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“Only living things can have health”

Soil health, also referred to as soil quality
capacity of soil to functionas a vital living ecosystem that sustains life.

soil as Symbiotic ecosystem that can be USDA

managed to provide nutrients for plant ——

ot ——




Modeling soil functionality O‘%

A new way to look underground

into a
From soil to bio-data functional analysis report
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SUMMARY

Obtaining soil microbiology insights leads to better-informed decision making.
We combine the latest technology in DNA sequencing and microbiome genomics with AgData, and
intelligent computing to decode soil microbiome functions.
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Disease risk
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Disease risk factors o‘%
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Biocontrol - mode of action

%

Mode of action Method for screening Pathogen Risk of Dependency on Dependency Use by
specificity resistance’ environmental on plant distributors and
conditions physiology end user
[ Induced resistance ] Complex bioassay on Specific to broad Low Low High Knowledge transfer
plants needed
/ Competition \ Simplified bioassays Broad Low High Low Knowledge transfer
needed
Hyperparasitism Simplified bioassays Pathogen specific Low High Low Knowledge transfer
interactions needed
Antimicrobial Simplified bioassays Specific to broad Low Moderate Low Knowledge transfer
metabolites produced needed
in situ
Antimicrobial In vitro assays Broad Moderate Low Low Similar to use of
metabolites in product fungicides
\Heiper strains? / Complex bioassays Depends on MBCA Low Reduced Reduced Knowledge transfer
- N needed
Assembled consortia In silico design followed Broad Low Low Low Knowledge transfer
combining different by complex bioassays needed
\__modes of action Y,
([ Modulation of ) Complex site-specific Broad Low Medium Low Site-specific

indigenous microbiota

J

bioassays

knowledge needed

' Also depending on the specific evolutionary potential of targeted pathogen. 2 Applied in combination with MBCAS.
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CHECKING YOUR AG-INPUT

Decoding Ag-input biological effects

Functional microbiome assessment of your inputs

What is the Impact/Effect of your product in the "Plant Second Genome &,
How choice a biocontrol solution without this mformatlon? o
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Gheom: Revealing Ag-input Effects (&) GHEOM

Gheom is a service designed to track the effects of ag-inputs in control and treated GRS TOUN Ak T
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Gheom is recommended for anyone It is extremely important for ag-
needing to monitor biological effects manufacturers to evaluate and verify
over several time periods, as a result of the real effects of their products, make
a specific treatment or management science-based improvements and verify

practice. product claims based on third party

company data.

UNIVERSITY OF CALIFORNIA

/B i Z
exier) Bayer CropScience  {(2) Bioiberica UCDAVIS ;- 2Zro

“It is a unique approach to utilize soil biology and optimize the use of crop inputs moving
forward towards a real personalized agriculture” - project leader at Bayer Crop Science.
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Sampling Collection

in different times and plots with different treatments

&  GHEOM

CHECKING YOUR AG- INPUT

GHEOM
LIKE

Analyze the trending effects

of an input

Localizations
Less than 3

Replicates
Less than 3

Parcels
Control + Treated

Times
Before or after

Results delivery
Statistical data analysis
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GHEOM
STANDARD

Scientifically validated
impact assessment

Localizations
3to 14

Replicates
3

Parcels
Control + Treated

Times
Before + after

Results delivery

Statistical data analysis
Gheom Report

GHEOM
ADVANCED

Large essay to identify
variables impacting effectivity

Localizations
Minimum 15

Replicates
3 or more

Parcels
Control + Treated

Times
Before + after + more

Results delivery

Statistical data analysis
Gheom Report

10






Objetive: 30% reduction of Maconceb
Gheom Bacillus pumilus gst 2808
Foliar application

Qo
Soil microbiome analysis DisAGRO




Gheom result: 7X increase on microbiome fungicide activity T2

Elementos de Biocontrol @ @
t2-t1 t3-t1
Finca Palo Blonco Finca Palo Blanco
as Al Be Al

@ Bactericide Agents > <

® Insecticide Agents

@ Nematicide Agents b >

@ Fungicide Agents { - > } (

Escala Usada: [ -500, 500 ]




Gheom: decrease of biodiversity at T2

Treated

Control

1

T2

T3
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Gheom: decrease of fungal disease risk
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CHECKING YOUR AG-INPUT

