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One Health y produccion
sustentable

la salud de las personas, la
flora y la fauna estan
estrechamente conectadas
a través de un unico entorno
compartido.

il

PEOPLE
SOCIETY

FIN HAMBRE SALUD AGUA LIMPIA 12 PRODUCCION 13 ACCION 15 o
DE LA POBREZA CERO Y BIENESTAR Y SANEAMIENTO Y CONSUMD POR EL CLIMA 5 DE ECOSISTEMAS
RESPONSABLES TERRESTRES
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Calidad/Salud del suelo ==

Los indicadores de
calidad/salud de
suelo deben ser:

Before 1970 c. 1970-90 c. 1990-2010 ¢. 2010 onwards
Main Suitability for Productivity Productivity, Multi-functionality,
environment, ecosystem services,

objective(s) crop growth

Tools Visual

Methods Soil assessment
based on colour,
structure, macrofauna

animal/human health resistance & resilience

Analyfi-cai :

Soil quality test kits, High-throughput methods,
add (bio)chemistry, add microbiology
multivariate statistics

Indicator trends | Few indicators Many indicators Minimum data sets Novel indicators

approach
Scientific analysis
and expert advice

Sensibles
Rapidos
Econdmicos

—_—

Interactive design and
decision-making with end users

_ Propiedades
bioloégicas

Exactos B

“La capacidad continua del suelo para funcionar como un
ecosistema vivo que sostiene plantas, animales y humanos”

Time



' EL SECRETO MUNDO
BAJO NUESTROS PIES

jLas plantas no tienen raices! Curiosamente, la casi
totalidad de plantas terrestres se encuentran
asociadas con hongos, formando estructuras
llamadas micorrizas (mico=hongo + rriza=raiz), que
le permiten a las plantas tomar nutrientes y agua
desde el suelo. Dentro de las micorrizas mas
extendidas destacan las llamadas arbusculares,
que colonizan la misma célula de las raices, y
que forman estructuras de resistencia o “esporas”

de gran belleza en el suelo, con las cuales pueden
reproducirse. En esta imagen se observa una espora
generando una micorriza (arriba/izquierda), varios
tipos distintos de esporas (arriba/derecha), una
espora fluorescente por el aluminio presente en su
pared (abajof/izquierda) y varias esporas azules
cargadas con sales de cobre formando el
“Meli Witran Mapu”, que segun la cosmovisidén
mapuche representa la tierra y sus puntos cardinales.

Brecha de funciones en la rizosfera ’

Funciones
esperadas

Solubilizacion
de fosforo

Fijacion

de nitrogeno

Estimulacion

del crecimiento
Degradacion de

materie organica

Disposicion
de fitohormonas

Funciones
efectivamente realizadas

Proteccion
frente al
estrés

Promocion
del créciniento

Ciclode
nutrientes,

Sintesis de
compuestos
bioactivos

Prevenir patégenos

“lo esencial es invisible a los ojos”.




Raiz secundaria
i & — Rhizoplana

Mucigel
(1>2 pm)
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~ Celulas
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central -
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La rizosfera: zona del suelo afectada por
la presencia de raices, donde prosperany
trabajan los microorganismos




Microorganismos Funciones

Establecimiento de plantulas (fitoestimuladores)
Proteccion planta (agentes control biolégico)
Ciclado de nutrientes (biofertilizantes)

Rizobacterias
& hongos

Saprofitos

Bacterias

espe cificas Descontaminacion (agentes de biorremediacion)

Rhizobium

y otros Fijacion de N, (biofertilizantes)

Simbiontes

mutualistas Establecimiento de plantulas (fitoestimuladores)

Proteccion planta (agentes control biolégico)
Ciclado de nutrientes (biofertilizantes)
Descontaminacion (agentes de bioremediacion)
Conservacion de suelo (mejoradores ecosistémicos)
Sucesion vegetal (mejoradores de la revegetacion)

Hongos
micorricicos

Bacterias




BACTERIAS

| Ethylene Gaseous hormone | Important for:  Organic acids (OAs):

