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Citrus Greening management arrives late: by the time symptoms
are visible, the bacterium has been in the plant for months and
the inoculum has already spread, while digital tool uptake in
family citrus farming stays below 10%. At the same time, multi-
omic, epidemiological, and climate data sit fragmented in
heterogeneous formats across countries, which prevents robust
predictive models from being trained and laboratory results
from being compared. Each element answers part of the
problem. The risk models indicate where to inspect before
symptoms appear. The mobile application turns that indication
into a logged, traceable inspection, even without connectivity.
The harmonized protocols make a result obtained in one country
comparable with one from another, through interlaboratory
testing and defined analytical and diagnostic performance
parameters. Germplasm with greater tolerance addresses the
crop's underlying vulnerability.

The project expects to introduce at least 10 biotechnological
materials under biosafety conditions from a base of up to 20
events, to multiply and characterize between 10 and 15 with
confirmed genetic identity, and to complete HLB performance
evaluation for between 6 and 10, classified as materials of lower
susceptibility, tolerant, or showing no difference from the
control. Multi-omic characterization (transcriptome and
epigenome) should yield standardized databases, reproducible
pipelines, and validated molecular signatures. Three harmonized
molecular protocols are anticipated, with limit of detection,
sensitivity, specificity, repeatability, and interlaboratory
agreement established; a regional model repository and a risk
dashboard with warnings; and a mobile application released in
official stores. Two multifunctional experimental nodes will
sustain field validation and training, and results will be published
in an open-access repository.

The technology is a regional platform with four integrated
elements. The first is a citrus germplasm bank introduced and
multiplied under biosafety conditions, holding events obtained
through transgenesis and gene editing (CRISPR-Cas9), with in
vitro micropropagation to scale up plants. The second is a
harmonized set of molecular diagnostic protocols based on
gPCR (quantitative polymerase chain reaction), LAMP (loop-
mediated isothermal amplification), and CRISPR-Cas12. The third
is a BAM/biomod multi-model architecture that combines biotic,
abiotic, and movement factors and runs mechanistic and
machine learning models in ensemble to produce risk maps and
early warnings. The fourth is a field mobile application with
assisted symptom recognition that works offline. The reference
sector is citrus farming, dominated by family agriculture.

PARTICIPATING ORGANIZATIONS

UF Bikita

ARGENINTA

HAD

HA®


https://fontagro.org/en/historias-de-impacto/plataforma-front-al

