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1. Phylloxera infested vines showing dead replants.
2. Phylloxera infested vines showing reduced vigour.
3. Phylloxera crawlers on root.

4. Phylloxera eggs-nodosity.

5. Phylloxera colony-nodosity.

6. Leaf gall.



FOREWORD

Phylloxera is still regarded as the world’s worst grapevine pest desplte the
introduction of resistant rootstocks and quarantine protocols in the late XIx™® century.
Outbreaks of phylloxera in countries such as Australia, where quarantine remains the
predominant form of management has highlighted the need for research into early
detection. Phylloxera predominantly- soil-dwelling nature and small size have made its
detection problematic, although recent advances in molecular and spectrochemical
detection techniques have improved our ability to detect it earlier. Understanding the
insects’ relationship to soil types is also vital in developing risk maps for surveillance.

Whilst resistant rootstocks remain the major long-term option for phylloxera
control, sustainable management of rootstocks involves understanding the physiological
and genetic characteristics of the pest. Significant advances have been made in
understanding both the genetic characteristics of the phylloxera along with the develop-
ment in rootstock screening protocols to clonal lineages. Alternative options, including
biological and cultural control for phylloxera, are also being explored.

The First International Phylloxera Symposium was held in Melbourne in January
2000, closely followed by a second workshop held at Geisenheim, Germany m August
2001. The Third Symposmm was held in Fremantle, Western Australia on 7" October
2005 in conjunction with the Seventh International Symposium on Aphids held from 2
7" October 2005.

I would like to thank all speakers, presenters and chairpersons for making this a
successful symposium. International and national collaboration is undoubtedly required to
optimise research into phylloxera management and the success of the International
Phylloxera symposia to-date has highlighted the strong linkages that can be made.

We acknowledge the support of the Department of Primary Industries - Victoria,
The Grape and Wine Research and Development Corporation and the Phylloxera and
Grape Industry Board of South Australia and the ISHS.

I particularly thank the staff of the Plant Health group at DPI-Rutherglen and
Dr. Owain Edwards, CSIRO for their invaluable assistance in making this symposium
successful.

Rutherglen, December 2006

Kevin S. Powell
Convener

PREFACE

The papers contained in this volume of Acta Horticulturae report the Proceedings
of the Third International Grapevine Phylloxera Symposium. Keynote speakers and
authors of selected contributed oral and poster presentations were given the opportunity to
submit a manuscript for publicatiop.

The manuscripts were reviewed by the symposium Editors and Members of the
Editorial Committee. Only those papers judged suitable for publication following the
authors consideration of reviewer suggestions appear in this volume of Acta Horticulturae.

The ISHS acknowledges and appreciates the contribution of all Editors and
Reviewers. They have made a significant contribution to improving the quality of this
publication.

The ISHS Board of Directors

Proc. III" Int’l Grapevine Phylloxera Symp.
Eds. K.S. Powell and C.J. Tréthowan 5
Acta Hort. 733, ISHS 2007




LIST OF CONTENTS

Foreword

Preface

List of Contents
List of Authors
List of Participants

The Influence of Soil Properties on the Development of Grape Phylloxera
Populations in Austrian Viticulture :
H. Reisenzein, A. Baumgarten, M. Pfeffer and G. Aust

Association between Grape Phylloxera and Strongly Resistant Rootstocks in
California: Bioassays
J. Granett, M. A. Walker and M.A. Fossen

Characterising the Root-Feeding Habits of Grape Phylloxera Using
Electrical Penetration Graph
K.B. Kingston, K.S. Powell and P.D. Cooper

Pantoea sp. - an Associated Bacteria Common in Grape Phylloxera
(Daktulosphaira vitifoliae Fitch)
S. Vorwerk, R. Blaich and A. Forneck

USDA ARS Research in Grape Rootstock Breeding and Genetics
P. Cousins, D. Johnston, S. Switras-Meyer, L. Boyden, J. Vidmar and
C. Meyer

