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AGROVOC descriptors in English:

1. Manihot esculenta. 2. Ipomoea batatas. 3. Sweet potatoes. 4. Vegetables. 5. Legumes.
6. Pestinsects. 7. Aleyrodidae. 8. Bemisia tabaci. 9. Trialeurodes vaporariorum.
10. Aleurotrachelus socialis. 11. Trialeurodes variabilis. 12. Bemisia tuberculata. 13. Trialeurodes
abutiloneus. 14. Aleurocanthus woglumi. 15. Cassava mosaic virus. 16. Geminiviruses. 17. Vectors.
18. Food security. 19. Poverty. 20. Pest control. 21. Disease control. 22. Biological control.
23. Integrated control. 24. Parasitoids. 25. Natural enemies. 26. Resistance to chemicals.
27. Socioeconomic environment. 28. PCR. 29. RAPD. 30. Mixed cropping. 31. Highlands.
32. Capacity building. 33. Africa. 34. Central America. 35. Mexico. 36. Caribbean. 37. Latin
America.

Local descriptors in English:
1. Cassava. 2. Whitefly. 3. Molecular techniques.

AGROVOC descriptors in Spanish:

1. Manihot esculenta. 2. Ipomoea batatas. 3. Batatas. 4. Hortalizas. 5. Leguminosas.
6. Insectos dafinos. 7. Aleyrodidae. 8. Bemisia tabaci. 9. Trialeurodes vaporariorum.
10. Aleurotrachelus socialis. 11. Trialeurodes variabilis. 12. Bemisia tuberculata. 13. Trialeurodes
abutiloneus. 14. Aleurocanthus woglumi. 15. Virus del mosaico de la cassava. 16. Geminivirus.
17. Vectores. 18. Seguridad alimentaria. 19. Pobreza. 20. Control de plagas. 21. Control de
enfermedades. 22. Control biolégico. 23. Control integrado. 24. Parasitoides. 25. Enemigos
naturales. 26. Resistencia a productos quimicos. 27. Entorno socioeconémico. 28. PCR.
29. RAPD. 30. Cultivo mixto. 31. Zona de montafia. 32. Creacion de capacidad. 33. Africa.
34. América Central. 35. México. 36. Caribe. 37. América Latina.

Local descriptors in Spanish:
1. Yuca. 2. Mosca blanca. 3. Técnicas moleculares.

I. Anderson, Pamela K. Il. Morales, Francisco José. Ill. Centro Internacional de Agricultura
Tropical. IV. Ser.

AGRIS subject categories: H10 Pests of plants / Plagas de plantas
H20 Plant diseases / Enfermedades de las plantas

LC classification: SB 945 .W4 W4
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CIAT encourages wide dissemination of its printed and electronic publications for maximum public benefit.
Thus, in most cases colleagues working in research and development should feel free to use CIAT materials
for noncommercial purposes. However, the Center prohibits modification of these materials, and we
expect to receive due credit. Though CIAT prepares its publications with considerable care, the Center
does not guarantee their accuracy and completeness.



Contents

Page
Foreword vii
Introduction
Pamela K. Anderson 1
SECTION ONE
Whiteflies as Vectors of Plant Viruses in Cassava and
Sweetpotato in Africa
Chapter
1.1 Introduction
James Legg 15
1.2 Ghana
Anthony Cudjoe, Joseph Gyamenah and Braima James 24
1.3 Benin
Brice Gbaguidi, Braima James and Symphorien Saizonou 30
1.4 Nigeria
Nnamdi C. Echendu, Joseph B. Ojo, Braima James and
Brice Gbaguidi 35
1.5 Cameroon
Nelson Ntonifor, Braima James, Brice Gbaguidi and
Ambe Tumanteh 40
1.6 Uganda
Peter Sseruwagi, James Legg and William Otim-Nape 46
1.7 Kenya
Joseph Kamau, Peter Sseruwagi and Valente Aritua 54

1.8 Tanzania
Joseph Ndunguru, Simon Jeremiah, Regina Kapinga and
Peter Sseruwagi 61



Whiteflies and Whitefly-borne Viruses in the Tropics

Page
Chapter
1.9 Malawi
Mathews P. K. J. Theu and Peter Sseruwagi 68
1.10 Madagascar
Sahondramalala Ranomenjanahary, Jocelyn Ramelison and
Peter Sseruwagi 72
1.11 The Diversity of Cassava Mosaic Begomoviruses in Africa
Peter Markham, Robert Briddon, Clotilde Roussot,
John Farquhar, Geoffrey Okao-Okuja and James Legg 77
1.12 Serological Analysis of Sweetpotatoes Affected by Sweetpotato
Virus Disease in East Africa
Valente Aritua, Richard Gibson and Josef Vetten 83
1.13 Factors Associated with Damage to Sweetpotato Crops by
Sweetpotato Virus Disease
Richard Gibson, Valente Aritua and Simon Jeremiah 89
1.14 Conclusions and Recommendations
James Legg and Braima James 98
SECTION TWO
Whiteflies as Pests and Vectors of Viruses in Vegetable and
Legume Mixed Cropping Systems in Eastern and
Southern Africa
2.1 Introduction
Mohamed Ali Bob, Rebecca Raini and Bernhard Léhr 115
2.2 Sudan
Gassim Dafalla and Musa Ahmed 118
2.3 Kenya
Mohamed Ali Bob, Benjamin Odhiambo, Gilbert Kibata and
Jason Ong'aro 129
2.4 Tanzania
Ignas Swai and Simon Slumpa 141
2.5 Malawi
Harriet Thindwa and Patric Khonje 150
2.6 Tomato Yellow Leaf Curl Virus and Tomato Leaf Curl-like
Viruses in Eastern and Southern Africa
Remi Nono-Womdim, Ignas Swai, Madan Mohan Lal Chadha and
Sylvia Green 157
2.7 Conclusions and Recommendations
Lisbeth Riis, Thomas Njuguna, Rebecca Raini, Berhard Léhr
and Mohamed Ali Bob 163



