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Targets of seed treatment

Air borne diseases

salinity

Seedling diseases

Seed and soil borne
diseases

Nematodes
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Advantages of seed treatment technology

O “In-the-bag” -delivered protection
— Protection of seed investment
— Grower convenience

0 More efficient farming operation
— Labor saving from the start
— Reducing CO2 footprint

Targeted application
— Efficacy and safety at low use rates

— Limited environmental exposure
d  Yield improvement

- one seed one plant
- only option to control specific diseases and pests

Sprays In-furrow Seed-treatment
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Determinants of application quality

Seed Production and Processing

Raw Seed Quality Processed Seed Quality

Seed Treatment Process ‘

Seed Treatment Equipment I ‘ I I

[
\ | | )

Application and Treated Seed Quality Parameters
Coating . . Seed
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Seed production and processing

Raw Seed Quality

*  Disease and pest management
*  Weed control

. Fertilization

*  Weather conditions

*  Seed moisture at harvest

*  Setting of combine harvester

Processed Seed Quality
*  Drying

*  Cleaning/de-dusting

*  Sorting (purity)

*  Sizing

*  Pelleting
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Effects of seed cleaning on application quality (1)

Dust-off and loading

non de-dusted de-dusted
& &
untreated untreated

ed dust-off

*) effect is a combination of low-dust seed and sticker (polymer) quality
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Effects of seed cleaning on application quality (2)

Dust-off and loading

g dust/100 000 seed
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Technology A Technology A Technology B Technology B

Technology A and B: different seed cleaning/dedusting equipment
Dust measurement: HEUBACH Test
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Effects of seed sizing on application quality (1)

Individual seed factor

diameter surface area

b product distribution depending on surface area
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Effects of seed sizing on application quality (2)

Seed lot factor

A2-2 A2-3 A2-4 A2-5

Y

weight [gr] surface [mm?] volume [mm3]
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Effects of seed sizing on application quality (3)

Seed lot factor

12
Machine calibrated to

seed at 0.25g per seed

100

(00}
o

(o))
(@)

a.i. loading (%)

20]

250 200 240 260 280

Actual seed size calibration (mg per seed)
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Seed treatment process

Application
» Slurry preparation
« Calibaration Seed
* Monitoring ﬂow_
metering
Primary Secondary Treated
application application
initial contact re-distribution Seeds
. . Chemical SlnEmies]
Engineering flow
» Equipment configuration product metering

» Equipment placement
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Influence of recipe on application quality (1)

Recipe Components

Recipe Components Influence on application quality

Formulation of active ingredients Higher rates & increased # of Als increasing load — biologicals &
nutrients adding complexity

Seed coating additives (polymer Can be large part of recipe weight, holds Al to seed, higher Al load

formulations) makes polymer choice critical

Colorants Differentiates companies and seed, improves appearance

Flowability agent Right choice critical in high loading situations to avoid seed
stickiness and increase throughput

Plantability agent Right choice critical to avoid skips and twins on seeding plats to
ensure planting accuracy

Water Correct slurry volume critical for coating homogenicity

Finishing powder Used to speed up drying of seeds and helps to avoid bridging

» Recipes must be tailored to highly variable treater and seed types,
environmental conditions and customer/operator preferences

17 Classification: public (a) SEEdca FEN syng'enta@



Effects of seed type on application quality

Corn Wheat Oilseed rape
40 - 60 m? /100 kg 80 m?/ 100 kg 300 -350 m?/ 100 kg
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Influence of slurry volumes on application quality

Range of slurry volume
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2 2500
o
o

< 2000
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£ 1500
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35 1000
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500
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Influence of equipment on application quality

22%-

Continous Flow Principle

90% - 110% = 44% of seeds

20%

80% - 120% = 82% of seeds

8% of seeds below 80% of target

18%

16%

14%

12%

10%
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0%
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% of Target Rate

20

Fine mist application

. Treat most of the seeds at initial contact
. Easier re-distribution
. Lower volumes may be applied

More gentle secondary treatment possible
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Batch Principle

90% - 110% = 65% of seeds

80% - 120% = 88% of seeds
8% of seeds below 80% of target

25 35 45 55 65 75 85 95 105115125135145155165175185195

% of Target Rate

Trend in technology

Precise treatment possible
Complex treatments possible
Initial set-up time consuming
Programmable
Investment high
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Training to ensure application quality

Different modules adapted to customer needs

Modules

* Equipment technologies & features

« Setting of application parameters

« Calibration procedures

« Seed characteristics for application

* Recipe design and slurry preparation

¢ Quality assessment and

measurement
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Impact of training to ensure application quality

Results of a multi-year quality improvement program

a0 . -

7o

optimal
85-115%

=&+ non optimal

<85 % or>115%

% of sampels within/without spec

» H o @\«5\«‘\@@\@@‘\@@@@@
fﬁ*ﬁéﬂg’ﬂ,%\'ﬂ’ﬁ@ i‘*ﬁq\b‘“x&%

L% O S

Year (# of samples assessed )

Treated Seed Quality :f (processed seed x recipe x equipment x training)
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Application and treated seed quality

Parameters and assessment

Seed loading

\ Application

___ Flowability 7
Plantability ~ Coating stability ~ Bridging

_(Rub off)
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Impact of application quality on seed performance

Performance
Criteria

Quality Criteria

Biological
Activity

Disease/Pest
Resistance

Seed Safety

Label
compliance

Seed factory
efficiency

Farmer
Economics

Dust-off

- Very important
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Seed
Loading

Coating
Unifor-
mity

Coating
Stability

Bridging

Planta-
bility
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THE o
SEEDCARE - a global network of experts and facilities

INSTITUTE
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Global expertise — Local Delivery

Technical Service Pillars

Recipe
development

Application, QA
& Engineering

Seed Treatment

Stewardship, Seed Biology Product

Ao and Marketing

Training & oot o
Education y pp

Global Expertise
THE

SEEDCARE
INSTITUTE

Coordination of

» Recipe Development

» Application Standards

» Quality Standards

» Engineering Consultancy

» Stweardship Programs

e Training Modules

» Seed Safety Protocols

* Product Marketing Support
Projects

Local Adaptation
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Execution of

* Recipe customization
Application upscaling
Troubleshooting
Quiality programs
Stewardship programs
Seed Safety tests
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Summary

Seed treatment is a highly targeted and convenient crop protection technology

» Seed treament delivers attractive benefits to seed companies and farmers

« Application and treated seed quality are critical to deliver these benefits

» Seed production and processing are key steps impacting application quality

» Seed treatment processes (application and recipe design) are highly sohpisticated
» Seed treatment training is a critical step to achieve the best application quality

« Syngenta offers with THE SEEDCARE INSTITUTE a global network of experts and

facilities to support seed companies in achieving best seed treatment application results
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