictyotales, 72

summary, 76
Didymium, 104
Dinobryon, 16, 17
Dinocladium, 18
Dinoflagellate, 18
Dinophyceac, 18

summary, 93
Dinothrir, 18
Dioecious, 30
Dioon, 319

archegonium, 327

male gamectophyte, 328

ovule, 329
Docidium, b0
Dorycordaites, 331
Dothideales, 139
Draparnaldia, 39, 40
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sperm, 290

Ibenales, 404
Ectocarpales, 67
summary, 68
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ligg, 20
Anemone, 386
Angiopteris, 276

Egg, Anthoceros, 188
Chara, 66
Coleochaete, 43, 44
Culleria, 71
Dactyota, 74
Dzoon, 329
Dryopteris, 291
Equisetum, 266
Eudorina, 30
Frillaria, 390, 392
Fucus, 83
Isoetes, 246
Laminaria, 77
Lycopodium, 229
Marchantia, 168
Marsilca, 298
Mnium, 202
Monoblephar:s, 111
Oedogonium, 47
Ophioglossum, 269
Pellia, 181
Pinus, 347, 360
Porella, 184
Saprolegnia, 113
Sphacrocarpus, 176
Sphaeroplea, 56
Sphagnum, 196
Vaucheria, 68
Volvozx, 31
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Elater, 171, 172, 190

Elaterophore, 181, 182

IEmbryo, Angiospermae, 394
Anthoceros, 189
Botrychium, 269
Capsella, 396
Coniferales, 349
Cryptomitrium, 170
Cycadales, 326
Equisetales, 256
Filicales, 290
Fossombronia, 182
Funaria, 203
Ginkgo, 339
Ginkgoales, 339
Gnetales, 360
Hydroptceridales, 297, 302
Isoetales, 247
Isoetes, 246 -
Lycopodiales, 229
Lycopodium, 227, 230
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M archantia, 166, 171
Marsilea, 298
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Ophioglossales, 269
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Embryo, Polypodiaceae, 292
Psilotales, 217
Riccia, 169
Sagittaria, 397
Selaginella, 238
Selaginellales, 237
Sphagnum, 196
Zamia, 330
Embryo sac, 384
Anemone, 386, 386
Fruillaria, 390
ordinary type, 388
variation in development, 386, 388
Embryophyta, 2
classification, 2—4
Empusa, 120, 121
Endarch, 210
Endodermis, 211
Endosperm, 327, 353, 393
Endospore, 12, 102
Endothecium, 169, 171, 181, 189, 196,
202, 379, 380, 381
Entomophthorales, 120
Ephedra, 354, 366
archegonium, 369
female gametophyte, 369
male gametophyte, 360
ovule, 369
proembryo, 361
strobili, 366
Epidermis, 211
Epigyny, 375, 376
Equisetales, 250
gametophyte, 254
sporangium, 253
sporophyte, 250
summary, 256
vascular anatomy, 252
Equisetinae, orders, 247
summary, 304
Equisetum, 250, 261
embryo, 256
gametophyte, 266
gporangium, 264, 266
stem structure, 263
Ergot, 135
Iirgotine, 135
Ericales, 404
Erigeron, floral development, 378
Erysiphe, 127
Etapteris, 261
Eudorina, 28, 29
Euglena, 14
Euglenophyceae, cell structure, 14
relationships, 15
reproduction, 15
summary, 16, 93
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Eusporangiate, 226

Evolution, plant kingdom, 412
sex, 417

organs, 419

Iivolutionary tendencies, algae, 415
bryophytes, 416
prominent, 115
pteridophytes, 416
spermatophytes, 417

Ixarch, 210

I'xobasidiales, 146

Frobasidium, 146

Eyespot, 14, 26, 27, 39
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Fagales, 399

Families, Coniferales, 340
Trilicales, 276
Gasteromycetales, 151
Hymenomyeetales, 147

Farinales, 407

Fertile spike, 265

Fertilization, 30
Angiospermae, 391
Fritllaria, 392
Pinus, 360

Fiber, 210, 369

Filicales, embryo, 290
families, 276
gamctophyte, 287
sorus, 281
sporangium, 286
sporophyte, 278
summary, 291
vascular anatomy, 278

