
ABA see abscisic acid
Abietinella 110, 406
abscisic acid 205–6, 210, 212, 216, 218, 219
Acanthocoleus 62
Acantholejeunea 62
Acanthorrhynchium 114
Acaulon 83, 101
acetophenones 160, 165
Achrophyllum 107
acid rain 283, 288–90, 441
acidification 288, 324, 326–9, 351, 352
acidity 252–3, 255, 258, 271, 277, 351, 352, 361
Acidodontium 104
Acritodon 114, 434
Acrobolbaceae 59
Acrobolbus 59, 406
Acrochila 59
Acrocladium 118
Acrolejeunea 62
Acrolophozia 61
Acromastigum 59
Acroporium 114, 416
Acroschisma 96
Actinodontium 107, 434
Actinothuidium 109, 437
Adelanthaceae 60
Adelanthus 60
Adelanthus decipiens 165
Adelotheciaceae 107
Adelothecium 81, 107
Aequoria victoria 190
Aerobryidium 112
Aerobryopsis 112
Aerobryum 111
Aerolindigia 111
Aglaophyton 140
aglycones 166, 168

agriculture 255, 283, 298, 441, 444
Agrobacterium 203–4
Agrobacterium tumefaciens 192, 195
air pollution 151, 271, 283, 284–91, 360–1
Aitchisoniella 55
algae as bryophyte ancestor 127, 130, 132–3,

140
Aligrimmia 98
alkalinity 252–3, 315–17, 327–9
alkaloids 154, 169
alkylphenols 160, 161–2
Allioniellopsis 114
Allisonia 56
Allisoniaceae 56, 64
Allisoniella 60
Alobiella 60, 434
Alobiellopsis 60, 434
Aloinella 101
Aloinia 101
Alophosia 97, 435
alpine habitats 406
Alsia 117, 433
aluminium 277, 279
Amblyodon 103
Amblystegiaceae 108, 435
Amblystegium 108, 416
Amblytropis 107, 434
Ambuchanania 96
Ambuchananiaceae 96
Ambuchananiales 96
amino acids 139, 152, 290
ammonia 256–7, 283, 287–8
ammonium 255, 260, 275, 290, 316
Amphicephalozia 60
Amphidium 100
Amphijubula 61
Amphilejeunea 62
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Anacamptodon 111
Anacolia 104
Anastrepta 60
Anastrophyllum 60, 406
Anastrophyllum hellerianum 273
anatomy see morphology
Ancistrodes 112
Andoa 113, 435
Andreaea 72, 84, 85, 93, 96, 272, 273, 372, 416
Andreaea alpina 230, 231
Andreaea rothii 279
Andreaeaceae 96
Andreaeales 96
Andreaeobryaceae 96
Andreaeobryales 96
Andreaeobryopsida 96, 128
Andreaeobryum 85, 96, 406, 433
Andreaeopsida 96, 128, 139
Andrewsianthus 60
Aneura 57, 393, 406
Aneura maxima 30
Aneura pinguis 40, 46, 48
Aneuraceae 40, 57
Aneurospora 129
Anisotachis 58
Anisothecium 99
annulus 85
Anoectangium 101
Anomacaulis 60
Anomobryum 104
Anomobryum filiforme 235
Anomoclada 60
Anomodon 118, 227
Anomodon viticulosus 230, 237, 239–40, 241
Anomodontaceae 118
Anoplolejeunea 62
antarctic habitats 416, 418–19
Anthelia 60, 406
Antheliaceae 60, 64
Antheliineae 60, 64
antheridiophore 26
antheridium
in classification 15, 50, 51–2
hornworts 7–10, 15
liverworts 50, 51–2
mosses 82
structure 7–10, 83, 378
Anthoceropsida 136, 138
Anthoceros 5, 11, 15, 16, 129, 234, 252
Anthoceros agrestis 169
Anthoceros punctatus 6, 8, 9, 12, 40, 46, 48
Anthocerotaceae 16
Anthocerotales 16, 40
anthocerotes see hornworts
Anthocerotoideae 16
anthocyanidins 166–7

anthocyanins 167, 168
Antitrichia 116
Antitrichia curtipendula 230, 288
Aongstroemia 99
Aongstroemiopsis 99
Aphanolejeunea 62
Aphanorrhegma 98
Aphanotropis 62, 439
Aplodon 103
Apoceros 5, 16
Apomarsupella 61
Apometzgeria 57
Apotreubia 56
Aptychella 114
Aptychopsis 114
Arabidopsis thaliana 185
Arachniopsis 59, 417
archegoniophore 23, 26
archegonium

in classification 37–8, 50, 53
hornworts 7, 8
liverworts 23, 25, 27, 37–8, 50, 53
mosses 82
structure 7, 8, 82–3, 378

Archeochaete 58
Archeophylla 58, 440
Archidiaceae 99, 440
Archidiales 99
Archidium 85, 99
Archidium alternifolium 375
Archilejeunea 62, 436
arctic habitats 406, 408–9
Arctoa 99, 406
Arnellia 59, 406
Arnelliaceae 59
aromatic compounds 152, 154, 160–8, 170–1,

277
Arthrocormus 102
Aschisma 101
Ascidiota 61
asexual reproduction 7, 81–2, 268, 274, 373,

404
Aspiromitus 16
Asterella 50, 55
Asterella tenella 40, 46, 48
Astomiopsis 100
Astomum 372, 389–90
Astomum crispatum · Weissia crispum 390
Astomum ludovicianum · Weissia controversa 390
Astomum muhlenbergianum · Weissia

controversa 390
Athalamia 55
Atractylocarpus 99
Atrichopsis 97
Atrichum 97
Atrichum angustatum 381, 384
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Atrichum crispum 380
Atrichum undulatum 167, 375, 376
Aulacomniaceae 104
Aulacomnium 104, 324
Aulacomnium androgynum 183
Aulacomnium palustre 236–7, 322
Aulacopilum 101
Aureolejeunea 62, 407
Austinia 112
Austrofossombronia 56
Austrofossombronia peruviana 35
Austrolejeunea 62
Austrolembidium 59
Austrolophozia 59
Austrometzgeria 57
Austrophilibertiella 100
Austroscyphus 58
auxin 139–40, 200, 201, 202–3, 205, 207, 212,

213
Aytoniaceae 31, 40, 55

Balantiopsidaceae 58
Balantiopsidineae 58
Balantiopsis 58, 169, 407
Baldwiniella 117
Barbella 112
Barbellopsis 112
Barbilophozia 60
Barbilophozia lycopodioides 373
Barbula 101
Barbula unguiculata 405
Bardunovia 113
Bartramia 104, 416
Bartramiaceae 104, 235
Bartramiopsis 97
Bazzania 59
Bazzania trilobata 41, 47, 48, 166, 167, 170, 230,

231
Beeveria 107, 440
Bellibarbula 101
benzoic derivatives 160–1, 170–1
benzonaphthoxanthenones 160, 168, 171
Bescherellia 106, 407
Bestia 111, 433
bibenzyls 160, 162–3, 169–70, 174
biflavonoids 167, 168
biochemistry of bryophytes 150, 172–4
biomonitoring 250, 293
biosynthesis 172–4, 202–8, 241–2, 255
birds in spore dispersal 404
bisbibenzyl dimers 160, 162, 171
bisbibenzyls 160, 162, 163–4, 169, 171, 173, 174
Bissetia 117, 437
Blasia 34, 36, 45, 52, 56, 406
Blasia pusilla 35, 40, 46, 48, 373
Blasiaceae 34, 40, 56, 64

Blasiales 40, 52, 56, 63
Blasiineae 63
Blasiites 129
Blepharidophyllaceae 61
Blepharidophyllum 61
Blepharolejeunea 62
Blepharostoma 58
Blepharostoma trichophyllum 407
Blindia 99
bogs

acidity 315–17
alkalinity 315–17, 328–9
carbon storage 347, 357–8
chemistry 313, 315–17, 326–7, 328–9
classification 313, 314–15
climate 331, 332, 333
in climate change 357–8
decomposition 324–6
hydrology 313, 314–15
nutrients 320, 321
plant production 322
species occurrence 313, 317–20, 322, 331
species richness 332–8
vegetation 313, 317–20, 322, 329–38

boreal forest habitats 346–7, 349, 350, 356–7,
406

Boulaya 110, 437
Brachelyma 113, 433
Brachiolejeunea 62
Brachydontium 99
Brachymeniopsis 98, 437
Brachymenium 104
Brachymitrion 103
Brachytheciaceae 111, 270, 379
Brachythecium 73, 83, 111, 262, 416
Brachythecium rutabulum 236, 262, 263, 264,

273, 274
Brachythecium starkei 273
Bragginsella 60
Braithwaitea 108
brassinolides 207
Braunfelsia 99
Braunia 104
Breidleria 113
Breutelia 104
Brevianthaceae 60
Brevianthineae 60
Brevianthus 60
Bromeliophila 62, 434
Brothera 99
Brotherella 114, 406
Brotherobryum 99, 439
Bruchia 100, 372
Bruchia microspora 424
Bruchia microspora · Trematodon longicollis 390
Bruchia sullivantii 424
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Bruchiaceae 100
Bryaceae 104
Bryales 104
Bryanae 103
Bryhnia 111
Bryidae 87, 103
Brymela 107
Brymela websteri 75
Bryoandersonia 111, 433
Bryobartramia 103
Bryobartramiaceae 103
Bryobeckettia 98
Bryobrittonia 97
Bryobrothera 107
Bryoceuthospora 101
Bryochenea 109
Bryocrumia 113, 433
Bryoerythrophyllum 101
Bryohumbertia 99
Bryolawtonia 117, 433
Bryomaltaea 103
Bryomanginia 100
Bryonoguchia 437
Bryonorrisia 118
Bryopsida 97, 136, 138
Bryopteridaceae 61
Bryopteris 61, 417
Bryosedgwickia 113
Bryostreimannia 111, 440
Bryotestua 99
Bryowijkia 101
Bryoxiphiaceae 99
Bryoxiphium 99
Bryum 274, 277, 416
Bryum argenteum 274, 284, 370, 381, 389, 405
Bryum bicolor 268, 285
Bryum gemmiparum 380
Bryum microerythrocarpum 285
Bryum pseudotriquetrum 298
Bryum ruderale 380
Bucegia 55
bud formation 205, 212–13, 214–19
Buxbaumia 97
Buxbaumia aphylla 420–1
Buxbaumiaceae 97

cadmium 251, 254, 298
Caduciella 117
Calatholejeunea 62, 439
calcareous habitats 258, 266, 277–81
calcium

applied artificially 260, 261
from ash 275
in bud formation 212, 213–16, 217
in calcareous habitats 277, 279–81
metabolic function 255

in peatland habitats 253, 316
sodium ratio 281
uptake 255, 256, 264, 265, 266

Callialaria 111
Callicladium 113
Callicostella 107, 436
Callicostellopsis 107
Calliergon 111, 416
Calliergonella 113
Calliergonella cuspidata 258, 280, 298, 319
Calluna vulgaris 275
Calobryales 52
Calomniaceae 106
Calomnion 106
Calomnium 407
Calycularia 56
Calymperaceae 73, 80, 102, 407
Calymperastrum 101
Calymperes 81, 102
Calymperes lonchophyllum 79
Calypogeia 59
Calypogeia afrocoerulea 424
Calypogeia muelleriana 35, 41, 47, 48
Calypogeia peruviana 424
Calypogeiaceae 41, 59
Calyptopogon 81, 101
Calyptothecium 116
calyptra 22, 24, 25–7, 53, 54, 75, 91–2
Calyptrochaeta 83, 107
Campanocolea 58
Camptochaete 118
Camptodontium 99
Camptothecium megaptilum 379
Campyliaceae 110
Campylium 111, 324
Campylium stellatum 298, 319
Campylophyllum 113
Campylopodiella 99
Campylopodium 99
Campylopus 99, 416, 425
Campylopus flexuosus 287
Campylopus introflexus 276, 405
Campylopus nivalis 422–3
Campylopus paradoxus 275
Campylostelium 98
Canalohypopterygium 107
Capillolejeunea 62, 436, 437
capsule

annulus 85
cell structure 22, 29–31, 32, 84–5
in classification 52, 53
columella 11, 12, 13–14, 15, 21, 85, 139
dehiscence 13, 24, 28, 29–31, 52, 53, 84–5, 91
elaters 22, 26, 28, 31–2, 54
liverworts 22, 24, 27, 31, 32, 53, 54
mosses 71, 75, 84–92, 211, 374
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operculum 75, 84–5
peristome 75, 85–91, 93–4, 374
pseudocolumella 93
pseudoelaters 12, 13–14, 31
pseudostomata 84, 93
in spore dispersal 92–3
stomata 15, 84
structure 11, 12, 13–14, 22, 24, 25–7, 84–5
sutures 28, 29
valves 28, 29, 30, 31, 53, 93

carbohydrates 152
carbon

in decomposition 312, 326, 347–8, 349, 350,
351, 358

inputs 348–52
in moss-dominated soils 326, 338, 344–8,

356–60, 362
nitrogen ratio 326
storage 234, 243, 263, 338, 344–8, 356–60

carbon cycle 243, 345–52, 354–8, 359–60, 361
carbon dioxide 234, 235, 344, 346, 347,

