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abscisic acid (ABA), 29, 63, 77, 98,
129, 209, 265, 283

[*Cl, 170
diurnal variation, 171
effect on wilted Pisum leaves, 171
field-grown plants, 172
and guard cell ion movements, 66, 67
production and leaf turgor, 172, 173
responses and CO,, 130
role in drought, 174-8
and root and shoot growth, 177
and root water uptake, 175
site of synthesis, 168
and stomatal behaviour, 168-73
stomatal closure, 38, 97, 107, 167, 170
and stomatal dependence, 38

and water stress, 137, 167-73, 177, 178

as water stress substitute, 173, 174
Acer saccharum, 141
Aeonium glutinosum

stomatal opening anomaly, 139
Aeonium spathulatum

stomata and humidity, 139
Aeonium urbicum

stomata and humidity, 139
age and stomatal response, 233
aerodynamic conductance, 226
Aichryson dumosum

hairyness, 155, 156

stomata and humidity, 139, 155
Aichryson laxum

hairyness, 156

stomata and humidity, 139, 155, 156
Aichryson villosum

hairyness, 155, 156

stomata and humidity, 139, 155
alanine aminotransferase, 89, 90

in guard cells, 94
Allium cepa, 22

anions in stomata, 76, 77

Calvin cycle in epidermis, 95

chloride in guard cells, 99

chloroplast fluorescence, 110

guard cell metabolism, 98

guard cell thickening, 3-5
guard mother cell division, 2
malate accumulation, 77, 99; role of, 99
reserve carbohydrates, 76, 98
vacuolar fluorescence, 113
wall deposition and colchicine, 16
Allium porrum, 99
Alternaria tenuis
toxin and stomatal behaviour, 211, 212
Amaranthus powelli, 263
amphistomatous leaves, 37
porometer clamps, 43
Anemia rotundifolia
cytoplasm appearance and stomatal
opening, 80
anions
guard cell cytoplasm and organelles, 80,
1

light and CO, effects on formation, 130-3
organic and potassium change, 53
in stomatal operation, 71-81
antitranspirants, see ABA and farnesol
Aphanomyces cochlioides
sugarbeet wilt, 208
Arachis hypogaea, 230
argon, 39
aspartate, 79
epidermal, 93
aspartate aminotransferase, 88-90
in guard cells, 94
ATP, guard cell production, 123
auramine O, cuticle fluorescence, 20, 21
Avena sativa, 263, 283
ozone response, 188, 189

benzo-18-crown-6
potassium binding, 129
Betula verrucosa
stomatal response to ABA and water
stress, 174, 175
bromine, [*2Br], 65, 66
buffer and guard cell studies, 29

Calluna vulgaris microclimate, 155
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Calvin cycle
absence and stomatal function, 95, 100
and guard cells, 93-7
canopy conductance, 224-9
calculation in millet, 226, 227, 231, 232
components, 225, 226
crop profiles, 227, 229, 232, 233
diurnal variation, temperature and
humidity effects, 237
and drought, 235, 236
factors affecting in wheat, 226-9, 233
glasshouse experiments, 235, 239, 240
and leaf area, 234, 235
radiation relationship, 225, 229-31
and shading, 232
Capsicum annuum
ABA accumulation and water, 172, 173,
177
carbon
[**Cllabelling studies, 89, 90
tissue isotope discrimination, 96, 97
carbon dioxide
and ABA, additive effects, 178
concentration and stomatal conductance,
249, 266-72
concentration and stomatal control of
photosynthesis, 261-5
-free air, stomatal opening, 119, 120, 123,
142; potassium effect, 125-30
and limits to potassium uptake, 126, 128
sink, 248
and stomatal opening: effect of humidity
and temperature, 143; effect of light,
260; effect of water stress, 173, 174
stomatal response, 119, 124
stomatal sensitivity to, 263, 269; and
light, 266-72
carbon dioxide fixation
i disease, 218,219
guard cell, 95; and photosynthesis, 112,
113
and stomatal movement, 92, 93
carbonic anhydrase, 94
Carex sp, 14
guard cell wall fluorescence, 21
Carex aquatilis
humidity response, 155
cations in guard cell cytoplasm, 80
cellulase and cell wall ester release, 19
cellulose
axial deposition, 9
pattern of deposition in guard cells, 3, 9
cellulysin, 104
chloride
entry inhibition, 59
and malate accumulation in guard cells,
72,73,77,130
and potassium balance in guard cells,
51-3, 56, 130

