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INTRODUCCION

¢ Qué es el

Agente causal: }‘/ Huanlongbing >\ Distribucion global

Candidatus liberibacter (HLB)? / del HLB

I

Principal vector:
Diaphorina citri

Gomez-Correa et al., 2021; Parnell et al., 2019




MICROOORGANISMOS BENEFICOS
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www.itson.<mx/LBRM, www.itson.mx/COLMENA, Orozco-Mosqueda et al., 2018
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MICROOORGANISMOS BENEFICOS

Bacteria, fungi, actinomycetes, algae, protozoa and viruses

Nitrogen fixation
Phosphate solubilization
Siderophores production

Antimicrobial compounds Phyllosphere microbiota
Stress support
Antioxidants . . .
Defense Endophytic microbiota

Interaction Within steems, leaves, sedes,
Nutrient cycle pollen and roots
Metabolic production

La microbiota presente en el suelo, la rizosfera, la fildsfera y como enddfitos proporciona diferentes servicios y
beneficios a la planta y al entorno en el que opera.

de los Santos Villalobos et al., 2024




MICROOORGANISMOS BENEFICOS

\Virulent{pathogen! Plant{disease! Properfenvironmental/condition|
P! LJAtmospheric/CO’iconcentrat
o)

perature

Waterfavailability

Condiciones necesarias para la enfermadad en la planta.

de los Santos Villalobos et al., 2024



AGENTES DE CONTROL BIOLOGICO

a) Endotoxin production

Endotoxins

b) Niche competition Root exudates
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Mecanismos indirectos de las PGPB. ,
de los Santos Villalobos et al., 2024




AGENTES DE CONTROL BIOLOGICO
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BIOPROSPECCION DE MICROORGANISMOS
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BIOPROSPECCION DE MICROORGANISMOS

Broth cultures

Liquid < Suspensions in mineral or organic oils
inoculant Oil-in-water suspensions
Polymer-based suspensions

Soil materials
Organic materials
Solid Inert material

inoculant <

Dry formulations

Ehpling etines Wet formulations

A

'a

Alginate
Polyacrylamide
Pectin
Chitosan

Encapsulation material

Encapsulations <
"

-~

Extrusion
Spray-drying
Emulsion

Encapsulation method

' 4
A

de los Santos Villalobos et al., 2024




CASO DE ESTUDIO

0 Day 20 Day After 60 days of treatment
Sr Treatment Name ;
Pathogen Pathogen
CT CT
Abundance Abundance k_\
Foliar application of Bacillus subtilis L1-21
50% H land 2390 + 24 59 + and Hoagland solution
T1 » moagian 418 x 104 2.94 x 104
solution 0.018 0.015
S0% HS + B. 21.06 = 2228+
T2 951 %105 1.35 x 105
subtifis L1-21 0.015 0.007
2313+ 24 47 +
T3  B. subtilis L1-21 817 x 104 3.04 x 104 {\
0.016 0.005 '
Bacts St V20 )
acd S Indigenous endophytes
2208 + 2225+ Bacill YN-016
T4 ddHy0 (Ck) 0012 192 105 0,005 1.58 x 10° H S
' ' HLB symptomatic citrus tree
40 Day 60 Day Hoagland solution (Before treatment) o)
Sr Treatment Name Pathogen Pathogen e
CT CT "
Abundance Abundance il
(€)
50% Hoagland 2432 + 24 38 +
T1 » Hoagan 2 47 x 104 2 45 x 104
solution 0.014 0.01
50% HS + B. 2304 + 2557 + g L . HH g
T2 8.25 x 104 1.06 x 104 El uso combinado de un endéfito nativo (B. subtilis L1-21) junto con
subtifis L1-21 0.005 0.088

una nutricion adecuada muestra un efecto sinérgico prometedor para
reducir la presencia del patégeno CLas en citricos.

2495+ 2812 ¢
B. subtilis L1-21 229 x 104
0.002 0.002

208 x 103

T3

2284 + 2226 +
1.08 x 105 1.39 x 105

T4 ddHz0 (Ck) 0.013 0.007 Asad et al., 2021




CASO DE ESTUDIO
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Villa-Rodriguez et al., 2021; Valenzuela-Ruiz et al., 2023 Bacillaene {100%)



CASO DE ESTUDIO
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RETOS Y PERSPECTIVAS

PLANT SOIL

* Genotype * Native microorganisms
* Plant-microorganisms * Soil and climatic conditions

interactions \ ENVIRONMENT / * Physicochemical properties
* Nutritional requirements Biological-environmental * C/N ratio
* Phenological growth stages ieractions * Fertility

BIOFERTILIZER
EFFICIENCY
FARMER BIOFERTILIZER

Genetic and functional diversity of strains
Microbial strain population

Inorganic or biological contaminants
Shelf life (support or vehicle)

* Bioproducts of interest

* Application methods

* Compatible agricultural practices

* High level of synthetic fertilization

Diaz-Rodriguez et al., 2021
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