Teyplophan relea: important for: - Nutrient solubili- ic aci
H H L Gluconic acid -

sed by roots | "\.__." -Promote, inhibit or induce | zation and : :
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Other growth regulating substances:

- Gibberellins Glyoxalic acid -

| - Rhizosheat formation | losses

- Cytokinins , Enzymes:
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Desiccation tolerant

EPS production !
Hongos/levaduras d of : it [
= - Composed of mannose, s~ Zv | Protection from
de vida libre glucose, and galactose B1,3-g|u§:an = |dissication,  freeze-thaw
. RNA helicasas —|damage, and  other
' Melanin o o environmental stresses

S-adenolsylmethionine
ACCD (SAM)

A XA ' ACC
......................... Synthase

a ketobutyrate 7

Protection against
desiccation

Enzymatic activity :

T Protease : Ethylene rce
- : roduction Q :
Improves the availability Urease ARAromia X Hocreased Oxidase
of nutrients = Glucosidase
Phosphatase : Ethylene
Catalase :



Desarrollo sustentable

Ambiente

Agricultura

Suelo

MICORRIZA ARBUSCULAR:

Funcionamiento y beneficios en un

escenario de cambio climatico

Hongos micorricicos - Teconologia verde
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RAIZ MICORRIZADA

Zona de agotamiento de agua y nutrientes
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InduAmbiente 177 (julio-agosto 2022),30-31

‘.‘ Biodiverisad ecosistémica

‘- Recuperacion de suelos
degradados

4  Fitorremediacién

4 Mitigacién del cambio
climatico

‘.‘ Productividad de los cultivos
f Resistencia a enfermedades
‘.' Absorcion de nutrientes

‘.‘ Tolerancia al estrés

‘. Acumulacion de
compuestos bioactives

4 Disponibilidad de nutrientes
-.- Conservacion de suelos

‘.‘ Diversidad microbiana

‘.‘ Absoreion de agua

4 Resistencia a patégenos



COMUNIDADES SINTETICAS A LA CARTA

High quality foods
Such as..
Antioxidant activity ]— Cropped plants

Secondary metabolites
High protein levels

4

Plant physiological, bio- Desi f . .
chemlcaYand l%olecular esign of optimized

] .XO ¢
¢ .
Drought tolerant | ' " :
microorganisms responses biofertilizers (inno-

vative tools)

Biofertilizers based
on synerglstlc
microbes

AL

Bacteria Microbial interactions

Enhancement of plant-growth
promoting traits

- AM fungi
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Fungal Ecology 51 (2021) 101060

Contents lists available at ScienceDirect

Fungal Ecology

ELSEVIER journal homepage: www.elsevier.com/locate/funeco

Arbuscular mycorrhizal fungal abundance in elevation belts of the
hyperarid Atacama Desert

Christian Santander " Susana Garcia ?, Jorge Moreira °, Humberto Aponte *

Paola Araneda ¢, ]orge Olave Gladys Vldal ¢, Pablo Come_;o

48 especies de plantas de diversas familias
100% presento colonizacion MAIll
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Fijacion de itrégeno




Table 1. Plant growth-promoting traits of the four selected isolated strains obtained from
rhizosphere soil of Sicyos baderoa in coastal semi-arid areas from central and north-
central Chile. Values are expressed as the mean £ S.E. of three independent samples(n =3).

- Strain and GenBank accession IAA production (ug mL™) Siderophore production N Fixation (NFB)
Phosphate solubilization (mg P L")
Iﬁcreased drought tolerance in Lagenaria siceraria by Streptomyces endophyticus (SE) 386.8+11.0b 14.38 £ 0.04 P
indigenous bacterial isolates from coastal environments in + +
Chile: searching for the improvement of rootstocks for PV363898
cucurbits production
Streptomyces kanamyceticus (SK) 467.5+20.0° 13.08 £0.11°¢
Vi, T Tnosonse Feipe Gonsilr, Chion Semondes,CrclinCorcs and Pt Cornas + +
' J PV364133
Staphylococcus succinus (SS) 467.5+20.0° 14.67 £ 0.04 "
+ +
PV364282
Peribacillus frigoritolerans (PF) 470.0+7.4° 15.36 +0.04 @
- +
PV363623
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de fosfatos
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Figure 3. Changes in bacterial and fungal composition and function between soil compartments at each
contamination level (UC = uncontaminated; MC = moderately contaminated; HC = highly contaminated).
Statistically significant differences (p < 0.05) are indicated by asterisks. Additional bacterial families with
significant differences between bulk soil and soil surrounding roots are shown in Fig. S3.