355–8, 359–60
Cardotiella 103
Caribaeohypnum 113, 407
carotenoids 152, 154, 159, 205
Carrpos 407, 436
Catagoniaceae 114
Catagoniopsis 111
Catagonium 114, 407
Catharomnion 107
Catoscopiaceae 103
Catoscopium 103, 324, 406
Catoscopium nigritum 322
Caudalejeunea 62
caulonema 72, 205, 210, 212–14, 216, 217, 218
Cavicularia 56, 437
cell division 5, 9, 31–2, 50, 51, 86
cell structure

capsule 22, 29–31, 32, 84–5
hornworts 2, 3, 5, 6, 7, 8, 9, 11–13, 18
leaves 53, 75, 78, 79–80
liverworts 31–2, 52, 53
peristome 86–7, 90–1
sporophyte 11–13, 86–7
stem 76

cells
amphithecial 86–7
apical 2, 3, 37–8, 72
brood 205, 210, 212
chemical analysis 250
chemical constituents 152
epidermal 5, 6, 11, 12, 50, 76
exothecial 84, 86
hyaline 79–80, 322–3, 324
ion uptake 250–6, 260–2, 285–6, 291–3,

295, 298, 327, 328–9

mother (see sporocytes)
nutritive 5, 32, 369
oil (see oil bodies)
parenchyma 5, 76, 86
wall thickening 5, 6, 12, 22, 28, 29–31, 87
water balance 227–32, 243
as water conductors 24, 52, 76, 138, 140,

201, 226–32, 243
water storage 322–4

Cephalantholejeunea 62
Cephalojonesia 60, 436
Cephalolejeunea 62
Cephalolobus 60
Cephalomitrion 60
Cephalozia 60
Cephaloziaceae 34, 60, 416
Cephaloziella 60
Cephaloziella kiaerii 407, 414–15
Cephaloziella recurvifolia 155
Cephaloziellaceae 60, 155
Cephaloziineae 60
Cephaloziopsis 60, 434
Ceratodon 100, 209, 210, 416
Ceratodon purpureus

colonization 274–5, 277, 360
as fire moss 274–5, 360
genetics 182–3, 185, 187, 190, 192–3, 194,

370, 376
and pollution 284, 293
sexual reproduction 374, 376, 380, 381–2

Ceratolejeunea 62
Ceuthotheca 103
CH¢ see methane
Chaetocolea 58
Chaetocolea palmata 22
Chaetomitriopsis 114
Chaetomitrium 114
Chaetophyllopsidaceae 57
Chaetophyllopsis 57
Chamaebryum 98
Chandonanthus 60, 171
Chandonanthus hirtellus subsp. giganteus 167
Charophyceae 127, 132–3, 136, 138
Cheilolejeunea 62
Cheilothela 100
chemistry of bryophytes 150–71
Chenia 101
Chileobryon 118
Chiloscyphus 58
Chiloscyphus pallidus 153
Chiloscyphus polyanthos 166, 280
Chionoloma 101
Chionostomum 114
Chloranthelia 59, 440
chlorinated hydrocarbons 298
chlorine-containing compounds 154, 169–70
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chloronema 72, 205, 210, 212–14
chlorophyll 79–80, 156, 236–7, 241–2, 255,

285, 291, 322–3
chloroplasts 2, 3–5, 15, 36, 234, 235
Chonecolea 60
Chonecoleaceae 60
Chorisodontium 99
chromium 151
chromosome numbers 183–5, 370, 391–2
Chrysoblastella 100
Chrysocladium 112
Chrysohypnum 113
Cinclidium 105, 406
Cinclidotaceae 102
Cinclidotus 102
cinnamic acid derivatives 160–1, 170–1
Cirriphyllum 111
Cladastomum 100
cladistic analysis 23, 25, 33, 38–45, 46–7, 49,

95, 128
Cladolejeunea 62, 436
Cladomnion 108
Cladomniopsis 108
Cladonia 273
Cladophascum 100
Cladopodanthus 100, 407, 439
Cladopodiella 60
Clandarium 61
Claopodium 109
Clasmatocolea 58
Clasmatodon 111
classification

fens 313, 314, 315–17
hornworts 15–17
Jungermanniopsida 21, 25, 36, 56–63
liverworts 21, 23, 25, 36–65
Marchantiopsida 21, 23, 25, 48, 49–51,

54–6, 136, 138
mosses 93–118
wetlands 313–14

Clastobryella 114
Clastobryophilum 114
Clastobryopsis 114
Clastobryum 114
Cleistocarpidium 100
Cleveaceae 50, 55
Climaciaceae 113
Climacium 76, 113
Climacium americanum 384, 385, 424
Climacium dendroides 384
Climacium japonicum 424
climate 331, 332, 333, 405–7, 416, 417
climate change 344, 354–8, 359, 361
Cnestrum 99
CO™ see carbon dioxide
cobalt 254

Codonoblepharon 103
Coleochaete 10, 11
Colobodontium 114
Cololejeunea 62, 436
colonization 267–8, 273, 274, 277
columella 11, 12, 13–14, 15, 21, 85, 139
Colura 62
competition 269, 346
Conardia 111
Conocephalaceae 40, 55
Conocephalum 55, 140, 383
Conocephalum conicum

chemical constituents 154, 162, 173, 252
classification 40, 46, 48
genetics 387, 393
structure 26, 32
water content 230, 236

Conoscyphus 58, 407
Conostomum 104, 406
conservation 293, 440–4
copper 254, 293, 295, 381
coprophiles 276–7, 278
Corsinia 55
Corsiniaceae 55
Corsiniineae 51, 55, 63
corticoles 404–5
Corynotheca 98
Coscinodon 98
Coscinodontella 98
Costesia 98
coumarins 160, 167–8, 171
coumestans 160, 168, 171
Crassiphyllum 117
Cratoneuraceae 109
Cratoneurella 111
Cratoneuron 109
Cratoneuron filicinum 280
Cratoneuropsis 111
Crepidophyllum 113
Cronisia 55
Crosbya 107, 440
Crossidium 101
Crossomitrium 81, 107
Crossotolejeunea 62
Crumia 101
Crumuscus 100
Cryphaea 115
Cryphaea heteromalla 287
Cryphaeaceae 115
Cryphaeophilum 112
Cryphidium 115
Cryptochila 60
cryptochrome 208–10
Cryptocolea 60
Cryptocoleopsis 60, 437
Cryptodendron 440
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Cryptodicranum 99
Cryptogonium 116
Cryptoleptodon 117
Cryptomitrium 55
Cryptopapillaria 112
Cryptopodium 105
Cryptothallus 57, 435
Cryptothallus mirabilis 380
Ctenidiadelphus 113
Ctenidium 113
Ctenidium molluscum 279
Curvicladium 117
Curviramea 118, 407
Cuspidatula 407
Cyathodiaceae 51, 55, 63
Cyathodium 55
Cyathophorella 107
Cyathophorum 107
Cyathothecium 113
Cyclodictyon 107
Cyclolejeunea 62, 407
Cygnicollum 98
Cygniella 100
Cylindrocolea 60
Cynodontium 100
Cyptodon 115
Cyptodontopsis 115
Cyrto-hypnum 110
Cyrto-hypnum pygmaeum 76
Cyrtolejeunea 62
Cyrtomnium 105
Cyrtopodaceae 106
Cyrtopodendron 106
Cyrtopus 106
Cystolejeunea 62
cytokinin 200, 203–4, 205, 212, 214, 215–16,

217, 218

Dactylolejeunea 62
Dactylophorella 62, 439
Daltonia 107
Daltoniaceae 107
Dawsonia 97, 227, 235, 407
Dawsonia lativaginata 375–6
decomposition

and acidification 324
as carbon source 312, 326, 347–8, 349, 350,

351, 358
factors affecting 346, 351–2
mosses 324–6, 346, 349, 351–2, 361
as nutrient source 266, 349
in peatlands 312, 324–6, 351–2

Delavayella 61
Dendroalsia 115, 433
Dendrobazzania 59
Dendroceros 3, 5, 6, 13, 14, 15, 16

Dendroceros japonicus 2, 8
Dendroceros tubercularis 2, 4, 9
Dendrocerotaceae 16
Dendrocerotales 16
Dendrocerotoideae 16
Dendrocryphaea 115
Dendrocyathophorum 107
Dendrolejeunea 62
Dendroligotrichum 97
Dendromastigophora 57
Dendropogonella 115
Denotarisia 60
desiccation 262–3, 404
desiccation tolerance

hornworts 17
liverworts 208
mosses 219–20, 236, 238–40, 241–2, 273,

321, 323
strategies 219–20, 225, 232, 238–43

Desmatodon randii 383
Desmotheca 103, 407
Dialytrichia 101
Diaphanodon 112
diaspores 372–3, 404–5 see also asexual

reproduction; sexual reproduction
Dichelodontium 117
Dichelyma 113
Dichodontium 100
Dicladolejeunea 62
Dicnemon 100
Dicnemonaceae 79, 100
Dicranaceae 94, 99, 379
Dicranales 99, 372
Dicranella 99
Dicranidae 98
Dicranodontium 99
Dicranolejeunea 62
Dicranoloma 99, 379, 380
Dicranoloma dicarpum 379
Dicranoweisia 100
Dicranoweisia cirrata 279, 286
Dicranum 83–4, 99, 260, 379, 380
Dicranum bonjeanii 379
Dicranum flagellare 274
Dicranum majus 230, 231, 289
Dicranum polysetum 379
Dicranum scoparium 273, 379
Dicranum spurium 287
Dicranum undulatum 322, 332
Dicranum viride 379
Didymodon 101
dihydroflavonol 166, 168
Dimerodontium 112
Dimorphocladon 114
Diphysciaceae 78, 97
Diphysciales 97
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Diphysciidae 97
Diphyscium 97
Diphyscium cumberlandianum 424
Diphyscium involutum 424
Diplasiolejeunea 62, 437
Diplocolea 60
Diplolepideae 86, 87–91, 92, 94
Diploneuron 107, 434
Diplophyllum 61
Disceliaceae 98
Discelium 98
Distichium 78, 100, 416
Distichophyllidium 107
Distichophyllum 107
distribution

bryofloristic regions 432–40
disjunctive 416–24
factors affecting 405–7, 416–17, 424–5, 437,

438–9
hornworts 433–5, 437–40
liverworts 406–7, 410–11, 414–15, 416–17,

418–19, 424–5, 428–9, 432–40
mosses 406–7, 408–9, 412–13, 416–17, 420–3,

424–9, 433–40
peatlands 345
vicariant 424, 426–7
wetlands 333

diterpenes 154, 156–8, 170, 173
Ditrichaceae 100, 372, 389, 440
Ditrichopsis 100
Ditrichum 100, 389–90, 416
Ditrichum cornubicum 435
Ditrichum pallidum · Pleuridium acuminatum