Riesgos de Enfermedad 2-t1 531
Finca Palo Blanco Finca Palo Blanco
Al 68 i

@ Cigar-end rot

@ Cordana leaf spot
® Crown rot

® Diamond spot > >
8@ Finger tip rot (gumming)
B Fungal root-rot

@ Fusariosis

@ Peduncle rot

@ Verticillium tip rot <

@ Leaf spot 5




Gheom: Increase of Zn transport and ABA production (&) GHEOl\/I

CHECKING YOUR AG-INPU

®

A PR Produccion de FitoHormonas
Movilizacion y Equilibrio de @ @ t2-11
Nutrientes t2-t1 t3-t1 Finca Palo Blanco
Finca Palo Blanco Finca Palo Blanco
% ||l
88 I'l 88 l'l

( B Auxin Production

@ Iron Assimilation = :
. @ Cytokinin Production

[l Zinc Transport Equilibrium 3 ] ® Gibberellin Production

@ Manganese Transport Equilibrium Exopolysaccharide Production

—7
N

@ Calcium Transport 48 @ Heavy Metal Solubilization

@ Copper Export 6.08 ' ' @ Salicylic acid

@ Magnessium Transport @ Salt tolerance

@ Abscisic Acid
@ Chiorine Transport [

® Siderophore Production

@ Sulfur Cycles Equilibrium 3.5 14 ‘ @ ACC Deaminase (ACC-d) 109.9¢ ?

Escala Usada: [ -100, 100 ]

Sabogal, A. 2001. Influencia del zinc en la resistencia del pldtano al mal de Panamd (Fusarium | Boba, A., Kostyn, K., Kozak, B. et al. Fusarium oxysporum infection activates the plastidial branch of the
oxysporum f.sp. cubense). Revista De Quimica, 15(1), 7-16. Recuperado a partir de terpenoid biosynthesis pathway in flax, leading to increased ABA synthesis. Planta 251, 50 (2020).
https:/frevistas.pucp.edu.pe/index.php/quimica/article/view/4753 https://doi.org/10.1007/s00425-020-03339-9
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Effectiveness and CropYield Prediction | O Eros ACCES N PSS Y

THE AMEIICAN SOCIETY FOR MICROSIOLOCY

Soil Microbial Composition and Structure Allow Assessment of Biological Product mSp

Nabeel Imam, © Ignacio Belda,Adrian | Duehl, James R Doroghazi, Daniel E Almonacid,Varghese P Thomas, BHYC]' CT()'p Science
Alberto Acedo R

doi: https://doi.org/10.1101/2021.02.09.430373
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Biocontrol to increase yield?

Bacillus amyloliquefaciens inoculant (strain QST713)

Yield response relative to untreated (%)
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Gheom result: different biodiversity composition — different yield
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Gheom result: effect on biodiversity— different yield
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CHECKING YOUR AG-INPUT
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Gheom result: effect on ecology — different yield

TOT1T2T3

White Pigeon = -
- &
P -
L SER
2.0 2'5 yi;& 3'5 4'0
Fungi
Grant Sutton  White Pigeon
3 L s e v
] < ®_ oo
] Eadhad I T

TOT1T2T3 TO T1 T3
Timepoint

Co-occurrence
transitivity

LOW

MODULARITY

LOW

AVERAGE CLUSTERING

HIGH




Gheom result: prediction
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CHECKING YOUR AG-INPUT

A ' Location
Actual | Random forest Model v1 i
<30tha >30tha Prediction
<30tha 15 | 1 high accuracy (84.6%)
Predicted |
> 30 t/ha 3 7
B | Variable Importance |
PC25 2.838 Bacillus sp
PC3 1.675
Fungal co-occurrence transitivity 1.657
PC5 1.196
Fungal co-occurrence modularity 0.920
Bacterial co-occurrence transitivity 0.881

Location 0.808







Bigger soil microbiome database worlwide = ' GHEOM

CHECKING YOUR AG-INFUT
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predict product/managment effectiviness — 2022 test — you are welcome

Soil Microbiome, a reliable biomarker Q%
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Initiative Actions
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17,000

Samples

Ag Input test

Carbon Sequestration

Characterization of Soil

Diseases and soil pollution

Management Practices

Soil Health

Yield
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