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Acaena magellanica 99
Acer pseudoplatanus 88, 141
Agropyron repens 30, 102, 151
Alfalfa, see Medicago sativa
Allium

cepa 50,119,151

porrum 65,67, 90

spp. 119
Alpine cat’s-tail, see Phleum
alpinum
Ambrosia trifida 32,119, 120,
131,171

anti-Escherichia coli phage 8

Apple, see Malus and Pyrus

Arachis hypogaea 150

Asparagus, see Asparagus officinalis

Asparagus officinalis 129

Aster, China, see Callistephus
chinensis

Atriplex spp. 117

Avena sativa 99,111,118, 141

Avocado, see Persea sp.

Balsam, small, see Impatiens
parviflora
Bamboo, see Phyllostachys spp.
Barley, see Hordeum
Barrel medic, see Medicago
truncatula
Bean
bush, see Phaseolus vulgaris
field, see Vicia faba
mung, see Phaseolus aureus
winged, see Psophocarpus
tetragonolobus
Beet, see Beta

Bermuda grass, see Cynodon
dactylon
Beta vulgaris 25, 30, 34, 35, 39,
88, 98, 99, 100, 106, 126,
151
Blackstonia perfoliata
Brassica
campestris 100
napus 101,102,119
oleracea 155
sp. 88,99
Broad bean, see Vicia faba
Bromegrass, see Bromus inermis
Bromus inermis 93
Brussels sprout, see Brassica
oleracea
Bush bean, see Phaseolus vulgaris

76,118

Cacao, see Theobroma cacao

Calendula officinalis 89, 102

Callistephus chinensis 107, 109

Calluna vulgaris 93, 100, 111,
170, 171

Camellia thea 90, 129

Canary grass, see Phalaris tuberosa

Cannabis sativa 129

Cantaloup melon, see Cucumis

melo

Capsicum annuum 85,92, 111,
112,150

Carex bigelowii 98,118

Carrot, see Daucus carota

Cassava, see Manihot esculenta

Cat’s ear, see Hypochaeris radicata

Cerastium holosteoides 26

Charlock, see Sinapis arvensis

China aster, see Callistephus
chinensis

Chrysanthemum, see Chrysanthe-
mum morifolium
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Cotton-wilt, see Fusarium sp.
Couch grass, see Agrypyron repens
Cowberry, see Vaccinium vitis-
idaea
Cowpea, see Vigna unguiculata
Cranberry, see Vaccinium mac-
rocarpon
Cucumber, see Cucumis sativus
Cucumis
melo 129, 141
sativus 68,71, 89,90, 129
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usitatissimum
Cylindrotheca fusiformis
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100, 101, 102, 106, 119
Danthonia caespitosa 91, 108
Daucus carota 101,118
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rotundata 98
sp. 130
Douglas fir, see Pseudotsuga
menziesii
Draftshrub, see Acaena magellanica
Duckweed, see Lemna
Dwarf bean, see Phaseolus vulgaris

89, 150

Elaeis guineensis 136
Elephant grass, see Pennisetum
purpureum
Entomophthora aphidis 146
Eucalypt, see Eucalyptus grandis
Eucalyptus grandis 101
Euchlaena mexicana 90
Fescue, see Festuca
Festuca
arundinacea 107,126
pratensis 100, 107
Field Bean, see Vicia faba
Fir, Douglas, see Pseudotsuga
menziesii
Flax, see Linum
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Fusarium sp. 100

Galinsoga spp. 130

Gallant soldier, see Galinsoga spp.

Geum urbanum 26

Giant ragweed, see Ambrosia
trifida

Glycine max 88,91, 92,99, 100,
101,102, 111,116,117,
136, 141, 150, 151, 181

Gossypium
arboreum 59
hirsutum 87, 89, 90, 92, 100,

116, 127, 128, 129, 130,
131, 136, 145, 180
spp. 50, 74,90, 98, 100, 107
Grape, see Vitis vinifera
Grasstree, see Kingia australis and
Xanthorrhea preissii
Green pepper, see Capsicum annuum
Groundsel, see Senecio vulgaris
Gymnosporangium juniperi-
virginianae 171

Hazel, see Corylus avellana
Heather, see Calluna vulgaris
Helianthus
annuus 26,27, 28,99, 107,
129,130, 142, 143, 144,
145,151, 181
debilis 27
tuberosus 131
Hemp, see Cannibis sativa
Hevea sp. 165