Filicinae, orders, 260
summary, 304

Fission, 11

Flagellates, 14

Flagellum, 14

Floral development, 376
Capsella, 8717
Erigeron, 378
Ranunculus, 377

Flower, 372, 410
actinomorphic, 374
apetalous, 373
apocarpous, 375, 381
carpel, 381
choripetalous, 375
establishment of whorls and definite

numbers, 374

hypogyny, perigyny, and cpigyny, 373
Magnolia, 374
naked, 374
ovule, 383
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Flower, pentacyclic, 375
perianth, 373
stamen, 378
sympetalous, 375
syncarpous, 375, 381
tetracyclic, 375
Trillium, 373
zonal development, 375
zvomorphic, 374
Foo*, 161, 169, 171, 172, 230, 238, 2486,
292
Fossombronia, apical cell, 178
embryo, 182
Fritillaria, cinbryo sac, 388, 389, 390
endosperm, 393
fertilization, 392
Frond, 278
Fruit, 398
Fucales, 80
summary, 84
Fucoxanthin, 66
Fucus, 80, 81-83
Fuligo, 106
Funaria, 200, 203
J'ungi, 100
alga-lhike, 108
bird’s-nest, 152
classes, 100
comparison, 156
club, 140
coral, 147
ear, 146
gametic reproduction, 158
general conclusions, 157
gill, 149
[mperfecti, 153
pore, 147
sac, 121
spore reproduction, 158
stinkhorn, 162
tooth, 147
trembling, 146
vegetative body, 157
Funiculus, 383
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Gametangium, Bryopsis, 60
Codium, 59
Ectocarpus, 67
Pylaiella, 68
Gametes, 27
differentiation, 418
Gametophore, 199
Gametophyte, 42
Andreaea, 198
Andreaeales, 197

Gametophyte, Anthoceros, 187
Anthocerotales, 186
Botrychium, 268
Bryales, 199
Bryophyta, 206
Clulleria, T1
Cycadofilicales, 313
Equisctales, 254
Equisctum, 266
female, Angiospermae, 384

Azolla, 303
Coniferales, 316
Cordaitales, 332
Cycadales, 323
Ephedra, 369
Ginkgoales, 338
Gnetales, 356
Isoctes, 246
Marsilea, 298
Pinus, 347
Selaginella, 237
Zanua, 326
Filicales, 287
Isoetales, 245
Jungermanniales, acrogynae, 183
anacrogynae, 178
Lanmanaria, 77
Lycopodiales, 226
Lycopodium, 226, 227
male, Angiospermae, 389
Azolla, 303
Coniferales, 348
Cordaitales, 332
Cyeadales, 325
Dioon, 328
Ephedra, 360
Ginkgoales, 339
Ginetales, 358
Isoctes, 246
Marsilca, 297
Pinus, 348
Selaginella, 236
Marattiales, 273
Marchantia, 164
Marchantiales, 162
Marsileaceae, 296
Ophioglossales, 267
Ophioglossum, 268
Pallavicinia, 179
Pellia, 179
Polypodiaceae, 289
Porella, 184
Psilotales, 216, 217
Psilotum, 216
Pteridophyta, 306
Riccia, 162
Salviniaceae, 301



Gametophyte, Selaginellales, 234
Sphaerocarpales, 173
Sphaerocarpus, 174
Sphagnales, 192
Sphagnum, 193, 194
Symphyogyna, 179

Gap, 212

Gasteromycetales, families, 151

Gemma, 164, 179, 183, 199

Gentianales, 405

Geologie eras, 5, 6

Geologic periods, later, 6, 310

Geologic time, division, 5, 6

Geothallus, 173, 174

Geraniales, 102

(ull, 148, 149

Ginkgo, 333, 334
archegonium, 338
embryo, 339
lcaf blade, 336
megaspores, 337
ovulate strobili, 337
ovule, 337
staminate strohili, 336
stem, 836

Ginkgonles, 333
embryo, 339
female gametophyte, 338
male gametophyte, 339
ovulate strobilus, 337
sporophyte, 334
staminate strobilus, 336
summary, 340

Girdle, 21

Gleba, 151

Gleichema, 276
sporangium, 287
stele, 280

(leicheniaceae, 277

Glochidium, 310, 303

Glococapsa, 9

Gloeodinium, 18

Gloeotrichia, 12

Glumales, 407

Glycogen, 10

Gnetales, 354
embryo, 360
female gametophyte, 356
male gametophyte, 358
ovulate strobilus, 356
sporophyte, 354
staminate strobilus, 355
summary, 360

Gnetum, 354
strobili, 367

Gonimoblast, 88, 90

Gonium, 28
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Gullet, 15

Gymnospermace, 301
geologic distribution, 810
orders, 311
summary, 409
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Haematochrome, 28

[Maplostele, 220

Haustorium, Albugo, 115
Erysiphe, 127
Rhizopus, 118
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Helminthostachys, 262, 261-267, 269, 270

IHelobiales, 406
Helvella, 133, 134
Helvellales, 133
Henuatrichia, 106
Hepatieae orders, 161
summary, 206
Heteroeyst, 11, 12
Tleterogamy, 30
Heterospory, 209, 233, 306
Heterothallie, 120
Heterotrophae, 7, 100
Histogen, 364, 366
Homologous structures, 411
Homospory, 161, 204
Homothallie, 120
Hormogoninm, 11
Hornea, 214
Torsetails, 250
Ilydnaceae, 117
Hydrodictyon, 31, 36
Hydropteridales, familics, 292
suminary, 302

(See also Marsileaceac; Salviniaceae)