Chlorophytum comosum
low temperature emission spectra, albino,
110, 112
chloroplasts
ABA content and water stress, 170
ABA synthesis, 168
fluorescence of guard cell, 110-13
guard cell photosystems, 110, 112
citrate, 53, 72
Citrus sp
stomatal humidity responses, 139
clamps
detachable porometer, 36
double hinged, 41
leaf attachment, 35, 36
and leaf type, 43
and mesophyll resistance, 35, 36
ventilated leaf disc, 36
cobalt chloride papers and stomatal
conductance, 40
cobaltinitrite in K+ analysis, 12, 16, 52
colchicine, 2
effects of, 5
and wall thickenings, 15
Commelina benghalensis
pyruvate P; dikinase, 92
starch and stomatal opening, 78
Commelina communis, 52, 92, 128, 263
anions in stomata, 77, 78
carbon dioxide sensitivity, 268-70
CO:, fixation in epidermis, 93, 97
epidermal ions, 56
epidermal malate, 56, 57
epidermal membrane potentials, 61
epidermal potassium, 55
fusicoccin and stomata, 132, 133
leakage from epidermis, 98
light and stomatal opening, 122, 268
malate labelling and stomatal movement,
97
malate uptake and stomata, 91
potassium and stomatal aperture, 64, 65,
77,125-7
recent experimental work, 62-7
Commelina cyanea, 78
anions in stomata, 77, 78
aspartate, 89
CO, fixation and stomatal movement,
92
epidermal enzymes, 88-90, 92
epidermal leakage, 97
epidermal malate, 56, 57
epidermal potassium, 55
Commelina diffusa, 78
[**C] labelling of epidermis, 89, 90
conductance measurements: see also canopy
conductance, stomatal conductance
canopy, 224-9
in field experiments, 223-41
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Corylus avellana, 144 intact, 64
p-coumaric acid ester, 19 isolated, 64, 65, 72
crassulacean acid metabolism, 76, 140 and low pH, 29

and stomatal sensitivity to humidity, 140
and stomatal opening, 140
cryptochrome, 273
C-tumours, 17
Cucurbita pepo, SO, effects, 194
Cucurbita sativus, SO, effects, 194
culture
grass leaf-segments, 11-13
inadequacy, 13
cuticle
fluorescence, 20, 21
and pathogens, 213
Phleum guard cell, 20, 21
Pinus stoma, 254
and vapour loss, 43, 150
cutinase, 21
cuvettes, 238
Cyperus esculentus
field grown stomatal complex, 14, 15
guard cell wall fluorescence, 21, 281
laboratory stressed, stomatal complex,
14-16
Cytisus scoparius
windspeed sensitivity and distribution,
155
cytochalasin B, 2

darkness and potassium uptake, 126, 128
Deschampsia caespitosa, 155
Desmodium uncinatum: humidity
insensitivity, 140, 145
diamino-benzidine osmium staining, 19
diferulic acid ester, 19
diffusive gas flux, 38, 39
n-dodecane, 32
driselase, 104
drought
effects on conductance in tobacco, 235,
236
slow field development, 238
Dupontia fischeri
restricted distribution and humidity
response, 155

electron microprobe analysis, 53, 54, 60
electron microscopy

scanning, grass stoma, 6; Vicia stoma and

S0O,, 195

stomatal complex, 6
endocytosis, 22
energy requiring pump-leak system, 273
environment, effects of variability, 229, 230
enzymatic cycling techniques, 73
epidermal strips, 2732, 52