390
Dolichomitra 117, 437
Dolichomitriopsis 110, 437
Dolotortula 101
Donnellia 114
Donrichardsia 108, 433
Douinia 61
Douinia ovata 235
downland habitats 280
Dozya 116, 437
Drepanocladus 111, 324, 416
Drepanocladus aduncus 319
Drepanocladus exannulatus 319, 322
Drepanocladus fluitans 319
Drepanocladus lapponicus 319, 322
Drepanocladus revolvens 319
Drepanocladus unciniatus 273
Drepanocladus vernicosus 319
Drepanolejeunea 62
Drucella 59
Drummondia 99
Drummondia prorepens 424
Drummondia sinensis 424

Drummondiaceae 99
Drummondioidiae 99
Dryptodon 98
Dumortiera 55
Dumortiera hirsuta 40, 46, 48, 155–6, 230
dung mosses see coprophiles
dust 256, 257, 271, 295
Duthiella 112
Dyadospora 127

Eccremidium 100, 436
Echinocolea 62
Echinodiaceae 117
Echinodium 117, 407
Echinolejeunea 62
ecosystem dynamics 264–7, 271, 344–52,

356–60
ectohydric bryophytes 226–7, 257, 259, 260,

263
Ectropotheciella 113
Ectropotheciopsis 113
Ectropothecium 113
Ectropothecium subobscurum 151
elaters 22, 26, 28, 31–2, 54
Elharveya 113
Elmeriobryum 113
Encalypta 97, 227
Encalypta streptocarpa 168, 171
Encalyptaceae 97
Encalyptales 97
endemics 416, 425, 428, 430–1, 432–40, 441
endohydric bryophytes 226–7
endosymbiosis 5, 6, 7, 17
Endotrichellopsis 108
Enigmella 59
Entodon 113, 406
Entodon cladorrhizans 375
Entodontaceae 113
Entodontella 113
Entodontopsis 111
entomophily 93, 276–7
Entosthodon 98, 372
environmental threats

acid rain 283, 288–90, 441
agriculture 255, 283, 298, 441, 444
air pollution 151, 271, 283, 284–91, 360–1
habitat destruction 358–9, 362, 441, 444
heavy metal pollution 151, 250–1, 283–4,

291–5, 297–8, 381, 389
“hot spots” 441, 442–3, 444
radioactivity 250, 283–4, 295–6, 297
water pollution 283, 297–9

enzyme activity 172, 255
Eobruchia 100
Eoisotachis 58, 440
Eoleucodon 116
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Eopleurozia 63
Eotrichocolea 58
Ephemeraceae 102, 372
Ephemeropsis 107
Ephemerum 83, 102, 268, 372
epiliths 272–3, 281
epiphylls 271–2, 404, 432, 439
epiphytes 73, 77, 94, 270–1, 284, 288,

378–80, 384, 404
Epipterygium 105
epixylics 273–4
Eremonotus 61
Eriodon 111
Erpodiaceae 101
Erpodium 101
Erpodium biseriatum 407, 412–13
Erythrodontium 113
Erythrophyllastrum 101
Erythrophyllopsis 101
Escherichia coli 194
ethylene 201, 206–7
Eucamptodon 100
Eucamptodontopsis 99
Eucladium 101
Eulacophyllum 111
Eumyurium 115
Euptychium 108
Eurhynchiella 111
Eurhynchium 111
Eurhynchium praelongum 274
Eurohypnum 113
Eustichia 101
Eustichiaceae 101
Evansianthus 59
Evansiolejeunea 62, 436
evaporation 233–4, 235, 322
evolution

bryophytes 126–30, 131–2, 151, 171, 226,
369–71

hornworts 10, 11, 15, 17–18, 127, 128
land plants 124–7, 129–33, 140–2, 151, 171,

226
liverworts 36–54, 126–9, 201, 370
mosses 127–8, 129, 370–1

Exodictyon 102
Exormotheca 55
Exormothecaceae 55
Exostratum 102

Fabronia 112
Fabroniaceae 112
Fabronidium 110
Fallaciella 113
Fauriella 110
Felipponea 116
fens

acidity 315–17, 327–9
alkalinity 315–17, 328–9
carbon storage 347, 357–8
chemistry 313, 314, 315–17, 327, 328–9
classification 313, 314, 315–17
climate 331, 332, 333
in climate change 357–8
decomposition 324–6
hydrology 313, 314–15
nutrients 280, 298, 320, 321
plant production 322
species occurrence 313, 318–20, 322, 331
species richness 332–8
vegetation 313, 318–20, 322, 331, 332–8

fertilizers 283, 441
Fifea 118
fire 274–5, 359–60, 362
Fissidens 78, 99, 428, 436
Fissidens cristatus 280
Fissidentaceae 99, 407
Flabellidium 111
flavone glycosides 166, 168
flavonoids 160, 166–7, 168, 170, 171, 173
Fleischerobryum 104
Floribundaria 112, 238
Floribundaria aurea subsp. nipponica 158–9
Florschuetziella 103
Flowersia 104
Folioceros 12, 15, 16
Folioceros appendiculatis 4, 12
Folioceros fuciformis 4, 12
Foliocerotaceae 16
Foliocerotales 16
Fontinalaceae 113
Fontinalis 72, 113, 384
Fontinalis antipyretica 234, 250, 298, 388, 394
Fontinalis dalecarlica 281
Fontinalis squamosa 152, 169
Foreauella 114
forest habitats see woodland
Forsstroemia 117
fossils of bryophytes 126–30, 142, 404–5
Fossombronia 45, 56
Fossombronia alaskana 158
Fossombronia foveolata 24, 30, 40, 46, 48
Fossombroniaceae 40, 56, 63
Fossombroniales 40, 52, 56, 63
Fossombroniineae 56, 63–4
Franciella 106, 440
Frullania 36, 61, 161, 270, 271, 428
Frullania africana 424
Frullania asagrayana 35, 41, 47, 48
Frullania azorica 161
Frullania duricaulis 22
Frullania muscicola 161
Frullania riojaneirensis 424
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Frullania tamarisci 230, 240
Frullaniaceae 407, 428
Frullanoides 62
Fulfordianthus 62, 434
Funaria

bud formation 212–13, 215, 216
classification 98
genetics 219
hormones 206–7, 210, 212–13, 214, 215, 216
life cycle 372
structure 84, 86, 87

Funaria hygrometrica
bud formation 218
colonization 268, 274, 275
desiccation tolerance 242
as fire moss 274, 275
genetics 183, 185, 370
hormones 206, 242
nutrition 249, 256, 275
and pollution 284, 294
sexual reproduction 372, 374, 381, 383

Funariaceae 83, 98, 372, 389
Funariales 90, 98, 371
Funariella 98
Funariidae 97
·Funariophyscomitrella 98
fungi 5, 6, 7, 17, 266–7, 373
Fuscocephaloziopsis 434

Gackstroemia 58
gametangia 50, 51, 72, 73, 74, 82–3, 373–4
gametophyte

in classification 49–50, 52, 94–5, 134–6,
141, 142

“cuticle” 72
in dioicous species 378
hornworts 2, 3, 4, 5, 6
life cycle 369, 371, 372
liverworts 21, 25, 27, 49–50, 52
mosses 71, 72–3, 77, 83
reproductive success 375, 376–7
structure 77

Gammiella 114
Ganguleea 101
Garckea 100
Garovaglia 108
Garovagliaceae 108
gemmae 7, 22, 53, 81, 82, 268, 373
genetics

chromosome numbers 183–5, 370–1, 391–2
clonal structure 384–5
coding sequences 190, 192
cryptic speciation 392–4
ecotypic differentiation 388–9
gene expression 190–4
gene tagging 195

genetic diversity 384–8
genetic identities 393–4
genome size 183–5
genomics 183, 194
homologous recombination 182, 184,

187–90, 191
hybridization 370, 389–92
molecular 182–95, 219–20
natural selection 369, 374, 388–9
polyploidy 370, 389, 391–2
promoters 192–3
recombinants 389, 390–1 (see also

homologous recombination)
transformation 182–3, 185–90, 191, 192

Geocalycaceae 41, 58
Geocalycineae 58
Geocalyx 59
Geothallus 34, 54, 433
Geothallus tuberosus 40, 46, 48
Gerhildiella 60
Gertrudiella 101
gibberellins 204–5
Gigaspermaceae 98
Gigaspermum 98, 407
Giraldiella 113
global warming 344, 354–8, 359, 361
Globulinella 101
Glyphomitrium 98
Glyphothecium 108
Goebeliella 61
Goebeliellaceae 53, 54, 61
Goebelobryum 59
Gollania 113, 406
Gondwanic bryophytes 407, 436, 438, 439,

440
Gongylanthus 59
Goniobryum 105
Goniomitrium 101
Gottschea 57
Gottschelia 60
Gradsteinia 108
grassland habitats 238, 258, 260, 266, 275,

290
Greeneothallus 57
greenhouse gases 256–7, 284–8, 344, 352–8,

360
Grimmia 98, 272, 321, 416
Grimmia atrata 293
Grimmia doniana 279
Grimmia laevigata 263, 273
Grimmia maritima 281
Grimmia orbicularis 260
Grimmia pulvinata 236–7, 281
Grimmiaceae 78, 98, 435
Grimmiales 98
Grollea 58
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Grolleaceae 58
Groutiella 103
Groutiella tomentosa 81
growth regulation 199–211, 212, 219
Gymnocolea 60
Gymnocoleopsis 60
Gymnomitriaceae 61, 416
Gymnomitrion 61, 272
Gymnomitrion obtusum 235
Gymnostomiella 101
Gymnostomum 101
Gyrothyra 31, 59, 433
Gyrothyra underwoodiana 30
Gyrothyraceae 59, 428
Gyroweisia 101

habitat destruction 358–9, 362, 441, 444
habitats 73, 77, 248, 264–5, 268–9 see also

individual habitats
Habrodon 110
Haesselia 60, 434
Hageniella 114
halophytes 281–3
Hamatocaulis 111
Hampeella 108
Handeliobryum 117, 437
Haplocladium 110
Haplohymenium 118
Haplohymenium triste 81
Haplolejeunea 62
Haplolepideae 86, 87–91, 92, 94
Haplomitriaceae 40, 41, 56
Haplomitriales 40, 41, 52, 56, 64
Haplomitrium 29, 32, 39, 45, 51, 52, 56, 140
Haplomitrium blumei 30
Haplomitrium hookeri 40, 46, 48
Haplomitrium hookeri var minutum 24
Haplomitrium mnioides 33, 41, 46, 48
Harpalejeunea 62
Harpanthus 59
Hattoria 60, 437
Hattorianthus 57
Hattorioceros 16
Hattoriolejeunea 62, 439
heathland habitats 275–6
heavy metal pollution 151, 250–1, 283–4,

291–5, 297–8, 381, 389
Hebantia 97
Hebertaceae 58
Hebertineae 58
Hedwigia 104
Hedwigiaceae 104
Hedwigiales 104
Hedwigidium 104
Helicoblepharum 107
Helicodontium 112

