Contents

Part I Lab Methods

1 Higher Plants: Structural Diversity of Roots ........................... 3
Lyudmila G. Tarshis and Galina I. Tarshis

2 Electrical Impedance Spectroscopy and Roots ........................ 25
Tapani Repo, Yang Cao, Raimo Silvennoinen,
and Harry Ozier-Lafontaine

3 Multi Electrode Arrays (MEAs) and the Electrical Network
Of the ROOLS ... .ottt it tiee e eeaas 51
Elisa Masi, Elisa Azzarello, Camilla Pandolfi, Susanna Pollastri,
Sergio Mugnai, and Stefano Mancuso

4 The Vibrating Probe Technique in the Study of Root
Physiology Under Stress ............cooiiiiiiiiiiiiiiiiiiiiiiiinianen.. 67
Camilla Pandolfi, Sergio Mugnai, Elisa Azzarello, Elisa Masi,
Susanna Pollastri, and Stefano Mancuso

5 The Use of Planar Optodes in Root Studies
for Quantitative Imaging ......... ...l 83
Stephan Blossfeld and Dirk Gansert

6 Applications of Confocal Microscopy in the Study
of ROOt APParatus .........oovuniiiiiiiiiiiii ittt eas 93
Susanna Pollastri, Elisa Azzarello, Elisa Masi, Camilla Pandolfi,
Sergio Mugnai, and Stefano Mancuso

7 High-Throughput Quantification of Root Growth ................... 109
Andrew French, Darren Wells, Nicola Everitt, and Tony Pridmore

vii

Bibliografische Informationen digitalisiert durch E \
http://d-nb.info/1012138828



http://d-nb.info/1012138828

viii

8

9

Contents

Flat Optical Scanner Method and Root Dynamics ................... 127
Masako Dannoura, Yuji Kominami, Naoki Makita,

and Hiroyuki Oguma

3D Quantification of Plant Root Architecture In Situ ............... 135

Suqin Fang, Randy Clark, and Hong Liao

PartII Field Methods

10

11

12

13

14

15

16

17

Geophysical Imaging Techniques ......................c.cooiie, 151
Said Attia al Hagrey

Multi-electrode Resistivity Imaging ......................o 189
Mariana Amato, Vincenzo Lapenna, Roberta Rossi,
and Giovanni Bitella

Using Ground-Penetrating Radar to Detect Tree Roots

and Estimate Biomass .................cooiiiiiiiiiiiii e 213
John R. Butnor, Craig Barton, Frank P. Day, Kurt H. Johnsen,

Anthony N. Mucciardi, Rachel Schroeder, and Daniel B. Stover

Root Structure: In Situ Studies Through Sap Flow Research ...... 247
Nadezhda Nadezhdina, Teresa S. David, Jorge S. David,
Valeriy Nadezhdin, Jan Cermak, Roman Gebauer, and Alexia Stokes

Root Function: In Situ Studies Through Sap Flow Research ....... 267
Nadezhda Nadezhdina, Teresa S. David, Jorge S. David,

Valeriy Nadezhdin, Jan Cermak, Roman Gebauer,

Maria Isabel Ferreira, Nuno Conceicao, Michal Dohnal,

Miroslav Tesaf, Karl Gartner, and Reinhart Ceulemans

Fine Root Dynamics and Root Respiration ........................... 291
Karibu Fukuzawa, Masako Dannoura, and Hideaki Shibata

Biases and Errors Associated with Different Root

Production Methods and Their Effects on Field Estimates

of Belowground Net Primary Production ............................. 303
Daniel G. Milchunas

Minirhizotrons in Modern Root Studies ................c.covvvvnn.... 341
Teofilo Vamerali, Marianna Bandiera, and Giuliano Mosca

Fine Root TUFDOVET ......iruiiiiiiiiitiie e eeereeenseennaeen. 363
Martin Lukac