experimental uses, 28, 29, 62

and flux measurements, 62, 72

low temperature emission spectra, 110

mounting medium, 27, 28

osmotic potential and potassium, 65

SO, effects, 194

treatment, 27

and turgor pressure, 27, 28
epidermis

carbon dioxide fixation, 92, 93, 97

carbon import, 95

cell ion measurement, 55, 56

cell types, 56

enzyme activities, 87-93

enzyme inhibitors in extracts, 88

leakage, 97, 98

malate exit, 97

membrane potentials, 61
Erwinia amylovora, 207
Erysiphe graminis

and flag leaf stomatal behaviour, 217

subsidiary cell invasion, 206
Erysiphe pisi

and pea photosynthesis, 216

and solute accumulation in peas, 215
Eucalyptus pauciflora, 263, 268

farnesol, all trans, 179
and water stress in Sorghum, 169
fatty acids, free in Zea, 180
feedback control, 137, 138
negative, 265
feed forward control, humidity response,
137, 140, 154
ferulic acid ester, 19
fluorescence
and electron transfer, 109
experimental set-up, 114
green, guard cell vacuoles, 113-15
and guard cell study, 109-15
microscopy and epidermal strip
contamination, 110
fluorospectrophotometer, 114
Fraxinus americana, 141
fructans, 76, 98
fusicoccin, 107
chemical nature, 211
CO, response reversal, 131, 132
isolation, 211
non-specific effects, 212
and proton extrusion, 115, 132
stomatal responses, 131, 132, 212
and vacuolar fluorescence, 115
Fusicoccum amygdali
peach canker, 211
toxin and stomatal behaviour, 211-13

gallium-arsenide photomultiplier, 114
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Geum rossii, humidity response, 155
glasshouses, controlled environment
and leaf conductance, 235, 239, 240
glyceraldehyde-P dehydrogenase, 95
glycerate, 72
Golgi system in guard cells, 22
Gossypium hirsutum, 33, 263
leaf area and transpiration, 234, 235
green area index, 220
Greenovia aurea, stomata and humidity,
139
Gregory and Pearse resistance unit, 35
guard cell see also wall
Allium protoplast, vesicles, 22
-cell metabolite fluxes, 97, 98
cell shape, 3-16
coenocytic, 18
CO, fixation to malate, 78
common wall perforations, 17
communication, 17, 18
Cyperaceae, 14
cytoplasm ionic content, 80, 81
differentiation in culture, 12, 13, 109
emission spectra, 110
fluorescence, 109-15
grasses, 5-16
humidity effects, 137-57
intact, 64
ionic relations, 51-67, 71-6, 79-81
isolated, 64, 65
malate levels, 74, 75, 126, 127, 130-3,
152
membrane potentials, 60, 61
metabolism, 87-100, 282, 273, and
ABA, 283; and Calvin cycle, 93-7;
enzyme activities, 87-93
microsurgery, 30
model systems, 1
osmotic changes and potassium, 63, 64
pH effect, 29, 54, 55, 57, 62, 152, 282
phenolic esters, 19, 21
potassium transport, 29
protoplasts, 22, 30, 103-6
salt accumulation, 52-60
and subsidiary cell damage, 16
subsidiary cell interaction, 16-19
swelling stage, section 6
transient phase, 10, 11
turgor control, 126, 127, 165, 172
wall deposition, 3-16
guard mother cells, 2

Helianthus annuus, SO, response, 192
helium, 39
Helminthosporium maydis
toxin effects on stomata, 211
heterobaric leaves, 37, 38
humidity, 238
and photosynthesis control, 258

plant response and distribution, 154, 155
and stomatal responses, 137-52, 249
humidity sensors, 42
hydrogen, 39
hydrogen sulphide, field effects, 198
hygrometer, 41
hygroscope, 40
hypostomatous leaves, 40
Hyptis emoryi, 141

irradiance and stomatal opening see also
light, 120, 121
irrigation
and conductance in millet, 226, 231, 232
stomatal response, 154
isopropyl-N-phenylcarbamate
and guard cell wall thickening, 15, 16
isotachophoretic analysis, 54

leaf
area index, 225; and drought, 235, 236
growth, stress-induced limitation, 175,
176
microclimate, factors affecting, 155
water potential and transport, 255, 256
leaf discs
clamp, 36
sealing, 37
leaf resistance, hypothetical, factors
affecting, 148
light see also quantum flux density and
irradiance
blue and protoplast response, 107, 108
blue and stomatal action, 121-3, 260,
261, 267, 268
and CO., stomatal response, 262, 266-72
and Erysiphe effects on pea, 215
and leaf structure, 141
red and stomatal action, 121-3, 261, 267,
268
role in stomatal opening, 123, 129; and
potassium, 126-30
and stomatal humidity response, 140, 141
stomatal response, 119-33
lignin, 254
in grass guard cells, 19
tests for, 19
liquid paraffin, 27, 28
Lloyd’s strips, 27
Loiseleuria procumbens microenvironment
and form, 155
Lolium perenne, humidity response, 145
Lophodermium pinastre, guard cell invasion,
206
Lysimachia nummularia, 145
lysimetry, 225