Bacteria

Diversity

Composition

Functions

NB Cat.

P Vet @

Figure 5. Spearman correlations between soil microbial ecological traits and soil chemical variables.
Colour intensity indicates correlation strength (red = positive, blue = negative). NB Cat = niche breadth

category. Significance levels: ***p <0.001, *p<0.01, *p<0.05.



Main Categories of Biostimulants Used in Fruit Crops

1. Seaweed Extracts (SWE)
From brown seaweeds like
Ascophyllum nodosum and Ecklonia
maxima. Rich in alginates, fucoidans,
polyphenols and glycolipids.

1,"

4. Beneficial Microorganism

(PGPRs, Mycorrhizae & Yeasts)
Symbiotic microbes that promote plant
growth, root health, and nutrient
efficiency.

5. Plant-Derived Compounds
Essential oils and extracts from various
plant parts and cultures. Natural origin
and biodegradable.

3. Humic and Fulvic
Substances (HSs)

Organic compounds from decomposed
matter in soil. Enhance nutrient
availability and soil structure.

6. Nanobiostimulants
Materials <100 nm like carbon
nanotubes, chitosan, and nano clays.
Enhance uptake and precision delivery.

. horticulturae

Review

Biostimulants in Fruit Crop Production: Impacts on Growth,

Yield, and Fruit Quality

Berta Gongalves 23

, Marlene Santos >, Vania Silva "%, Ana Rodrigues 1200, Ivo Oliveira 23,
Tiago Lopes *{, Neerakkal Sujeeth #*© and Kieran J. Guinan



Table 1. Effects of biostimulants on vegetative and root growth of fruit crops.

Biostimulant

Fruit Crop

Biological Pathways

Effect

4 or 6% moringa leaf extract (MLE)
0.3 or 0.4% seaweed extract (SWE;
unknown species);

0.1% or 0.2% fulvic acid (FA)

4% MLE + 0.3% SWE + 0.1% FA
{combination 1)

6% MLE + 0.4% SWE + 0.2% FA
(combination 2)

Apple (Malus domestica L.)
cv. Anna

. Photosynthetic
efficiency
. Plant vigor

(shoots and leaves)

MLE, SWE, and FA and their combinations
increased shoot length and diameter, leaf
area, and relative leaf chlorophyll content
Combined biostimulants increased shoot
length, shoot diameter, leaf chlorophyll
content, and leaf area

10g L1 of humic acids (HA)
30g L1 of alfalfa protein
hydrolysate (APH)

40g L1 of macro seaweed extract
(SWE; unknown species)

40g L~ of microalga hydrolysate

APH, SWE, SP1, VIT, and CHI promoted
biomass accumulation in roots

¢ Spirli Pl . Roots development APH, VIT, CHI, and SIL increased leaf area
31'3113 L!_?Il”ffﬂml SP};‘- ( . ) Strawberry (Fragaria x . Plant vigor (shoots (+15-30%)

SUgl ol mixolamino ananassa Duch.) and leaves) HA, ZIN, and SIL increased leaf

acids {{“}AA} ‘ ) ov. Elsanta . Photosynthetic photosynthetic rate at 57 DAT (days
3.0g Lh Of]h”}‘d‘*’f" C”ﬁgm‘:‘fﬁil_]‘g)th efficiency after transplanting)

pure F‘_‘;n}’ alanine “_:' S APH increased chlorophyll content at the
3:0 gl‘]iﬂ;f }?;EA combined with end of the experiment (88 DAT)

zinc (2% ;

