Cambridge University Press

978-0-521-27959-8 - Plants and Microclimate: A Quantitative Approach to Environmental Plant Physiology:
Third Edition

Hamlyn G. Jones

Table of Contents

More information

CONTENTS

Preface page vii 4.3  Measurement of soil or plant water status 76
Acknowledgements ix 4.4  Hydraulic flow 81
Symbols X 4.5 Long-distance transport in the phloem 96
Main abbreviations and acronyms xvi 4.6 Sample problems 98
5 Energy balance and evaporation 99
1 A quantitative approach to
plant-environment interactions 1 51 Energy balance 99
5.2 Evaporation 103
1.1 Modelling 1 53 Measurement of evaporation rates 110
1.2 Use of experiments 6 5.4  Evaporation from plant communities 116
5.5 Dew 119
2 Radiation 9 5.6  Sample problems 121
2.1  Introduction 9
2.2 Radiation laws 10 6 Stomata 122
23 Rad?at%on @easurement ) 16 6.1  Distribution of stomata 122
24 Rad¥at¥on %n natural env1r0r.n.nents 20 6.2  Stomatal mechanics and mechanisms 125
2.5 Rad}at%on 1r-1 pl.ant .comr?ur%ltles 27 63  Methods of study 128
2.6 Rad1at.1on distribution within plant 6.4  Stomatal response to environment 135
canopies 31 6.5  Stomatal resistance in relation to other
2.7 Canopy reflectance and remote sensing 36 resistances 146
2.8 Direct z.m.d subcanopy methods for 6.6  Stomatal function and the control loops 149
determining canopy structure 42 6.7  Sample problems 152
2.9  Concluding comments 46
2.10 Sample problems 46 . o
pep 7 Photosynthesis and respiration 153
3 Heat, mass and momentum transfer 47 7.1 Photosynthesis 153
. 7.2 Respiration 162
3.1 Measures of concentration 47 .
7.3 Measurement and analysis of carbon
3.2 Molecular transport processes 48 L.
. dioxide exchange 167
3.3  Convective and turbulent transfer 55 .
L 7.4  Photosynthetic models 171
3.4  Transfer processes within and above
. 7.5  Chlorophyll fluorescence 173
plant canopies 60 .
7.6  Control of photosynthesis and
3.5  Sample problems 67 e
photosynthetic ‘limitations 182
. 7.7  Carbon isotope discrimination 189
4 Plant water relations 68 pe ¢
7.8  Response to environment 191
4.1  Physical and chemical properties of water 68 7.9  Photosynthetic efficiency and
4.2 Cell water relations 72 productivity 197

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9780521279598
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-27959-8 - Plants and Microclimate: A Quantitative Approach to Environmental Plant Physiology:

Third Edition
Hamlyn G. Jones
Table of Contents
More information

vi Contents

7.10 Evolutionary and ecological aspects 205
7.11 Sample problems 206
8 Light and plant development 207
8.1 Introduction 207
8.2  Detection of the signal 209
8.3  Phytochrome control of development 211
8.4  Physiological responses 214
8.5  The role of plant growth regulators 223
8.6  Sample problem 223
9 Temperature 224
9.1  Physical basis of the control of tissue
temperature 224
9.2  Physiological effects of temperature 231
9.3  Effects of temperature on plant
development 236
9.4 Temperature extremes 242
9.5 Comments on some ecological aspects
of temperature adaptation 249
9.6  Sample problems 254
10 Drought and other abiotic stresses 255
10.1  Plant water deficits and physiological
processes 256
10.2  Drought tolerance 260
10.3  Further analysis of water use efficiency 270
10.4  Irrigation and irrigation scheduling 278
10.5  Other abiotic stresses 284
11 Other environmental factors: wind,
altitude, climate change and
atmospheric pollutants 290
11.1  Wind 290
11.2  Altitude 297

11.3  Climate change and the ‘greenhouse
effect’ 304
11.4  Atmospheric pollutants 315
12 Physiology and crop yield
improvement 321
12.1  Variety improvement 324
12.2  Modelling and determination of
crop ideotype 332
12.3  Examples of applications 336
Appendices 343
Appendix 1 Units and conversion factors 344
Appendix 2 Mutual diffusion coefficients for
binary mixtures containing air or
water at 20°C 345
Appendix 3 Some temperature-dependent
properties of air and water 346
Appendix 4 Temperature dependence of air
humidity and associated
quantities 347
Appendix 5 Thermal properties and densities
of various materials and tissues
at 20°C 349
Appendix 6 Physical constants and other
quantities 350
Appendix 7 Solar geometry and radiation
approximations 351
Appendix 8 Measurement of leaf boundary
layer conductance 353
Appendix 9 Derivation of Equation (9.9) 355
Appendix 10 Answers to sample problems 356
References 361
Index 396

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521279598
http://www.cambridge.org
http://www.cambridge.org

	http://www: 
	cambridge: 
	org: 


	9780521279598: 


