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HLB 1n Brazil

e What we know about it

« What we want to know about it to
Improve management practices
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HLB is a destructive and fast spreading citrus disease

Colormbia

4 Affected municipalities in May 2009

+216 in Sao Paulo (SP)
™~ . ' *1 in Minas Gerais (MG)
Nr *34in Parana (PR)




HLB causes severe fruit drop and decrease in fruit quality
Fruit drop Fruit quality
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The increase In diseased tree incidence can be dramatic

2-y-old Hamlin/Rangpur lime

Affected adult trees
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August 2004 9 months later

Bassanezi et al, 2007
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HLB is associated to two Liberibacter species transmitted

Candidatus Liberibacter americanus

Candidatus Liberibacter asiaticus

Ca. L. asiaticus
Capoor et al 1967 (India)
Martinez & Wallace 1967 (Philipines)

Ca. L. americanus
Yamamoto et al 2006

P

by the same insect vector

16S rDNA sequences of Ca. Liberibacter americanus, Ca. Liberibacter

asiaticus, and Ca. Liberibacter africanus

C.L.americanus AGGCTTAACACATGCAAGTCGAG COAGTACGUAAGTACTAGCG GCAGAC

C. L. asiaticus AGGCCTAACACAT GCAAGTCGAGUCGCGTAT GCAA - TACGAGOGGCAGACT

C. L. africanus AGGCCTAACACATG CAAGTCCGAGCGCGTATTTT A- TACGAGCG GCAGAC
P

e L R

! ! ] E | EELLEA o ]
C.L.americanus CCCCTGOCTATATTTGCCATCA
C.L.adaticus

C. L.africanus

GTTGGGA
CCCC TGO CTOTAGTTGCCATCAAG TTTAGGTTT TTACCTAGATGTTG GGN

CCCCTGCOTCTAGT TGCCATCAAGTT TAGGTTTT TACCTAGAT GTTGGGN

C. Lamericanus ACAGAGGG TTGCAAAGT COUGAGGUGGAGCTAATCCCTAAAAGCCATCTC
C.L.asiaticus ACAATGGGTTGCGAAGTCGOGAGG CGGAGCTAATCCCCAAAMAGUCCATCTC
C.L.africanus ACAATGGGTTGUGAAGT OCGCGAGGCGGAGCTAATCCCCAAAGT CCATCTC

Teixeira et al, 2005
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A phytoplasma also was found associated with HLB-like symptoms

itrus growing area
i g ing

B ca. Liberibacter spp.
[ | Phytoplasma

PCR +for Phytoplasma; PCR +for Liberibacter
PCR —forLiberibacter PCR - for Phytoplasma

— Pigeon pea witches-broom phytoplasma (AF248857)
e HLB associated Phytoplasma (EU266074)
—— Knautia arvensis phyllody phytoplasma (Y18052)
100 Lactuca serriola phytoplasma (AF515638)

——— Candidatus Phytoplasma phoenicium (AF515637)

1% 72 Candidatus Phytoplasma phoenicium{AF 515636)
—l_ Almond witches- broom phytoplasma (AF390136)

Candidatus Phytoplasma castaneae (AB054986)

Candidatus Phytoplasma aurantifolia (U15442)

Candidatus Phytoplasma brasiliensa (AF147708)

Teixeira et al, 2005
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Ca. L. americanus and Ca. L. asiaticus differ in ability to grow in citrus trees

Graft transmission effciencies of Lam and Las to
Liberibacter populations in potted and field grown sweet oranges

sweet oranges
9 O <o L. americanus [ ca. L. asiaticus

g
® a
B £
L2 [
= [
= £
3 z
S 5
o= =
3 2
=] i}
(=] =
- =

Potted:growm, graft Field-growvn, naturally Harmnlin Natal Pera Valencia W stin

inoculated trees infected trees Smmolanga vanieties
Percentages of Lam and Las detections at the
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Ca. L. americanus and Ca. L. asiaticus differ in ability to grow in citrus trees

Ca. Liberibacter americanus

Ca. Liberibacter asiaticus




Ca. L. americanus and Ca. L. asiaticus sensitivities do higher temperatures

Chamber 1 Chamber 2 Chamber 3

Ca. L. americanus

Log Lib cells/g tissue

Ca. L. asiaticus
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Liberibacter multiplication in citrus trees is affected by high temperatures
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Temperature also influences the length of D. citri life cycle

1.\

‘Pera’ sweet orange

Temperature

(°C) Egg Nimph
18 8.2 +0.08 a 37.6+1.54 a
20 6.9+0.11 b 29.6+1.46 b
22 5.7+0.07 ¢ 23.4+0.25¢c
25 4.6+:0.18 d 13.2+047 d
28 3.6:0.14 e 12.4+0.26 d
30 2.9+0.06 f 11.8+0.47 d
32 300081 ...

Parraet al, 2008
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Mid Summer Mid Fall / Mid Winter Mid Spring
Unfavorable Little favorable . Favorable Highly favorable
{below 15°C) (15°C to 20°C) (20°C to 25°C) (20°C to 25°C)

Morandini et al. 2005
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The Liberibacters also affect orange jasmine trees

Sampled 550 symptomatic
trees in 17 municipalities

»11.4% positive for Lam

»0.5% positive for Las

»88.1% negative

Lopes et al, 2005 and 2006
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Pruning is not effective in removing all infected tissues

Trees affected by Ca. L. americanus

Disease reappeared in 58.3% Disease reappeared in 62.5%
of 216 pruned trees of 376 pruned trees

Lopes et al, 2008
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The effectiveness of symptomatic tree elimination and insecticide applications is
limited in areas of high inoculum pressure
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HLB 1n Brazil

e What we know about it

e What we want to know about it to
Improve management practices
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The role of asymptomatic citrus and of M. paniculata as source of inoculum
to citrus trees




Efficacy of insecticide application in preventing Liberibacter transmission

The electrical penetration graph (EPG) technique
EPG signal

[,

50x

{DC amplifier)

Tjalingii,1988

http://en.wikipedia.org/

*How long does it take for the insect to reach the phloem?
*How vulnerable it is to insectice during this process 7
*Can it acquire the bacteria from or transmit it to

an insecticide treated tree?

Pedreira et al. underway




The relative importance of tree elimination and insecticide application
in disease suppression
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The influence of temperature seasonal changes on Liberibacter multiplication
In citrus and in D. citri
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