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“Introducing

Corteva

e A brand new agriculture
company for a brand new

Agriscience™ world
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Rooted in Excellence

e Corteva Agriscience™ draws upon the combined strengths of three
agricultural leaders.
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CORTEVA

agriscience

Our Purpose

To enrich the lives of
those who produce and
those who consume,
ensuring progress for
generations to come.
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The
Challenges
We Take On

Increasing Feeding a 5
Pressures Growing Impact of
on Farmers Population Security Climate Chang




Crop Protection & Nitrogen
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Trends in active substance registrations

Agrochemical active substance in
development : Global
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Important Elements of EU Regulation (EC) No 1107/2009

HAZARD

Source: Croplife International



Important Elements of EU Regulation (EC) No 1107/2009

Number of pages in Guidance Document 1992

vs 2019 Endocrine Disruptors

Honey Bee Risk Assessment

O 1 5 O O Co- formulants

Public access to data
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Other Influences on Crop Protection Regulation

Water
Framework

Directive

SMEs
Directive
2009/127/CE

General Food
Law EIF 2021

Pesticide Regulation
eguiaon (EC) 1107/2009

MRL
Regulation Sustainable
(@) Use Directive
396/2005

MS specific
Regulations




Trend In active substance registrations

Number of products investigated leading to a successful product launch

1995 2000 2005-8 2010-14
Research
Synthesis 52,500 139,429 140,000 159,574
Development 4 2 1.3 1.5
Registration 1 1 1 1
Crop Protection Discovery and Development Lead Time
1995 2000 2005-8 2010-14

Number of years

between first

synthesis and the 8.3 9.1 9.8 11.3
first sale of product
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Active Approval Timelines Global Trend

Months
70

60

50

N
&

R N4 %?“ 6\(0
> N &

& B(b

40
30
20
10 I I
0
N d\\o"’ & Q>

® Argentina m China mCanada mAustralia mUSA
m India m Japan EU m Brazil

/ ™
é gr?c';%:! E VA



Discovery, development and registration
COsts

Discovery and development costs of a new crop protection product

300 $286M m Registration
Environmental Chemistry
$256M 33 :
250 Toxicology
35 — m Field Trials
24 ® Chemistry
200 - $184M 20 29 Tox/Env Chemistry
c | Development u BIO|Ogy
146
%0 | $152M m Chemistry
£
Development _
100 A 67 n
50 A — i()e?search
Research
72
- .

1995 2000 2005-8 2010-2014
Source: Philips MacDougal 2016
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Trends in active substance approvals : Efficacy and
toxicology improvements

Average a.i. application rate over time Number of a.i.falling into different WHO
3000 classification
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Trends In active substance registrations

No. chemical groups

1960 2016
15 40
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Mobilizers

Biofertilizers

CORTEVA

agriscience

MONTHLY

o B The Global Biocontrol &
Biostimulants E-Newsletter

BIOLOGICAL MARKET OVERVIEW

--INTRODUCTION—PRODUCT TYPES

- DunhamTrimmer

International Bio Intelligence

Biofertilizers

P205

Solubiliz
ing

Microbials used
to enhance plant
nutrient uptake
from soil
Nitrogen fixing
bacteria make up
largest group
Others include
mobilizers of
specific nutrients
(zinc, sulfur) and
mycorrhizal fungi
Biofertilizers
regulated under
country/state
fertilizer
regulations

Source: DunhamTrimmer LLC

BioStimulants

Abiotic Stress Mgmt

Biostimulants

* Seaweed Extracts make up the largest
segment in this group

* Microbials, primarily bacteria, often used
as seed or soil treatment to aid in
nutrient assimilation

= Organic acids are humic and fulvic acids
used as soil amendments, formed by the
microbial degradation of plant matter.

* Definition and regulation of biostimulants
is still under development in most parts
of the world

Biological Control Products

BioPesticides

BioPesticides

Microbials

Fungi  Protozoa | Virus

Biopesticides are derived from natural materials, such as plants, bacteria and certain
minerals. Biopesticides target specific pests and are inherently less toxic than

synthetic pesticides.

