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Farmers need more sustainable ways to grow their crops to meet consumers’ increasing demands " :

about the way food is produced

Farmers face

By 2050, farmers

will need to grow Limted
50% more crops, in a sustainable stringent
way, to ensure enough safe and

affordable food for everyone.

c pressure towards

es in food, further limits

30 Classification: External

Reduced solution efficacy due to
resistance and pest shifts, demanding

new modes of action

Lower yield attributable
to climate change (drought, heat and
cold stress, soil health challenges)

in a bid to achieve this goal

Poor economics, with increasing cost of

farm input, such as fertilizers
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What do, we mean with'biologicals ¢

Biocontrols

Products based on naturally-occurring materials that are used for biotic stress management in control]ing fungal and

bacterial diseases, arthropod pests, nematodes and weeds.

L .y

Biostimulants Agriculture Biologicals are a
diverse groups of products derived
from natural microorganisms
(bacteria ,fungi and virus); plant

Any substance, that is applied to plants, seeds or the root environment with the intention to enhance natur sesses of

plants. Benefiting nutrient use efficiency, tolerance to abiotic stress or crop quality.

ey, extracts, beneficial insects(e.g.

- predatory mites) or organic matter/
Nutrient Use Efficiency” Biochemicals; semiochemicals
(e.g. pheromones).

Microbial based products that are used for fixing Nitrogen, Phosphorus lization, improving nu availability and

uptake, and promoting plant growth and soil heath.

*considered as Biostimulants in some markets

* NUE includes biofertilizers (estimates from D&T report on biofertilizers)

P Biostimulants includes water optimization s n e nta
4 | Classification: External

Despite size and growth rate, Syngenta does not consider micronutrients in scope due to highly commoditized market and limited opportunity for innovation and differentiation
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Global Trends — Biologicals Adoption

20%+ of global farmers are adopting / willing to adopt biologicals; Brazil is leading the
way, followed by European countries

Adoption rates of biological products are expected to
grow in the next two years across all farm sizes.

O Currently using [ Planning to use Bl Not using/not planning to use Bl Never heard

1. Biocontrols adoption 2. Biostimulants adoption 3. Biofertilizers adoption Adoption of bioproducts by farm size, % of respondents Currently using them

H Not using now but planning
using bioba:s products in your fertilizer protocol? (n = 1,354) to use in the next 2 years

Biostimulants Biofertilizers Biocontrol

Small farms

(< 2,000 acres)

Source: McKinsey US Farmer Insights 202223 (n =1,354)

McKinsey Farmers Insight 2022

g
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Biologicals expected to grow to $20b

®  4.5x faster growth than conventional CP
®  TFrom ca 10% of CP market in 2020 to > 20% in 2030

Fastest growth driven by nutrient use efficiency (NUE) and biostimulants

$8.4bn $12.6bn 20bn

$2bn

$3.8bn
$2.9bn

$3.9bn
$1.2bn

$60.8bn $72.9bn

2020 2025 203C

General Note: Biologicals market excluding copper and sulfur, fermentation products and seed treatment

Sources: Agbioinvestor and Syngenta estimates for biocontrol and biostimulant market. 2. NUE is based on internal estimates and D&’

| Classification: External L ) .
Biostimulants includes water optimization

n bioferitilizers, micronutrients based on Mordor Intelligence report

$4bn JE CAC 2. %

Biocontrc

Micronutrients CAGR:

CP market CAGR: 1.9%

NUE includes biofertilizers (estimates from D&T report on biofertilizers)

Growth drivers

Biocontrols

Food chain pressure
EU Green Deal

Resistance and pest shifts

Biostimulants, NUE

Climate change
Increased farmer awareness

Growing input costs

syng'enta

Despite size and growth rate, Syngenta does not consider micronutrients in scope due toklfighly commoditized market and limited dpportunity for innovation and differentiation Bi OI 0 g i C GI s




Biologicals Company Diversity

2023 AG BIOLOGICALS LANDSCAPE o

BIO-BASED SUBSTANCES LIVING ORGANISMS
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Bmy@ ?M;bﬂ‘eaﬁzfﬁ lfe Where sctence ves nature

In 2020 Syngenta CP aquired Valagro, accelerating our po ilﬁu In ‘ogicals. Combined with Syngenta
capabilities, we have become the market leading Biolo§i€als nd commercializaion platform

e Acquired in 2020 0000 3 c T e — Glgbal reach and_
« Growing biologicals business More than 1,000 _ unique commercial
under m\ employees & New research center in model through
Syngenta Group == lessain 2021 (€5.2m) Biosquad

7 Valagro

Where science serves nature
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Speedup Biologicals through Integration and Collaboration

