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Trioza erytreae
Diaphorina citri

Huanglongbing



1) Defoliation

2) Dry branches

3) Decline

SíntomasHuanglongbing symptoms

Yellow shoots and branches

The first symptomatic leaves usually appear in 
the upper third of the tree



Small lopsided fruits 
that remain green and
taste bitter. Vascular 
necrosis and seed 
abortion

Síntomas

Premature fruit fall

Huanglongbing symptoms

Color inversionPeduncular end stained orange



Huanglongbing: distribution of insect vectors in the Mediterranean until 2023

Diaphorina citri Trioza erytreae

In almost all countries, first detection of the insect vector is followed in a matter of years (less years in recent times) by the 
detection of the HLB-associated bacterium/a.



August 2023, Findings of Diaphorina citri in Cyprus:
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Main cultivation of Citrus fruit production:1,2,3

Small scale Citrus fruit production areas: 4,5,6,7
Findings: 
No Findings:
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Distribution of Trioza erytreae, the African psyllid vector of HLB

Fuente : CABI: https://www.cabi.org/isc/datasheet/54914 

IBERIAN PENINSULA: CURRENTLY PRESENT IN THE ENTIRE CANTABRIAN COAST, FROM GALICIA TO THE BASQUE COUNTRY, AND 
ALONG THE ENTIRE COASTLINE OF PORTUGAL, FROM OPORTO TO ALGARVE

Benhadi-Marin et al 2020. 

Presence 2020-21

October 2021: it was detected in Ajelzur (Algarve)

April, 2022

First Detection in PT -1994 (Madeira)

In SP (Canary Islands) – 2002  

Iberian Peninsula (Pontevedra & Oporto) (2015)



Importance of HLB

EFSA (2019) Scientific report on the methodology applied by EFSA to provide a quantitative
assessment of pest-related criteria required to rank candidate priority pests



Potential distribution of HLB in EU

EFSA (2019) Candidatus Liberibacter
Pest Report to support ranking of EU
candidate priority pests. Baker R, Gilioli
G, Behring C, Candiani D, Gogin A,
Kaluski T, Kinkar M, Mosbach-Schulz O,
Neri FM, Preti S, Rosace MC, Siligato R,
Stancanelli G and Tramontini S. Doi:
10.5281/zenodo.2788904



Importance of HLB

JRC (2019) Sánchez, B; Barreiro-Hurle, J; Soto Embodas, I;
Rodriguez-Cerezo, E, 29793 2019, ISBN 978-92-76-08785-4,
doi:10.2760/585182, JRC116973.

Economic impact indicators:
- Production losses and value
- Trade
- Price and market
- Others

Social impact indicators:
- Employment
- Food security and food safety
- Landscape or cultural heritage

Environmental impact indicators:
- Biodiversity and ecosystem
- Parks and natural areas
- Other undesired impacts of control

measures



The European Commission requested EFSA to provide categorizations of pests of harmful organisms included in the annexes to the Directive 2000/29 / CE, 
in cases where no recent pest risk assessment or classification is available.

For all this, EFSA adopted a Scientific Opinion on pest categorization on November 26, 2020 that has been published on January 6, 2021 specifically on 
Diaphorina citri.

D. citri has moderate dispersal potential by itself but can spread longer distances by hitchhiking on recycled fruit and fruit boxes. Wind-assisted dispersal 
can be important. The movement of plants may be another way of propagation; it should be noted that as of May 2020, there have been 21 records of 
interception of D. citri in the Europhyt database. The 21 interceptions were made on Murraya spp.

Based on the literature mentioned in the report, a pest risk analysis conducted by ANSES (2019) highlights that southern Portugal, eastern Spain, Corsica, 
southern Italy, Greece, Croatia, Cyprus and Malta show favourable conditions for the establishment of D. citri.