Macroptilum atropurpureum, 145
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malate, 51, 53, 54, 65, 72, 89, 97, 98, 152
epidermal, source, 56, 130
epidermal and stomatal aperture, 56, 57,
73, 93; effect of light and carbon
dioxide, 126, 127
in epidermis of Allium, 77
in epidermis of Commelina, 77,78,
88-90, 93, 98
guard cell, source in Vicia, 73-5
pH and valency, 57, 58
potassium balance, 65, 72
uptake and stomatal stage, 91
malate dehydrogenase
epidermal, 88, 89
in guard cells, 94
inhibition of, 88
malic enzyme, 88, 89
in guard cell, 94
NADP specific in Commelina, 90
Malus pumila, 263
mannitol, 107-9
membrane potential
guard-cell, 60, 61; and light, 61
membrane whorls, myelin-like, 18
mesophyll
epidermal contamination and analysis, 87,
88
epidermal transfer of carbon, 96
porometer resistance, 36, 37, 40; species
effects, 37
stress messenger, 167
microelectrodes, ion-sensitive, 55, 77
microfibrils
arrangement and growth conditions, 14,15
composition, 19
guard cell alignment, 3-6, 10, 11
orientation in transient, 12, 13
microfilaments, 2
microspectrophotometry, 19, 110
guard cell fluorescence, 112, 113
low temperature, 110
room temperature, 110
microsurgery of guard cells, 30, 52, 53
microtubules, 2
in Allium guard cell, 4, 5
cellulose coorientation, 3
deployment, control, 22
and division plane, 2
membrane cross-bridges, 9, 10
pharmacological effects, 5, 15, 16
polymerization, 22
radial alignment in grasses, 12, 13
reorientation in grasses, 9-11
mitochondria: chloroplast ratio in guard
cells, 123
models
gas exchange in leaf, 148, 149, 248
parameters used, 237
stomatal response in the field, 236-40

291

moss sporophyte, guard cell mother division,
2
multivesicular bodies, 18

Nicotiana rustica
drought responses of two varieties, 236
Nicotiana tabacum, 33, 79, 166, 230
drought effects on conductance, 235, 236
ozone sensitivity, 188, 189
SO, response, 192
nitrogen oxides
stomatal effects, 197
nitrous oxide, 39
nujol, 32

Opuntia inermis

stomata and humidity, 140
osmoregulation and ABA, 175
osmotica

guard cell cytoplasmic, 81

nature and protoplasts, 107

and protoplast isolation, 104
ozone

field effects, 198, 199

natural concentrations, 188

photosynthesis in oats, 189

sinks, 190

stomatal response, 188-90; protective

effect, 189, 190
sulphur dioxide mixture effects, 197-9

Paphiopedilum sp

mitochondria, 123

photosynthesis in guard cells, 114

stomata and Calvin cycle, 95
Paphiopedilum harriseanum

epidermis CO, fixation, 96

guard cell fluorescence, 113, 114

protoplast isolation, 105, 106, 114
Paphiopedilum venustum

low epidermal CO, fixation, 96
paradermal sections, 26, 27, 104
pathogens

leaf invasion, 213-17

motile spores, 207

need for water, 206, 207

stomatal response, 205-19; and CO.

