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REPORT UPDATE (650 words)

Systemic acquired resistance (SAR) is a mechanism of induced defense that may confer long-lasting protection against
a broad spectrum of microorganisms. Plants acquire an enhanced defensive capacity against subsequent pathogen attack
as a result of a primary, limited pathogen infection. SAR requires the signal molecule salicylic acid (SA) and is associated
with accumulation of pathogenesis-related proteins, which are thought to contribute to resistance. These pathways can be
activated in the absence of pathogens by treatment of plants with chemical inducers. For example, acibenzolar-S-methyl
(ASM, Actigard, Syngenta Crop Protection), is a functional homolog of salicylic acid.

In a recently completed study, potted Swingle citrumelo seedlings (Citrus paradisi x Poncirus trifoliata) were treated with
imidacloprid (Admire Pro, Bayer Crop Science) and the SAR inducers, isonicotinic acid (INA) and ASM as soil drenches one
week prior to inoculation of immature leaves with Xanthomonas citri pv. citri (Xcc). Seedlings were re-inoculated four times
over a 24-week period. SAR induction was confirmed by expression of the pathogenesis related (PR)-2 gene. Soil drenches
of imidacloprid, INA, and ASM induced a high and persistent up-regulation of PR-2 gene expression and reduced canker
lesions for up to 24 weeks. Soil inducers of SAR reduced canker lesions up to an average of 70% compared with the
untreated control. Lesions on leaves were small, necrotic, and flat compared to pustular lesions on non-treated leaves.
Populations of Xcc per leaf were reduced 1-3 log units.

Greenhouse results confirmed that SAR as a mode of plant defense has substantial disease control activity and benefit
for canker management on young trees that are routinely treated with neonicotinoids insecticides for control of the psyllid
vector of HLB. Moreover, uptake of an SAR inducer via the roots and translocation throughout the plant is capable of
inducing sustained resistance to repeated canker pathogen challenge. The greenhouse pot study furthermore confirmed
observations in field trials of imidacloprid for control of canker on new flushes for up to 6 months after a single soil application
in young citrus plantings. SAR as a mode of plant defense has substantial disease control activity and benefit for canker
management on young trees that are routinely treated with neonicotinoid insecticides.

The potential for SAR for HLB control was explored in a 2008 greenhouse trial at CREC. Two rates of soil applied
imidacloprid (Admire Pro) were screened for effects on HLB development in Cleopatra mandarin trees grafted-inoculated
with infected budwood from greenhouse-infected trees one month after soil drench with imidacloprid. HLB symptom
development and bacterial titer were monitored over a 6-month period in comparison with non-treated plants. After 6 months,
the findings were plants treated with no imidacloprid had 11 PCR+/15 (73% infected), low imidacloprid treated had 16 PCR
+/18 (89%infected) and the high imidacloprid treated had 13 PCR+ /17 (76% infected). These results did not demonstrate a
reduction in symptom expression and bacterial titer in imidacloprid-treated plants. However, graft inoculation with infected
greenhouse budwood may represent such a high inoculum potential that it overcomes the SAR effect on the pathogen
infection progress.

A more realistic approach for evaluation of the potential of SAR will be to challenge young trees treated with imidacloprid
and subject them either to infected psyllids by planting them a HLB endemic area or to graft inoculate them with infected
tissue from symptomatic field trees.
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