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Abscisic acid (ABA)
buds 134
radicle 76, 77
root 76, 77

Abscission 101

Acer 86, 87, 88

Action spectra 2, 29, 30, 35, 38
Adventitous roots 77

Albedo 15

Albizzia julibrissin 96
Alocasia macorrhiza 86
Amaranthus caudatus 31, 51, 57
Anthurium 84

Aquatic light 19

Aquatic plants 131
Arabidopsis thaliana 54, 77
Arabis pumila 53

Arachis 129

Aspects 15
Avena 31, 34, 39, 41, 67, 69, 70,
71

Barbarea 60
Blaauw hypothesis 38, 39, 41, 42,
43
Bean see Vicia faba and Phaseolus
vulgaris
Begonia 84
Betula pendula 87, 88
B. pubescens 49, 60
Blue light
leaf orientation 97
phototropism 3
grasses 88
Blue light absorbing pigment
(BAP) 24, 31, 34, 35
early work 3

cereal straight growth 70
chloroplast development 89
demonstration of control 36
fluence response curves 39
localisation 39
hypocotyl 73
phototropism 37
phytochrome interactions 37, 82
root development 77
seed germination 49, 53, 56
stomata 100
Blue/UV-A photoreceptor 35
Brassica napus 37
Bromus 50
Bryophyllum fedtschenkoi 24, 125
Bulbing 135
Buds 134

Calcium 73, 95
CAM see crassulacean acid
metabolism
Canopy
light 16
seed germination 57
photoperiod 137
Cannabis sativa 114
Carotene 24
Carotenoids 23, 24
Cecropia obtusifolia 57, 59, 132
Cell elongation 72
Cestrum nocturnum 115
Chamaenerion angustifolium 80
Chlorinated fluorocarbons (CFC)
11
Chenopodium album 55, 57, 58,
79, 82
C. amaranticolor 54, 129
C. bonus-hendricus 55
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C. polyspermum 54 stratosphere 8
C. rubrum 91, 119, 127 mesosphere 8
Cholodny-Went hypothesis 38, 39, thermosphere 8
41, 42 Elodea 94
Chlorophyll 24 End-of-day FR 49, 87, 88, 134
screening 54 Epicotyl 65, 78
synthesis 91 Epilobium cephalostigma 51
Chlorophytum comosum 99 Escape time 59
Chloroplast 15, 89, 90, 92, 93, 94, Ethylene 72

95, 99
development 89
membrane organisation 92
movement 94
Chrysanthemum morifolium
116, 119, 120
Circadian rhythms
127
Circaea lutetiana 80
Cirsium polustre 55
Climbing plants 133
Coleoptile 39, 41, 65, 66, 67, 68,
69, 70, 71
Coleus blumei 101
Commelina communis 99
Convolvulus arvensis 32, 76
Cornus stolonifera 137
Cotyledons 43, 65
light traps 75
Crassulacean acid metabolism
137
Cucurbita pepo 76
Cucumis sativus 36, 37, 42, 43, 51,
52, 65, 72, 73, 74, 75

115,

124, 125, 126,

136,

Datura ferox 82
Daucus 120
Daylight
clouds 11
latitude 12
season 12
twilight 13
leaf interaction 15
Digitalis purpurea 57
Day neutral plant(s) (DNP) 115
Earths atmosphere 8
ozone 8, 9, 10, 13
troposphere 8, 13

Fagus sylvatica 85, 87
Florigen 116, 117
Flowering 2, 114-121
dark period 119
Fluence rates 87, 94, 95, 97, 133,
135, 138
Fragaria vesca 86
Fraxinus excelsior 55
Frost tolerance 137

Galium aparine 57, 80, 81

Gamma rays 9

Gap light index (GLI) 17

Geum urbanum 83

Gibberellic acid (GA) 33, 137
flowering 117, 118

Glycine max 2, 72, 82, 83, 93,

114, 118, 128, 129
Grand rapids see Lactuca sativa
Greenhouse effect 9

Hedera helix 133

Helianthus annuus 42, 75

High irradiance response (HIR) 29,
30, 51, 52, 53, 134, 135

Hordeum vulgare 53, 67, 92, 118

H. distichon 121

Houblon japonais 114

Hyoscyamus niger 117, 118, 120

Hypnis emoryi 86

Hypocotyl 36, 66, 73, 137

Hypocotylar hook opening 78

Hypogeal seedlings 65

Indole-acetic acid (IAA)
flowering 117
hook opening 78
coleoptiles 68, 69, 70, 71
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phototropism 41, 42
Isoetes 99