Helicophyllaceae 104
Helicophyllum 104
Helodiaceae 109
Helodium 109
Helodium blandowii 74
Hemiragis 107
Henicodium 116
Hennediella 101
Hepaticae see liverworts
Hepaticites devonicus 129
Hepatostolonophora 59
Herbertaceae 41, 428
Herbertus 58
Herbertus pensilis 41, 47, 48
herbicides 441
Herpetineuron 118
Herzogianthus 57
Herzogiaria 58, 407
Herzogiella 113
Herzogobryum 61, 416, 418–19
Heterocladium 110
Heterocladium macounii 76
Heterophyllium 114
Heteroscyphus 59
Heteroscyphus planus 163
Hildebrandtiella 116, 407
Hilpertia 101
Himantocladium 117
Holodontium 100
Holomitriopsis 99
Holomitrium 99
Holomitrium perichaetiale 379
Homalia 117
Homaliadelphus 117
Homaliodendron 117
Homalotheciella 111
Homalothecium 111
Homalothecium lutescens 230, 231
Homalothecium sericeum 279
Homomallium 113
Hondaella 113, 437
Hookeria 107, 406
Hookeria lucens 230, 231
Hookeriaceae 107
Hookeriales 75, 79, 81, 106
Hookeriineae 106
Hookeriopsis 107
Horikawaea 116, 437
Horikawaella 60
hormones 139–40, 199–208, 210, 212–19
Horneophyton 141
Horneophytopsida 139, 140
hornworts

antheridia 7–10, 15
apical cells 2, 3
archegonia 7, 8
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hornworts (cont.)
asexual reproduction 7
carbon storage 234, 243
cell division 5, 9
cell structure 2, 3, 5, 6, 7, 8, 9, 11–13, 18
chemical constituents 150–71
chloroplasts 2, 3–5
chromosome numbers 391–2
cladistic analysis 39, 45, 46, 49
classification 15–17
desiccation tolerance 17
distribution 433–5, 437–40
egg production 7
endosymbiosis 5, 6, 7, 17
epidermal cells 5, 6, 11, 12
evolution 10, 11, 15, 17–18, 127, 128
fossil record 128, 129
fungal symbiosis 5, 6, 7, 17
gametangia 373
gametophytes 2, 3, 4, 5, 6
growth regulation 203, 206
hormones 139–40, 203, 206
involucres 11
life cycle 7–14, 17, 371–4
life strategies 371–4
liverworts compared 3, 8–9, 10, 17
mating patterns 382
metabolism (see under primary; secondary)
morphology 2, 3–10
mosses compared 3, 17, 71
mucilage 2, 3, 7, 17
parenchyma cells 5
photosynthesis 12–13, 17, 234
phylogenetic classification 15, 48, 133–42
phylogenetic history 10, 11, 15, 17–18, 127,

128
polyploidy 391–2
primary metabolism 152
rhizoids 2, 5, 6
secondary metabolism 154, 156, 158, 159,

160, 166, 169, 170–1
sexual reproduction 7–14, 17, 371–4, 382
sperm 9, 10
spores 11, 13, 14, 374
sporocytes 31–2
sporophytes 2, 10–14, 15, 17
tubers 6, 7
uptake mechanisms 252

Horridohypnum 113
Husnotiella 436
Hyalolepidozia 59
hybridization 370, 389–92
Hydrocryphaea 117
Hydropogon 115, 407, 434
Hydropogonaceae 115, 428
Hydropogonella 115, 434

Hygroamblystegium 108
Hygrobiella 60
Hygrodicranum 99
Hygrohypnum 111
Hygrolembidium 59, 407
Hylocomiaceae 109
Hylocomiastrum 109
Hylocomiopsis 110
Hylocomium 76, 109
Hylocomium splendens

colonization 268, 274, 275, 360
desiccation tolerance 238
genetics 387
habitat 268, 275, 346
ion uptake 251, 253
nutrition 254, 255–8, 260, 264, 265
and pollution 283, 288, 290, 293, 294

Hymenodon 105
Hymenodontopsis 105
Hymenolomopsis 99
Hymenophytaceae 57
Hymenophytineae 64
Hymenophyton 57
Hymenostyliella 102
Hymenostylium 102
Hyocomium 113
Hyophila 102
Hyophila propagulifera 405
Hyophiladelphus 102
Hypnaceae 113, 270
Hypnales 77, 79, 108
Hypnanae 106
Hypnella 107
Hypnidae 87
Hypnobartlettia 108, 440
Hypnodendraceae 105
Hypnodendron 105
Hypnodontopsis 101
Hypnum 73, 113
Hypnum cupressiforme 159, 166, 266
Hypnum jutlandicum 275
Hypodontium 102, 436
Hypoisotachis 58
Hypopterygiaceae 107
Hypopterygium 107

Indusiella 98
insects in spore dispersal 93, 276–7, 404
introduced species 405, 441
involucre 11, 26, 50, 51
Irelandia 113
iron 277, 279, 295
Ischyrodon 112
island habitats 428–9, 432, 435, 437, 438, 439
Isobryales 77
Isocladiella 114
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isocoumarins 160, 168
Isodrepanium 117
Isolembidium 59
Isophyllaria 58
Isopterygiopsis 113
Isopterygium 113
Isotachis 58, 169
Isothecium 111
Isothecium myosuroides 288
Isothecium subdiversiforme 169
Itatiella 97
Iwatsukia 60
Iwatsukiella 110

Jackiella 60
Jackiellaceae 60
Jaegerina 116
Jaffueliobryum 98
Jamesoniella 60
Jamesoniella autumnalis 166
jasmonates 207
Jensenia 57
Jensenia decipiens 24, 53
Jonesiobryum 101
Jubula 61
Jubula hutchinsiae 230, 237
Jubula pennsylvanica 22, 28, 41, 47, 48
Jubulaceae 41, 53, 54, 61
Jubulineae 53, 61, 65
Jubulopsidaceae 58
Jubulopsis 58
Jungermannia 61
Jungermannia exsertifolia subsp. cordifolia 166
Jungermannia leiantha 41, 47, 48
Jungermannia vulcanicola 151, 298
Jungermanniaceae 41, 60, 416
Jungermanniales 41, 53, 58, 392, 434
Jungermanniales acrogynae see

Jungermanniidae
Jungermanniales anacrogynae see

Metzgeriidae
Jungermanniidae 34, 52, 57, 64
Jungermanniineae 60, 64
Jungermanniopsida 56

cladistic analysis 45, 46–7, 49
classification 21, 25, 36, 56–63
evolution 45, 49, 51–4
identification 51–4
oil bodies 34, 35, 36
phylogenetic classification 48
structure 21, 29

Juratzkaea 111
Juratzkaeella 111

Kiaeria 99, 406
Kiaeria starkei 289

Kingiobryum 99, 434
Kleioweisiopsis 100, 436
Koponenia 108
Krunodiplophyllum 61
Kurohimehypnum 111
Kurzia 59
Kymatocalyx 60
Kymatolejeunea 62

lamellae 79
Lamellocolea 59, 440
Laurasian bryophytes 406–7, 439
leachates 256, 257–8, 271, 295, 296
lead 254, 293–4, 298
leaves

areolation 79–80
arrangement 21, 22, 78
in asexual reproduction 81
cell structure 53, 75, 78, 79–80
costa 75, 79
“cuticle” 235
incubous 22
lamellae 79
liverworts 21–3, 24, 54
mamillae 80
mosses 71, 75, 76, 78–80, 81
papillae 80, 235
perichaetial 82–3, 84
perigonial 82–3
shape 78
succubous 22, 24
water conduction 227
see also chlorophyll

Leiodontium 113
Leiolejeunea 62
Leiomela 104
Leiomitra 58
Leiomitrium 103
Leiosporoceros 16
Leiosporocerotaceae 16
Leiosporocerotales 16
Lejeunea 62
Lejeunea cavifolia 41, 47, 48
Lejeuneaceae 36, 41, 53, 54, 62, 270, 271, 407
Lembidium 59
Lembophyllaceae 118
Lembophyllum 118
Lepicolea 37, 57
Lepicolea ochroleuca 165, 166
Lepicoleaceae 57
Lepicoleales 53, 57, 64
Lepicoleineae 53, 57
Lepidogyna 58
Lepidolaena 58
Lepidolaena taylorii 157
Lepidolaenaceae 58
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Lepidolaenineae 58
Lepidolejeunea 62
Lepidopilidium 107
Lepidopilum 107
Lepidozia 59
Lepidozia incurvata 166
Lepidozia reptans 41, 47, 48, 158, 167, 273, 407,

410–11
Lepidoziaceae 34, 41, 59, 407, 416, 428
Lepidoziineae 59
Leptobarbula 102
Leptobryum 103
Leptobryum pyriforme 284, 285, 405
Leptocladiella 109
Leptocladium 110
Leptodictyum 108
Leptodon 117
Leptodontaceae 117
Leptodontiella 102
Leptodontiopsis 103
Leptodontium 102
Leptohymenium 109
Leptoischyrodon 114
Leptolejeunea 62
Leptolejeunea elliptica 161
Leptophyllopsis 59
Leptopterigynandrum 110
Leptoscyphopsis 59
Leptoscyphus 59
Leptostomataceae 105
Leptostomum 105, 407
Leptotheca 105
Leptotrichella 99
Lepyrodon 117, 407
Lepyrodontaceae 116
Lepyrodontopsis 112
Leratia 103
Lescuraea 110
Leskea 110
Leskeaceae 109
Leskeadelphus 110
Leskeella 110
Leskeodon 107
Leskeodontopsis 107
Lethocolea 59
Lethocolea glossophylla 163
Leucobryaceae 80, 100, 379
Leucobryum 100
Leucobryum albidum 388
Leucobryum glaucum 379, 388
Leucobryum juniperoideum 379
Leucodon 116, 406
Leucodon nipponicus 387
Leucodon sciuroides 260
Leucodon temperatus 387
Leucodontaceae 115

Leucodontales 77
Leucolejeunea 62
Leucolejeunea clypeata 35
Leucolepis 105, 433
Leucoloma 99, 437
Leucomiaceae 107
Leucomium 107
Leucoperichaetium 98
Leucophanes 102
Levierella 112
life cycles 7–14, 17, 25–32, 72–4, 92–3, 211–18,

371–4, 376–7
life strategies 267–9, 271, 369, 371–4
light responses 208–10, 212, 235–7, 243
lignans 160, 165–6, 171
Limbella 108
Lindbergia 110
Lindigia 111
Lindigianthus 62
lipids 152–3
litter 260, 266, 273–4, 349, 351
liverworts

antheridia 50, 51–2
antheridiophores 26
apical cells 3, 37–8
aquatic 280
archegonia 23, 25, 27, 37–8, 50, 53
archegoniophores 23, 25, 26, 27
asexual reproduction 373
biochemistry 172–4
biosynthesis 172–4
capsules 22, 24, 27, 31, 32, 53, 54
cell division 50, 51
cell structure 31–2, 52, 53
chemical constituents 150–71
chromosome numbers 391–2
cladistic analysis 23, 25, 33, 38–45, 46–7, 49
classification 21, 23, 25, 36–65
clonal structure 385
colonization 268
complex thalloid 3, 21, 23, 26, 36–7, 45
conservation 441–4
corticolous 404–5
cryptic species 393
cultivated 174
desiccation tolerance 208
dioicous 377, 383
distribution 406–7, 410–11, 414–15, 416–17,

418–19, 424–5, 428–9, 432–40
ecotypic differentiation 389
endangered 441
endemic 416, 428, 432–40
endohydric 227
environmental threats 293, 297–8
enzyme activity 172
epidermal cells 50
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epiphyllous 271, 272, 404, 439
epiphytic 270, 273
epixlyic 273
evaporation 233–4
evolution 36–54, 126–9, 201, 370
fertilization rates 375
fossil record 126–7, 129
fungal symbiosis 267, 373
gametangia 50, 51, 373
gametophytes 21, 25, 27, 49–50, 52
gemmae 22, 53, 373
genetics 370, 385, 386–8, 389, 393
growth regulation 203, 205, 206, 207, 208
hormones 139–40, 203, 205, 206–7, 208
hornworts compared 3, 8–9, 17, 21
identification 25–6, 42–4
inorganic compounds 151
involucres 26, 50, 51
leafy 21–3, 36, 45, 49, 52, 53, 64
leaves 21–3, 24, 54
life cycle 25–32, 371–4
life strategies 371–4
mating patterns 377, 382–3
metabolism (see under primary; secondary)
metal tolerance 151, 297–8, 389
morphology 21–3, 25–36
mosses compared 21, 39, 45, 71
nutrition 249–50
odor 152–3, 154, 160–4, 165–7, 168, 170–1
oil bodies 33–6, 50, 154
paraphyllia 27
photosynthesis 235
phylogenetic classification 36–8, 48,