Biochemicals

Plant Extracts; Minerals & Others;
PGRs; Semiochemicals; Organic
Acids

Plant Extracts make up the largest
segment in this group
Semiochemicals (pheromones) has
the largest actual number of
products

Largest challenge for Plant Extracts
is manufacturing and consistent
quality in the active ingredient(s)

Microbials

Bacteria; Fungi; Virus; Protozoan;
Yeasts

Bacteria, followed by Fungi make
up the largest groups
commercially (>90%)

Microbials are the largest market
of biopesticides at US$1.3 Bn.
Biggest challenges for microbials
are formulation related: 1) Shelf-
life; 2) Stability; 3) Performance
enhancement

Macroorganisms

Insects; Mites;
Nematodes

Insects followed by mites
makeup the largest
groups

Unique in that the live
organism in the form of
eggs, larvae, pupae or
adult is used.

Most important challenge
for Macros is logistics—
shipping live organisms
that have to have special
care to survive

* Normally not classified as
a Biopesticide—only as
Biological Control
Products




Biologicals

Naturally occurring substances, products
derived from fermentation, microbes and
pheromones, predatory insects, mites, fungi and
nematodes




Biologicals

1556-2000 2001-2005 2006-2010 2011-2017

m Others ®m Biopesticides
ECPA 2019




European

Commission
—

Availability of Low Risk Substances
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W Basic

¥ Others ( semiochemicals, salts,
fatty acids..)

m Plant-extracts
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Formulation Technology

1-Q4 Technology:
Impact on Application

=4 Retention
Excellent dilution and spray droplet retention

| Coverage
\( Near 100% spread on the leaf surface

Penetration
Liquid film results in rapid penetration

. Uptake
i Higher levels of active into the plant tissue
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Formulation Technology
In-Can Drift Technology :
Colex-D® technology :
” - Reduces driftable fines — those prone to move

away from the target during application —
without decreases in droplet size.

Helps Enlist™ herbicides land and stay on
target.

+ the use of qualified nozzles helps reduce the
drift potential even more.

TANK MIX OF GLYPHOSATE + ENLIST DUO® HERBICIDE WITH
TRADITIONAL 2 4-D COLEX -D® TECHNOLOGY
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Closed Transfer Systems

Reduce Operator Exposure,
Reduce environmental risks from splashing or spilling

Convenient with faster emptying and rinsing.




Some figures...

Yield losses with and without Crop
Protection Products

Rice Wheat Maize  Soybeans Cotton Investment into Crop Protection
100
Development Global
9
Annual % of Sales
8
; 3B% 8-10%
6
5
4
3
2
1

mYield if not CP  mYield with CP  ®mRemaining Yield loss

o

o

o

o

o

o

o

o

o

o

E C Oerke 2006 J Ag Sc
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Crop Protection Innovation - Europe

v

Oxathiapiprolin: Game-changer technology that provides
consistent disease control and new mode of action

Zorvec active /

~v

Halauxifen-methyl: Innovative herbicide for the control of
broadleaf weeds in cereals and other crops

Arylex'active /

N~

Florpyrauxifen-benzyl. Broad-spectrum rice and corn
herbicide essential for resistance management

Rinskor active /

° ®
Lumlposa > Cyantraniliprole: Next-generation seed applied technology

~

Isoclast active / Sulfoxaflor: Controls economically important sap-feeding insects

_ > Award-winning insecticide of natural origin with broad pest

~

Inatreq'active /

Fenpicoxamid: Fungicide with unique mode of action for
Septoria on wheat
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Sustainability




Sustainable Food System Report : Consensus Exists

- European regulators,
stakeholders and
consumers want to:

p

Reduce natural Reduce
¢ Reduce GHG
resource environmental o
) : emissions
consumption footprint

- ~—Sn el

This leaves the dooropen for
collaboration and dialogue
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On the Farm: Crop Protection Innovation