Holcus lanatus 74, 76, 84, 85,
86,113,117,159, 160, 161,
163,192

Hordeum

distichon 93,102
sp. 102
vulgare 25,34, 35,39,97,

100, 142
Hybrid tea rose, see Rosa sp.
Hypochaeris radicata 93
Hypogymnia physodes 92
Impatiens parviflora 20,27, 118,
141
Ipomea
nil 111
purpurea 129
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Italian ryegrass, see Lolium multi-
florum

Jute, see Corchorus capsularis
Kingia australis 88

Lactuca sativa 131, 150
Leek, see Allium porrum
Lemna
minor
sp. 71
Lettuce, see Lactuca sativa
Linum usitatissimum 9, 118,
130, 144
Loblolly pine, see Pinus taeda
Lolium
multiflorum 87,91, 101, 119
perenne 21, 87,90, 91, 101,
106, 107, 116,117,119,
130, 131, 136, 171, 181
rigidum 101
spp. 87,117
Lucerne, see Medicago sativa
Lycopersicon esculentum 50, 63,
74,101, 102, 107, 108, 114,
117,118, 181, 183,184

87, 89, 90

Maize, see Zea mays

Malus sp. 101

Manihot esculenta 106

Marigold, see Calendula officinalis

Mat-grass, see Nardus stricta

Meadow fescue, see Festuca
pratensis

Meadow-grass, see Poa

Medic, see Medicago

Medicago
sativa 92,116,118
truncatula 99, 131

Melon, see Cucumis melo
Morning glory, see Ipomea
Mouse-ear chickweed, see
Cerastium holosteoides

Mung bean, see Phaseolus aureus
Nardus stricta 113,117
Nicotiana

rustice 130

tabacum 67,92,93,111, 135,

136, 137, 141
Nightshade, woody, see Solanum
dulcamara

Oak, see Quercus

Oat, see Avena sativa

Oil palm, see Elaeis guineensis
Oilseed rape, see Brassica sp.
Onion, see Allium cepa
Orache, see Atriplex spp.
Oryza sativa 91, 150

Pale persicaria, see Polygonum
lapathifolium

Palm, oil, see Elaeis guineensis

Pea, see Pisum sativum

Peach, see Prunus sp.

Peanut, see Arachis hy pogaea

Pelargonium, see Pelargonium
zonale

Pelargonium zonale 135, 136

Pennisetum purpureum 132

Pepper, green, see Capsicum
annuum

Perennial ryegrass, see Lolium
perenne

Persea sp. 136

Persicaria, pale, see Polygonum

lapathifolium
Phage, see anti-Escherichia coli
phage
Phalaris tuberosa 64, 65
Phaseolus
aureus 120
vulgaris 98,129, 145, 171,
184
Phleum
alpinum 117
pratense 89,93, 106

Phragmites communis 65, 66
Phyliostachys spp. 129
Picea

abies 141

sitchensis 20
Pine, see Pinus

Pinus
elliottii 111, 116, 141
sylvestris 26, 28
taeda 130, 161
Pisum sativum 93, 98
Poa
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annua 20 Slash pine, see Pinus elliottii
trivialis 87 Small balsam, see Impatiens
Polygonum lapathifolium 181 parviflora
Pontederia cordata 111,116 Small scabious, see Scabiosa colum-
Poplar, see Populus sp. baria
Populus sp. 108 Solanum
Potato dulcamara 131
common, see Solanum tuberosum 25, 34, 35,37, 39,
tuberosum 98,116,119, 151
sweet, see Dioscorea sp. Sorghum, see Sorghum bicolor
Prunussp. 108 Sorghum bicolor 67,107, 108,
Pseudotsuga menziesii 87, 108, 111,151, 161
150 Sorrel, see Rumex acetosa
Psophocarpus tetragonolobus Soybean, see Glycine max
148,149,150 Spruce, see Picea
Pyrus malus 130 Stiff sedge, see Carex bigelowii
Subterranean clover, see Trifolium
Quercus subterraneum
cerris 131 Sugar
petraea 131 beet, see Beta vulgaris
cane, see Saccharum
Radish, see Raphanus sativus Sunflower, see Helianthus
Ragweed, giant, see Ambrosia Sweet potato, see Dioscorea sp.
trifida Sycamore, see A cer pseudoplatanus
Rape, see Brassica napus
Raphanus sativus 131 Tall fescue, see Festuca arundinacea
Reed, see Phragmites communis Tea, see Camellia thea
Rice, see Oryza sativa Teosinte, see Euchlaena mexicana
Rosa sp. 87 Theobroma cacao 64,111
Rose, see Rosa sp. Timothy, see Phleum pratense
Rough-stalked meadow-grass, Tobacco, see Nicotiana
see Poa trivialis Tomato, see Lycopersicon
Rubber, see Hevea sp. esculentum
Rumex acetosa 91, 117 Trifolium
Ryegrass, see Lolium repens 21,93,102, 130