Contents

SECTION THREE

Whiteflies as Vectors of Viruses in Legume and Vegetable
Mixed Cropping Systems in the Tropical Lowlands of
Central America, Mexico and the Caribbean

Chapter

3.1 Introduction
Francisco Morales

3.2 Mexico
Francisco Morales, Rafael Rivera-Bustamante,
Rafael Salinas Pérez, Irineo Torres-Pacheco, Raul Diaz Plaza,
Wilson Avilés Baeza and Genovevo Ramirez Jaramillo

3.3 Guatemala
Francisco Morales, Abelardo Viana, Margarita Palmieri,
Ménica Orozco and René Ruano

3.4 El Salvador
Francisco Morales, Carlos Pérez, Priscila Henriquez,
Reina de Serrano, Leopoldo Serrano and Claudio Nunes

3.5 Honduras
Francisco Morales, Maria Mercedes Doyle, Rogerio Trabanino,
Carolina Nolasco, Elsa Barrientos, Luis Jara and Norman Escoto

3.6 Nicaragua
Francisco Morales, Alberto Sediles, Aurelio Llano and
Falguni Guharay

3.7 Costa Rica
Francisco Morales, Luko Hilje, Juan Vallejos, Guillermo Sibaja,
Carlos Araya and Rodolfo Araya

3.8 Panama
Francisco Morales, Orencio Fernandez and José Guerra

3.9 Haiti
Francisco Morales, Jackson Donis and Emmanuel Prophete

3.10 Cuba
Francisco Morales, Gloria Gonzalez, Carlos Murguido,
Ana Echemendia, Yolanda Martinez, Yenin Hernandez,
Benito Faure and Maria Chailloux

3.11 Dominican Republic
Francisco Morales, Emigdio Gomez, Augusto Villar and
Julio Nin

3.12 Reproductive Crop Hosts of Bemisia tabaci (Gennadius)
in Latin America and the Caribbean
Pamela K. Anderson, Avas Hamon, Pilar Hernandez and
Jon Martin

Page

173

177

188

197

204

210

217

222

226

230

237

243



Whiteflies and Whitefly-borne Viruses in the Tropics

Page
Chapter

3.13 Using Molecular Techniques to Analyse Whitefly Species and
Biotypes in Latin America
Lee Calvert, Natalia Villarreal and Donald Frohlich 251

3.14 Conclusions and Recommendations
Francisco Morales 263

SECTION FOUR

Whiteflies as Pests of Annual Crops in the Tropical
Highlands of Latin America

4.1 Introduction
César Cardona 269

4.2 Colombia and Ecuador
César Cardona, Aristobulo Lopez-Avila and Oswaldo Valarezo 274

4.3 Insecticide Resistance in Colombia and Ecuador
César Cardona, Francisco Rendon, Isaura Rodriguez and
Aristébulo Lopez-Avila 285

4.4 Conclusions and Recommendations
César Cardona, Aristébulo Lépez-Avila and Oswaldo Valarezo 295

SECTION FIVE
Special Topics on Pest and Disease Management

5.1 Sustainable Integrated Management of Whiteflies through
Host Plant Resistance
Anthony Bellotti, Joseph Tohme, Michael Dunbier and
Gail Timmerman 303

5.2 Biological Control of Whiteflies by Indigenous Natural Enemies
for Major Food Crops in the Neotropics
Anthony Bellotti, Jorge Pefa, Bernardo Arias,
José Maria Guerrero, Harold Trujillo, Claudia Holguin and
Adriana Ortega 313

5.3 Progress of Cassava Mosaic Disease in Ugandan Cassava
Varieties and in Varietal Mixtures
William Sserubombwe, Michael Thresh, James Legg and
William Otim-Nape 324

5.4 Management of the Cassava Mosaic Disease Pandemic in
East Africa
James Legg, James Whyte, Regina Kapinga and James Teri 332

Conclusions
Francisco Morales 339

Acronyms and Abbreviations 345

Vi



CIAT Publication No. 341

Integrated Pest and Disease Management Project
and
Communications Unit

Editorial assistance: Gladys Rodriguez
Production: Graphic Arts Unit, CIAT
Oscar ldarraga (layout)
Julio C. Martinez (cover design)

Printing: Arte Libro Impresores, Cali, Colombia