exchange, 218, 219; consequences of,
217, 219; and water relations, 217, 218

toxin production, 210-13

and water supply to leaf, 208-10
Pelargonium zonale

enzyme inhibition, 88

no Calvin cycle, 95

trichome carbon dioxide fixation, 96
Pelvetia fastigiata

guard cell cytoplasm, ionic tolerance, 80
Pennisetum typhoides

canopy conductance, 229
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Pennisetum typhoides — cont.
leaf area and conductance, 234, 235
perfusion pump, 104
pH, guard cell, 29, 63
and humidity changes, 152, 153
and malate movement, 57, 58
and proton extrusion, 54, 55
and vacuolar fluorescence, 115
phalloidin, 2
Phaseolus vulgaris, 166
pollutant mixture effects, 198, 199
SO, effects, 194, 198, 199
stomatal conductance and SO,, 190, 191,
193
Phleum pratense
cuticle development, 20, 21
guard cell development in, 5-9, 15
microtubule alignment, 5, 9
primary leaf culture, 11, 12
stomatal complex, electron microscopy, 5,
6,17
phosphoenolpyruvate carboxykinase, 89, 92
phosphoenolpyruvate carboxylase
in Commelina sp epidermis, 78, 88, 89
in guard cells, 74, 94, 131
ionic strength and inhibition, 80
malate inhibition, 59
in Tulipa epidermis, 79
phosphoenolpyruvate synthesis see pyruvate
P, dikinase
phosphoribulokinase, 95
phosphorylase, 94
photosynthesis
cuvette measurement, 238
factors affecting, 224, 225
mesophyll, 262, 265
NO; effects, 197
rate of light saturated, 256, 257
SO, effects, 192, 193
stomatal control, 256-66, 284, 285; and
carbon dioxide, 261-5; and humidity,
257; and leaf water potential, 258; and
quantum flux density, 259-61; and
temperature, 258, 259
Phytophthora drechsleri
and safflower stomata, 208, 209
and wilting, 208, 209
Phytophthora infestans, 207
lesion development and stomata, 213
stomata as exits for spores, 208
Picea engelmanii
stomata, light and sensitivity to humidity,
141
Picea sitchensis, 263
light saturation, 267
stomatal behaviour model, 145
stomatal conductance and xylem water,
258
Pinus sylvestris, 263, 267

carbon dioxide sensitivity, 269
stoma cross-section, 254
stomatal conductance, 260
pisatin and stomatal opening, 215, 216
Pisum sp, 3
ABA effect on wilted leaves, 171
plasmalemma, proton pumping, 58
plasmodesmata, 18
Plasmopara viticola, 207
pollutants see also ozone, nitrogen oxides,
sulphur dioxide
damage, 187
inadequate experimentation, 187
stomatal response, 187-200; to mixtures,
197, 199
and stress, 187
Polypodium vulgare
epidermal carbon dioxide fixation, 96
hypothetical leaf resistance, 148, 149
stomatal opening and air humidity, 138,
139; effect of temperature, 142, 143;
model, 145-7
porometers
diffusion, 43, 239, 240
diffusive gas flux, 33, 39; Dufour effect,
39; hydrogen, 39; inert gas, 39, 40
mass flow, 33-40; airflow systems, 34,
35; clamp effects, 35-7; and diffusive
flow conductance, 38, 39; hot wire
constant pressure, 35; measurement
systems, 35; uses, 38; Wheatstone
bridge, 35, 38, 42
reliability, 224
responses to, 230
transpiration, 33, 40—4; calibration, 41;
condensation, 42; differential, 41, 42;
humidity sensor, 42; and mass flow
conductance, 42; sensor element, 43,
44
porometry, 29, 33-40
and leaf surface, 231
limitations, 37, 38
mass flow, 33-40
viscous flow, 37
potassium, 29, 51
balance sheet of movement, 59
Commelina spp. flame photometry, 55
concentration and stomatal opening,
52-4,71, 152; organic anions and, 53,
56, 65,72
iminodiacetate, 54
and light, CO, and stomatal response,
125-30
in maize, midtransient guard cells, 12
and osmotic changes in guard cells, 63-6
shuttle, 29, 52, 55, 57
uptake and fusicoccin, 212
proton extrusion, 53-5, 59
and fusicoccin, 131
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proton pump
Allium sp, 77
and chloroplast function, 113
photoactivation, 61, 108
protoplasts, 30
epidermal, 105, 106
guard cell study, 103-15
isolated, 105
isolation of guard cell, 103-6; organelle
isolation, 108, 109; vacuole isolation,
108, 109
mesophyll, 104, 105
microchamber isolation, 104
photoresponse, 107, 108
swelling, 107, 108
test tube method, 105
Prunus armeniaca
effects on stomatal aperture, 146
model of leaf gas exchange, 148, 149, 237
Pseudomonas tabacci, 207
Pseudoperonospora humuli, 207
Pseudotsuga menziesii
stomatal behaviour model, 145
stomatal conductance and CO,, 264
Psychotria capensis, 37
Puccinia graminis, infection and water
stress, 208
Puccinia hordei, infection process, 206
pyruvate and stomatal opening, 91
pyruvate P; dikinase, 89, 94
isolation, 92

quantum flux density see also light and
conductance
and stomatal conductance, effect of CO,,
260
and transpiration, 253-5