subterraneum 31, 34, 88, 90,
94, 128, 130, 131, 133, 141

Saccharum spp. 116

officinarum 89 Triticum

sp. 87,97,99 aestivum 37, 88,90, 91, 92,
Scabiosa columbaria 117 100, 101, 102, 106, 107,
Scabious, small, see Scabiosa 108,116, 119, 129, 141,

columbaria 142, 150, 151, 155

Scenedesmus costulatus 89 sp. 25, 34, 35,39
Scots pine, see Pinus sylvestris Turkey oak, see Quercus cerris
Sea lettuce, see Ulva lactuca Turnip greens, see Brassica
Sedge, stiff, see Carex bigelowii campestris
Senecio vulgaris 88 Tussock grass, see Danthonia
Sessile oak, see Quercus petraea caespitosa
Sinapis arvensis 97
Sitka spruce, see Picea sitchensis Ulva lactuca 150
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Vaccinium Woody nightshade, see Solanum
macrocarpon 118 dulcamara
vitis-ideae 26
Vicia Xanthorrhea preissii 88
faba 131, 142,143
spp. 106 Yam, see Dioscorea
Vigna unguiculata 87, 107, 108, Yellow-wort, see Blackstonia
142 perfoliata
Vine, see Vitis vinifera Yorkshire fog, see Holcus lanatus

Vitis vinifera 129
Zea mays 6,17,20,25,69,70,

Wheat, see Triticum sp. 75,77, 83, 88, 89, 90,91,
White 93, 96, 98, 102, 104, 105,
clover, see Trifolium repens 106,108,111, 118, 129,
yam, see Dioscorea rotundata 131,132, 136, 140, 141,
Winged bean, see Psophocarpus 143, 149, 150, 151, 153,
tetragonolobus 155,157, 158, 159, 161,
Wood avens, see Geum urbanum 171,176,178, 179, 181, 182
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Absolute growth rate 16, 22, 36,
44, 81, 869,99, 101, 111,
116, 128-32, 1345, 136,
138, 141-2, 150, 155, 161,
171, 180-1, 1834
Acknowledgements, general, vi
Additional sources of information
in plant growth analysis 3, 41
in statistics 2
Analysis of variance 69
Animal growth, see growth
Anthropocentric view of plant
growth, 191
Approximating
functions, 3,62
surfaces 168
Assimilation
average rate of 23
net, see unit leaf rate
Assumptions involved in the use
of formulae for mean values
24, 26, 36, 38, 39, 54
Asymptotic functions
archetypical 139-40
Gompertz
properties 128
case studies 134
in general 121, 147,175
logistic 68, 146
properties 126
case studies 127
monomolecular 49, 121, 145
properties 123
case studies 126
Richards 74
properties 135
case studies 140
various minor 144
Autocorrelative analysis 165

Averages, moving 152

Bartlett’s test 75
Biological Abstracts 5

Biological
expectation 72-3,105,115
relevance 109, 185

Biology, animal and human 50
Biomass duration 39, 44, 131 (see
also durations, integral)

British native spp. 20-21

Carrying capacity 127

Census data 48

Chlorophyll content 25

Classical approach, see plant growth
analysis

Communities, see plant growth
analysis

Comparative tools 54,94, 114

Component production rate 32,

44,120

Components, growth of 22,32,
123,140

Compounded rates 15,23, 29,
40, 105

Computers and computing 1,11,
80,112,156, 168-9
Contractions of names 44-5
Crop growth rate 35, 44, 66, 98,
100,102,106-8, 111,117,
119,136, 151, 155, 166, 181
Curve-fitting
possible scope of 3
practicalities of 73
rationale of 53,77
unnecessary 61-2
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Decay 22,84-5
Degrees of freedom in splines
158
Demography
Derivates
flexibility in 85—6
future for 190
generalized 15, 44-5, 54, 190
instantaneous and mean values
of 15,36,41,44-45
interrelationships among
generalized 15, 54
particular 24, 27-32,
35-36,38-40
Derivatives of functions
first 18,55,70
higher-order 110, 148
in general 51, 53,96, 115,
122,125
seamless 148, 154
second, 38,59, 101,183,192
Destructive
harvesting 52
interference with the growing
plant 52,188
Dimensions, see units
Disturbance, environmental 191
(see also destructive inter-

