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Greening/HLB 



What’s in a Name? 

 
• Huanglongbing (Yellow shoot disease) – China 
• Greening or Yellow branch (South Africa) 
• Likubin (drooping disease) – Taiwan 
• Mottle leaf – Philippines 
• Citrus die-back (India) 
• Phloem degeneration (Indonesia) 
 
       Is HLB the same as Greening? 
 
       Yellow shoot = Yellow branch 
  



History 

• Origins uncertain. 

• 1. Was “Citrus Die-Back” in India in 18th 
century HLB? 

• 2. Was “Yellow Shoot” in southern China in 
late 1800s HLB? 

• 3. Was “Mottle Leaf” in Philippines in 1921 
HLB? 

• 1. Maybe; 2. & 3. Probably not. 

 



Where did HLB originate? 

• First clear description of the symptoms of HLB 
by Husain & Nath (1927) in India/Pakistan. 

• Describes Diaphorina citri ‘damage’: 

• “The only sign of injury is defoliation and death of 
the shoots attacked and the drying up of the 
branches.” 

• “the fruit of the infested tree is dry and insipid to 
taste” 



 

Husain & Nath (1927) 



Citrus HLB in Guangdong  in 1930’S 
First published description 1938 



History of HLB/Greening in S Africa 

• 1928 farmers near Pretoria found citrus trees 
with symptoms: ‘Yellow branch’ 

• 1929 ‘Greening’ reported in E. Transvaal (now 
Mpumalanga) 

• 1937 – suggested YB may be Cr toxicity and 
Greening Mn deficiency 

• 1933-44 reported to spread through E. 
Transvaal 

• Amongst suggested causes - virus 



“South African Cr/Mn toxicity” 

• Van der Merwe & Anderssen (1937) 

• “The fruits are greenish in colour, usually on 
one side only, small, often misshapen, usually 
seedless and of poor quality” “Usually such 
fruit readily drop…” 

• “..leaves on one or two branches only of a tree 
turn yellow.” “…mottle leaf…” 





Studies in China (1940s) 

• China- HLB became widespread in Guangdong 
in 1940s. Prof Lin Kongxiang surveys in 
southern China/research 

 

 



Spread Through SE Asia 

• Indonesia – 1948 

• Taiwan - 1950  

• Philippines - 1950s  

• Thailand - 1960s 

• Malaysia - 1970s 

 

 



Citrus movements 

• Vietnam to China -1934 

• Citrus from China to Indonesia -1945 

• Budwood and potted trees from China, India, 
Taiwan to Philippines before 1957 

• Mandarin seedlings from China to Malaysia in 
late 1950s/60s 



The vectors 

• 1964 – Schwarz – suspect arthropod vector 

• 1965 – McLean & Oberholzer identified vector 
as African citrus psyllid, Trioza erytreae 

• 1967 – Asian citrus psyllid (Diaphorina citri) 
identified as vector in Philippines (Martinez et 
al.)& India (Capoor et al.) 



Trioza erytreae (L) ; Diaphorina citri (R) 



Trioza leaf damage 



                     Pomelo psyllid  

       Cacopsylla (Psylla) citrisuga 

         adult                                          nymphs 

   (lucid wings) 



Diaphorina communis? 

 



Trioza diospyri ? 

 



ETIOLOGY 

• Root problems/ waterlogging 

• Nutritional/ Toxicity 

• Virus (graft & insect transmission) 

• Mycoplasma-like (Phytoplasma) (initial EM of 
phloem) 

• Bacterium 



Ca. Liberibacter in phloem 



Bacterial cells in psyllid (J.Moll) 

 



Liberibacter genome (UFL/USDA) 

• Approx. 1.2 million base pairs 

• 1,186 ORFs (836 formally assigned) 

• Lacks “defensive weapons”: 

  endogucanase 

  galacturonase 

  pectinase 

  xylanase 

  pectate lyase 

  cellulase 



Types of HLB 

• 1. Asian HLB – heat tolerant; transmitted by D. 
citri. Caused by Ca. Liberibacter asiaticus 

• 2. African HLB – heat sensitive (>30C); 
transmitted by T.erytreae. Caused by Ca.L. 
africanus 

• 3.”Brazilian” HLB. Asian form + new species 
(Ca. L.americanus – heat sensitive) 



Courtesy Wenbin Li, 03/27/2013 

Phylogenetic tree of Liberibacter spp. 



Citrus not original host 

• Symptoms very severe 

 

• Little resistance/tolerance in any species 

 

• Citrus cultivated for 4,000 years – no HLB until 
recently 



Origins? 

• Laf – some indigenous Rutaceae recently 
identified as possible origins. 

 

• Las – some possible candidates? 

 

• Lam – unknown, but may be indigenous to 
Americas 



Calodendrum capense – 
Ca. L. africanus ssp capensis 
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greening-affected areas 



Sampling sites 

Positive samples 

6 positives 

10 positives 

Original plant of Garnier et al., 1995 negative 

1 positive 

Calodendrum capensis 



Vepris lanceolata 



Clausena anisata 

 



Zanthoxylum capense
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Murraya spp., Clausena lanceum, Severinia buxifolia - 
Original hosts in Asia? 



The Brazilian Lam strain has not been well established in 
citrus and has almost disappeared from the citrus area in 

Brazil 8 years after its first discovery  



 
Recent movements in Asia & Africa 

• Papua New Guinea – 2002; Threatens 
Australian citrus industry 

 

• Iran – 2008; threatens citrus throughout 
Middle East and Mediterranean 

 

• Las in Ethiopia – 2010 (1st in Africa) 



Psyllid/HLB in Caribbean& N. America 

• Year      D. citri    HLB 

• 1998     FL, Guadeloupe 

• 1999    Cuba, Bahamas, Venezuela 

• 2000     Cayman Is 

• 2001     TX, PR, USVI, Dom.Rep. 

• 2002     Campeche (MX), Belize 

• 2003    Tamps., NL, Costa Rica, Jamaica 

• 2004 

• 2005     Florida 

• 2006 

• 2007     Cuba 

• 2008 LA, AL, MS, GA, SC,CA   LA 

• 2009 AZ    Jam.,Bel.,DR,Mex.-Yuc., PR, SC 

• 2010     Mex., Pac.coast, USVI, C.Rica 

• 2012     TX, CA 

 

Average time from 1st Psyllid find to HLB detection = 6 years (TX – 11 yrs. CA - 4 yrs)  
     



 



Pigeon pea witches broom Phytoplasma – 
J. M. Bove 

 



Thank You. 

 