133–42
phylogenetic history 126–9
polyploidy 391–2
primary metabolism 152–3, 171, 172
protonemata 372
rhizoids 23, 50
scales 23, 27, 50
secondary metabolism 154–8, 159, 160–4,

165–7, 168, 169–71, 172–4
sex ratios 381–2
sexual reproduction 25–32, 371–4, 375,

377, 381–3
simple thalloid 3, 21, 23, 31, 36, 37–8, 45,

52, 64
sperm 49
spores 29–32, 374, 376, 404
sporocytes 24, 31–2, 49
sporophytes 21, 24, 25, 26, 27–32, 50, 51,

53–4, 371
stola 24
uptake mechanisms 252
water balance 27, 228, 229, 230, 231, 236
water conduction 235

Lobatoriccardia 57
Loeskeobryum 109
Loeskypnum 111
Loiseaubryum 98, 436
Lophochaete 58
Lophocolea 59
Lophocolea heterophylla 41, 47, 48
Lophocoleaceae 58, 416
Lophocoleineae 58
Lopholejeunea 62, 151, 436
Lophonardia 61
Lophozia 61, 273
Lophoziaceae 60, 416
Lophoziineae 64
Lopidium 107
Lorentziella 98
Luisierella 102
Lunularia 55
Lunularia cruciata 40, 46, 48, 242
Lunulariaceae 40, 55
lunularic acid 33, 208
Luteolejeunea 62, 434
Lyellia 97

Macgregorella 112, 439
Macrocolura 62
Macrocoma 103
Macrodictyum 100
Macrodiplophyllum 61
Macrohymenium 114
Macrolejeunea 62
Macromitrium 103, 379, 436
Macrothamniella 114
Macrothamnium 109
Macvicaria 61, 407, 437
magnesium 255, 260, 261, 262, 264, 266, 275
Mahua 114
Makinoa 57
Makinoa crispata 40, 46, 48, 169
Makinoaceae 40, 57, 64
Mamillariella 110, 437
Mandoniella 111
manganese 151, 254
Mannia 55
Marchantia 36, 50, 55, 206, 388, 393
Marchantia chenopoda 36, 387
Marchantia paleacea 26
Marchantia polymorpha

chemical constituents 152, 160, 167, 172,
173–4

classification 40, 46, 48
nutrition 249–50
and pollution 293
structure 26, 35
water content 230

Marchantiaceae 40, 55, 428
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Marchantiales 40, 51, 55, 206, 235
Marchantiidae 55
Marchantiineae 55
Marchantiopsida 54

cell structure 31
cladistic analysis 45, 46–7, 49
classification 21, 23, 25, 48, 49–51, 54–6,

136, 138
evolution 45, 49–51
identification 49–51
oil bodies 36
structure 21, 31, 49–51

Marchesinia 62
Marchesinia bongardiana 161, 164
Marsupella 61, 272
Marsupella emarginata 280
Marsupidium 59, 407
Mastigolejeunea 62
Mastigopelma 59
Mastigophora 53, 57
Mastigophoraceae 57
Mastopoma 114
Matteria 103
Meesia 103, 324
Meesia triquetra 386, 387
Meesiaceae 103
Megaceros 5, 11, 12, 13, 15, 16
Megaceros aenigmaticus 4, 6, 7
Megaceros flagellaris 13
Megaceros vincentianus 40, 46, 48
Megalembidium 59, 440
Meiotheciella 114
Meiothecium 114
Meiotrichum 97
mercury 151, 291, 298
Merrilliobryum 112, 439
Mesoceros 16
Mesochaete 105, 440
Mesonodon 113
Mesoptychia 61
Mesoptychiaceae 61
Mesotus 100, 440
metabolism 151–71, 172–4, 240–2, 255, 281,

287, 290, 369
Metacalypogeia 59
Metadistichophyllum 107
Metahygrobiella 60
metal tolerance 151, 291, 293, 297–8, 381, 389
Metalejeunea 62
Metaneckera 117
Meteoriaceae 112, 407
Meteoridium 111
Meteoriella 109
Meteoriopsis 112
Meteorium 112
methane 344, 347, 348, 352–4, 357–8, 359–60

methionine 139
Metzgeria 57
Metzgeria furcata 40, 46, 48, 229, 230
Metzgeria rufula 152
Metzgeriaceae 34, 40, 57
Metzgeriales 40, 56, 64, 129, 140, 392
Metzgeriidae 34, 52–3, 56, 64
Metzgeriineae 52, 57, 64
Metzgeriopsis 62
Metzgeriothallus 129
Meum athamanticum 155
Micralsopsis 116
Microbryum 102
Microcampylopus 100
Microcrossidium 102
Microctenidium 114
Microlejeunea 62
Micromitrium 102, 372
Micropterygium 59, 434
Microtheciella 118
Microtheciellaceae 118
Mielichhobryum 105
Mielichhoferia 105, 293, 390–1
Mielichhoferia elongata 385, 386, 387, 388,

390–1, 393–4
Mielichhoferia mielichhoferiana 385, 387, 388,

390–1
mineral nutrition 249–67
mires see peatlands
Mironia 102
Mitrobryum 100
Mittenia 106
Mitteniaceae 106
Mittenothamnium 114
Mitthyridium 102
mixohydric bryophytes 226–7
Miyabea 110, 437
Mizutania 57
Mizutaniaceae 57
Mniaceae 75, 105, 227, 392
Mniobryoides 105
Mniomalia 105
Mnium 105, 394
Mnium hornum 167, 168, 230, 234
Mnium marginatum 183
Mnium undulatum 381
Moerckia 57
moisture 211, 232, 238, 240, 258, 348–9,

351–2, 360
molecular genetics 182–95, 219–20 see also

genetics
Molendoa 102
Monocarpaceae 55
Monocarpineae 55, 63
Monocarpus 55
Monoclea 49, 50–1, 55, 407

i n d e x464

© Cambridge University Press www.cambridge.org

Cambridge University Press
0521667941 - Bryophyte Biology
Edited by A. Jonathan Shaw and Bernard Goffinet
Index
More information

http://www.cambridge.org/0521667941
http://www.cambridge.org
http://www.cambridge.org


Monoclea gottschei 40, 46, 48
Monoclea gottschei subsp. elongata 26
Monocleaceae 40, 55
Monocleales 40, 55
Monosoleniaceae 55
Monosolenium 55
monoterpenes 154–5, 170, 173
morphology

hornworts 2, 3–10
liverworts 21–3, 25–36
mosses 72–93

Moseniella 103
mosses

acrocarpous 72, 73, 77, 79, 85, 416
amphithecial cells 86–7
antheridia 82
apical cells 72
aquatic 151, 280–1, 298–9
archegonia 82
asexual reproduction 81–2, 274
autoicous 380–1, 382–3
axillary hairs 75, 76–7
biochemistry 172, 173
biosynthesis 173
branching patterns 72–3, 74, 77, 212–13,

255
brood cells 205, 210, 212
bud formation 205, 212–13, 214–19
calcicole 258, 266, 277, 279, 280
calcifuge 277, 279, 280
capsules 71, 75, 84–92, 211, 374
carbon storage 263, 326, 338, 344–8,

356–60, 362
caulonemata 72, 205, 212–14, 216, 217, 218
cell division 86
chemical constituents 150–71, 211, 352
chloronemata 72, 205, 210, 212–14
chromosome numbers 183–5, 391–2
cladistic analysis 95
classification 93–118
cleistocarpous 372, 374, 389–90
clonal structure 384–5
colonization 267–8, 273, 274, 277
conservation 293, 441–4
“copper” 293, 381
coprophilous 276–7, 278
corticolous 404–5
cryptic species 393–4
decomposition 324–6, 346, 349, 351–2, 361
desiccation tolerance 219–20, 236, 238–40,

241–2, 273, 321, 323
dioicous 374, 375, 377, 383
distribution 406–7, 408–9, 412–13, 416–17,

420–3, 424–9, 433–40
ecotypic differentiation 389
ectohydric 227, 257, 259, 260, 263

endangered 441, 444
endemic 416, 428, 433–40
endohydric 227
environmental threats 284–97, 298–9, 355
enzyme activity 172
epidermal cells 76
epilithic 272–3, 279, 281
epiphyllous 271
epiphytic 73, 77, 94, 270, 288, 384, 404
epixlyic 273–4
evaporation 233–4, 235, 322
evolution 127–8, 129, 370–1
exothecial cells 84, 86
fertilization rates 375
fire 274–5, 359–60
fossil record 128, 129
fungal symbiosis 266–7
gametangia 72, 73, 74, 82–3, 373
gametophytes 71, 72–3, 77, 83
gemmae 81, 82
genetics 182–95, 219–20, 370–1, 376,

384–5, 386–8, 389–92, 393–4
genome size 183–5
growth regulation 203, 205, 206–7,

209–11, 212–19
halophytic 281–3
hormones 139–40, 203, 204, 205, 206–7,

210, 212–19
hornworts compared 3, 17, 71
hybridization 389–92
hydroid tissue 76, 201, 227
inorganic compounds 151
leaves 71, 75, 76, 78–80, 81
life cycle 72–4, 92–3, 211–18, 371–4, 376
life strategies 268, 371–4
light responses 209–10, 212, 236–7
litter species 273, 274
liverworts compared 21, 39, 45, 71
mating patterns 377–80, 382–4
metabolism 281, 287, 290 (see also under

primary; secondary)
metal tolerance 151, 293, 381, 389
molecular genetics 182–95, 219–20
morphology 72–93
mucilage 77
nitrogen uptake 255, 256, 258, 264, 320–1,

360–1
nutrient recycling 263–4
nutrient requirements 249
nutrient sources 257–62, 265, 273, 275,

276, 277, 279–80
nutrient uptake 250–6, 260, 320, 321
nutrients reduced 346, 349, 351
odor 162, 166–8, 171
paludification 349
papillae 76

Index 465

© Cambridge University Press www.cambridge.org

Cambridge University Press
0521667941 - Bryophyte Biology
Edited by A. Jonathan Shaw and Bernard Goffinet
Index
More information

http://www.cambridge.org/0521667941
http://www.cambridge.org
http://www.cambridge.org


mosses (cont.)
paraphyllia 76
paraphyses 83
parenchyma cells 76, 86
peatland habitats 318–35
perichaetia 82–3, 84
perigonia 82–3
phanerocarpous 389–90
photosynthesis 76, 78, 79–80, 234, 235,

239–40, 241–2, 355
phylogenetic classification 93–5, 133–42
phylogenetic history 127–8, 129
pleurocarpous 73–4, 75, 76, 77, 79, 85, 94,

260, 416
polyploidy 389, 391–2
primary metabolism 152, 153, 172
protonemata 72, 210, 211–18, 249, 371–2,

373, 380
pseudoparaphyllia 76
rhizoids 74–5, 81
saxicolous 77 (see also under epilithic)
secondary metabolism 154, 156, 158–9,

160–2, 166–8, 169, 170–1, 173
sex ratios 380–2
sexual reproduction 72–4, 82–93, 210–11,

274, 371–4, 375, 377–84
sperm 184
spores 71, 72, 84, 92–3, 211, 374, 375–6,

404
sporophytes 71, 72, 73, 74, 75, 83–92, 371
stems 72–3, 74, 75–7, 81
stress tolerance 202, 281
water balance 230, 231, 232, 236
water conduction 235
water storage 321–4

mucilage 2, 3, 5, 6, 7, 17, 77
Muelleriella 103
Muellerobryum 116
Muscites bertrandi 129
Muscites plumatus 129
Muscites polytrichaceus 129
Muscoflorschuetzia 97
Muscoherzogia 100
mycorrhizae 5, 266–7
Mylia 61
Myrinia 112
Myriniaceae 112
Myriocolea 62
Myriocoleopsis 62
Mytilopsis 59
Mytilopsis albifrons 22
Myurella 110
Myuriaceae 115
Myurium 115
Myurium hochstetteri 235
Myuroclada 111