9,123

ference)
Diurnal trends 104, 159—-60,
163—4,177-8

Domains, see primary data

Doubling time 22

Dry weight 6-7,17,20-1, 37,
65,66, 70,76, 717, 824, 86,
95-7,103-5,109, 111, 125,
127, 1334, 138, 140, 143,
149, 158-60, 163, 169, 182,
192

Durations, integral 15, 37, 58

‘Dynamic’ analysis, see plant
growth analysis

Ecosystems 9

Efficiency index 17,68, 81

Empirical models, see models

Environmental
disturbance 191
influences on growth

27,34,37,169-73

physiology 10, 188

19, 25,

Errors, random 53
Exactitude, see statistical exacti-

tude
Exponential
double 167
equation 81-2, 146

polynomial 78
Extrapolation 121

Families of curves 128, 135, 159
Final limiting size 49
First-order
derivatives, see derivatives
polynomial, see polynomial
Fisher’stest 113
Fitting problems, see over- and
under- fitting
Flexibility in derivates, see
derivates
Fourier transformation
Freehand curves
for derivatives 65
in general 64
in the classical approach 64
tangentsto 66-—7

1667

Functional approach, see plant
growth analysis
Functions
choice of 69,174
special 166
see also asymptotic and
polynomial
Future for plant growth analysis
190

Generalized scheme of derivates,
see derivates
Gompertz, see asymptotic functions
Growth
animal 122,175, 185
curves v
a typical example 7

human 110, 165, 168
in general 5,174
microbiological 84, 165
plant, in general 5§
zero 83-4

Half-life 22, 84
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Harvesting
destructive 52
hourly 159
strategy 10,52
Heteroscedasticity, see homo-
scedasticity
High-order
derivatives, see derivatives
polynomial, see polynomial
Homoscedasticity and hetero-
scedasticity 75,77, 96,
104, 124
Hourly harvesting 159
Human growth, see growth
Hybridization of research activity
2,13,189

Inaccessible plant, the 52
Independent variables or variates

other than time 40,112,
168

Indirect estimation of primary data
62

Individual plants, see plant growth
analysis

Inflections in functions
133,138-9, 162

Information, see additional sources

Instantaneous values, see derivates

Integral durations, see durations

Integration 358

Interaction of influences 19

103, 126,

Interference, destructive 52, 188
Interpolation 54
Inter-specific variation 20, 26

Interrelationships among derivates,
see derivates

Intra-specific variation 20,37, 52

Intrinsic rate of increase 127

Inverse polynomial, see poly-
nomials

Knots in spline functions 154,
162
Kreusler’s data 6

Land area, basis for estimating
production 33

Latex yield 165

Leaf

Subject index 245

area
duration 37,44, 116 (see
also durations)
index 33,37,44,97-100,
102, 106-8, 130, 136,
141-2, 155, 181
ratio 23, 44, 66, 86, 87,
91,97-102, 106-8, 111,
116-20, 136, 144, 151,
161,171, 178-9, 181
size 25,29,63,65,68,71,
94,97, 135,137, 144,171

weight ratio 26, 44, 101,
107-8,111, 117, 141,
161
Leafiness

of closed stands 33
of individual plants 24
Levels of organization v, 14,
186, 190
Limiting size, final 49
Limits, see statistical limits
Linearity and non-linearity, statisti-
cal 80,121,124
Logarithmic transformation 7,
58,75,78,86,104,115,
124,133
Logistic, see asymptotic functions

Mathematical functions, see
functions
Mathematics 1-2
Mean values, see derivates
Mechanistic models, see models
Meteorological time scales 41
Microbiological growth, see growth
Mineral uptake 30
Models
empirical 1, 3, 48, 63, 68,
109,175, 185, 188
in general 47
mechanistic 1, 3,47,68, 71,
175,185, 188
of plant growth 49, 51
status of various types of 1, 3,
50, 185
‘Modules’, plant 9, 122-3
Monomolecular, see asymptotic
functions
Moving averages 152
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Net
assimilation rate 23, 45
top effectiveness, see unit shoot
rate
Nitrogen, protein 31
Non-destructive measurements
62
Notation 12
Numbers of data, see primary data

