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Economic Losses

Asia

ÅDisease endemic ïtree life 8-12 yr, yields low, 
fruit small and/or unmarketable; yields better 
in cooler, highland areas

South Africa

Greening manageable by healthy nursery stock, 
removal of positive trees, psyllid control; most 

severe in cooler upland areas.



Brazil

ÅDisease discovered in 2004 and now 

widespread, but not having a major impact on 

yield yet

ÅManagement includes use of disease-free 

nursery trees, removal of affected trees and 

psyllid control



Names

ÅYellow shoot (China) huanglongbing

ÅLikubin (Taiwan)

ÅDieback (India)

ÅLeaf mottle (Philippines)

ÅVein phloem necrosis (Indonesia)



The Pathogen

ÅPhloem-limited bacterium

ÅNot in culture

ÅPleomorphic (shape can vary)

ÅSpreads in plant slowly, but downward 

movement may be rapid.



Causal Agents

ÅCandidatus Liberibacter asiaticus ïAsian

ÅCa.  L. africanus - African 

ÅCa. L. americanus- Brazil 



Pathogen Host Range

ÅAll citrus species are susceptible irrespective 

of rootstock

ÅSymptom severity may vary with the strain

ÅHighly susceptible:  sweet orange, mandarin, 

mandarin hybrids

ÅModerate:  grapefruit, lemon and sour orange

ÅTolerant:  lime, pummelo, trifoliate orange



Movement of the disease

ÅInfected plant materials that may or may not 

show symptoms ïcitrus, Murraya?, Severinia

ÅBy flight or wind dispersal of psyllids

ÅInfected psyllids on ornamentals that may not 

be host to the bacterium

ÅNot spread by contact, tools or equipment



Vectors and Epidemiology

ÅDiaphorina citri - Asian citrus psyllid

ÅTrioza erytreae- African citrus psyllid

- transmits Asian greening

- established in Florida

- transmits African greening

- not present in Florida



Asian citrus psyllids



× egg       adult in 2 

weeks at 75-80ÁF

× 5 nymphal stages

× Life cycle takes 

15-47 days

× 10 generations / year

Asian Citrus Psyllid



Field Identification

ÅPsyllid Adults



Field Identification

ÅPsyllid Eggs ïlaid on developing leaves



Field Identification

ÅPsyllid nymphs ïfeed on young tender flush



Factors Affecting Psyllid Populations

ÅAvailability of new flush

ïPsyllid nymphs can only develop on young tender 

leaves

ÅTemperature

ïOptimal temperature for development 68-85ÁF

ïPsyllid populations do not grow rapidly when 

temperatures above 90ÁF



Vector Relations

ÅAcquisition access period: 15-30 min

ÅLatent period: 8-12 days

ÅInoculation access period: ~ 1 hr

ÅAcquisition by adults, large nymphs, 4th and 5th

instars

ÅPersists and reproduces in the vector for life

ÅProbably not passed to next generation



Symptoms

ÅFirst symptoms of yellow shoot

ÅBlotchy mottle or variegated type of chlorosis with 

small upright leaves

ÅHeavy leaf and fruit drop with off season flush and 

bloom

ÅSeverely infected trees - stunting, sparse foliation, die 

back

ÅFruit ïsmall, lopsided with bitter salty taste and may 

not color properly 