Hydrurus, 16, 17
Hycnia, 248
Tyeniales, 247
Hymenium, 124
Agaricaceae, 119
Auriculanales, 146
Claviceps, 135
Gasteromycetales, 151
Hymenomyecetales, 147
Peziza, 132
Physcia, 166
Plowrightia, 136
Pyronema, 130
Taphrina, 124
Tremcllales, 146
Xylaria, 139
Hymenogastraceae, 151
Hymenomyecetales, families, 147
Hymenophyllaceac, 277
Hymenophyllum, sporangium, 287
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Hypha, 108
Hypocotyl, 327, 363
Hypocreales, 139
Hypogyny, 375, 8376
Hypophysis, 396

1

Indusium, 284, 286, 295, 301
false, 286
Integument, 312, 323, 326, 347, 369, 386
Interrclationships, Algae, 98
Pteridophyta, 307
Spermatophyta, 410
lochroma, microsporangium, 380
Isoctales, 241
embryo, 247
gametophytes, 245
sporangia, 243
sporophyte, 241
summary, 248
vascular anatomy, 242
Isoeles, 241
embryo, 246
female gametophyte, 246
male gametophyte, 246
megasporangium, 244
microsporangium, 244, 246
sporangia, 244
stele, 243
stem tip, 242
Isogamete, 27
Acetabularia, 57
Caulerpa, 61
Chlamydomonas, 27
Chlorococcum, 32
Cladophora, 55
Desmids, 49
Kctocarpus, 67
Gonium, 26
Hydrodictyon, 36
Olpidium, 109
Pandorina, 29
Pediastrum, 36
Plasmodiophora, 112
Protosiphon, 37
Rhizopus, 118
Spirogyra, b1
Synchylrium, 111
Ulothriz, 38
Ulva, 41
Zygnema, 54
Isogamy, 27
Isthmia, 22
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pammnannial 177
ii

Tazen e
JUligerifiaiinialcs, i1

PLANT MORPHOLOGY

Jungermanniales, Acrogynae, 183

gametophyte, 183
sex organs, 184
sporophyte, 185

Anacrogynae, 177
gamctophyte, 178, 179
sex organs, 179
sporophyte, 180

summary, 185

K

Kelps, 76
other, 79

L

Laboulbeniales, 140
Labyrinthuleae, 108
Lamunaria, 76, 77
Laminariales, 76
summary, 79
Land habit, establishiment, 206
Leaf, gap, 212, 260
structure, angiosperms, 363
Pinus, 343
trace, 212, 222
Lepidodendrales, 238
Lepidodendron, 240
Lepidostrobus, 239
Leptosporangiate, 286
Leucosin, 16
Lichenes, 153, 164, 166, 1566
crustose, 153, 164
foliose, 153, 164
fruticose, 153, 164
Life eycles, types, 422
Ligule, Isoctes, 242, 244
Selaginella, 231, 233, 234, 238
Lihales, 408
Laliwm, anther, 379
pollen grain, 391
Liverworts, 161
Lunularia, 164
Lycogala, 106
Lycoperdaceae, 152
Lycopodiales, 218
embryo, 229
gamectophyte, 226-
sporangium, 223
sporophyte, 219
summary, 229
vascular anatomy, 220
Lycopodiinae, orders, 218
summary, 304
Lycopodium, 218, 228, 224
antheridium, 228



Lycopodium, archegonium, 229
embryo, 230
gametophyte, 226, 227
sporangium, 226
stele, 221, 222
stem tip, 219
Lycopsida, 3, 4, 218
Lyginopteris, 312-314
Lyngbya, 11

M

Macrocystis, 78

Macrozamia, megasporophyll, 8326

Magnolia, flower, 374
stem, 370

Malvales, 403

Marattia, leaflet, 272
root, 271

Marattiales, 270
embryo, 274
gametophyte, 273
sporangium, 272
sporophyte, 270
summary, 274
vascular anatomy, 270

AMarchantia, air chamber, 163
air pore, 163
antheridium, 166, 167
archegonium, 166, 168
cupule, 164
embryo, 166, 171
female receptacle, 166
gemina, 164
male and female plants, 164
male receptacle, 166
sperm, 166
sporophyte, 172
thallus, 163

Marchantiales, 161
gametophyte, 162
sex organs, 164
sporophyte, 168
summary, 172

Marsilea, 293
female gametophyte, 298
male gametophyte, 297
rhizome, 294
sporangia, 295
sporocarp, 296

Marsileaceae, 293
embryo, 297
gametophytes, 296
sporocarp, 294
sporophyte, 293

Massula, 301, 303

M egaceros, 189, 190

INDEX

Megasporangium, 233
Anemone, 386
Azolla, 301
Cyeadofilicales, 311
Fritillaria, 390
Isoetes, 244
Marsilea, 296
Salir, 384
Salvinia, 302
Sclaginella, 233, 236

Megaspore, 233
Anemone, 386
Azolla, 301
Tinkgo, 337
Isocles, 244
Marsilea, 298
Pinus, 348
Salvinia, 302
Selaginelia, 233, 236