Acquisitions and investments per buyer’s sector

Ag Retailers Crop Chemicals

Nutrien FMCo— (..
Y/ .
A - & 5,2:'5 EVA
/<2y agrichem
(o 90SNEM
syn@ta Stoller
Valagro
O -BASF
We create chemistry
BECKER::::i!
VLo
—=m Agrinos
Source: Aqua Capital

Fertilizers

AICL o ©rermiian ncwozymes?'%j

Cancim Bpeciat
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Bioceres P

CHINA GRAND
ENTERPRISES

hExX%E

145 million RMB
Liaoning Weike 100%

Tetramycin
479 Million RMB Fujian Kaili
8512%
Zhongshengmycin

;‘.33(] M RMB Shannxi makeboluo 100%
Kasggamlgcin

Aqua Capital, 2023
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xamples of New Technologies and Applications k2 T P PNTE
Pivot Bio (BASEIS ) - . .
( & Greenlight RNAI 1.
Active ingredient: Kosakonia sacchari 6-5687, 21x108 CFU/ml A bisasstiie okt * o a
Klebsiella variicola 137-2253, 21x108 CFU/ml ol pgt’;“;‘;"b;‘;ﬁ? S sm;“‘:@ ‘ P clemental T e R e
January &, 2024 | Agriculture, Latest News [ By Bio.News Staff e nzym es
4y PIVOT BIO g -
PROVE Y40 X ~- T La—

IDENTIFY NITROGEN PRODUCTION VALIDATION INTENT T0 PIVOT TRIALS

ACTIVE INGREDIENT: By Watght
Fig73. e Papace: Dondsn
Made of Action Studies for Root Colonization Nitrogen Utilization AR BRI st
TOTAL: 160, 00008
Cortaine 48 mg o per ke

Flg22 induces defense gene
expression to trigger both local
and systemic immune responses and
is thus widely used in plant
defense studies.

VESTAREN

THE POWER OF PEPTIDES

peptyde

Peptide —
S AMP (anti-Microbes-Peptides)

emPOWERed"

Technology

syngenta
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演示者
演示文稿备注
About Peptyde Bio�Peptyde Bio is an Agtech startup that discovers, designs, and characterizes novel anti-microbial peptides. These peptides can complement or replace chemical fungicides because they are effective, environmentally friendly, and have lower cost of development compared to traditional fungicides. Peptyde Bio was launched by the Danforth Technology Company, a subsidiary of the Donald Danforth Plant Science Center that facilitates early-stage development of startup companies based on technologies developed by Danforth Center scientists.


Synthetic Biology in Biologicals Research and Application

Application of engineering principles to biology

12

(1) Developing microbial cell factori

bioactive substances
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43.9%

21.9%

*EHEFEF: CB Insights

ics for the targeted dlscovety of natural

ricrobial solutions

£ multiple ‘omics technologies enables the

n and prioritization of biological candidates

Cell factories
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Gene to function
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演示者
演示文稿备注
自以 DNA 双螺旋结构的发现 和 “遗传中心法则” 的提出 为代表 的生物学第一次革命，到以测序技术  的发明和“人类基因组”计划的诞生为标志的生物学第二次革命。
合成生物学实现了生命科学由理解生命到创造生命的革新，而生命科学从读取自然生命信息发展到写出人工生命信息的时代



syngenta

Biologicals

The science behind biologicals-
Syngenta Global Biological Research and Dev

ment

g
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. . . EE LY TP
Biological Solutions Rt < s
Our Innovation playground e '. ..

Plant and Soil Health
Nutrient Use Efficiency (NUE)

Pest control

CUSTOMER « Disease Control (DCo)

NEED « Insect Control (ICo) Wa.lte.r Use Optimization (WUO)
«  Weed Control (WCa *  Abiotic Stress management (ASM)
*  Crop Quality (CQ) and Soil Health (SH)
BiocontrOIS Biostimulants Nutrient Use Efficiency
MARKET Products based on naturally occ naterials that +y substz 1 ce, that is applied to plants, seeds or Microbial based products that are used for

fixing Nitrogen, Phosphorus solubilization,
improving nutrient availability and uptake, and
promoting plant growth and soil heath.

SEGMENTS

are used for biotic stress manage i : root © n vironment with the intention to
fungal and bacteri- ' diseases, arth: e naturs| processes of plants. Benefiting nutrient use
nematodes and effi- ~ncy, tolerance to abiotic stress or crop quality.