Nanomarsupella 61
Nanomitriella 98
Nanomitriopsis 102
Nanothecium 114
naphthalenes 160, 165
Nardia 61
natural selection 369, 374, 388–9
Neckera 117, 394, 406
Neckera crispa 230, 231
Neckera pumila 288
Neckeraceae 117, 407
Neckeropsis 80, 117
Neesioscyphus 58
Nematocladia 112
Neobarbella 118
Neodicladiella 112
Neodolichomitra 109
Neogrollea 59, 440
Neohattoria 61
Neohodgsonia 55
Neolindbergia 116
Neomacounia 117, 433
Neomeesia 103, 407
Neonoguchia 112
Neophoenix 102
Neorutenbergia 108, 436
Neosharpiella 98
Neotrichocolea 58, 437
Neotrichocoleaceae 58
Nephelolejeunea 62
Neurolejeunea 62
NH£ see ammonia
nickel 151, 254, 293, 294, 295
Nipponolejeunea 62, 437
nitrates 172, 258, 259, 275, 287, 316
nitrogen

applied artificially 259, 263, 298, 320, 321
carbon ratio 326
fire affects 360
and pollution 287, 288–90
uptake 255, 256, 258, 264, 265

nitrogen-containing compounds 154, 169
nitrogen oxides 256–7, 283, 287, 360
Nobregaea 111, 435
Noguchiodendron 117
Nostoc endosymbiosis 5, 6, 7, 17, 373
Noteroclada 50, 56
Noteroclada confluens 24
Nothogymnomitrion 61
Nothostrepta 61
Notoceros 16
Notoligotrichum 97
Notoscyphus 61, 407
Notothyladaceae 16
Notothyladales 40
Notothyladoideae 16
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Notothylales 16
Notothylas 11, 12, 15, 16, 17
Notothylas orbicularis 9, 40, 46, 48
Notothylas temperata 13, 14
Nowellia 60
Nowellia curvifolia 235, 407
NOx see nitrogen oxides
nutrients

applied artificially 259–62, 263, 265, 320,
321, 360–1

from decomposition 266, 349
in desiccation 262–3
and ecosystem dynamics 264–7, 271,

344–52
and fires 360
mosses reduce 346, 349, 351
natural inputs 256–62, 271
in peatlands 258, 280, 298, 320, 321
pollution affects 285–6, 288–9
recycling 257, 263–4
requirements 249–50
from substratum 248, 257, 271–81
uptake mechanisms 250–6, 260

O£ see ozone
Ochrobryum 100
Ochyraea 108, 435
Octoblepharum 102
Odontolejeunea 62
Odontoschisma 60
Odontoseries 59
odor 152–3, 154, 160–8, 170–1
Oedicladium 115
Oedipodiaceae 97
Oedipodiella 98
Oedipodium 97, 406
oil bodies 33–6, 154
Okamuraea 110
oligosaccharins 207
Oligotrichum 97
Omphalanthus 62, 434
Oncophorus 100
operculum 75, 84–5
Oreas 100, 406
Oreoweisia 100
Orontobryum 109
Orthoamblystegium 110
Orthodicranum 100
Orthodontiaceae 104
Orthodontium 104
Orthodontium lineare 405
Orthodontopsis 104, 437
Orthomitrium 437
Orthomnion 105
Orthorrhynchiaceae 116
Orthorrhynchidium 116

Orthorrhynchium 116
Orthostichella 118
Orthostichidium 116
Orthostichopsis 116
Orthotheciella 108
Orthothecium 114
Orthotrichaceae 83, 87, 99, 103, 270, 374, 379
Orthotrichales 90, 103
Orthotrichum 84, 103, 321
Orthotrichum affine 287
Orthotrichum cupulatum 279
Orthotrichum lyellii 288
Orthotrichum pulchellum 287
Orthotrichum striatum 288
Oryzolejeunea 62
Osterwaldiella 116
Otolejeunea 62
Oxymitra 56
Oxymitraceae 56, 63
Ozobryum 433
ozone 283, 290–1

Pachyglossa 59
Pachyneuropsis 102, 439
Pachyschistochila 57
Palamocladium 111
Palisadula 115, 437
Pallavicinia 52, 57, 129
Pallavicinia lyellii 40, 46, 48
Pallaviciniaceae 40, 53, 57, 64
Pallaviciniineae 56
Pallavicinites 129
Paludella 103
paludification 349
Palustriella 76, 109
papillae 76, 80, 235
Papillaria 238
Papillidiopsis 114, 407
Paracromastigum 59, 434
Paracromastigum bifidum 28
Paraleucobryum 100
Paramomitrion 61
Paranapiacabaea 114
paraphyllia 27, 76, 227
Pararhacocarpus 104
Paraschistochila 57
Parisia 100, 440
particle contamination 283, 291, 295
peatlands

acid rain 290
acidity 252–3, 255, 326–9, 332–3, 351, 352
alkalinity 252–3, 315–17, 328–9
carbon storage 326, 338, 344–7
chemistry 252–3, 255, 314, 315–17, 326–7,

328–9, 330
climate 331, 332, 333
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peatlands (cont.)
conversion 358–9
decomposition 312, 324–6, 351–2
distribution 345
formation 312
hydrology 313, 314–15, 324, 330
nutrients 258, 280, 298, 320, 321
plant production 320–1, 322
species occurrence 317–20, 322, 329–32
species richness 332–8
vegetation 317–20, 322, 329–38
water-holding capacity 321–4

Pedinophyllopsis 59
Pedinophyllum 59
Pelekium 110
Pellia 45, 51, 56, 383, 392, 406
Pellia appalachiana 28
Pellia borealis 385, 392
Pellia endiviifolia 393
Pellia epiphylla

chemical constituents 152, 157–8, 162–4,
166

classification 40, 46, 48
genetics 387, 392
structure 28, 32
water content 230

Pelliaceae 40, 56, 64
Pelliineae 56, 63, 64
Peltolepis 55
Pendulothecium 117
Pentastichella 103
Penzigiella 116
peptides 207
Perdusenia 59
perianth 22, 23, 27, 53, 54
perichaetium 82–3, 84, 378
perigonium 82–3, 378
perigynium 25, 27
peristome

cell structure 86–7, 90–1
cilia 87, 90–1
in classification 93–4
diplolepideous 86, 87–91, 92, 94
endostome 86, 87, 89, 90
exostome 75, 86, 87, 89–90, 92, 94
haplolepideous 86, 87–91, 92, 94
hygroscopic 87, 92
in spore dispersal 92, 374
structure 85–91
teeth 75, 85–91, 94, 374

Perssonia 105, 436
Perssoniella 58, 440
Perssoniellaceae 58
Perssoniellineae 57
pesticides 255, 283
Petalophyllum 45, 56

Petalophyllum ralfsii 40, 46, 48
Phaeoceros 12, 15, 16, 234
Phaeoceros laevis 40, 46, 48, 159
Phaeoceros laevis subsp. carolinianus 2, 4, 6, 8, 9,

12, 13
Phaeolejeunea 62
Phanerochaete velutina 266
Phascopsis 102
phenanthrenes 160, 164, 169–70
phenylethers 160, 161–2
phenylglycosides 160, 161–2
Philonotis 104, 227
Philonotis fontana 237
Philophyllum 107
phosphates 298–9
phosphorus

and fires 275
in peatland 316, 320
and pollution 290, 298–9
uptake 255, 256, 257–8, 262, 263

photosynthesis
in climate change 355
hornworts 12–13, 17, 234
liverworts 235
mosses 76, 78, 79–80, 234, 235, 239–40,

241–2, 355
and nutrition 265
and pollution 285, 287, 291, 292, 360
process 232–6
of Sphagnum 324
see also carbon cycle

Phycolepidozia 59
Phycolepidoziaceae 59
Phyllodon 114
Phyllodrepaniaceae 105
Phyllodrepanium 105, 434
Phyllodrepanium falcifolium 437
Phyllogoniaceae 116, 407
Phyllogonium 116
Phyllogonium fulgens 437
Phyllothallia 56
Phyllothallia nivicola 24
Phyllothalliaceae 56, 416
Phyllothalliales 63
Phyllothalliineae 56, 63
phylogenetic classification

bryophytes 133–42
hornworts 15, 48, 133–42
land plants 124–5, 135–40
liverworts 36–8, 48, 133–42
mosses 93–5, 133–42

phylogenetic history
bryophytes 126–30, 131–2, 151, 171, 226
hornworts 10, 11, 15, 17–18, 127, 128
land plants 124–7, 129–33, 140–2, 151, 171,

226
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liverworts 126–9
mosses 127–8, 129

Physantholejeunea 62, 434
Physcomitrella 98, 209, 213, 215
Physcomitrella patens 182–3, 185–90, 192, 193,

194, 195, 371, 373, 383
Physcomitrellopsis 98
Physcomitrium 98, 372
phytochrome 208–10
Pictolejeunea 62
Pictus 435
Pigafettoa 59
Piloecium 115
Pilopogon 100
Pilosium 111
Pilotrichaceae 107
Pilotrichella 118, 227, 235, 238
Pilotrichella ampullacea 232
Pilotrichella flexilis 167
Pilotrichidium 107
Pilotrichopsis 115
Pilotrichum 107
Pinnatella 117
Pireella 116
Pisanoa 61
placenta 11–12, 27, 28
Plagiobryum 105
Plagiochasma 55
Plagiochasma rupestre 383
Plagiochila 59, 169, 271, 382
Plagiochila asplenioides 387, 391
Plagiochila britannica 391
Plagiochila columbica 424
Plagiochila fasciculata 165
Plagiochila integerrima 424
Plagiochila porelloides 391
Plagiochilaceae 59, 407, 428
Plagiochilidium 59
Plagiochilion 59
Plagiomnium 105, 394
Plagiomnium affine 387
Plagiomnium ciliare 385
Plagiomnium curvatulum 387, 392
Plagiomnium elatum 387
Plagiomnium ellipticum 387
Plagiomnium medium 387, 392
Plagiomnium tezukae 387
Plagiopus 104
Plagioracelopus 97
Plagiotheciaceae 112
Plagiotheciopsis 114, 407
Plagiothecium 112, 383
Plagiothecium berggrenianum 406, 408–9
Plagiothecium denticulatum 274
Plagiothecium undulatum 240
plant litter 260, 266, 273–4, 349, 351

plant migration 287, 356, 358
plate tectonics 416–17, 424–5, 437, 438–9
Platycaulis 59
Platydictya 114
Platygyriella 114
Platygyrium 81, 114
Platyhypnidium 80, 111
Platylomella 78, 109
Platyneuron 100
Plaubelia 102
·Pleuriditrichium 100
Pleuridium 100, 372, 389–90
Pleuridium subulatum · Ditrichum palludum

390
Pleurochaete 102
Pleurocladopsis 57
Pleurocladula 60
Pleurophascum 105, 407
Pleurorthotrichum 103
Pleurozia 53, 63
Pleuroziaceae 63
Pleuroziales 63
Pleuroziineae 53
Pleuroziopsidaceae 113
Pleuroziopsis 113
Pleurozium 109, 406
Pleurozium schreberi

colonization 274, 275, 360
genetics 384
habitat 275, 346
mineral uptake 260, 295–6
and pollution 283, 286, 287, 290, 293,

295–6
water storage 235

Pluvianthus 62
Pocsiella 100, 436
Podomitrium 57
Podperaea 114, 437
Poeltia 61
Pogonatum 97
Pogonatum belangeri 153
Pogonatum urnigerum 153
Pohlia 81, 86, 105, 277
Pohlia cruda 235
Pohlia wahlenbergii 235
pollution 151, 250–1, 271, 283–99, 360–1, 362,