Improved
regulatory
profile
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BELKAR with growth regulators and fungicides

« Consult your supplier before
0.0. metconazole, tebuconazole, or with boron.

known 10 have growth reguls

MODE OF ACTION and RESH
BELKAR contalns two agtive

DIRECTIONS FOR USE
‘MPORTANT: This information Is approved as part of the Product Label. ANl Instructions
‘hin this section must be read cargfully in order 10 oblain safe and successtul use of this

it Group O HRAC resistance developing to these Group O
“TANT INFORMATION, herbigides is co following precautions are recommended 1o
"E ONLY AS A PROFESSIONAL HERBICIDE minimize resk
Maximum Individual  Maximum Total Dose  Latest Time ;)' use 13 : ';““L‘;a‘“:f"' 39 SO e apectie
Dose (Lha) por crop (L/Mha) of Application iy raies ming of application
d 05 05 Before beginning a) mathods and crop rotation where possible
of side shoot !
development (BBCH 21) s0il types

BEFORE USE, USING THIS PRODUCT IN A MANNER THAT IS
‘TH THE LABEL MAY BE AN OFFENCE. FOLLOW THE CODE OF
NG PLANT PROTECTION PRODUCTS.
0N
rost-emergance herbicide for use in winter ol

I Sustainability

O be applied at 0.25 L/ha once the crop has reached the 2-leaf stage (BBCH 12)
5 L/Ma from the 6-leaf stage (BBCH 16). The latest time of application is before
jinning of side shoot development (BECH 21).

[TE OF USE and WEED SUSCEPTIBILITY
ity against a wide ranpe of annual broadien ng .
V. " ':d i:;ﬂ'l x‘,’. p:h.m “:: P BELKAR 0.25 L/ha will control the following vmt:.'.
p to 2 cm high/across S
 Read and Follow the Label! ‘ omimon oy Up foJcm fighacross s
deadnettle Up 10 2 cm high/across S
f stress. Stress can be "WW gﬂ 2 g m%’m g
I rd's purse pto 2 o 1008
,:::,.:““gﬁ ::'xlno. fowered cranesbill Up to 2 cm high/across S
nal crop ylekd and quality. [ et L 2L L o L.

ONS ‘mmuunaumud |
Reg. (EC) No 127272008 [CLP): )
BELKAR® 4
sperator oxposurs must 99 used when NN
In addition to the Solowing persoeal Wamning
TECTIVE CLOTHING [COVERALLS), Ray cause 1
VE GLOVES AND FACE PROTECTION
handling the concomrate
TR GLONGS Sty HERBICIDE
SPRAY.
AT EAT, DRINK OR SMOKE PCS Ko. 06185
IATE from ki and e immediatedy, An emulisifiable concentrate (EC) fo
AD EXPOSED SKIN before eating and drisking, 10 0 /L of halauxifen-metiy! + 4819/ 0
A post-emergence hesbicide for BS&0n
al profection: rape fo¢ the control of ¢ pacieg
AL OrgRniams respact an unspriryed buffar rone of T
Sutin Bodia PROTECT FROM
(TANSNATE WATER with the product of s contaiser. Do sot

ASon equipment near sirtace mater, Mol contamination va
A lurmyants asd roads
Gare must be taken to avaid spray drilt onto nen-crop
ntside of the targat area

.age and disposal:

N DRIGINAL CONTAINER, thty ciosed o 3 safe place.
ANSE CONTAINER THORDUGHLY by using i integrated pressue
rosing device or manually rinsing throe times. Add washiogs tg
sprayer ot Sme of filing and demposa of sately
00 ROT RE-USE CONTAINER for any purpose

A 1462 451272

our Emergency Telephane Numbsr- +44 1553 761251
wires Call +44 800 5898899

aleprts Infarmation Centre, inesfand; 01-8092166
ik of The Dow Chemicai Compary (*Dow™) or an
i Company of Dow
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