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REPORT UPDATE (650 words)

To examine the response of different genotypes of citrus to HLB, we obtained 32 different citrus varieties or relatives and
inoculated them with buds from HLB infected trees from the field. Although Candidatus Liberibacter asiaticus (Las) was able
to multiply in most of these citrus genotypes, there was a wide range of responses in the different plants under greenhouse
conditions. Sweet orange, grapefruit, tangelo, and some mandarins were extremely sensitive, usually responding to infection
with severe yellowing of leaves, reduced growth and eventual death, while other plants tolerated the infection much better.
The effect of HLB on the plants was differentiated most dramatically by the rate of continuing growth. Although some trees
developed distinctive symptoms on leaves, growth was inhibited only marginally, while with other trees when leaves became
chlorotic, growth ceased. Based on symptoms developed upon HLB infection the varieties were grouped into four
categories: sensitive, which exhibited severe chlorosis, greatly reduced growth, and eventual death; intermediate, showed
milder symptoms with some reduction of growth while plants continued to survive in the greenhouse environment; tolerant,
with some scattered symptoms and little or no growth reduction; and extremely tolerant, with very minimal symptoms. Within
a tree, higher Las titers were usually associated with chlorotic leaves, although lower titers could be found in some
symptomless areas. However, when different genotypes of trees were compared, there was little relationship between Las
titers and disease production. For example, Eureka lemon and Persian lime had relatively high titers of Las with little or no
visual symptoms.

In all hosts, there was an uneven distribution of Las. Generally, higher titers of Las were associated with symptomatic
areas. In the more tolerant trees, the transition between high and undetectable levels of the bacteria often was sharp — from
one leaf to the next. Several varieties rated as extremely tolerant represent a remarkable case since they show very mild
symptoms, and in some cases symptoms are absent although the bacterium could be detected at relatively high titers. One
of the most important questions of citrus greening research is: What makes some citrus varieties highly tolerant to HLB and
others extremely sensitive to the extent of death from the disease? Clearly, Las does not cause severe disease in all of the
trees in which it multiplies to high titers.

Previous work showed that there is a correlation between disruption of the sugar movement pathway and the appearance of
chlorotic symptoms in leaves of Las- infected trees. The lack of sugar export leads to accumulation of starch grains. Starch
grains also accumulate within chloroplasts, often to the point of chloroplast disruption, which results in chlorotic leaves.
Sometimes the chlorosis occurs within small sectors of leaves, which results in an uneven blotchy mottle symptom. In cases
when the phloem blockage appears to occur within stems all of the upstream leaves become chlorotic. Because of the
correlation between starch accumulation and disease symptoms, we incubated infected trees in a growth room with
continuous light. This condition greatly increased the degree of chlorosis, and caused chlorosis in some trees that were not
chlorotic in the greenhouse.
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