381, 389, 441
polyamine 152
Polymerodon 100
polyploidy 370, 389, 391–2
polysporangiophytes 135, 137, 139, 140–2
Polysporangiopsida 136, 138
polyterpenes 154, 159–60
Polytrichaceae 79, 85, 97, 235
Polytrichadelphus 97
Polytrichales 97, 235, 371
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Polytrichastrum 97
Polytrichopsida 87, 96
Polytrichum 97, 128, 160, 227, 263, 360, 384,

416
Polytrichum commune 153, 230, 231, 260, 264,

387
Polytrichum formosum 167, 287
Polytrichum juniperinum 265, 274, 275, 383
Polytrichum ohioense 168, 285
Polytrichum pallidisetum 162, 168
Polytrichum piliferum 73, 265, 275
Polytrichum strictum 322
Porella 61, 392, 393
Porella baueri 392
Porella cordaeana 385, 392
Porella pinnata 41, 47, 48
Porella platyphylla 22, 228, 229, 230, 231, 385,

387, 392
Porellaceae 41, 53–4, 61
Porellales 41, 53–4, 61, 64
Porellineae 53, 61, 64–5
Porothamnium 117
Porotrichodendron 117
Porotrichopsis 117
Porotrichum 117
Potamolejeunea 62
potassium

applied artificially 260, 261, 262, 263
and fires 275
and pollution 281, 291
uptake 255, 256, 258, 264, 265, 266

Pottia 416
Pottiaceae 79, 101, 372, 389, 435, 440
Pottiales 101, 371, 372
Pottiopsis 102
Powellia 106
Prasanthus 61
precipitation 256–8, 259, 265, 266, 271,

314–15, 320, 354
Preissia 55
Preissia quadrata 387
primary metabolites 151–3, 171, 172
Pringleella 100
Prionodon 115
Prionodontaceae 115
Prionolejeunea 62
Protocephalozia 59
protonema 72, 210, 211–18, 249, 371–2, 373,

380
Protosyzygiella 61
Pseudatrichum 97
Pseudephemerum 100
Pseudobraunia 104, 433
Pseudobryum 105
Pseudocalliergon 111
Pseudocephalozia 59

Pseudocephaloziella 61
Pseudochorisodontium 100
Pseudocrossidium 102
Pseudocryphaea 108
Pseudoditrichaceae 105, 428
Pseudoditrichum 105
pseudoelaters 12, 13–14, 31
Pseudohyophila 100
Pseudohypnella 114
Pseudolepicolea 58
Pseudolepicoleaceae 58
Pseudoleskea 110
Pseudoleskeella 110
Pseudoleskeopsis 110
Pseudolophocolea 59
pseudoparaphyllia 76
pseudoperianth 26, 27, 28, 50, 51
Pseudopleuropus 111
Pseudopohlia 105
Pseudopterobryum 116
Pseudoracelopus 97
Pseudoscleropodium 111
Pseudoscleropodium purum

desiccation tolerance 234
habitat 277, 405
nutrition 260, 261, 262, 263, 264
structure 91

Pseudospiridentopsis 112
pseudostomata 84, 93
Pseudosymblepharis 102
Pseudotaxiphyllum 114
Pseudotrachypus 112
Psiloclada 59
Psilopilum 97
Pterigynandraceae 110
Pterigynandrum 110
Pterobryaceae 116, 407
Pterobryella 106
Pterobryellaceae 106
Pterobryidium 116
Pterobryon 116
Pterobryopsis 116
Pterogonidium 114
Pterogoniopsis 114
Pterogonium 116
Pteropsiella 59
Pterygoneurum 102
Ptilidiaceae 38, 57
Ptilidiineae 53, 57
Ptilidium 57, 406
Ptilidium crista-castrensis 274, 275, 283
Ptilidium pulcherrimum 273, 376
Ptilium 114, 406
Ptychanthus 62, 407
Ptychodium 110
Ptychomitriaceae 98
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Ptychomitriopsis 98
Ptychomitrium 98
Ptychomitrium polyphyllum 279
Ptychomniaceae 108
Ptychomniineae 108
Ptychomnium 108
Puiggariella 407
Puiggariopsis 111
Pulchrinodus 116
Pycnolejeunea 62
Pylaisiadelpha 114
Pylaisiella 114
Pylaisiobryum 113
Pylaisiopsis 114
Pyramidula 98
Pyrrhobryum 105

Quaesticula 102
Quathlamba 104, 436

Racelopodopsis 97
Racelopus 97
Racomitrium 78, 98, 272, 273, 416
Racomitrium aquaticum 240
Racomitrium fasciculare 279
Racomitrium japonicum 158
Racomitrium lanuginosum 230, 231, 240, 242,

279, 287, 288–9, 380
Racopilaceae 106
Racopilum 106
radiation 1, 3, 18, 21, 25, 228, 404
radioactivity 250, 283–4, 295–6, 297
radionuclides 250, 283–4, 295–6, 297
Radula 53, 63, 271
Radula complanata 287
Radula flaccida 272
Radula obconica 33
Radulaceae 63, 407
Radulales 63, 65
Radulina 115
Radulineae 53, 64–5
Rauiella 110
Reboulia 55, 393
Reboulia hemisphaerica 40, 46, 48, 387
Rectolejeunea 62
Regmatodon 110
Regmatodontaceae 110
rehydration 202, 239, 240–2, 262–3, 321–2
Reimersia 102, 437
Renauldia 116, 417
reproduction see asexual reproduction;

sexual reproduction
Rhabdodontium 116
Rhabdoweisia 100
Rhabdoweisiaceae 100
Rhachitheciaceae 101

Rhachitheciopsis 101
Rhachithecium 101
Rhacocarpaceae 104
Rhacocarpus 104
Rhacopilopsis 114
Rhamphidium 100
Rhaphidolejeunea 62
Rhaphidorrhynchium 407
Rhaphidostichum 115
Rhexophyllum 102
Rhizofabronia 112
Rhizogoniaceae 105
Rhizogoniales 105
Rhizogonianae 105
Rhizogonium 105
Rhizohypnella 114
rhizoids

in asexual reproduction 81, 268, 373
bulbils (see under tubers)
hornworts 2, 5, 6
liverworts 23, 50
mosses 74–5, 81
in nutrition 273
persistence 372, 373
tubers 81, 268, 373
water conduction 227

Rhizomnium 105
Rhizomnium pseudopunctatum 392
Rhodobryum 105
Rhodoplagiochila 61
Rhynchostegiella 111
Rhynchostegiopsis 107
Rhynchostegium 111
Rhynchostegium riparioides 280, 298
Rhyniophytopsida 140, 141
Rhytidiaceae 109
Rhytidiadelphus 109
Rhytidiadelphus loreus 230, 236
Rhytidiadelphus squarrosus 238, 251, 260, 264,

277, 291, 292
Rhytidiadelphus subpinnatus 183
Rhytidiadelphus triquetrus 183, 230, 286, 287,

375
Rhytidiopsis 109, 433
Rhytidium 109
Riccardia 57
Riccardia palmata 24
Riccia 34, 36, 37, 56, 206, 211, 268, 373
Riccia dictyospora 387, 393
Riccia duplex 167
Riccia fluitans 40, 46, 48
Riccia hirta 26
Ricciaceae 40, 49, 56, 63, 435
Ricciales 31, 40, 45, 51, 56, 63
Ricciineae 51, 63
Ricciocarpos 34, 56
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Ricciocarpos natans 26, 30, 40, 46, 48, 162, 166, 173
Riella 50, 54
Riella helicophylla 159
Riellaceae 54
Riellineae 54, 63
Rigodiaceae 110
Rigodiadelphus 110
Rigodium 110
rock habitats 77, 272–3
Roellia 105, 433
Roivainenia 61
Rosulabryum 105
Rozea 111
Ruizanthus 58, 407
Rutenbergia 108, 437
Rutenbergiaceae 108, 428, 436

Saccharomyces cerevisiae 194
Saccogyna 59, 435
Saccogynidium 59
Saelania 100
Saelania glaucescens 235
Sagenotortula 102
Saitobryum 102
salicylates 207
salt tolerance 281, 283
saltmarsh habitats 281
Sandeothallaceae 56, 64
Sandeothallus 56
Sanionia 111
Sarconeurum 102
Sasaokaea 109
Sauloma 107
Sauteria 55
Scabridens 116
scales 23, 27, 50
Scapania 61
Scapania nemorea 22, 41, 47, 48
Scapania undulata 167, 280, 298–9
Scapaniaceae 41, 61
Scapaniella 61
Scaphophyllum 61
Schiffneria 60
Schiffneriolejeunea 62
Schimperella 111
Schimperobryum 107
Schistidium 85, 98
Schistidium apocarpum 279
Schistidium heterophyllum 89
Schistidium maritimum 281, 282
Schistochila 57
Schistochilaceae 57
Schistomitrium 100
Schistostega 101, 406
Schistostegaceae 101
Schizymenium 105

Schliephackea 100, 434
Schlotheimia 103
Schoenobryum 115
Schofieldia 60, 433
Schofieldiella 109
Schraderella 115
Schroeterella 115
Schusterella 61
Schusterolejeunea 62, 434
Schwetschkea 110
Schwetschkeopsis 118, 406
Sciadophyton 141
Sciaromiella 109
Sciaromiopsis 109, 437
Sciuroleskea 111
Sclerodontium 100
Sclerohypnum 114, 439
Scleropodiopsis 111
Scleropodium 111, 227, 235
Scopelophila 102
Scopelophila cataractae 293, 374, 381, 385
Scorpidium 111, 298, 324
Scorpidium scorpioides 290, 319, 322
Scorpiurium 111
Scouleria 93, 98
Scouleriaceae 98
scrub habitats 260
secondary metabolites 153–71, 172–4, 281
Sehnemobryum 103
Seligeria 99
Seligeriaceae 99
Seligeriales 99
Sematophyllaceae 114, 407
Sematophyllum 115
Seppeltia 57
Serpoleskea 114
Serpotortella 102
Serpotortellaceae 102, 436, 437
sesquiterpenes 154, 155–6, 169, 170, 173
seta 27–9, 51, 71, 75, 83–4, 256
Sewardiella 56
sexual reproduction

autoicous 82, 83, 374, 377–8, 380–1, 382–3
bisexual (see under autoicous)
dioicous 82, 374, 375, 377, 378, 383, 404
fertilization rates 375
fitness 374–7
heteroicous 82
hornworts 7–14, 17, 371–4, 382
liverworts 25–32, 371–4, 375, 377, 381–3
mating patterns 377–80, 382–4
monoicous (see under autoicous;

heteroicous; paroicous; synoicous)
mosses 72–4, 82–93, 210–11, 274, 371–4,

375, 377–84
paroicous 82, 378
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phyllodiocous 378–80
polyoicous 82
rhizoautoicous 378
self-fertilization 374–5, 377–8
sex ratios 380–2
sexuality 374–5, 377–80
synoicous 82–3, 378
unisexual (see under dioicous)

Sinocalliergon 109
Sinskea 112
Siphonolejeunea 62
Skottsbergia 100
slugs 274
SO™ see sulfur dioxide
sodium 266, 281
Solenostoma crenulata 293
Solmsiella 101
Solmsiella biseriata 412–13
Sorapilla 118
Sorapillaceae 118
Southbya 59
sperm 9, 10, 49, 184, 384
Sphaerocarpaceae 40, 54
Sphaerocarpales 32, 40, 45, 49, 54, 126–7
Sphaerocarpidae 49–50, 54
Sphaerocarpineae 54, 63
Sphaerocarpos 34, 50, 54, 370, 382
Sphaerocarpos texanus 26, 40, 46, 48, 370, 380,

381, 382
Sphaerolejeunea 62
Sphaerosporoceros 16
Sphaerotheciella 115
Sphaerothecium 100
Sphagnaceae 79–80, 96
Sphagnales 96
Sphagnopsida 96, 128
sphagnorubins 160, 167
Sphagnum

acidification 252–3, 255, 280, 351, 352
carbon storage 344, 346
chemical constituents 167, 171, 172, 173
classification 96
colonization 268
evolution 127–8
habitat 260, 280, 416, 435 (see also under

peatland)
hormones 203
ion uptake 252–3, 255, 280
nutrition 258, 260, 265
peatland 268, 280, 318–20, 322–34, 335,

