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1 | Design and development of an automated and economically feasible system to effic

deliver HLBherapeutic materials (including, but not limited to, bactericides) to citr
trees.

Deciphering the path of citrus vascular transport for uptake, movement, and distribut

therapeutic materials throughout the plant.
<1 Optimization of therapeutic application through delineation of daily and seasonal vas
transport dynamics of citrus trees.

Evaluation of the automated delivery system (ADS) in-fiedavn citrus trees.

51 Evaluation of the economic feasibility of adopting the ADS and comparison of its ben
with currently used disease management strategies in Florida, Texas and California.

nDeveIopment and implementation of an energetic outreach and extension program.



Agrochemical applicationaniethods

Flapinoculation

Particle Bombardment

Virusimoculationrmethod:




apphcatiommethod, anddanovement in:trees
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Bernholt 1941; Sano etal. 2005



Dye applicationnmethod, anddanovement in:trees

NBDGtracerappl i ed citrus 0

Fluorescent glucose 4 h later

Etxeberria et al. 2015
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Dye movement inicitrus: vasculature

Trunk Injection (Rhodamine) Soil Drench (Rhodamine)
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Rhodamine and acid fuchsin applied citrus trees

(Killiny et al. Unpublished)



Scaredof needle?

Common microneedle delivery systems
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microneedle array patent:
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2 yearold Valencia
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Liquid nitrogen

A Novel MethodeedleAssisted Trunk Infusion (NATI
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A Novel MethodNeedlieAssisted Trunk infusion {NATI)




tracyclinertranstocation incitrus

~Antibiotic
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(Killiny et al. in review)

Leaves

Stem

Roots

50

40

30

20

10

Oxytetracycline content (ug g FW)

1000 -

[9)]
@]
o

Oxytetracycline content (ug g FW)

Leaf Phloem Xylem Root
Stem

800 A

400 A

200 -

- Delivery by Roots a
- Delivery by Stem

o

Leaf Phloem Xylem Root
Stem




NAT{applicationcof-exytetracycline tncitrus
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Goal of our projectAutomated Delivery System (Al




