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INTRODUCTION

 Citrus greening disease has hindered citrus production both Iin Kenya and
Tanzania®: 2.

« Greening disease Is caused by a phloem limited bacterium Candidatus Liberibacter
species and African Citrus Triozid : Trioza erytreae and Diaphorina citri are the
natural vectors 3.

* In the two target countries, the disease is believed to be restricted to the highlands,
since Candidatus Liberibacter africanus (CLaf), the causal agent, is heat sensitive?.

« A thorough and innovative strategic research covering aspects of the incidence,
severity, distribution and molecular phylogeny of the pest and bacterium is the
prerequisite for successful and sustainable management of ACT and the
associated greening problems on citrus.

Greening disease
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RESEARCH AIMS

To determine the incidence and severity of citrus greening disease In Kenya and
Tanzania

 To characterize circulating Liberibacter strains associated with citrus greening In
Kenya and Tanzania

« To map the distribution patterns of citrus greening in the two countries

METHODS

1. Incidence and Severity scores: Rating scale (0-4)
2. Collection of Leaf tissue and insect from citrus orchards and backyards

l

[ cPCR:16s rDNA (OI11/0l2c) and ribosomal protein (A2/J5) 1

Expected Band size

| Gel electrophoresis and UV transillumination |

CTCTOG TCAAAT TOT TA cCcGCC 7¢
110 120 130

LML

[Sequencing and phylogenetic analysis ]

RESULTS

Greening Incidence across different locations in Kenya and Tanzania
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Figurel: Incidence of greening disease in Kenya and Tanzania
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Figure 2: Percentage severity scores of citrus greening
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RESULTS

Maximum-likelihood Phylogeny based on rplJ gene sequences
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Figure 3: Phylogeny of CLaf from plant samples collected in Kenya and Tanzania

Maximum-likelihood phyvlogeny based on 16S rDNA gene sequence from insect samples
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Figure 4. Phylogeny of CLaf from insect samples
Plots of the principal component analysis (PCA) for symptomatic citrus samples and other
Candidatus Liberibacter species
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Figure 5: Principal component analysis plot of CLaf species
Distribution of citrus greening Disease in Kenya and Tanzania
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Figure 6: Distribution patterns of citrus greening disease in Kenya and Tanzania

CONCL USION

The pathogen CLaf subsp. clausena played a major role in the spread of citrus greening disease.

« The association of CLaf subsp. clausena with citrus stresses the potential importance of Clausena
anisata trees as reservoirs for CLaf.

 Both T. erytreae and D. citri vectors were found to coexist at high altitudes, illustrating that D. citri
IS quickly adapting to new geographical areas and ecologies.

 No CLaf pathogen was detected in D. citri specimens sampled

REFERENCES

Swal, 1. S. (1988). Citrus diseases in Tanzania. Acta Horticulturae. 218:329-32
2. Kavoi, M.M. and Tschirley, D. (2004). Improving Kenya's domestic horticultural production and

marketing system: current competitiveness, forces of change, and challenges for the future.
Volume Il

3. Jagoueix, S., Bove, M. J., Garnier, M. (1994). The phloem-limited bacterium of greening disease

of citrus is a member of the alpha subdivision of the proteobacteria. International Journal of
Systematic Bacteriology 44: 397 - 86.

4, Seif, A. A., Whittle, A. M. (1984). Diseases of citrus in Kenya. FAO Plant Protection Bulletin
32,122-27

Acknowledgements: This work was conducted with funding from the Deutsche Gesellschaft fu'r Internationale
Zusammernarbeit (GlZ),through the project “Strengthening Citrus Production Systems through the Introduction of Integrated
Pest Management (IPM) Measures for Pests and Diseases in Kenya and Tanzania SCIPM)”, and icipe core funding provided
by UK Aid from the UK Government; Swedish International Development Cooperation Agency (Sida); the Swiss Agency for
Development and Cooperation (SDC);German Federal Ministry for Economic cooperation and Development (BMZ) and the
Kenyan Government.

International Centre of Insect Physiology and

& Center for
/  Development Research

Federal Minist
% | ﬁ%%%??fi‘lié‘y?ﬁ“e““"" // // Slda : UKaid Swiss Agency for Development
B MZ \ W, and Cooperation SDC

{ R, ¢ from the Department for

African Insect Science for Food and Health

WWW.Icipe.org

International Development

SWEDISH INTERNATIONAL DEVELOPMENT

University of Bonn
COOPERATION AGENCY



mailto:icipe@icipe.org