Megasporocarp, 300
Azolla, 301
Salvinia, 302

Megasporophyll, 233
Cycadales, 326
Isoetes, 244
Selaginella, 233

Merismopedia, 9

Mesarch, 210

Metachlamydeae, 316, 404

Mectaxylem, 210

M werasterias, 50

Micropyle, 312, 323, 326, 386

Microsphaera, 127, 128

Microsporangium, 233
Angiospermae, 378
Azolla, 301
Bennettitales, 317
Cyecadofilicales, 311, 318
Gumkgonles, 336
Gnoetales, 355
Tochroma, 380
Isoctes, 244
Lilawm, 379
Marsilea, 296
Pinus, 346
Salvinia, 302
Sclaginella, 283- 236
Zanua, 324

Microspore, 233
Azolla, 303
Droon, 328
Isoeles, 244
Marsilea, 297
Pinus, 348
Selaginella, 238, 286

Microsporocarp, 300
Azolla, 301
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Microsporophyll, 233
Cycadeoidea, 317
Cycas, 823
Gwnkgo, 336
Isoeles, 244
Pinus, 346
Selaginella, 233

Mildews, downy, 114
other, 116
powdery, 127

Mnium, 199
antheridium, 20
archegomum 20
capsule, 204

Monoblepharidales, 111

Monoblephars, 111

Monocotyledoneac, 316, 106

Monosiphonous, 67

Monospore, 89

Morchella, 133

Mosses, 192
plan of, 207

Mougeotia, 60, 51

Mucorales, 117
summary, 120

Multicellular bodies, development of, 95

Museci, orders, 192
summary, 205

Mushroom, 149

Mycelium, 108

Mycophyta, 2, 3, 7

Myrtales, 403

Myxamocba, 106

Myxobacteria, 103

Myxomyecetes, plant body, 104
reproduction, 105
summary, 106, 156

N

Navicula, 22

Nectria, 134, 136

Nemalion, 87, 88
Nereocystis, T9

Neuropteris, 239, 312
Neurospora, 139
Nidulariaceae, 152
Nitrifying bacteria, 103
Nitrobacter, 103
Nitrogen-fixing bacteria, 102
Nitrosomonas, 113

Nostoc, 9

Notothylas, 187, 189, 190
Nucellus, 312, 313, 323, 326, 347, 383

Nucleus, fusion, 384, 386
conerative 348 901

gCniralive, ¢<<, ¢

male, 860, 391, 892
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Nucleus, polar, 384, 390

primary endosperm, 392
tube, 328, 348, 360, 391

o

Oedogoniales, 45
summary, 48

Oedogonium, 45, 46—48

Oenothera, embryo sac, 387, 388

Olpuiium 109

Ontogeny, 1, 414

Odgonium, Alb,tgn, 115
Chara 65 66
Colcochaele, 44
Cutleria, T1
Drctyota, T3
Fucus, 82, 83
Laminaria, 77
Monoblepharis, 111
Ocdogonium, 47, 48
Saprolegnia, 113
Sphaeroplea, bb
Vaucheria, 68, 69
Zonarra, Tb

Qoplasm, 115, 116

Operculum, Bryales,

Ophioglossales, 261
cmbryo, 269
gametophyte, 267
sporangium, 265
sporophyte, 262
summary, 270
vascular anatomy, 263

Ophioglossum, 262
antheridium, 268, 269
archegonium, 269
gametophyte, 268
root, 264
sporangium, 267

Opuntiales, 403

Orchidales, 408

Oscillatoria, 9

Osmunda, sporangium, 287
stele, 282

Osmundaceaea, 276

Ovary, 362, 373, 381
inferior, 376
supcrior, 376

Ovule, 309, 312, 383
anatropous, 383
Anemone, 386, 386
campylotropous, 383
Cycadeoidea, 318
development, 383
Digon. 220

2700, &S

direction, 883

2083, 204



Ovule, Ephedra, 369
Fritillaria, 390
Lyginopteris, 314
orthotropous, 383
Pinus, 846, 346
Welwitschia, 368
Zamia, 326

Ovuliferous scale, 346, 346

}7

Palacostachya, 268, 259
Pallancinia, thallus, 179
Palmales, 407
Palmella, 26, 27, 32, 39
Pandanales, 406
Pandorina, 28, 29
Papaverales, 401
Parallel development, 413
Paramylon, 15
Paraphysis, Bryales, 200
Claviceps, 135, 136
Cutleria, 72
Fucus, 82, 83
Laminaria, 77
Nectria, 136
Physcia, 166
Plowrightia, 136, 138
Pyronema, 130
Zonaria, 76
Parasite, 100
Parictales, 403
Parthenocarpy, 398
Parthenogenesis, 114, 397
Pedwastrum, 33, 34, 36
Pelargonium, pistil, 382
Pellia, antheridiumn, 180
archegonium, 181
capsule, 182
thallus, 179
Pellicle, 14
Penaea, embryo sac, 387, 388
Penicillium, 124, 126
Peperomia, embryo sac, 387, 388
Perianth, 373
Periblem, 364, 865, 394, 396
Pericarp, 398
Perichaetium, 200
Peridium, 151
Perigyny, 375, 376
Periplasm, 116
Perisperm, 393
Perisporiales, 127
Peristome, 203, 204
Perithecium, 135
Claviceps, 136
Laboulbeniules, 140