10g L1 of B-group vitamins (VIT)

10mL L1 of chitosan (CHI)

0.3mL L1 of siliforce® (SIL)

3.0gL Tand40gL ! of fulvic

acid (FA)

3.0gL 'and40gL ! of seaweed .

extract (SE; unknown ¢ Plantvigor (shoots FA and SE, and their combinations
species)—extract composition: Guava (Psidium guajava %l}:d leaveslle 1 increased shoot length and diame ’[:-l'l', leaf
alginic acid 15-18%, organic matter ~ L.) cv. Maamoura . otosynthetic area, and total chlorophyll

45.55%, potassium K;O 16%, N efficiency P

2.5-3%, 505 4.5-5% and water
solubility 99.1%
FA +SE




Table 1. Effects of biostimulants on vegetative and root growth of fruit crops.

250 and 500 ppm of Glu, Met, L-Try,
and Lys amino acids

. 250 ppm Glu + 250 ppm Met + 250 Plant vigor (shoots Foliar application of Glu, Try, Met, Lys, and
ppm L-Try + 250 ppm Lys Peach (Prunus persica L.) and leaves) 1 thi.:‘il' combinations increased shoot
(combination 1) cv. Florida Prince Photosynthetic thickness, leaf area, and total

. 500 ppm Glu + 500 ppm Met + 500 efficiency chlorophyll content
ppm L-Try + 500 ppm Lys
(combination 2).

. 25,50,and 100 mg L1 of _
putrescine (Put) Plant vigor (shoots Put, Brs, and (._:'HI increased shoots number,

. 0.5,1,and 2mg L of Mango (Mangifera indica and leaves) length, and tluckqess
brassinosteroids (Brs) L.) cv. Keitt Photosynthetic P_ut, Brs, and CHI improved leaf area, trunk

. 500, 1000, and 1500 mg L-1of efficiency girth, and leaf chlorophyll content

chitosan (CHI)

Soil fertilization with 0, 1, and 2 kg
per tree of 100% water-soluble HA

Plant vigor (shoots

Shoot length and diameter, and total leaf
chlorophyll increased as the amount of HA,

. iﬁ;ﬁ'i:it;ﬂilzsﬁgn with 0, 0.2, 0.3, I\Ilavellﬂrange (C:’trus ?Jllil]dtlﬁ‘ﬁvetﬁ}let‘ SWE, and MLE increased

(unknown species). sinensis L.) cv. Osbeck e TS 2 kg HA with 0.4% SWE + 6% MLE sprays
. Foliar fertilization with 0, 2, 4, and Y res ulted_ in the greatest vegetative

6% of MLE. growth increases

Improvement of shoot and root growth
Plant vigor (shoots parameters (leaf number, number of roots,

. 1, 5,10, and 50% solutions of: and leaves) number of branches, plant height, shoot
. Gracilaria edulis (G Sap) Kiwifruit (Actinidia Roots development diameter, root length, root diameter, and
. Kappaphycus alvarezii (K Sap) deliciosa) cv. Monty, Abott Photosynthetic root weight) in all treatments
. Ascophyllum nodosum (AN) Hayward AllisurErBrunor efficiency Higher chlorophyll and secondary
. Ecklonia maxima (EM) ’ Gene expression metabolites content
. Humic acid (HA) modulation Higher expression of root promoting

candidate genes (GH3-3, LED16, LED29
and LRP1)



Table 1. Effects of biostimulants on vegetative and root growth of fruit crops.

