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2 Classification: External 

Content 

o Agricultural Biologicals introduction 
 

o Overview of current biologicals industry and technology  
 

o Syngenta Biological R&D 
 

o Biologicals Application In China 
      RootEco - Syngenta Integrated Solution of Rhizophere Ecosystem 
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Farmers need more sustainable ways to grow their crops to meet consumers’ increasing demands 

about the way food is produced  

3 Classification: External 

• Limited crop protection tools due to stringent regulatory environment and government policy drive for sustainable 

agriculture (EU Green Deal, India Zero Budget Natural Farming policy, US organic farming incentives, etc.) 

• Food chain and public pressure towards low or no residues in food further limit farmer options 

• Reduced solution efficacy due to resistance/pest shifts demanding new modes of action 

• Lower yield attributable to climate change (drought, heat/cold stress, soil health challenges, etc.) 
• Poor economics with increasing cost of farm input such as fertilizers 

By 2050, farmers  

will need to grow  

50% more crops, in a sustainable 

way, to ensure enough safe and 

affordable food for everyone. 

Farmers face numbers of challenges in a bid to achieve this goal  

1 

Limited crop protection tools due to a 

stringent regulatory environment and a 

policy drive for sustainable agriculture 

Lower yield attributable  

to climate change (drought, heat and 

cold stress, soil health challenges) 

Reduced solution efficacy due to 

resistance and pest shifts, demanding 

new modes of action 

Poor economics, with increasing cost of 

farm input, such as fertilizers 

3 

4 

5 

Food chain and public pressure towards 

low or no residues in food, further limits 

farmer options 
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What do we mean with biologicals ? 

 

4 Classification: External 

Biostimulants 

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

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

Nutrient Use Efficiency* 

Microbial based products that are used for fixing Nitrogen, Phosphorus solubilization, improving nutrient availability and 

uptake, and promoting plant growth and soil heath. 

Biocontrols  

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

bacterial diseases, arthropod pests, nematodes and weeds. 

*considered as Biostimulants in some markets 

Agriculture Biologicals are a 
diverse groups of products derived 
from natural microorganisms 
(bacteria ,fungi and virus); plant 
extracts, beneficial insects(e.g. 
predatory mites) or organic matter/ 
Biochemicals; semiochemicals 
(e.g. pheromones).  

 

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

Biostimulants includes water optimization​ 

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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5 Classification: External 

Global Trends – Biologicals Adoption 

McKinsey Farmers Insight 2022 
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Growth drivers 

 

6 Classification: External 

Biologicals expected to grow to $20b  
• 4.5x faster growth than conventional CP 

• From ca 10% of CP market in 2020 to > 20% in 2030 

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

2020 2025 2030

$73.5bn 

$6.4bn 

$5.6bn 

$4bn 

$4bn 

$72.9bn 

$2.9bn 

$3.9bn 

$3.8bn 

$2bn 

$2.2bn 

$60.8bn 

$2.8bn 

$2.2bn 

$1.2bn 

20bn $12.6bn $8.4bn 

NUE CAGR: 12. % 

Biostimulants CAGR: 11% 

Biocontrols CAGR: 6% 

Micronutrients CAGR: 7.2% 

CP market CAGR: 1.9% 

Biocontrols  

• Food chain pressure 

• EU Green Deal 

• Resistance and pest shifts 

Biostimulants, NUE 

• Climate change 

• Increased farmer awareness 

• Growing input costs 

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

Biostimulants includes water optimization​ 

Despite size and growth rate, Syngenta does not consider micronutrients in scope due to highly commoditized market and limited opportunity for innovation and differentiation​ 

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&T report on bioferitilizers, micronutrients based on Mordor Intelligence report​ 
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7 Classification: External 

Biologicals Company Diversity   

2023, https://www.mixingbowlhub.com/ 

38% 

62% 

Syngenta, Corteva, 
Bayer, BASF, FMC 
and UPL 

Other company 
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8 Classification: External 

• Acquired in 2020  
• Growing biologicals business 

under 
Syngenta Group 

More than 1,000 
employees 

• Science based innovation 

• New research center in 
Atessa in 2021 (€5.2m) 

Global reach and 
unique commercial 
model through 
Biosquad 

In 2020 Syngenta CP aquired Valagro, accelerating our position in Biologicals. Combined with Syngenta 
capabilities, we have become the market leading Biologicals R&D and commercializaion platform 
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9 Classification: External 

Crop Chemicals Fertilizers Biologicals Financial Investors / Corp Venture 
Acquisitions and investments per buyer`s sector Buyer / Investor Target 