INDEX

Perithecium, Nectria, 136
Neurospora, 139
Plowrightia, 138
Venturia, 138
Xylaria, 139

Peronosporales, 114
summary, 117

Petul, 378

Peziza, 182

Pezizales, 129
summary, 133

Phacocystis, 16

Phacophyceae, 66
orders, 67
summary, 85, 94

Phacothamnion, 16, 17

Phullaceae, 152

Phallus, 162

Phanerogam, 1

Phaneregamia, |

Phellogen, 369

Phloem, 210
elements, 869

Pbycocyanin, 8

Phycoerythrin, 8, 85

Phycomycetes, orders, 108
summary, 157
Phycophyta, 2, 3, 7

Phyllactinia, 127

Phylloglossum, 219, 220, 226

Phylogeny, 1, 144

Physcia, 166, 166

Phytophthora, 116

Pileus, 148, 149

Plobolus, 120

Pudularia, 293, 294

Pinna, 278

Pinnularia, 21

Pinnule, 278

Pinus, archegonium, 347
embryo, 361, 363
female gametophyte, 347
fertilization, 860
leaf, 343
male gametophyte, 348
ovulate strobilus, 341
ovule, 346, 347
staminate strobilus, 846
stem, 344

Piperales, 399

Pistil, 373, 382

Placenta, 383

Plant life of the past, 4

Plantaginales, 405

Plasmodiophora, 112

Plasmodiophorales, 112
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Plasmodium, 104, 254, 267, 287, 296, 381
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Plasmopara, 116, 117 Psilophytinae, orders, 212
Plectascales, 124 summary, 303
Plectostele, 220 Psilophyton, 212
Plerome, 364, 366, 394, 396 Psilopsida, 3, 4, 212
Pleurosigma, 22 Psilotales, 214
Plowrightia, 136, 137, 138 cibryo, 217
Plumbagella, embryo sac, 388, 389 gametophyte, 217
Plumbago, embryo sac, 388, 389 sporangium, 216
Plumule, 327, 3563 sporophyte, 215
Podocarpaceae, 340 summary, 217
Podosphaera, 127, 128 vascular anatomy, 215
Pollen, grain, Dioon, 328, 329 Psilotum, 214-216, 217
Ephedra, 360 Pteridium, leaflet, 286
Lilium, 3871, 391 rhizome, 283
Pinus, 848 vascular bundle, 284
sac, 379 Pteridophyta, classes, 209, 260
tube, Angiospermae, 391 comparison, 303
Dioon, 328, 329 evolutionary tendencies, 416
Ephedra, 360 gamctophyte, 306
Pinus, 348, 349 general conclusions, 304
Pollinium, 381 interrelationships, 307
Polyembryony, 352 sporophyte, 304
Polygonales, 400 strobilus, 305
Polypodiaceae, 278 vascular system, 210
Polypodium, leaflet, 286 Pleris, root tip, 279
Polyporaceae, 147 Pteropsida, 4, 260
Polysiphonia, 89, 91, 92 Pucernia, 142-144
Polysiphonous, definition, 67 Puffball, 152
Polytrichum, 199, 203 Pylaiella, 68
Porella, 184, 186 Pyrenoid, 26
Porphyra, 86 Pyrenomycetales, 134
Porphyridium, 87 summary, 139
Postelsia, 80 Pyronema, 129, 130, 131
Primulales, 404 Pythium, 116
Procarp, Batrachospermum, 90
Nemalion, 88 R
Polysiphonia, 92
Proembryo, 326 Radicle, 327, 363
Capsella, 395 Ranales, 401
Ephedra, 361 Ranunculus, floral development, 877
Gwnkgo, 339 Raphe, 23
Pinus, 361 Reboulia, 165, 166
Sagittaria, 397 air chambers, 162
Zamia, 330 air pore, 162
Propagule, 69 apical cell, 162
Prothallium (see Gametophyte) embryo, 169
Protoascales, 122 thallus, 162
Protococcus, 40, 41 Recapitulation, 414
Protodiscales, 123 Regnellidium, 293 -

Reproduction, asexual, 417
in algae, 96
in fungi, 158
sexual, 418

Protonema, 161
moss, 199
Protosiphon, 36, 37
Protostele, 211, 280 in algae, 96
Protoxylem, 210 in fungi, 158
Pseudopodium, 196, 198 Rescrvoir, 15
Psilophytales, 212, 213 Rhamnales, 403