Rhynchosporium secalis
and host affected area, 218
and stomatal turgor, 214
ribulose bisphosphate carboxylase, 89; in
guard cells, 75, 78, 93, 273, 274
rubidium
[*Rb], 65, 66, 74

salt accumulation, 59
Scolopia mundii, 37
Senecio odoris stomatal opening, action
spectrum, 119, 120, 122
sensor elements, 43
Sesamum indicum, 143
Sorghum sp, stomatal closure compound,
169
Spannungsphase, 25
starch, 53
absence from guard cells, 98, 99
source of guard cell, 75

293

and stomatal movement, 75, 76, 78, 92,
93,152-4
test kit, 75
stomata
abscisic acid effects, 67, 97, 107, 167,
170, 173, 178
and bulk leaf water status, 166-74
carbon dioxide sensitivity, 263, 268, 269
evaporation pathways, 254
field behaviour, 223-41
and fungal toxins, 210-13
humidity sensors, 137
isolated, 79
number and surface, 38, 231
and pathogens, 205-19
placement and gas movement, 274
pollutant response, 187-200
stomatal action, hypotheses for, 272-4
stomatal aperture
carbon dioxide effect and water stress,
173,174
conductance measurement, 25, 32-44,
223-41; gas porometry, 33—-40; liquid
infiltration, 32, 33, 223; water vapour
diffusion, 40—4
direct humidity effect, significance,
154-6, 2525
factors affecting, 248
infiltration scores, 33
and ionic state of guard cells, 51-67
and light, 146
and malate cycling, 58
and malate level, 73
microscopic measurement, 25-32; effect
on aperture size, 26; epidermal strips,
27-30; fixed leaves, 27; intact leaves,
26; micro-relief methods, 30-2;
paradermal sections, 26, 27; ridge
dimension changes, 31, 32
model describing, 147
and osmotic changes, 63
and potassium content, 151, 152; in
Commelina, 64, 65; effect of light and
CQO,, 125; and salts, 128, 129
and turgor, 27, 28
stomatal cells
and cell division, 2
organelles, 22
structure and development, 1-22, 281
stomatal closure, 91
and humidity, 151
and water deficit, 165
stomatal conductance
definition, 249
effects of environment, 229, 230, 249
and intercellular space CO,, effect of
light, 260
and irradiance, 226, 238
leaf area effects, 234, 235
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stomatal conductance — cont.
and leaf height, 226-9, 232
and leaf surface, 231
and leaf turgor, 165, 166
and leaf water potential, 165, 166
and light, effects of CO,, 260
modelling, 236-40
and plant variability, 231-6
response to humidity, 240
and stomatal aperture, 25, 26, 32-44
and transpiration rate, 248
and xylem water potential, 258
stomatal control
of leaf turgor, 166
of photosynthesis, 256-66, 284, 285
of transpiration, 250-6, 284, 285
and water stress, 163-81
stomatal density and light, 141
stomatal ledges, 22
stomatal opening
action spectrum, 119-21, 123
and air stream humidity, 138, 139
and anions, 71-81, 91
biochemical pathways and, 94
dark, 119, 120, 261
extracellular ion exchange, 56
factors affecting, 123
glucose inhibition, 78
and guard cell chloroplasts, 113
and guard cell starch, 75, 76, 91
hypothesis, 272
ion movement and cell interactions, 17
irradiance, 120-2
and leaf water content, 138
measurements needed, 62
mechanisms, 73, 124-33; NaCl, KCl
effects, 128, 129
night in succulents, 119
and potassium content, 524
proton extrusion, 53, 54
rhythms, 25, 44, 119
role of malate, 57
role of potassium, 51, 71, 77
starch and, 152, 153
stomatal resistance (see also stomatal
aperture and stomatal conductance)
and ABA, 168-73
stomatal response to humidity, 137-57,
252-5
effect of bulk water potential, 143-5
effect of CO,, 178
effect of CO, and temperature, 142, 143
effect of light, 140, 141
mechanisms, 149-54
modelling, 145-9
stomatal response to light, 266-8
effect of CO,, 269-72
red and blue, 267, 268
stomatal response to water potential, 165,166