XPAC 

Ag Retailers 

Source: Aqua Capital 

Speedup Biologicals through Integration and Collaboration  

Aqua Capital, 2023 
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Classification: External 

Current Biologicals Technologies 

          2019~2023 Biologicals in China 

Web souring 2023 

Baculovirus  Bacillus Gram - Fungi  

Metabolites Plant extracts Plant growth 
regulators 

Insect Pheromones 
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11 Classification: External 

Examples of New Technologies and Applications 

Pivot Bio (联合固氮）  
Active ingredient: Kosakonia sacchari 6-5687, ≥1x108 CFU/ml  
                            Klebsiella variicola 137-2253, ≥1x108 CFU/ml 

Web souring 2023 

Seed Treatment 

RNAi 

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

AMP (anti-Microbes-Peptides) 
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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 

Classification: External 

Application of engineering principles to biology 

 

(2) Optimization of biologicals using  bioengineering (1) Developing microbial cell factories for the production of 

bioactive substances 

New-to-nature and “designed” 
biologicals for improved 

biological activity and selectivity 

(3) Using genomics for the targeted discovery of natural 

substances and microbial solutions 

The use of multiple ‘omics technologies enables the 
identification and prioritization of biological candidates  

Cell factories Bioengineering Gene to function 

12 
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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




13 Classification: External 

 
The science behind biologicals-  
     Syngenta Global Biological Research and Development 
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14 Classification: External 

Biological Solutions 

Our Innovation playground 

C U S T O M E R   
N E E D  

T E C H N O L O G Y  
C A T E G O R Y  

M A R K E T  
S E G M E N T S  

• Disease Control (DCo) 
• Insect Control (ICo) 
• Weed Control (WCo) 

• Nutrient Use Efficiency (NUE) 
• Water Use Optimization (WUO) 
• Abiotic Stress management (ASM) 
• Crop Quality (CQ) and Soil Health (SH) 

Pest control Plant and Soil Health 

Natural products Plant extracts & semiochemicals Bacteria, fungi, viruses Peptides&proteins RNA solutions 

1-Microbials   3-Biomolecules 
 
2-Non-Microbial extracts  

Nutrient Use Efficiency 

Microbial based products that are used for 
fixing Nitrogen, Phosphorus solubilization, 
improving nutrient availability and uptake, and 
promoting plant growth and soil heath. 
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15 Classification: External 

What technologies?  What are they?  What can they offer ? 

M I C R O B I A L S   

N O N - M I C R O B I A L  
E X T R A C T S   

B I O M O L E C U L E S  

Microorganisms (living cells or extracts) such as bacteria and fungi that 

can be produced by scalable technologies such as fermentation 

A mixture of components achieved from a biological source (plant, 

seaweed, and others). Composition depends on extraction process.  

Isolated biopolymer or secondary metabolite identical to nature, 

modified or de novo produced by fermentation from native host or 

through recombinant techniques 

Wealth of untapped potential vast biodiversity in global collections 

Meeting societal and regulatory pull for zero residues 

Potential for novel modes of action 

Proven technologies for cost effective production 

Broad range of natural substances from different biological matrices 

Selected/customized mixtures of components for specific targets 

Sustainable solutions through raw materials from circular economy 

Streamlined regulatory approval primary targeting biostimulants 

Simplicity of a defined single active ingredient as for chemicals 

Unique modes of action - High selectivity combined with no/low residues 

Optimization or de novo discovery enabled by synthetic biology 

Low carbon footprint  
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Biocontrols 

16 Classification: External 

F O L I A R  

S E E D  C A R E  

DI SEASE CO NTRO L  

I NSECT 
CO NTRO L 

NEM ATO DE 
CO NTRO L 

W EED CO NTRO L  

1 

3 

4 

2 
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.  

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. 

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 

conventional chemistry and a broad spectrum of control. 
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Plant & Soil Health: 

17 Classification: External 

P L A N T  H E A L T H  

S O I L  H E A L T H  

NUTRI ENT USE 
EFF I C I ENCY 

TO L ERANCE 
TO  ABI O TI C  
STRESS 

Q UAL I TY   
TRAI TS  

W ATER 
EF F i C I ENCY 

1 

3 

4 

2 

MEGAFOLTM is 100% vegetal origin, including extracts from the brown alga 

Ascophyllum nodosum. Biostimulant allowing the plants to tolerate and quickly 

overcome the stress, preserving yield.  