BC204 (citrus-based plant
biostimulant containing extracts
from Citrus aurantium and other
plant extracts and acids)

Tomato (5. lycopersicum)
cv. Moneymaker

Plant vigor (shoots
and leaves)

Roots development
Gene expression
modulation

Increased fresh and dry biomass, shoot
length, root length, and stem width
Increased plant growth as a result of
upregulation of genes involved in
photosynthesis, various aspects of cell wall
biogenesis, remodeling and restructuring,
carbohydrate metabolism, signaling, stress
response, and secondary metabolism

CBL (CropBioLife, Aussan
Laboratories Pty Ltd.,
Campbellfield, VIC, Australia,
containing 12% of flavonoids,
3mLL™ 1)

Tomato (S. lycopersicum L.)
cv Marmande

Plant vigor (shoots
and leaves)
Photosynthetic
efficiency

Osmotic regulation
Gene expression
modulation

Vigorous grow th in the aerial or productive
part of the plants

Larger cell area and leaves

Increased photosynthetic rate, CO, fixation,
stomatal conductance, and number

of stomata

Increase in water transport, evidenced by
the upregulation of most

aquaporin isoforms

Greater nutrient uptake by the plant
Upregulation of several key genes involved
in different metabolic pathways related to
plant growth




Table 2. Effects of key biostimulants on hormonal regulation in fruit crops.

Biostimulant Phytohormone Pathway Effect
. Stimulate plant growth and overall production
. Cytokinins . Enhance stress tolerance
. Auxins . Enhanced nutrient absorption
. Gibberellins . Accelerated seed germination
. ?}Taweeﬁ extrﬂfmm | . Improved flower and fruit development, leading to higher fruit quality
haeophy cea rown algae,
v‘Ch_l«u::r«u:I::I plfy ceae—green al ;g\;ae . Auxins , o
and Rhodophy ceae—red algae), . Cytokinins . Impru:mled phytohormone content tlru-nug.h E. maxima a[_:apllca.atmn, .
Ascophyllum nodosum; Ecklonia . Abscisic acid promoting cell growth and division, and increasing fruit weight and size
maxima; Sargassum spp.; . Gibberellins
Laminaria; Turbinaria; Fucus; — . _ — _
Macrocystis pyrifera . Auxins . Promote cell division, elongation, and differentiation, leading to enhanced
. Cytokinins growth of roots and shoots
Gibberellins . Improve seed germination and development
¢ ! . Improve stress tolerance and resistance to pests and diseases
. . Promote cro rformances
: éﬁ;‘; llins . Enhance rUUI:ilIi:; and shoot length
. Improve plant nutrition and phytochemical composition
. Auxins . Enhance plant growth (root and leaf biomass)
. Gibberellins . Increase yield
. Mitigate abiotic stresses
. Protein hydrolysates . Improvements in root development
. Increased shoot length
. Auxins . Upregulation of GA 3-beta-dioxygenase, and downregulation of GA
. Gibberellins 2-oxidase, genes related to the activation/deactivation of GAs
. Cytokinins . Upregulation of cytokinin riboside 5'-monophosphate phosphoribohydrolase,
. Ethylene related to cvtﬂkuun production, plays a role in modifying root architecture

Induces the accumulation of ethylene precursor
(1-aminocyclopropane-1-carboxylate), stimulating flowering, plant
growth, and cell division



Table

2. Effects of key biostimulants on hormonal regulation in fruit crops.

Auxins Increase crop/plant growth
Cytokinins Stimulate root and shoot growth
Auxins Id_llpr'egtllatiuzn of auxin-responsive protein SAUR20 and gibberellin 2-beta
Gibberellins ioxygenase 2 genes
Increase in shoot and root biomass and in the numbers of leaves and fruits
. Humic and fulvic acids
Auxins Induce root development in plants
Auxins Enhances vegetative growth in plants by stimulating the production of key
Gibberellins phytohormones, including IAA, GA, and cytokinins
Cvtokinins Enhancing the biosynthesis of antioxidants and essential vitamins, thereby
Y supporting cellular function and stress resilience
Bacillus velezensis 83 (Bv 83) promotes plant growth by increasing total
biomass, shoot and root biomass, lateral root number, density, and length,
Cytokinins as well as shoot diameter
Bv 83 induced the upregulation of cytokinin-related genes ARR5 and
LBD3, enhancing cell proliferation and plant growth
. Beneficial microorganisms Auxins PGP_R pmnmtt_‘-s plant grlcrwth by inducing the expression of
auxin-responsive genes in host-plant roots
PGPR can alleviate plant oxidative stress by producing
l-aminocyclopropane-1-carboxylic acid (ACC) deaminase, which
Ethylene modulates ethylene