Insights into the Early Detection of Grapevine Phylloxera from In Situ
Hyperspectral Data
L.J. Renzullo, A.L. Blanchfield and K.S. Powell

The Development of a Polymerase Chain Reaction Method for the Rapid
Identification of Grape Phylloxera in Vineyard Soil

K.S. Herbert, A.4. Hoffmann, K.S. Powell, K. Ophel-Keller and

Y.M. Parsons

Genetic Structure of European Populations of Grape Phylloxera
(Daktulosphaira vitifoliae Fitch) as Determined by SSR-Analysis
S. Vorwerk and A. Forneck

Diversity of Hungarian Grape Phylloxera (DaktulOsjﬁhaim vitifoliae Fitch)
Populations '
H.L. Toth, J. Taller, I. Cernak, E. Feher and L. Kocsis

Phylloxera and Its Threat to Westerh Australia
J.H. Botha, B.E. Stephenson and P.J. Tille

Grape Phylloxera External Morphology Observations under Scanning
Electron Microscopy
K.B. Kingston, K.S. Powell and P.D. Cooper

Rootstock-Phylloxera Interactions under Australian Field Conditions
C.J. Trethowan and K.S. Powell

Proc. III" Int’l Grapevine Phylloxera Symp.
Eds. K.S. Powell and C.J. Trethowan
Acta Hort. 733, ISHS 2007

— \D ~J L1 L

13

25

33

47

51

59

75

89

97

101

107

115




Preliminary Investigations of Pigment Responses to Phylloxera Infestation
A.L. Blanchfield, K.S. Powell and S.A. Robinson

Composted Green Waste - Its Influence on Grape Phylloxera in Ungrafted
Vineyards
K.S. Powell, A. Burns, G. McGourty, J. Granett and S. Norng

Composted Winery Waste and Its Influence on Grape Phylloxera in
Ungrafted Vineyards
K.S. Powell, C.J. Trethowan, 4.L. Blanchfield and S. Norng

Relationships between Grape Phylloxera Abundance, Fungal Interactions
and Grapevine Decline
J. Edwards, S. Norng, K.S. Powell and J. Granett

Screening for Rootstock Resistance to Grapevine Phylloxera Genotypes
from Australian Vineyards under Controlled Conditions
G.A. Korosi, C.J. Trethowan and K.S. Powell

Evaluation of Efficacy of Entomopathogenic Fungi against Small-Scale
Grape-Damaging Insects in Soil - Experiences with Grape Phylloxera
L. Huber and M. Kirchmair

Detection of Phylloxera Infestation in Grapevines by NMR Methods
D.J. Tucker, D.L. Lamb, I. M. Brereton, K.S. Powell and A.L. Blanchfield

The Use of DNA Markers for Pest Management — Clonal Lineages and
Population Biology of Grape Phylloxera
P.A. Umina, A.M. Corrie, K.S. Herbert, V.L. White, K.S. Powell and
A.A. Hoffmann

123

135

143

151

159

167

173

183




LIST OF PARTI CIPANTS

Australia

Blanchfield, Annette, Department of Primary Industries, Rutherglen Centre, RMB 1145,
Victoria 3685

Botha, John, Entomology, Perth, Department of Agriculture, Western Australia 6151

Glenn DeAnn, Grape and Wine Research and Development Corporation, 67 Greenhill
Road, Wayville, South Australia 5034 -

Hackworth, Peter, Phylloxera and Grape Industry Board, 46 Nelson St, Stepney SA 5069

Hales, Dinah, Department of Biological Sciences, Macquarie University, New South
Wales 2109

Hamilton, Richard, Phylloxera and Grape Industry Board, 46 Nelson St, Stepney, South
Australia 5069

Hardie, Daryl, Department of Agriculture, South Perth, WA 6151

Hardie, Jim, Cooperative Research Centre for Viticulture, Glen Osmond, South Australia
5064