Occam’srazor 115

Ontogenetic drift 18-19, 23-25,
31,37,39,40, 54,71,
159-60, 164

Organization, see levels of organ-
ization

Orthogonal polynomial, see poly-
nomial

Other fields of activity, see plant
growth analysis

Over-fitting 69, 72, 76,105, 110,
112-5, 148, 154, 157-8,
183

Pairing of plants 54
Perennating structures 31
Photosynthesis 10, 164, 170,
187, 189
‘Photosynthetic potential’ 38
Physical science, comparison of
problems faced in 51
Plant
growth, see growth
analysis
in general 1,7, 14,
17, 186, 190
in relation to other fields
of activity 9, 186,
190
of individuals 16, 55
combined with that of
population and com-

munities 35-36,170,
173

of populations and com-
munities 23, 57

the classical approach to
10, 24, 67,177

the functional approach to
ii, 10, 47, 61, 67, 177
advantages of 53,

177,193
need for 184
strategies 191-2
Plastochrons 40—41
Plateaux in asymptotic functions
121,123,128
Policy, see research policy
Polynomial functions
first-order
properties 81
case studies 86
high-order 69, 76
properties 109
case studies 110
in general 78, 146, 175
inverse 167
orthogonal 80
second-order
properties 94
case studies 96
stepwise 176
properties 110
case studies 115
third-order
properties 103
case studies 104
Poppelsdorf, W.Germany 5-6
Population biology 127
Populations, see demography, plant
growth analysis
Primary
data (see also logarithmic trans-
formation)
domains within
152
for BMD 40
for Kreusler’s maize 6
for RGR 22
for ULR 25
indirect estimation of 62
status of 52
too few for the functional
approach 180
too many for the classical
approach 183
variability of 61-2,76,
234
production of ecosystems 9
Protein nitrogen, production
31

147-9,
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Random errors 53
Rates of change 14
Rationale of curve-fitting
Ratios, simple 14, 27
Readership 2
Reality, scientific
185, 189
Reductionism
Re-fit, running
case studies 15§
properties 149
Re-growth 126
Relative growth rate 16, 26, 45,
66, 81, 83, 86, 8993, 95,
96, 98102, 103—4, 1068,
111, 112, 116-20, 125, 127,
129-31, 134, 136, 138,
140-5, 149, 151, 153-5,
156, 157-8, 1601, 1634,
171, 181-4,191-2
maximum 20, 192
Research policy 13, 186
Respiration 164
Response surfaces 168
Richards, see asymptotic functions
r-K selection 127
RNA, functional efficiency of
31,45
Root-shoot ratio 28,45
Running re-fit, see re-fit

53,77

51,53,174-5,

51,187

Satellites, artificial 35
Seamless derivatives, see derivatives
Second-order
derivatives, see derivatives
polynomial, see polynomial
Science Citation Index 2
Scientific
method 51
reality, see reality
Segmented regression 126,
162-3
case studies 148
properties 147
Shading, responses to 26
S1, see Systéme International
Simpson’s rule 58
Sine function 1085, 166
Skewness 134
Smoothing 54,70, 71, 152,177
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Specific
absorption rate 30, 45, 635,
102, 1068, 117-9, 155,

181

growth rate 22, 81

leaf area 26,45, 101, 107,
111

weight, see leaf weight ratio
utilization rate 30, 45
Spectral analysis 165
Splines
case studies 158
properties 154

Starting values 122, 137-8
Statistical exactitude 72-3, 115,
159

Statistical limits, wide 153, 158
Statistics v, 2, 54, 70, 745
Status
of modelling, see models
of primary data 52
Stepwise polynomial, see poly-
nomial
Strategies, plant 1912
Stress, environmental 191
Surfaces, approximating 168
Symbols 42,44-5
Synopsis
of concepts in plant growth
analysis 41
of this book 13,78
Systéme International (SI) 12

Tangents to freehand curves 66-—7

Third-order polynomial, see poly-
nomial

Time scales, unorthodox 401

Time Senies Analysis 164, 176

Transformation, see Fourier,
logarithmic

Under-fitting 72, 83, 96, 104,
112-5,157, 162
Unit
leaf rate 23,37, 39, 45, 66,
86,87,90—2,97-102, 106-9,
111,113, 116-9, 130,
136, 141-2, 144, 151, 155,
161,171, 178-9, 181, 187
of Comparative Plant Ecology
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(NERC) vwi Variability of primary data
production rate 31,45 61-2,76,83—4
shoot rate . 29,45,117-8 Variables and variates
Units of measurement defined 13
for biomass duration 39 independent, other than time
for crop growth rate 35 40,112, 168

for leaf area duration 38
for leaf area index 34

for relative growth rate 19
in general 12,44

Weibull function 145

‘Universal growth function’ 147, Yield 38-9
174
Unnecessary curve fitting 61-2 Zero growth, see growth
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