Rhizobium, 102
Rhizoid, 163
Rhizophore, 231, 240, 243
Rhizopus, 117, 118, 119
Rhodophyceae, orders, 85
summary, 93, 94
Rhynia, 218
Riccardia, capsule, 182
Riccia, gametophyte, 162
sporophyte, 170
Riella, 173, 174
Rivularia, 12
Root, mature, 365, 366
tip, Allium, 366
Pteris, 279
trace, 212, 222
Rooteap, 366
Rosales, 402
Rubiales, 406
Rusts, 142
autoecious, 146

heteroccious and other, 145

S

Saccharomyces, 122
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Sclerotium, 135
Claviceps, 136
Myxomycetes, 105
Xylaria, 139

Scytonema, 12, 13

Sedum, carpels, 382

Seed, 368, 409

Seedling, 398

Selaginella, 230
embryo, 238
female gametophyte, 287
male gametophyte, 286
megasporangium, 233, 236
microsporangium, 283-236
stele, 232
stem tip, 231

Selaginellales, 230
embryo, 237
gametophytes, 234
sporangia, 231
sporophyte, 231
summary, 237
vascular anatomy, 231

Sepal, 373

Seta, 161, 169, 172

Sagittaria, development of embryo, 396, Sex, determination, 175

397
Salicales, 399

Saliz, megasporangium, 384

root, 367
Salvima, 299
sporangia, 302
sporocarp, 302
Salviniaceac, 299
embryo, 302
gametophytes, 301
sporocarps, 300
sporophyte, 299
Santalales, 400
Sapindales, 402
Saprolegnia, 113
Saprolegniales, 113
summary, 114
Saprophyte, 100
Sarcina, 101
Sargassum, 84
Sarraceniales, 402
Scenedesmus, 33, 34
Schizaeaceae, 276
Schizomycetes, 100
activities, 102

structure and reproduction, 100

summary, 103, 156
Schizosaccharomyces, 123
Scitaminales, 408
Sclerodermaceae, 152
Sclerotinia, 132

evolution, 417
organs, Andreacales, 197
Anthocerotales, 187
Aspergillus, 126
Bryales, 200
Claviceps, 135
evolution, 149
Jungermanniales, acrogynae, 184
anacrogynae, 179
Laboulbeniales, 140
Lichenes, 155
Marchantiales, 164
Perisporinles, 128
Plectascales, 127
Pyronema, 130
Sphaerocarpules, 174
Sphaerotheca, 129
Sphagnales, 193
Venturia, 137
origin, 418
significance, 422
Sexuality, further expressions of, 421
Sieve tube, 210, 369
Swqullaria, 239
Silphium, endosperm, 393
Siphonales, 57
summary, 61
Siphonocladiales, 54
summary, 57
Siphonostele, amphiphloic, 211, 281
ectophloic, 211, 282
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Slime fungi, other, 106
Slime molds, 104
Solanum, pistil, 382
Soredium, 154
Sorus, Angiopteris, 272
Filicales, 284, 286
gradate, 286
Marsilea, 296, 296
mixed, 287
simple, 285
Specialization, 413
Sperm, Chara, 66
Coleachacle, 43
Cutleria, T1
Dactyota, 74
Droon, 329
Dryopteris, 290
Equisetum, 266
Eudorina, 30
Fucus, 83
Isoetes, 246
Laminaria, 77
Lycopodium, 288
Marchantia, 166
Marsilea, 297
Monoblepharis, 111
Oedogonium, 47
Ophioglossum, 269
Psilotum, 216
Selaginclla, 236
Sphaeroplea, 66
Vaucheria, 68
Volvor, 31
Zamia, 328
Spermatium, Batrachospermum, 90
Laboulbeniales, 140
Lichenes, 155
Nemalion, 88
Polysiphonia, 91
Porphyra, 86
Puceinia, 144
Spermatophyta, classes, 309
comparison, 108
evolutionary tendencies, 417
flower, 410
general conclusions, 409
interrelationships, 410
seed, 409
Spermogonium, 143, 144, 155
Sphacelaria, 69, T0
Sphacelariales, summary, 69
Sphaerella, 28
Sphaeriales, 140
Sphaerocarpales, gametophyte, 173
sex determination, 175
sex organs, 174

