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ABSTRACT (Executive Summary-public report-do not disclose proprietary information or intellectual property)
1. Please state project objectives and what work was done this quarter to address them:

The objectives of this project are:

Objective 1. Synthesize and optimize neutral pH Cu formulation and develop quality control

protocols.

The UV-Vis showed concentration dependent changes (absorbance difference at 600 nm), suggesting formation
of copper hydroxide at 1000 ppm. The XRD analysis demonstrated that crystallographic changes to the
adjuvants and suggests there might be an additional copper species besides copper hydroxide. The FTIR changes
demonstrated that the particulate portion of the formulation adsorbed hydrophilic organic components even after
several washes. This might regulate how the formula interacts with plants and microbes.

Confocal microscopy studies demonstrated that cellulosic based residue can absorb water containing bacteria,
whereas the industry product did not. This might suggest that cellulose based adjuvants might improve
residue-bacteria interactions through capillary action.

Objective 2. Assess the effect of Brs in combination with copper on canker incidence.

We assesed in the field a dosis-response of phytotoxicity. Measurements of photosynthesis, stomatal
conductance, and chlorophyll content were collected. Our findings show that high copper (2000 ppm)
temporarily reduces photosynthesis, but Brs treatment prevents decline in photosynthessis by protecting
photosystem Il (PSll). and maintaining stomatal gas exchange. We have experimentally demosntarted also
that the safe range for copper application is 800-1600 ppm. An additional effect of Brs is a reduction in leaf
drop associated with higher dosis of copper.

We contimued monitoring canker incidence and confirmed that both Cu-Cell and Cu-Cell + Brs maintained a
statistically significant (p<0.05) lower canker incidence and severity levels as compared to control
treatments. Fruit drop related to canker was reduced by 50% in Hamlin with copper and the combined
treatment, but that effect has not been seen yet in Valencia. We are still waiting for the harvesting data.

Hamlin was harvested in November. We found an increase in yield in the copper treatment that was significant (30% more
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	ABSTRACT: 1. Please state project objectives and what work was done this quarter to address them:
The objectives of this project are:
Objective 1. Synthesize and optimize neutral pH Cu formulation and develop quality control
protocols. 
The UV-Vis showed concentration dependent changes (absorbance difference at 600 nm), suggesting formation of copper hydroxide at 1000 ppm. The XRD analysis demonstrated that crystallographic changes to the adjuvants and suggests there might be an additional copper species besides copper hydroxide. The FTIR changes demonstrated that the particulate portion of the formulation adsorbed hydrophilic organic components even after several washes. This might regulate how the formula interacts with plants and microbes.
Confocal microscopy studies demonstrated that cellulosic based residue can absorb water containing bacteria, whereas the industry product did not. This might suggest that cellulose based adjuvants might improve residue-bacteria interactions through capillary action.
 
Objective 2. Assess the effect of Brs in combination with copper on canker incidence. 
 We assesed in the field  a dosis-response of phytotoxicity. Measurements of photosynthesis, stomatal conductance, and chlorophyll content were collected.  Our findings show that high copper (2000 ppm) temporarily reduces photosynthesis, but Brs treatment prevents decline in photosynthessis by protecting photosystem II (PSII). and maintaining stomatal gas exchange. We have experimentally demosntarted also that the safe range for copper application is 800-1600 ppm. An additional effect of Brs is a reduction in leaf drop associated with higher dosis of copper.
We contimued monitoring canker incidence and  confirmed that both Cu-Cell and Cu-Cell + Brs maintained a statistically significant (p<0.05) lower canker incidence and severity levels as compared to control treatments. Fruit drop related to canker was reduced by 50% in Hamlin with copper and  the combined treatment, but that effect has not been seen yet in Valencia. We are still  waiting for the harvesting data.
 Hamlin was harvested in November. We found an increase in yield in the copper treatment that was significant (30% more yield per tree) but this increase was not seen with Brs or the combined treatment.
 
Objective 3. Effectively communicate results to stakeholders.
 
A manuscript based on the novel residue-bacteria interactions is being prepared.
 
2. Please state what work is anticipated for next quarter:
Citrus plants for laboratory assessments, such as rainfastness and residue imaging, will be procured. 
 Brassinosteroids treatments and data collection in the field will continue monthly. We will harvest Valncia trial.
 
3. Please state budget status (underspend or overspend, and why):
Spending is on track. Personnel (including student and postdoc) are onboard.
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