TALETETM is a new biostimulant, originating from the exclusive 

GeaPower® platform, to increase Crop Water Productivity under adequate 

or reduced water availability 

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) 

ISABION® is a product of natural origin obtained from collagen hydrolysis, a raw 

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

abiotic stress management (Fruits and Vegetables) 
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18 Classification: External 

Biologicals Discovery: complementary engines 

B R E A D T H  O F  

T E C H N O L O G I E S . . .  

Microbials 

Natural products RNA solutions 

Peptides & Proteins 

Non-microbial  Extracts 

Fungal control Insect control 

Plant health Soil health 

Weed control Nematode control 

Crop Quality Seed Care 

Biocontrol Discovery engine 

Biostimulant and Nutrient Efficiency 
 Discovery engine 

. . . D I V E R S I T Y  O F  C R O P  A N D  

G E O G R A P H I E S  

Pheromones 
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19 Classification: External 

Microbial-based biological discovery 

Unique microbial strain 

collections 

Bioprospection, characterization 

Automated cultivation 

Advanced robotics for sample preparation and multi-

parallel fermentation 

Microbial omics 

Genome sequencing, metabolite analysis 

and mode of action studies  

Extract and living cells bioassays 

Microprofiling and whole plant screening 
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Classification: External 
20 

Discovery Working Flow 
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21 Classification: External 21 

Geapower: A unique R&D platform to deliver efficient  
extract-based solutions 

DEEP KNOWLEDGE  
OF ACTIVE INGREDIENTS  
AND RAW MATERIALS 

ADVANCED  
SCREENING 
AND INVESTIGATION 
TECHNOLOGIES 

1 

3 

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

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

PROPRIETARY  
EXTRACTION 
PROCESSES 

PROVEN ABILITY  
TO PROVIDE  

COMMERCIALLY  
VIABLE SOLUTIONS 

2 

4 

WHAT MAKES BIOSTIMULANT SOLUTIONS SO COMPLEX? 

For biostimulants, the “active ingredient” is not a single molecule, but a combination of substances, that can be equally extracted from biological sources and nature-identical. The composition of these 

extracts depends both on the raw material from which it is extracted and on the extraction processes and this, in turn, influences the biological activity of the product. 
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22 Classification: External 

The Talete discovery story 
Crop Water Productivity: a sustainable development goal 

 

Agriculture accounts for 70% of global freshwater consumption 

Increased water demand will lead to water scarcity 

R A T I O N A L E  T A R G E T E D  D I S C O V E R Y  P R O T O T Y P I N G  

Yield (kg) 

Water (m3) 

› Ascophyllum nodosum selected as the main source 

› In vivo bioassays conducted by inducing water depletion with different extracts obtained by 

varying extraction processes 

Oriented extraction processes 

SEA X extract showed the best efficiency: 
It acclimates plants to the incoming water deficit 

Physiological assessments 

Stomatal conductance 

Phenomics assessments 

Via high-throughput, multi-spectrum image 

analysis 
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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 powered by nature 

23 Classification: External 

Unrivalled science platforms across all  

relevant biological technologies 

Complementary  

discovery engines for biocontrols, 

biostimulants  

and biofertilizers 

Unique R&D footprint combining the best  

of Syngenta  

and Valagro 

Collaborator  

of choice across  

the external innovation ecosystem 

Fast science  

and technology evolution promises great 

future 
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24 Classification: External 
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25 Classification: External 
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26 Classification: External 

The Theory of RootECO 

PGPR 
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27 Classification: External 

The Crop Solution with combination of Biologicals and Chemical 
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28 Classification: External 

 Syngenta China CP and Biologicals Products Portfolio  

CP products 
Fungicides
  

Insecticides 

Herbicides Seed coating 

Biologicals 

Biocontrol Biostimulants 

Microbes Crop Nutrients 
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29 Classification: External 

Benefits of RootEco 

Regulate Rhizosphere Microbial Environment Optimize the Physical and Chemical 
Environment of the Rhizosphere  
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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。




30 Classification: External 

Success Stories with RootEco  

RootEco 

Farmer’s practice 
Dragon Fruit 
Guangzhou 
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31 Classification: External 

Outlook: Biologicals Now, Next and New 

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

– 

• Intergrated with Chemical application 

• Biostimulants, NUE, Nitrogen fixation; P solublization  

Next generation biologicals to overcome current limitations and expand into row crops 

• Science is already there: engineered biology to reduce cost and improve function 

• Digital Agriculture technology and evaluation system will increase more biologicals field application and provide intergrated program for farms    

Biological Industry Alliance collaborated to explore New frontiers to increase impact on sustainable agriculture 

 Collaboration is key to bring the future closer to our customers 
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Thanks 

Contact information: 
 
            Donglan Tian 
     donglan.tian@syngenta.com 
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