3-Biomolecules
TECHNOLOGY - i . - acts & semiochemicals Peptides&proteins RNA solutions Natural products

CATEGORY

g
14| Classification: External syngenta

‘ ” Biologicals



~

Qr\/b“ What can they offer ?
q/

v W

What technologies? What are they?

ped potential vast biodiversity in global collections

Microorga.msms (living cells or extracts) such as bacteria and fungi t

can be produced by scalable technologies such as fermentatio M I'and regulatory pull for zero residues

MICROBIALS

otential for novel modes of action

en/technologies for cost effective production

Broad range of natural substances from different biological matrices

Selected/customized mixtures of components for sPecific targets

NON-MICROBIAL A mixture of components achieved
EXTRACTS seaweed, and others). C iti

V/ Sustainable solutions through raw materials from circular economy

\/ Streamlined reg‘u]a.tot_y approval Primary targeting biostimulants

Simplicity of a defined single active ingredient as for chemicals
identical to nature,

Unique modes of action - High selectivity combined with no/low residues
n from native host or

@ BIOMOLECULES

Optimization or de novo discovery enabled by synthetic biology

C < < X

Low carbon footprint

g
5 | Classification: External syngenta
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TAEGRO® is a biofungicide based on Bacillus amyloliquefaciens that can be
used as part of an integrated disease management program to ensure high value

crops, such as fruits and vegetables, are protected against diseases.

D)

25 Nelvium®

=

(t

A first for Indonesian rice farmers, NELVIUM™ is an innovative sprayable

pheromone-based technology that controls rice stemborer. It is a mating disruption

solution, and the result of our collaboration with Provivi.
NEMATODE
CONTROL

(}) Arvatico

A bionematicide and biofungicide product based on the exclusive Bacillus velezensis

strain. ARVATICO™ is specially developed for soybean and corn seed treatment.
Under a convenient low rate of application, it delivers strong compatibility with
WEED CONTROL

conventional chemistry and a broad spectrum of control.

g
16 | Classification: External syngenta
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PLANT HEALTH

17 | Classification: External

NUTRIENT USE
EFFICIENCY,

TOLERANCE
TO ABIOTIC
STRESS

WATER
EFFICIENCY

QUALITY
TRAITS

(11 1

] U . ®
15.\( Isabion
L]
ISABION® is a product of natural origin obtained trom collagen hydrolysis, a raw

material very rich in amino acids and peptides. Biostimulant for crop quality and

abiotic stress management (Fruits and Vegetables)

% Vixeran

VIXERAN® is a resilient biostimulant based on the bacteria Azotobacter salinestris that
frees up nitrogen-to-crop on demand, improving the yield in a more sustainable way. It

works across a wide range  of crops (most notably corn and cereals)

MEGAFEOL

MEGAFOL™ is 100% vegetal origin, including extracts from the brown alga
Ascop[z}/[/um nodosum. Biostimulant allowing the plants to tolerate and quickly

overcome the stress, Preserving yield.

| TALETE |

TALETE™ is a new biostimulant, originating from the exclusive

GeaPower® platform, to increase Crop ‘Water Productivity under adequate

or reduced water availability

syng{anta
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Biologicals Discovery: complementary engines e

BREADTH OF
TECHNOLOGIES...

...DIVERSITY OF CROP AND
GEOGRAPHIES

Weed control Fungal control ematode control
Microbials Non-microbial Extracts & 3 R\ \
‘ »
S \
ww&;é!!@:m ¥ P -
wrp  deon Biocont@@l Discovery ®hgine
H’NME"—({\OH :_c:::
Natural products RNA solutions . . . .
Biost iefit Efficiency
5 <; ! XX vy gine
Peptides & Proteins Pheromones 1 \ £ - ; .

lant health Crop Quality Seed Care

g
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Microbial-based biological discovery RS

Unique microbial strain Microbial omics
Genome sequencing, metabolite analysis

collections
and mode of action studies

Bioprospection, characterization

Extract and living cells bioassays

Microprofiling and whole plant screening

Automated cultivation

Advanced robotics for sample preparation and multi-

parallel fermentation

syngenta

Biologicals
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. . "‘-":a ¥
Discovery Working Flow AL ST

Taxonomy & Diversity of Strain Collections T Microbial extrqct and living cells bioassays

Igﬂng of bial extract

n whol isms can be
ously screeningon
i as well as on crops

» Screened collection of trains are which are
known to produce a wide variety of active
compounds including novel ones, as well as
Bacillus species,

O RN,
: /:rw—

effect
includes extract and live
eaf disc and whole plant
erize activity: performance,
mptomology

- In addition, new strains from other orders are
regularly added to screen the full diversity of
the microbial world.

wlw] Jul | | Iuls]s]sf]

Phylogenetic tree ,n;~
showing diversity of Il #

» Partnership on bioprospection is essential to
access microbial biodiversity relevant for
agriculture

ics & Bioinformatics i
g technology for strain characterisation & targeted discovery of b|olog|ccls .