• Annual surveillance mandatory, but surveillance programs were not defined

• Outbreak response, but demarcation and control measures were not defined



WP1 Coordination
Leader: Leandro Peña - CSIC

WP9 Exploitation, dissemination & communication
Leader:  Joaquin Juan – MART & Zabala

SHORT TERM 
ACTIONS

MEDIUM TERM 
ACTIONS

LONG TERM 
ACTIONS

WP2 Development of 
preventive measures
Leader: J. S. Torres & 

Bárbara Carreras - AVA

WP3 Bioecology of Trioza 
erytreae and potential to 

spread
Leader: A. Fereres- CSIC

WP4 Psyllid-Citrus-
Bacterial interactions

Leader: H. Bouwmeester 
& Rob Schuurink - UVA

WP5 Pest risk 
assessment tools

Leader: Nik Cunniffe –
CAMB. A. Vicent - IVIA

WP6 Psyllid/HLB 
management strategies
Leader: M. P. Miranda-

FUND

WP7 Looking for genetic 
resistance against HLB
Leader: P. Ollitrault -

CIRAD

WP8 Generating 
genetic resistance to 

HLB
Leader: L. Peña - CSIC

This project has received funding from the
European Union’s Horizon 2020 research 
and innovation programme under grant

agreement No 801234

www.prehlb.eu @PreHLB

http://www.prehlb.eu/


Scientific institutions: CSIC, ARO, IPB, CREA, CIR, CNR, IVIA, EMB, CAMB, UDUR, UVA, ALG, UNICT, UHUN

Private companies: MARTINAVARRO, KOPPERT, VAL

Grower associations: AVA, FRUSOAL, FUND

Phytosanitary authorities: AGROAMBIENT, EPPO, USDA

EXPERTS IN HLB MANAGEMENT

The overall objective of the PreHLB project is to develop and implement a comprehensive
contingency plan to protect EU citrus farming from the causative agents of HLB and create new
solutions to manage the disease through a multidisciplinary approach and in collaboration with
experienced partners from America and Asia.



- Disclose the threat HLB represent for EU citriculture. Establish a communication network on HLB.

- Train farmers in identifying HLB symptoms/psyllid vectors.
- Monitor the spread of African psyllid and prevent the entry of Asian psyllid.

- Increase our knowledge about vector biology.

- Propose an updated contingency plan for the EU.

Huanglongbing: SHORT-TERM MEASURES



Huanglongbing: MEDIUM-TERM MEASURES

- Development of sustainable and environmentally friendly management strategies: biological and
cultural control of the vector. Antimicrobial and insecticidal peptides. Sensitive methods for detecting
infection by the bacteria in infected, still asymptomatic plants and in infected insects.

- Develop pest risk assessment tools.
- Establish large-scale prospecting zones and regional management. Citrus Health Management Areas

(CHMAs).



Huanglongbing: LONG-TERM MEASURES

- Generation of genetic resistance to organisms associated with HLB, through breeding
and/or through biotechnological strategies.

- Development of new biocontrol agents.

Repellent volatile 
compounds

Attractant 
volatiles

Insecticidal 
proteins

Defence 
proteins

Resistance in Microcitrus & Eremocitrus 



Regulation 2016/2031
Due to their higher impact, priority pests have compulsory measures in order to reduce the

risk of introduction and spread in the EU territory.

Priority pests:

 Surveys and eradication are prioritized for EU co-financing.

 National Contingency Plans must be approved (unless their establishment is not
possible).

 Action Plans (concrete measures for the eradication of the pest) must be carried out
when its presence is officially confirmed.

 Simulation exercises on the application of contingency plans must be carried out in
all Member States and for all priority pests (unless the Member State has already
adopted eradication measures for a priority pest).

 Annual surveys should be carried out with a sufficient number of visual
examinations, sampling and analysis.



First adopted in Spain in November 2015

Survey program (detection survey):
 Nurseries and garden centres
 Orchards
 Gardens (public & private)
 Fairs, etc

 Eradication program:
 Delimiting surveys
 Establishment of Demarcated Areas
 Eradication measures

Contingency Plan for HLB and its vectors



First adapted to Valencian situation in 2016

Survey program (detection survey):
 Nurseries and garden centres
 Orchards
 Gardens (public & private)
 Fairs, etc

 Eradication program:
 Delimiting surveys
 Establishment of Demarcated Areas
 Eradication measures

Valencian Contingency Plan for HLB and its vectors



Legal enforcement

Royal Decree 115/2023 establishes the national control and eradication program
for Trioza erytreae and the national prevention program for Diaphorina citri and
Candidatus Liberibacter spp.