Sex organs

sporophyte, 174

Sphacrocarpales, summary, 176
Sphaerocarpus, antheridium, 178
archegonium, 176
sporophyte, 177
Sphaeroplea, 656
Sphaerotheca, 127- 129
Sphagnales, 192
gametophyte, 192
scx organs, 193
sporophyte, 194
summary, 195
Sphagnum, anthoridium, 193
archegonimn, 198
embryo, 196
gametophyte, 193, 194
leaf, 194
sporophyte, 194
Sphenophyllales, 248
Sphenophyllum, 249, 260, 267
Sphenopsida, 1, 217
Spirdlum, 101
Spirogyra, b1- 63
Sporangiophore, Albugo, 116
Calamitales, 2568
Empusa, 121
Equisetum, 264
Hyecniales, 248
Plasmopara, 117
Psilotales, 216
Rhizopus, 118
Sphenophyllales, 249
Sporangium, Albugo, 116
Angiopteris, 273
Azolla, 301
Chytridoam, 109
Cladophora, bb
Cutleria, T1
Cyrtomeum, 288
Ductyota, T4
Ectocarpus, 67
Empusa, 121
Equisetales, 253
Equisetum, 2b4, 266
Filicales, 286
Hyecniales, 248
Isoetales, 243
Laminaria, 77
Leptosporangiate ferns, 287
Lycopodiales, 223~
Lycopodium, 226
Marattiales, 270
Marsilea, 296
Monoblepharis, 111
Olpidium, 109
Ophioglossales, 265
Ophioglossum, 267
Plasmopara, 117



Sporangium, Polypodiaccae, 286

Psilophytales, 213
Psilotales, 216
Psilotum, 214
Pylavella, 68
Rhizopus, 118, 119
Salvinia, 302
Saprolegnia, 113
Selagmellales, 231

Sphenophyllales, 248, 249

Synchytrium, 110
Tmesipteris, 214
Vaucheria, b8
Zonaria, T

Spore, mature, Dictyota, T4

Equisetum, 264
Marchantia, 172
Polysiphonia, 91
Ricera, 170
Zonaria, 76
mother ecll, 169
Anemone, 386
Anthoceros, 191
Cyrtoniium, 288
Fossombronia, 182
Frit/llaria, 390
Isocles, 246
Lycopodium, 226
Marchantia, 172
Ophioglossunt, 267
Pinus, 346
Porella, 186
Riccia, 170
Selaginella, 236

Sphaerocarpus, 177

tetrad, 169
Anemone, 385
Anthoceros, 191
Ginkgo, 337
Marchantia, 172
Ricca, 170

Sporocarp, 294

Azolla, 301

Marsilea, 296, 296

Marsileaceae, 294

Sulviniaceae, 300

Sporophyll, 223

Lycopodium, 228

Sphenophyllum, 260

Tmesipleris, 214

Sporophyte, 42

Andreaea, 198

Andreaeales, 197

Angiospermae, 363

Anthoceros, 187, 191

Anthocerotales, 189

Bennettitales, 315

INDEX

Sporophyte, Bryales, 201
Bryophyta, 206
Coniferales, 342
Cordaitales, 330
Cutleria, T1
Cycadales, 319
Cycadofilicales, 311
Lquisetales, 250
Filicales, 276
Funaria, 200
Ginkgoules, 334
Gnetales, 354
Gymnospermae, 300
independent, 304
Isoctales, 211
Jungermanniales, acrogynae, 185

anacrogynae, 180
Lycopodiales, 219
Marattinles, 270
Marchantia, 172
Marchantiales, 168
Marsileaceae, 293
Ophioglossales, 262
Porella, 184, 1£6
Psilotales, 215
Pteridophyta, 304
Riccra, 170
Salviniaceae, 299
Selaginellales, 231
Spermatophyta, 309
Sphacroearpales, 174
Sphaerocarpus, 177
Sphagnales, 192
Sphagnum, 194

Sporophytie budding, 398

Stamen, 309, 873, 378

Staurastrum, 50

Stele, 211
Aclaca, 366
Botrychium, 264, 266
Dennslaedtia, 281
Equisetum, 263
Ginkgo, 336
Gleichenia, 280
Tsoctes, 243
Lepidodendron, 240
Lycopodium, 221, 222
Lygunopteris, 313
Magnolia, 870
Marattia, 271
M arsilea, 294
Ophioglossum, 264
Osmunda, 282
Pinus, 344
Psilotum, 216
Pteridium, 283
Selaginella, 232
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Stele, types, 211, 279, 370
Zamia, 321
Zea, 371
Stem tip, 367
Coleus, 368
Equisetum, 262
Isoetes, 242
Lycopodium, 219
Selaginella, 231
Stemonatis, 106, 106
Sterigma, 143, 149
Stigeoclonium, 39
Stigma, 382
Stigonema, 13
Stoneworts, 63
Streptococcus, 101
Strobilus, 224
Bennettitales, 315
Calamitales, 268, 259
Equisetum, 264, 266
Hyeniales, 248
Lycopodium, 224
ovulate, Coniferales, 345
Cordaianthus, 333
Cordaitales, 332
Cycadales, 323
Cycas, 322
Dioon, 319
Ephedra, 366
Gwnkgo, 337
Ginkgoales, 337
Gnetales, 356
Gnetum, 367
Pinus, 341
Welwitschia, 368
Zamia, 322
Phylloglossum, 220
Pteridophyta, 305
Selaginella, 233
Sphenophyllales, 249
staminate, Coniferales, 345
Cordaianthus, 333
Cordaitales, 331
Cycadales, 321
Ephedra, 366
Ginkgo, 336
Ginkgoales, 336
Gnetales, 355
Gnetum, 367
Pinus, 346
W elwitschia, 368
Zamza, 322
Stroma, 134
Claviceps, 135, 136
Nectria, 134, 136
Plowrightia, 136, 138
Xvylaria, 139