Kalanchoe 51, 119, 125, 137

Lactuca sativa 29, 49, 50, 53, 58,
59, 60, 72, 74
L. serriola 53
Lavatera 42, 97
Leaf
abscission 101
grasses 88
lamina development 84, 85
light interactions 15, 16
light traps 84
litter and light quality 19
unrolling in cereals 73
Lemma gibba 92
Light, physical nature 6, 7
Light quality
aspect 15
aquatic 10, 19
canopy 10, 16
diffuse 10
direct 10
latitude 12
litter 18
moonlight 20, 121
soil 10, 18
starlight 20
sunflecks 18, 58, 59, 82
sunset 10, 13, 20
Light and development
buds 134
coleoptiles 65, 66, 67, 69, 70, 71
epicotyls 78, 79
hypocotyles 36, 66, 73, 137
leaf 84, 87
radicles 76
roots 77
Light and flowering 119
Light and rhythms 124
Light within seeds 48
Light temperature interactions 59
Light trapping 75, 84
Linear variable displacement
transducer (LVDT) 68, 69, 72,
73, 74, 81, 82

Index 145

Log. stem extension rate (LSER)
80

Lolium multiflorum 83, 88, 120

L. perenne 137

L. temmulentum 128

Lonicera japonica 133

Long day plant(s) (LDP) 114, 115,
117, 118, 119, 128, 129, 135

Long days (LD) 49, 118, 131, 132,
137

Long period

inhibition of seed germination
51
stimulation of seed germination

51

Low fluence response (LFR) 28, 69

Low pressure sodium lamps 36,
43, 74

LSER see log. stem extension
growth

Lupinus succulentus 97

Lycopersicum exculentum 50, 74,
134

Malva paviflora 100

Maryland mammoth see Nicotiana
tabacum

Macroptilium atropurpureum 97

Maxwells model 6, 7

Medicago arabica 83

Mei scattering 11

Melilotus indicus 97

M. albus and M. officinalis 120,
135

Mercurialis perrenis 80

Mesembryanthemum crystallinium
53, 136

Mesocotyl development 67, 70

Mesophyll and light regimens 86

Moonlight 20

flowering 121
photoperiod 124
Mougeotia 33, 94
Myriophyllum verticillatum 131

Nemophila insignis 54
Nicotiana sylvestris 118
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146  [Index

N. tabacum
127

1, 60, 87, 114, 117,

Oat see Avena

Ononis sicula 54
Oryza sativa 67, 68, 72
Oxalis 83, 97

Ozone 8§, 9, 10

PAR see photosynthetically active
radiation
Parthenocissus quinquefolia
Paspalm dilatatum 88
Patterns of seedling development
65
Paphiopedilum 99, 100
Pawlonia tomentosa 51
Pea see Pisum sativum
Per cent incident radiation (PIR)
83
Petioles 83
Petroelinium hortense 35
Pea see Pisum sativum
Perilla 116, 129
Petunia axilaris 87
Pfr 26, 27, 31, 32, 50, 51, 54
Pfr/Ptot (O) 7, 8, 29, 31, 81, 82,
83, 87, 117, 135
Pharbitis nil 155, 118, 119, 121,
128
P. hispida 121
Phaseolus vulgaris 31, 65, 78, 85,
101
P. aureus 77, 101
P. multiflorus 124, 125
phi (O) 31, 58, 59, 79, 80
Photoperiodism
aquatic plants 31, 32
bulbing 135
CAM 136
time measurement
128, 129
seeds 54
tuberisation 135
Photosynthetically active radiation
(PAR) 16, 17, 36, 81, 83, 87,
88, 97, 132, 133
chloroplast membrane changes
92, 93, 94