PGPR has the capacity to regulate ethylene content; however, at higher
amounts, it may inhibit root elongation




Uso de Consorcios Microbianos
l plants mbPy

Article
Bacterias Pseudomonas frederiksbergensis (Pf), Design of Microbial Consortia Based on Arbuscular Mycorrhizal
Fungi, Yeasts, and Bacteria to Improve the Biochemical,
Nutritional, and Physiological Status of Strawberry Plants
Growing under Water Deficits

Bacillus tequilensis (Bt)

8 -1
i Burkholderia celedonica (Bc)

10° UFC mLY,

Urley A. Pérez-Moncada 12, Christian Santander >3, Antonieta Ruiz 27, Catalina Vidal 207, Cledir Santos 2-4*
and Pablo Cornejo *%*

-1
Rhodotorula mucilaginosa (Rm) 100 esporas g™ de suelo

Candida guillermondis (Cg)

o . Funneliformis mosseae (Fm)
Naganishia albida (Na)

Claroideoglomus lamellosum (Cl)
Claroideoglomus claroideum (Cc)

& '«‘*.‘ A
ol
20 O =,

C. claroideum N. albida B. caledonica

Disefio completo aleatorizado,
disposicion factorial 3x3x3,

40-50% humedad relativa
16-23 °C
16/8 h luz/oscuridad

para un total de 27
combinaciones (N=145).
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Journal of Plant Growth Regulation

Untargeted lipidomics reveals responses of tripartite microbial consortia-dependent in

strawberry plants growing under drought conditions
--Manuscript Draft--
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Manuscript Number: JPGR-D-25-00988R2
Full Title: Untargeted lipidomics reveals responses of tripartite microbial consortia-dependent in
strawberry plants growing under drought conditions
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LA VALIDACION BIOTECNOLOGICA
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ANID/ATE250015: “HOLOBIONT BIOTECHNOLOGY FOR SUSTAINABLE
AGRICULTURE FACING WATER SCARCITY (HOLODRONE)"

Rhizospheric Holobiont and Drought Adaptation
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Figure 1. Main factors to be addressed in the present proposal for a deep understanding of the functioning of the
rhizospheric holobiont under drought conditions.
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-) Los microorganismos benéficos del suelo son probablemente la alternativa mas sustentable
paraincrementar la produccion agricolay calidad de alimentos en el futuro cercano

-) En el escenario actual de cambio climatico, es necesario no solo hacer uso de los
microorganismos con fines nutricionales (biofertilizantes), sino como una herramienta de
acondicionamiento para la planta, favoreciendo su tolerancia a estreses como sequia y salinidad

-) La existencia de ambientes extremos permite una amplia presencia de microorganismos con
adaptaciones para hacer frente a las condiciones adversas, que resulta promisorio para su uso
en produccion vegetal.

-) Finalmente, la manipulacion dirigida de las poblaciones microbianas del suelo resulta
ser un efectivo amortiguador de cambios, por lo que en la actual emergencia climatica
se debe potenciar su estudio para promover el desarrollo de bioproductos innovadores
gue permitan una produccion vegetal sustentable desde el suelo y hasta el fruto...




Listos para la
batalla!!!

'S

Janad




Primera Reunion Técnica 2026
Centro de Pomaceas

TALCA

UNIVERSIDAD
CHILE

Blodwersndad funcional y su aporte a la

f‘

S
"’ﬁlo AD DY

limatica en frutales

ccQfe

CENTRO DE ESTUDIOS
AVANZADOS EN FRUTICULTURA



	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27
	Diapositiva 28
	Diapositiva 29
	Diapositiva 30
	Diapositiva 31
	Diapositiva 32: Muchas Gracias!!
	Diapositiva 33

