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

Alternative antimicrobial agent for citrus protection

Proposal Title

Fixed-Quat: A novel alternative to Cu fungicide/bactericide for preventing citrus canker

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

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

REPORT UPDATE (500 words; summarize your accomplishments )

This research project aims to develop an alternative to Cu biocides using Quaternary Ammonium compound (Quat) as
active ingredient. Despite superior antimicrobial properties, direct spray application of Quat for managing citrus canker is
not possible due to severe phytotoxicity of Quat. In this project we have developed “Fixed-Quat” nanoparticle/nanogel
material which is completely non-phytotoxic but maintains its outstanding antimicrobial properties.

In this reporting period, we have successfully synthesized Fixed-Quat Nanoparticles (Fixed-Quat A NPs and Fixed-Quat B
NPs) using a modified sol-gel process. This time we used EPA approved Quat compounds for the synthesis. The resulting
Fixed-Quat NPs exhibited exceptional colloidal stability with a shelf-life of at least nine months. With further optimization of
synthesis protocol, formulation shelf-life can be extended up to two years. In order to confirm the safety of Fixed-Quat
nanoparticles, phytotoxicity assays were carried out in a controlled environment using a Panasonic Environmental Test
Chamber (Model MLR- 352H). This test chamber allowed for controlled day/night cycling temperatures, light intensity and
humidity to simulate natural summer weather conditions. Studies were conducted on Vinca sp, an ornamental plant and
Tomato sp. as model plant systems. In a typical procedure, plants were spray-treated with Fixed-Quat materials and were
allowed to dry-up. Treated plants were then transferred to the environmental chamber and monitored for 96 hrs. For both
Vinca sp and Tomato sp, it was observed as received Quat compounds (Quat A and Quat B) caused phytotoxicity at 500
ppm. As expected, Fixed-Quat A and B NP formulations did not cause any damage when tested in a wide range up to 900
ppm. Previously we reported that Fixed-Quat NPs, A and B exhibited superior antimicrobial efficacy against Xanthamonas
alfalfae subsp. citrumelonis (Citrus Canker Surrogate; MIC as low as 1.1 ppm). Detailed understanding of
structure-property relationship of Fixed-Quat is important which we will study in coming months. In future reports, we will
discuss additional materials characterization results.
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