133

119, 124, 125,

climbing plants 133
leaf development 85, 87
leaf orientation 97
Photosynthetic pigments 23
Phototropism
BAP 37
Blaauw hypothesis 38
Cholodny-Went hypothesis 38,
39
dicotyledons 42, 43
fluence response curves 39
IAA 41
phytochrome 38, 41
Phytochrome
BAP interactions 37, 41, 74, 75
broad band irradiation 20, 26,
30, 31
early work 1, 2, 3
ethylene interactions 72
flowering 119
frost tolerance 137, 138
green plants 3, 30, 31
intermediates 26, 27
leaf abscission 101
localisation 32, 33, 34
molecular properties 25, 26, 27,
31, 34
moonlight 20
photoequilibria 31, 32
phototropism 38, 41
purification 2
stomata 101
Phycomyces 38
Physcomitrium turbinatum 38
Picea abies 117, 134
Pisum sativum 78
Pinus nigra 18, 59
P. palustris 59
P. sylvestris 117, 134
Piper auritum 132
Pisum sativum 34, 65, 77, 78, 118,
120, 136
Plantago major 51, 56, 57, 58
Plumular hook opening 78
Poa annua 60
Polygonum aviculare, P. persicaria
55
Portulaca oleracea 59
Potamogeton crispus 131
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Pr 26, 27, 32
Pueraria lobata 133
Puya berteroniana 49
Pulvinule 76, 97

Quercus robur 18

Radicle development 76

Ranunculus scleratus 60

Raphinus sativus 42

Rayleigh scattering 11

R:FR 13, 16, 17, 55, 58, 78, 79,
80, 81, 83, 87, 88, 132

R/FR reversibility 2, 33, 67, 71, 72

Rhus radicus 133

Reflected radiation 82

Rice see Oryza sativum

Root development 76, 77

Rubdeckis bicolor 117, 118

Rumex crispus 60

R. obtusifolius 60, 83, 84, 85, 87

Salix viminalis 134
Samanea saman 125
Scabiosa succisa 115
Scrophularia auricularia 43
Short day(s) (SD) 114, 115, 116,
117, 118, 120, 131, 132, 137
Short day plant(s) (SDP) 115, 116,
117, 118, 119, 121, 128, 129
Sedum spectabile 136
Seed banks 585, 56, 57
Seed burial 55
Seed germination
burial 5§, 56
canopy shade 57, 58
chlorophyll screening 54
HIR 51, 52, 53
light and temperature
interactions 59
long period inhibition 51, 52, 53
long period stimulation 49, 51,
132
photoperiodic effects 54
short period stimulation 50
Sunflecks 58, 59
tropical rain forests 132
Seedling development 65
Sempervivum funkii 114

Index 147

Senecio jacobea 55, 57, 80
S. vulgaris 50
Shade leaves 85
Short period stimulation of seed
germination 50
Silene dioica 83
Sinapis alba 30, 43, 53, 57, 72, 74,
81, 82, 135
S. arvensis 50, 51, 55, 56, 57, 60
Soil light quality 18
Soja hispida 121
Solanum tuberosum 134
Solar radiation 6, 7
SOX see low pressure sodium lamps
Sorghum bicolor 35
S. vulgare 37
Soy bean see Glycine max
Spirodela polyrrhiza 131
Sporobolus indicus 88
Starlight 20
Stomata 98
BAP 100
chloroplasts 99
movement 99
Sunflecks 18
Sun leaves 86
Sunplants 85

Tap roots 135, 136

Taraxacum officinale 87

Tendrils 136

Teucrium lutetiana 80

Thomson hypothesis 67

Tiller formation 83

Trifolium 129

Tripleurospermum maritimum 83

Triticum aestivum 67, 85, 120

T. vulgare 121

Tropical rain forests and seed
germination 132

Tsunga canadensis 49

Tuberisation 135

Turions 131, 132

Ultra-vilet-B photoreceptor (UV-B)
35, 37

Ultra-violet radiation 9, 23, 53

Urtica dioica 80
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Vallisneria 94, 95, 99 Weigela florida 137
Vernalisation 120

Veronica persica_ 49, 55, 85 Xanthium pennsylvanicum 115,

V. hederofolia 55 116, 117, 118
Very low fluence response (VLFR) o/ 0 oiin 99, 100
2, 28, 41, 67, 69 Xanthophylls 24

Vicia faba 65, 76, 99

Vigna radiata 101

V. sinensia 82

VLFR see very low fluence response  Zea mays 33, 38, 41, 42, 66, 67,
70, 71, 76, 77

Wall extensibility (WEX) 87, 88 Zeta 79

X-rays 9
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