Herbert, Karen, CESAR, University of Melbourne, Department of Genetics, Parkville,
Victoria 3010

Kingston, Kim, Department of Primary Industries, Rutherglen Centre, RMB 1145,
Chiltern Valley Road, Victoria 3685

Korosi, Ginger, Department of Primary Industries, Rutherglen Centre, RMB 1145,
Chiltern Valley Road, Victoria 3685

London, Angela, Phylloxera and Grape Industry Board, 46 Nelson St, Stepney, South
Australia 5069

Macklin, Heidi, CESAR, University of Melbourne, Department of Genetics, Parkville,
Victoria 3010

Perera, Modika, Plant Biotechnology Rescarch group, WA State Agriculture Bio-
technology Centre, Murdoch University, Perth, WA 6150

Powell, Kevin, Department of Primary Industries, Rutherglen Centre, RMB 1145,
Chiltern Valley Road, Victoria 3685

Renzullo, Luigi, CSIRO Land and Water, Canberra, ACT 2601

Stephens, Peter, Phylloxera and Grape Industry Board, 46 Nelson St, Stepney, South
Australia 5069

Sunnocks, Paul, School of Biological Sciences, Monash University, Melbourne, Clayton
Campus, Victoria, 3800

Trethowan, Carolyn, Department of Primary Industries, Rutherglen Centre, RMB 1145,
Chiltern Valley Road, Victoria 3685

Tucker, David, School of Biological, Biomedical and Molecular Sciences, University of
New England, Armidale, New South Wales 235%

Austria

Forneck, Astrid, University of Natural Resources and Applied Life Sciences, Department
of Applied Plant Sciences and Plant Biotechnology, Institute of Horticulture and
Viticulture, Peter Jordan Str. 82, A-1190 Vienna

Reisenzein, Helga, Austrian Agency for Health and Food Safety, Institute for Plant
Health, Vienna

Belgium

Haubruge, Eric, Gembloux Agricultural University, Functional and Evolutive Entomology
Unit, 5030 Gembloux

Proc. I Int’l Grapevine Phylloxera Symp.
Eds. K.S. Powell and C.J. Trethowan 11
Acta Hort. 733, ISHS 2007




Chile

Tapia, Daniel, Facultad de Ciencias, Universidad de Chile, Casilla 653, Santiago
China

Huang, Xiaolei, Group of Systematics and Evolution of Aphids, Institute of Zoology,
Chinese Academy of Sciences, 25 Beisihuanxi Road, Haidan, Beijing 100080

Qiao, Gexia, Group of Systematics and Evolution of Aphids, Institute of Zoology,
Chinese Academy of Sciences, 25 Beisihuanxi Road, Haidan, Beijing 100080

Germany

Treder, Karin, University of Hohenheim, Institute of Special Crop Cultivation and
Production Physiology, Viticulture Group, D-70593 Stuttgart

The Netherlands

Tjallinge, Freddy, Wageningen University, Laboratory of Entomology, PO Box 8031,
6700 EH Wageningen

Poland

Ruszkowska, Maria, Institute of Plant Protection, Miczurina 20, 60-318 Poznan

Wilkaniec, Barbara, Department of Entomology, Agricultural University of Poznaf.
Dabrowskiego 159, 60-594 Poznan

Saudi Arabia

Aldryhim, Yousaf, Department of Plant Protection, College of Food and Agricultural
Sciences, King Saud University, P.O. Box 2460, Riyadh 11451

USA

Cousins, Peter, United States Departmient of Agriculture, Agricultural Research Service,
Grape Genetics Research Unit, 630 W. North Street, Cornell University, Geneva, New
York 14456

Granett, Jeffrey, Department of Entomology, University of California, 1 Shields Ave,
Davis CA 95616

Miller, Gary, USDA, Agricultural Research Service, Systematic Entomology Laboratory,

Building 005, Room 137, 10300 Baltimore Ave, Beltsville, MD 20705