Style, 378, 382
Surirella, 22
cell division, 24
Suspensor, 229
Capsella, 396
Ginkgo, 339
Lycopodium, 280
Pinus, 361
Sagitiaria, 397
Selaginella, 238
Zamia, 330
Symphyogyna, thallus, 179
Synangium, 273
Danaca, 272
Marattia, 272
Synchytrium, 109, 110
Synergid, 385, 386, 390
Synura, 16, 17
Syringa, leaf, 363

Tapetum, 226
Angiopteris, 273
Bryales, 203
Cyrtomaum, 288
Equisetum, 254, 266
Iochroma, 380
Liltum, 379
Lycopodium, 226, 226
Marsilea, 296
Salvinia, 302
Selaginella, 232, 234
Sphagnum, 196
Zamia, 324

Taphrina, 123, 124

Taxaceae, 341

Taxodiaceae, 340

Teliospore, 148

Telium, 143

Tetraspore, 91

Thallophyta, 2, 7
classification, 2, 3

Thallus, 7

Thelephoraceae, 147

Tmesipteris, 214, 216, 217, 218

Tolypothriz, 12, 13

Trabecula, 231, 241

Trace, 212
branch, 212, 222

Tracheid, 210

Tracheophyta, 2—4

Tremella, 146

Tremellales, 146

Tribonema, 19, 20

Triceraiium, 2%, 23



Trichogyne, 87
Batrachospermum, 90
Nemalion, 88
Polysiphonia, 92
Pyronema, 130
Venturia, 137

Trillium, floral structure, 378

Tuber, 134

Tuberales, 134

Tubiflorales, 405

Tunica, 367

Ulothriz, 38
Ulotrichales, 38
summary, 44
Ulva, 41, 42
Umbellales, 104
Uncinula, 127
Uredinales, 142
Uredinium, 142, 143
Uredospore, 142, 143
Uroglena, 16
Urticales, 400
Ustilaginales, 140
Ustilago, 141

A

Vallecular canal, 252, 263

Vascular anatomy, Angiospermae, 363-

372
Coniferaley, 314
Cycadales, 320
Equisetales, 252
Filicales, 276
Ginkgoales, 335
Gnetales, 354
Isoctales, 242
Lycopodiales, 220
Marattiales, 270
Ophioglossales, 263
Psilotales, 215
Selaginellales, 231
Vascular bundle, Acorus, 372
Pteridium, 284

Vascular system, development of xylem,

210
traces and gaps, 212
types of steles, 211

Vascular tissues, arrangement, 211

Vaucheria, 57, 68, 69
Vegetative body, algae, 95
fungi, 157

Vegetative organs (Angiospermae), 363

leaf structure, 363

INDEX
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Vegetative organs (Angiospermae), ma-

ture root, 361, 866
older stem, 368, 370
root tip, 364, 366
stelar types, 370
stem tip, 367, 368

Velum, Agaricus, 148, 149
Isoeles, 243, 244
Venturia, 137, 138
Vernation, circinate, 278, 320
Vessel, 210, 369
Volva, 149
Volvocales, 26
summary, 32

Volvox, 30, 31
w

Welwitsch’a, 354, 366
ovule, 368
strobili, 368
Wheat rust, 112
Woodwardia, leaflel, 286

X

Xanthophyceac, 18
summary, 91

Xanthophyll, 19

Xylaria, 139

Xylem, development, 210
clements, 369
primary, 211
secondary, 211

Z

Zamia, emhbryo, 330
female cone, 322
leaflets, 320
male cones, 322
megasporophyll, 326
microsporangium, 324
ovule, 326
sperm, 328
stem, 321

Zanardinia, 72

Zea, stem, 371

Zonal devclopment, 375

Zonaria, 15

Zoospore, 19
Chlamydomonas, 27
Chlorococcum, 33
Chytridium, 108
Cladophora, 6b
Coleochaete, 43
Cutleria, T1
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Zoospore, Eclocarpus, 67 Zygote, Chlamydomonas, 27
Hydrodictyon, 368 Closterium, 49
Laminaria, 78 Cocconers, 28
Monoblepharis, 111 Coleochaete, 43, 44
Oedogonium, 47 Hydrodictyon, 36
Olpidium, 109 Monoblepharis, 111
Pediastrum, 86 Mougeotia, 50
Plasmodiophora, 112 Oedogonium, 47
Protosiphon, 37 Pandorina, 29

Protosiphon, 37

S le 113
aprolegnia, Rhizopus, 118

Synchytrium, 111

Ulothriz, 38 ?ﬁ;ﬁgg a'385 1703
Ulva, 41 Volvox, 31
Vaucheria, 68 Zygnema, b4

Zygnema, 53, b4& Zymase, 123