Bioanalysis and
omics

Robotics for microbial culture & sample preparation

Automated
cultivation

+ Liquid handling robots in microbiological safety
cabinets enable the high-throughput cultivation o
diverse microbes

» Cost of sequencing whole bacteria and
fungi genomes dropped from $50k in
early 2000's to less than 100$ today

+ Metabolite analysis using High
Resolution -Liquid
Chromatograph/Mass Spectrometer
(Ms) essential to characterize activity
and early safety assessment

* Microbes are cultivated in a selection of media and
screened as living cells and solvent extracts to
mine their full metabolic diversity

" nta

Metabolite analysis using High Resolution

” " Biologicals
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Geapower: A unique R&D platform to deliver efficient 'tf““‘ e
extract-based solutions e AT

Geapower is a systematic approach to the research and development of new products, leveraging on a combination of

GEAPOWER

TODAY FOR TOMORROW

know-how to transform the most varied raw materials into effective products that meet the needs of the farmers.

PROPRIETARY
EXTRACTION
PROCESSES

OF ACTIVE
AND RAW

ADVANCED PROVEN ABILITY e

SCREENING TO PROVIDE
AND INVESTIGATION COMMERCIALLY
TECHNOLOGIES VIABLE SOLUTIONS g
21| Classification: External syngenta
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The Talete discovery story

Crop Water Productivity: a sustainable development goal

RATIONALE TARGETED DIS PROTOTYPING

Agriculture accounts for 70% of global freshwater consumption > Ascophyllum nodosum selected as the main sour

Increased water demand will lead to water scarcity

Physiological assessments

Stomatal conductance

Yield (kg)

SWE Ref. Phenomics assessments

Water (m 3) 3331 Via hig}rthroughput, multi*spectrum image
analysis
pest efficiency:
oming water deficit
® Yy
0a® N RYR YR

| % badid

g
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演示者
演示文稿备注
1 gallon of water to grow a single almond
Ascophyllum nodosum 褐藻，


Syngenta Biologicals research

Innovation pOWGI’Gd by nature v

A

Comp! ary

.que R# 1 votprint combining the best Collaborator Fast science

Unrivalled science platforms across all discovery engir biocontrols,

and technology evolution promises great

of Syngenta of choice across
relevant biological technologies biosti

and biofe:

and Va]agm the external innovation ecosystem future

g
23 | Classification: External Syngenta
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Biological ApplicationIinC
RootEco - Syngenta Integrated

g
24| Classification: External syngenta
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The Crop Solution with combination of Biologicals and Chemical
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Solution
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Syngenta China CP and Biologicals Products Portfolio
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Insecticides
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Regulate Rhizosphere Microbial Environment

L

Benefits of RootEco

,\/b‘
Optimi 5& Pgical and Chemical

ent‘ﬁe Rhizosphere

1.ER . G P

GREEEA, rEY REERNE S, P i ‘:H EJE*'E :O: s.lﬂ

LELELR L] LT viETE ABNHERANE, §A ERAREGRE,. ERARD =t = L] 4od RS TTEE N

Ly B 105 IH 2 E | ESTHEEVETERTRNS === HERT. AENMEDE
P

zzmy J

F i

EEE. RiE. THHE. BERE
SRENE. NWNEEe. AERS

29 | Classification: External

K= \ ] 4
| -, L TR

R

Dt -
= 2= i R L
I L . TP
ARG EE el

syngenta

Biologicals


演示者
演示文稿备注
针对不良耕作模式和习惯形成的微生物失调、有害微生物占主导地位的现状和情况，耕际空间通过生化结合、外源补充有益菌等方式，兼顾精准性、速效性和可持续性，调节和改善根系微生物环境，减少有害微生物，提升有益微生物活力。

化肥过量使用使得土壤有机质含量降低，酸碱度和盐度发生变化，导致土壤发生板结、酸碱度不平衡、盐渍化；耕际空间通过温和、可持续的调理，提升关键指标，恢复微生物种类和活力，重塑优良的土壤结构，改善土壤透水吸肥功能，从而提升水肥利用效率，逐步形成合理、科学的用肥习惯。
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Success Stories with RootEco
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‘Farmer’s practice
Dragon Fruit
Guangzhou
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Outlook: Biologicals Now, Next and New f_f;fl-fjf,f j_-.':"f-if-f?;'-.‘::‘:‘_i,_j'fﬁ:f

Now, Biologicals are the right technology for the right time, not mean replace Chemicaltxk‘fast adoption driven by existing technologies

b Intergrated with Chemical application ‘

xpand intolxow crbps
i als field application and provide intergrated program for farms
Biological Industry Alliance collaboratet ) rontiers to increase impact on sustainable agriculture
> Collaboration is key to bring the future er to our customers
nta
‘ ” Biologicals

® Biostimulants, NUE, Nitrogen fixation; P solublization

Next generation biologicals to overcome current limitations

®  Science is already there: engineered biology to red

Digital Agriculture technology and evaluatio
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Contact information:

Donglan Tian
donglan.tian@syngenta.eom
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