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REPORT UPDATE (650 words; provide details about your headline)

The purposes of this project have been: 1) to compare the temporal progress of HLB caused by C. L. asiaticus (CLas) and
by C. L. americanus (CLam), both naturally transmitted by D. citri, having infected Citrus or Murraya paniculata as primary
inoculum sources; 2) to compare the acquisition efficiency of both Ca. Liberibacter species by D. citri in Citrus and M.
paniculata; 3) to determine incubation and latency periods of HLB after transmission of CLas or CLam by D. citri; 4) to
determine when citrus plants infected by CLas or CLam become an effective source of inoculum for D. citri; 5) to quantify
and compare the HLB symptoms progress in sweet orange cultivars infected with CLas or CLam by D. citri at different ages.
To achieve these objectives, 3 experiments have been carried out under insect-proof conditions to guarantee the source of
inoculum and the time and site of inoculation.

Under objectives 1 and 2, one experiment began in April/08, having two compartments of the screenhouse (replication) with
4 sweet orange plants each, 2 inoculated with CLam and other 2 inoculated with CLas, as primary source of inoculum. Other
compartment had 2 sweet oranges inoculated with CLam and other compartment had 2 M. paniculata also inoculated with
CLam (Unfortunately no M. paniculata with CLas was available to make a complete comparison between CLam and CLas in
M. paniculata, but we are still working to get M. paniculata with CLas for the next round of experiment next year). Monthly,
one hundred adult psyllids have been confined in the source of inoculum plants and after 7 days released in each
compartment. Leaf samples of all the plants were collected with the objective to detect the presence and to identify the
bacterial species in each plant by real time PCR in July/08, October/08, January/09 and May/09. The first diseased plants
appeared in samples of October/08 for CLas from citrus source. Real time PCR of the samples collected in January/09
indicated that the psyllids had transmitted CLam from M. paniculata and from citrus inoculated with CLam to other citrus
plants (it was the first time that the transmission of CLam from M. paniculata to citrus by psyllid was observed). Also, it was
observed the predominance of diseased plants with positive results for CLas than for CLam when the inoculum sources
were infected citrus plants, even the symptoms in citrus plants with CLam are more severe. Real time PCR and conventional
PCR confirmed the acquisition of CLas and CLam from the diseased plants by D. citri. All samples (leaf and psyllid) from
other assessment dates are being processed.

Under objectives 3 and 4, the experiment did not begin yet because the inoculum source plants for this experiment are being
prepared (To get budwoods of citrus with CLam in the field has been difficult as to get Murraya plants infected with CLas).
Under objective 5, 6 insect-proof screenhouses were built in a commercial citrus farm in Dec/08 in anticipation of funding.
Each screenhouse covered 15 trees. The following combinations of sweet orange cultivar grafted over Rangpur lime/planting
year were selected: Hamlin/99, Hamlin/04, Hamlin/06, Valencia/99, Valencia/04, and Valencia/06. Five monthly assessments
looking for the presence of HLB associated bacteria in each protected tree by real time PCR were done, and unfortunately in
each screenhouse the CLas were detected in few trees, that were immediately removed. At the beginning of July/09, one
single young shoot of each tree received previously infected psyllid with CLas or CLam. Afterthat, monthly assessments for
symtom severity are ongoing. The funding for this project was sent in May/09, and we are waiting the grant convertion to
Reais by Brazilian Federal Bank to start building 3 more insect-proof screenhouses to protected sweet orange cultivar Pera
(midseason) at 3 different ages in the same farm.
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