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Major management strategy                  

for HLB control

Methods to identify the disease or 

its associated bacteria, currently 

three known species, óCa. 

Liberibacter asiaticusô, óCa. L. 

africanusô and óCa. L. americanusô

ÅTo remove infected host plants

ÅTo reduce suspect psyllid populations

plants 

and 

psyllids



Yellow shoots (China) for HLB finding



Leaf mottle (Philippines) for HLB finding



Vein degeneration (Indonesia) for HLB finding



Dieback (India) for HLB finding



Fruit symptoms (S. Africa) for HLB finding



Traditional methods to detect the HLB-

associated bacteria

ÅElectron microscopy: Lafleche & Bové, 1970.

ÅELISA: Garnier et al., 1987.

ÅIodine reaction (IR): Schneider H, 1968.

ÅFluorescent substance: Schwarz, 1968

ÅBiological indexing: Schwarz, 1968.



Nucleic acid-based non-PCR methods to 

detect the HLB-associated bacteria

ÅDot-blot hybridization: low sensitivity as electron microscopy 

(Villechanoux et al., 1992).

ÅLoop-mediated isothermal amplification (LAMP): useful for labs 

without a PCR machine but vulnerable to contaminations        

(Okuda et al. 2005).

ÅCycleave isothermal and chimeric primer-initiated            

amplification of nucleic acids with probe technology                

(ICAN): useful for screening labs without                                      

PCR machines (Orasaki et al., 2008).



PCR methods for  detection of             

HLB-associated bacteria

The main objective of the presentation is to discuss how to use PCR methods for 

detection, identification and quantification of the HLB bacteria

Kary B. Bullis

California USA

Michael Smith

Vancouver Canada

Since its first introduction in 1983 by the two 

Nobel prize winners, PCR has become a 

powerful technique for detection and 

identification of plant pathogens

Dr. Bov®ôs lab developed first PCR 

primers for detection and identification 

of the HLB-associated Liberibacter 

species (Jagoueix et al., 1996).



Quantification of óCa. L. asiaticusô in HLB-

affected citrus tissues 
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Sampling HLB 

suspect  trees

1 to 4 branches (twigs) 

with symptomatic leaves 

or fruit from each tree



Quantification of óCa. L. asiaticusô in midribs 

and petioles of HLB-affected citrus species 
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Quantification of óCa. L. asiaticusô in root bark of 

HLB-affected citrus species 
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Quantification of óCa. L. asiaticusô in fruit 

tissues of HLB-affected citrus species 
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Quantification of óCa. L. asiaticusô in seed 

tissues of HLB-affected Citrus limonia (lime) 

7.48

9.14 9.61

0

2

4

6

8

10

12

Aborted seed coat and

embryo

Outer coat of normal

seeds

Inner coat and embryo

of normal seeds

Seed tissue

L
o

g
 c

o
n

c
e

n
y

tr
a

ti
o

n
 o

f 
'C

a
. 
L

. 

a
s

ia
ti

c
u

s
'

Li 2005, unpublished

b

a a



Distribution  of óCa. L. asiaticusô in fruit tissues 

of HLB-affected citrus species 

Li et al., 2009. Phytopathology 99:139-144