 Obligations of the agents involved
 Surveys and controls
 Official confirmation and immediate actions:

– If the presence of the vectors is confirmed (T.e. and/or D.c.)
– If the presence of HLB is confirmed
– If the presence of HLB and any of the vectors is confirmed

 Plant material and plant products movement restrictions in and from
demarcated areas

 Compensation, public utility and sanctions

Royal Decree 115/2023 (before RD23/2016)



Main changes proposed through PreHLB:

 Establishment of Citrus Health Management Areas (CHMAs) for vector management.

 Delimiting a minimum area of 1,5 Km around a suspect case. Isolation of suspect plant material and
access restrictions to the suspect orchard/premise.

 Sub-division of the management area (region) into smaller zones (counties). Designate a “grower liaison”
responsible for each small zone: workgroups, constant communication with growers, stakeholders and
authorities.

Measures to limit the movement of the vector with bulk fruits from the orchard.

 Compulsory removal of abandoned citrus orchards, mainly in demarcated areas.

 Addition of mass rearing and releases of Tamarixia radiata in case of detection of Diaphorina citri
(residential areas).

 Compulsory host plant material production under physical protection.

Contingency Plan for HLB and its vectors



Main changes proposed through PreHLB:

 Establishment of Citrus Health Management Areas (CHMAs), for vector 
management

 Crucial especially in areas of small grooves/farms

 Coordinate compulsory treatments (Psyllids Quarantine Enforcement)

 Cooperatives/municipalities/irrigation communities could lead every CHMAs, 
under guidance of the competent authorities



Main changes proposed through PreHLB:

 Sub-division of the management area (region) into smaller zones (counties). Designate a “grower
liaison” responsible for each small zone: workgroups, constant communication with growers,
stakeholders, local and regional authorities.

Contingency Plan for HLB and its vectors



Main changes proposed through PreHLB:

Measures to limit the movement of the vector with bulk fruits from the orchard.

Citrus shipped, regardless of their origin or destination, must be covered or shipped in an enclosed container or 
vehicle

When fruits are shipped out of a demarcated area, insecticide treatment prior to movement

Ban of movement of fruits with leaves and peduncles out of a demarcated area

Contingency Plan for HLB and its vectors



Main changes proposed through PreHLB:

 Compulsory removal of abandoned citrus orchards, mainly in demarcated areas.

Contingency Plan for HLB and its vectors



Main changes proposed through pre-HLB:

Include mass rearing and releases of Tamarixia radiata in case of detection of Diaphorina citri

 T. dryi is already included in the Contingency plan, but T.radiata in case of ACP outbreak was left

 Biological control is useful in urban and peri urban areas, where isolated citrus plants could be 
difficult to find

Contingency Plan for HLB and its vectors



Main changes proposed through PreHLB:

 Compulsory host plant material production under physical protection (nurseries biosecurity)

Contingency Plan for HLB and its vectors



Dissemination activities to increase awareness
Publications, factsheets, webinars, conferences, technical seminars, field guides, posters, videos etc.



Workshop with relevant entities in the
phytosanitary field and regional governments
to discuss the contingency plans. Technical Seminar on Citrus Nursery 

Plant Production

Dissemination activities to increase awareness



Simulation exercise, October 2021 (with EPPO advice and participation)

• Simulation exercise to test the contingency
plan (IVIA): Valencia, 19 and 20 October 2021.

Exercise with sector experts on the hypothetical
introduction of HLB in the Iberian peninsula.

Dissemination activities to increase awareness



Link: https://prehlb-blog.eu/

Linked with the project website, it has been created with the aim to
approach the project and its results to farmers in a more
comprehensible way to them.

Blog

• Information in different languages: Spanish, 
French, Italian, Portuguese and English.

• Direct and visual content

https://prehlb-blog.eu/


Blog sections:

 Information about the project.
 Practice Abstracts (PAs) created.
 News.
 FAQ.
 Dynamic "test your knowledge" quiz.

Blog

PAs are intended to generate awareness about HLB,
to train in HLB prevention/management and to
share research results in an educational,
understandable way.

To date, 70 PAs have been published !!!



An informative mobile application, which offers:

● Digital guide to inform the farmer/stakeholder/public about the disease, transmission, symptoms, vectors and ways of detection.
● Early detection of HLB and vectors from photographs taken by the farmer/stakeholder/public on field/garden/nursery/home.
● Artificial intelligence in constant learning.
● In case of a suspected positive detection, the image is sent for review by a plant health authority.

Available on Android and on IOS.

Pre-HLB app



THANKS !!!
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