344, 361
photosynthesis 324
and pollution 290–1, 295, 360, 361
sexual reproduction 372, 383, 385
structure 72, 84, 85, 86, 93
water storage 322–4

Sphagnum angustifolium 319, 323–4, 330
Sphagnum austinii 319
Sphagnum balticum 319
Sphagnum capillifolium 280, 319, 323, 385, 390
Sphagnum cuspidatum 234, 286, 319, 322
Sphagnum fallax 172, 173, 285, 291
Sphagnum fimbriatum 323
Sphagnum fuscum 258, 259, 319, 323, 324, 330
Sphagnum girghensohnii 392
Sphagnum jensenii 319
Sphagnum lenense 319
Sphagnum lindbergii 319
Sphagnum magellanicum 172, 319, 324, 388
Sphagnum majus 319
Sphagnum nemoreum 265
Sphagnum palustre 323
Sphagnum papillosum 319
Sphagnum quinquefarium 392
Sphagnum recurvum 263, 285, 286, 291
Sphagnum riparium 319
Sphagnum rubellum 319, 385, 390, 392
Sphagnum russowii 252, 392
Sphagnum skyense 392
Sphagnum squarrosum 280
Sphagnum subnitens 392
Sphagnum subsecundum 319, 329
Sphagnum subtile 374, 375
Sphagnum tenellum 319
Sphagnum teres 319
Sphagnum warnstorfii 319
Sphenolobopsis 61
Spinacia oleracea 236
Spiridens 106
Spiridentaceae 106
Spiridentopsis 116
Splachnaceae 84, 93, 103, 276, 277, 404
Splachnales 103
Splachnobryum 82, 102
Splachnum 103, 268, 276, 406
Splachnum ampullaceum 276, 277
Splachnum luteum 154, 277, 278
Splachnum rubrum 169, 277
sporangium see capsule
spores

bird dispersal 404
dispersal 14, 29–32, 71, 84, 92–3, 267–8,

374, 384, 404
dormancy 267, 371
elater ratios 31–2
formation 11, 13, 14, 29
fossil record 126–7, 129
germination 14, 72, 211
hornworts 11, 13, 14
insect dispersal 93, 276–7, 404
liverworts 29–32, 374, 376, 404
longevity 371, 404
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spores (cont.)
mosses 71, 72, 84, 92–3, 211, 374, 375–6,

404
number 267–8, 375–6
size 267–8, 404
structure 92–3
wind dispersal 93, 404

sporocytes 12, 13, 24, 31–2, 49
Sporogonites 128
sporophyte

calyptra 22, 24, 25–7, 28, 53, 54, 75, 91–2
cell division 86
cell structure 11–13, 86–7
in classification 15, 23, 37, 50–1, 53–4,

130–2, 141–2
“cuticle” 72
development 25, 27, 374
foot 11–14, 27–9, 83, 84
haustorial collar 28
hornworts 2, 10–14, 15, 17
life cycle 369, 370, 371
liverworts 21, 24, 25, 26, 27–32, 50, 51,

53–4, 371
meristem 11, 12, 15, 21
mosses 71, 72, 73, 74, 75, 83–92, 371
in nutrition 256, 369
perianth 22, 23, 27, 53, 54
perigynium 25, 27
placenta 11–12, 27, 28
pseudoperianth 26, 27, 28, 50, 51
seta 27–9, 51, 71, 83–4, 256
structure 11–14, 21, 27–32, 83–92
see also capsule

Spruceanthus 62
Spruceanthus polymorphus 28
Squamidium 111
Steerea 61
Steerecleus 111
Steereella 57
Steereobryon 97
Steereochila 59
Stegonia 102, 406
stem 72–3, 74, 75–7, 81
Stenocarpidiopsis 111
Stenocarpidium 111
Stenodesmus 107
Stenodictyon 107, 434
Stenolejeunea 62
Stenorrhipis 60
Stenotheciopsis 114
Stephaniella 61
Stephaniellidium 61
Stephensoniella 55
Stereodontopsis 114
Stereophyllaceae 111
Stereophyllum 111

steroids 154, 159
Steyermarkiella 100
Stictolejeunea 62
stilbenes 160, 164, 208
Stockmansella 141
stolon 24
Stolonivector 59, 440
stomata 15, 84, 138, 139
Stonea 102, 440
Stoneobryum 104
Straminergon 111
Streelispora 129
Streptocalypta 102
Streptopogon 102
Streptotrichum 102
stress tolerance 202, 219–20, 237–43, 281
Strombulidens 100
Struckia 115, 437
structure see morphology
subarctic habitats 438
substratum

longevity 267–9
nutrient content 248, 257
specialists 270–83
types 267

sulfates 361
sulfur 151, 258, 288
sulfur-containing compounds 154, 169
sulfur dioxide 256–7, 283, 284–7, 288, 361
Symbiezidium 62, 417
Symbiezidium barbiflorum 424, 426–7
Symbiezidium madagascariense 424, 426–7
symbiosis 5, 6, 7, 17, 266–7, 373
Symblepharis 100
Symphyodon 84, 114
Symphyodontaceae 114
Symphyogyna 57
Symphyogyna brasiliensis 24, 40, 46, 48
Symphyogynopsis 57
Symphysodon 116
Symphysodontella 116
Synthetodontium 105
Syntrichia 102, 227
Syntrichia caninervis 381
Syntrichia ruralis 238–9
Syringothecium 114
Syrrhopodon 81, 102, 436
Syrrhopodon kiiensis 424
Syrrhopodon texanus 424
Syzygiella 61
Szweykowskia 59, 434

Taiwanobryum 117
Takakia 78, 82, 85, 96, 128, 134, 139, 156
Takakia ceratophylla 39, 41, 45, 47, 48
Takakia lepidozioides 404

i n d e x474

© Cambridge University Press www.cambridge.org

Cambridge University Press
0521667941 - Bryophyte Biology
Edited by A. Jonathan Shaw and Bernard Goffinet
Index
More information

http://www.cambridge.org/0521667941
http://www.cambridge.org
http://www.cambridge.org


Takakiaceae 96
Takakiales 41, 96
Takakiophyta 64, 134
Takakiopsida 96, 128
Targionia 36, 55
Targionia hypophylla 230
Targioniaceae 55
Targioniineae 51, 55
Taxilejeunea 62
Taxiphyllopsis 114, 437
Taxiphyllum 114
Taxitheliella 115, 439
Taxithelium 115
Tayloria 103, 276
Tayloria lingulata 276
Telaranea 59
Temnoma 58
temperate habitats 238, 350, 406–7, 435
temperature 210–11, 240, 348–9, 351–2, 354,

356–8, 360, 389, 404
Teniolophora 102
terpenoids 33–4, 154–60, 170, 172–3
Tetracoscinodon 102, 440
Tetracymbaliella 59
Tetrahedraletes medinensis 127
Tetralophozia 61, 406
Tetraphidaceae 97
Tetraphidales 81, 96
Tetraphidopsis 108
Tetraphis 81, 97
Tetraphis pellucida 88, 167, 274, 375
Tetraplodon 93, 103, 276
Tetraplodon mnioides 276, 277
Tetrapterum 102
Tetrastichium 107, 435
tetraterpenes see carotenoids
Tetrodontium 97
Thamniopsis 107
Thamnobryum 117
Thamnobryum alopecurum 236, 280
Thamnobryum sandei 169
Thelia 118
Theliaceae 118
Theriotia 97
Thuidiaceae 110
Thuidiopsis 110
Thuidium 110, 227
Thuidium kanedae 169
Thysananthus 62
Timmia 97
Timmiaceae 97
Timmiales 97
Timmiella 102
Timotimius 115
Tisserantiella 101
Toloxis 112

Tomentypnum 111, 324
Tomentypnum falcifolium 319, 322
Tomentypnum nitens 290, 319, 322, 324–5
Tortella 102, 406
Tortella flavovirens 281
Tortella tortuosa 279
Tortilicaulis offaeus 128
Tortilicaulis transwalliensis 128
Tortula 102, 219–20, 321, 416
Tortula intermedia 234, 240
Tortula laevipila 286
Tortula muralis 284, 375, 380–1, 405
Tortula pagorum 382, 405
Tortula plinthobia 90
Tortula ruralis 183, 184–5, 194, 230, 236–7,

238–9, 241, 279, 295
Touwia 117, 440
Trabacellula 60, 434
Tracheophyta 140
Trachybryum 111, 433
Trachycarpidium 102
Trachycladiella 112
Trachycystis 105
Trachylejeunea 62
Trachyloma 108
Trachylomataceae 108
Trachyodontium 102
Trachyphyllum 110
Trachypodopsis 112
Trachypus 80, 112
Trachythecium 114
Trachyxiphium 107
Trematodon 100
Treubia 36, 45, 52, 56
Treubia tasmanica 41, 47, 48
Treubiaceae 41, 56
Treubiales 41, 56, 63
Treubiineae 56, 63
Treubiites 129
Triandrophyllum 58
Trichocolea 58
Trichocolea mollissima 160
Trichocolea tomentella 160–1
Trichocoleaceae 58
Trichocoleopsis 58, 407
Trichodon 100
Trichosteleum 115, 416
Trichostomum 102
Trichotemnoma 58
Trichotemnomataceae 58
Tridontium 98
Tripterocladium 114
Triquetrella 102
Trismegistia 115
Tristichium 100
triterpenes 154, 158–9
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Tritomaria 61, 406
Trochobryum 99, 435
Trocholejeunea 63
Trocholejeunea sandvicensis 165
Trolliella 115
tropical habitats 238, 350, 407, 410–11, 414–15,

416, 433–4, 436–7, 444
tryptophan 202–3
tubers 6, 7, 81, 268, 373
Tuerckheimia 102
tundra 264, 345–6, 347, 350, 356–7
Tuyamaella 63
Tuzibeanthus 63, 437
Tylimanthus 59

Uleastrum 101
Uleobryum 102
Ulota crispa 287, 288
Ulota phyllantha 281, 287
Urtica dioica 273

Vanaea 61, 407
Vandiemenia 57, 440
Vandiemeniaceae 57
Venturiella 101
Verdoornia 57, 407, 440
Verdoornianthus 63
Verrucidens 100
Vesicularia 114
Vesiculariopsis 107
Vetaforma 57, 407
Vetaformaceae 416
Vetaformataceae 57
Viridivelleraceae 101
Viridivellus 101
Vitalianthus 63, 407
Vittia 109
Voitia 103, 406

Warburgiella 115
Wardia 99, 407
Wardiaceae 99
Warnstorfia 111, 406
water balance 27, 226–32, 236, 243
water conduction 225, 226–7, 234–5, 257

water loss see evaporation
water pollution 283, 297–9
Weisiopsis 102
Weissia 102, 389–90
Weissia controversa 381, 382
Weissia exserta 391
Weissiodicranum 102
Werneriobryum 100
wetlands 313–14, 324, 333, 347, 348
Wettsteinia 60
Weymouthia 118, 235
Wiesnerella 55
Wiesnerellaceae 55
Wijkia 115
Wijkiella 114
Wildia 101, 440
Willia 102
Wilsoniella 100
wind in spore dispersal 93, 404
woodland habitats

boreal forests 346–7, 349, 350, 351, 356–7,
406

dry 440
forest fires 274–5, 360
oakwoods 265, 266
open 260
spruce forest 265, 266, 346–7, 348, 349, 351
temperate 238, 350, 406
tropical 350
wet 440

Xenocephalozia 59
Xenochila 59, 437
Xenothallus 57, 440

Zanderia 101
Zea mays 195
Zelometeorium 111
zinc 250, 254, 264, 291, 292, 295, 298
Zoopsidella 59, 434
Zoopsis 59
Zosterophyllopsida 141
Zosterophyllum 141
Zygodon 104
Zygodon fragilis 81
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