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Required: What is the “headline” for this report (e.g. a one-sentence “newspaper headline” describing what you accomplished)

Nanotechnology enabled copper biocide for canker prevention

Proposal Title

Copper loaded silica hanogel technology for long term prevention of citrus canker disease

Today’s Date ~ Sponsoring Organization (drop-down) Category (drop down)

1/15/13 Citrus Research and Development Foundation Pathogen/Disease Detection

REPORT UPDATE (500 words; summarize your accomplishments )

The overall goal of this project is to improve the efficacy of the copper loaded silica nanogel (CuSiNG) formulation for
preventing citrus canker disease incidence. 2012 field trial data has been compiled. The data show that CuSING pH7
opaque formula demonstrated superior efficacy against preventing incidence of young canker lesions, scab and melanose.
The formula exhibited no Cu toxicity. The overall efficacy of the CuSiING pH7 formula was comparable and in some case
better than a number of leading commercial products (at 1.0 Ib/acre metallic Cu content). The efficacy was not
compromised even at lower metallic Cu concentration of the formula when compared to other commercially available
products. Field trial was also conducted on CuSiNG pH 4 which is a transparent water-soluble formula. The metallic Cu
content was 0.2 Ib/acre in CuSIiNG pH 4 formula. Results indeed show that the formula was effective in preventing canker
incidence. However, the overall efficacy was not as good as CuSiNG pH 7 formula. This suggests that Cu rate at 0.2
Ib/acre was not adequate to fully protect against canker incidence. CuSiNG pH 4 formula did not exhibit any phytotoxicity.
Future studies/trials will focus on transparent CuSiNG pH 4 formula to improve its efficacy without increasing metallic Cu
content. We also plan on conducting trial in the upcoming season using mixed-valence CuSING formulations. Preliminary
results were encouraging as improved efficacy was observed in laboratory conditions. Due to high surface area of the
silica nanogel material, improved adherence to citrus plant is expected. We have conducted adherence studies using
surface modified yellow-emitting CdS:Mn/ZnS quantum dots (a photostable semiconductor fluorescent nanocrystals of 3.5
nm size). Results indeed show that the silica nanogel material itself (in absence of Cu) strongly adhere to the plant
surface. We are also conducting adherence studies using red-emitting (Cu insensitive) Qdots where Qdots are embedded
in CuSING materials. Results from this study will directly demonstrate the adherence property of the CuSiNG
nanoformulations.
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