subsidiary cells
form in grasses, 7
function in grasses, 5
and guard cell damage, 17
and guard cell shape, 16-19
sucrose, stored and stomatal movement, 93
sulphur dioxide
atmospheric sources, 190
and cell turgidity, SEM, 195
leaf conductance and cell survival, 194
ozone mixture, effects of, 197-9
sites of action, 193-6
and stomatal responses, 190-6; and
humidity, 190-2; hypothesis, 196
transpiration, photosynthesis and, 192,
193
uptake and cucurbit necrosis, 194

temperature
and control of photosynthesis, 258, 259
and stomatal conductance, 249
tentoxin
chemistry, 211
and potassium uptake, 212
and Vicia stomatal aperture, 212
tonoplast
fluorescence, 113
transport processes, 59, 67
Tradescantia sp
peristomatal water loss, 150
Tradescantia albiflora var. albo-vittata
epidermal cell ions, 56
guard cell membrane potentials, 60, 61
potassium movements, guard cell, 59
Tradescantia virginiana
pore measurement, 31
turgor and pore width, 28
transient in guard cell differentiation, 12-14
transpiration
cuvette measurement, 238
factors affecting, 224, 225
and leaf area, 234, 235
peristomatal, 150, 254
ratio, 154
SO, effects, 192, 193
stomatal control, 250-6, 284, 285; and
leaf water potential, 255, 256; and
quantum flux density, 250, 251; and
vapour pressure deficit, 253-5
stomatal resistance discrepancy, 42
trichomes, 96
Tridex procumbens, 92
Trifolium repens, humidity response of
stomata, 145
Tulipa sp, chloroplast fluorescence, 110
Tulipa gesneriana, 78
CO, fixation into malate, 78, 79
tundra, survival in and factors affecting,
154, 155
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More information

INDEX

turgor
components of leaf, 165
and pathogens, 214

Uromyces fabae, stomatal immobilization,
214

vacuole, guard cell, 67
autofluorescence, 22
development, 7
fluorescence, 113-15
isolation, 108, 109
pH changes, 58
pH and fluorescence, 115
and stomatal opening, 80
Valerianella locusta
starch metabolism, 152, 153
stomatal aperture and potassium content,
151-3
Valonia ventricosa
guard cell cytoplasm ionic tolerance, 80
vapour pressure deficit see also humidity
and transpiration control, 253-5
Verticillium dahliae and chrysanthemum
stomata, 209
Vicia faba, 52, 80, 98, 214
ABA generation and stress, 168
guard cell fluorescence, 110-12
guard cell ion content and opening, 52-5,
71-6
guard cell protoplasts, 105, 106
source of guard cell malate, 74—6
starch, 75
stomatal aperture, time course, 25
stomata and tentoxin, 212
sulphur dioxide response, 190, 191
vacuolar fluorescence, 113, 115
virus
and stomatal behaviour, 214
sugar beet yellows, effects of, 218

wall, guard cell

295

birefringence, 11-14; loss and digestion,
104

composition, 19

deposition in grasses, 7-11

fluorescence, 18, 19; effect of pH, 19

mechanical properties, 3

porometer resistance, 40

potential, 61

secondary, 3

thickening; effects of colchicine, 5, 15, 16;
species variation, 3-8

water loss

feedback control, 137, 138

feed forward control, 137, 140, 154, 255
and ABA level, 167, 168

and farnesol in Zea, 179

and lipid metabolism, 180

and ozone sensitivity, 188

and Phytophthora effects on stomata, 213
and root and shoot growth, 177

and stomatal control, 163-81, 189

and Verticillium infection, 210

wind, stomatal response, 155

Xanthium strumarium

dark opening of stomata, 120, 263
irradiance and stomatal opening, 120, 121
stomatal CO, sensitivity, 265

Zea mays 52,130, 166, 214, 263

epidermal strip, difficulties, 52

fatty acids and water stress, 180
humidity insensitivity, 140

potassium uptake, 79

stomatal common wall structure, 18
stomatal differentiation sequence, 7, 12
water stress and ABA, 169, 170

water stress and farnesol, 179

water stress and stomata, 163, 164

Zebrina pendula

pore width and fixation method, 27

zwitterions as osmotica, 81
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