Registration process for new chemicals &
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Long path from molecule to product...

YEAR 0 1 2 3 4 5 6 7 8 9 10
NUMBER OF
COMPOUNDS 100000 5,000 30 1-3 1 1 1 1 1 1 1

PRODUCTION o
FORMULATION FOHMUILATlON & F'ACKAGIN¢ | Million

i i R SYNTHESIS OPTIMISATION PILOT PRODUCTIO $80

CHEMISTRY

DISCOVERY/ LAB & GREENHQUSE
PROFILING SCIENT|IFIC SUPPORT

FIELD VALIDATION TOTAL COSTS

) DEVELOPMENT
""' & A TN GLOBAL FIELD TRIALS OPTIMISATION $24 o
BIC '

' | ' Million
CARCINOGENIC, TERATOGENIC, REPRODUCTION

4 ALGAE, DAPHNIA, EISH,|BIRD, MI$:_)—OR ISMS, CosT
ENVIRONMENT

EES, BENEFICIALS, NON-TAR OR ISMS
TOXICOLOGY $7 0
] Million

*
t RESIDUES PLANTS, ANIMALS, SOIL, WATER, AIR

ENVIRONMENT

METABOLISM

syngepta.




#)Actara’ croup 4

AMIA Permit
(6g/tree)

AMIA
surrendered
permit

Syngenta
R&D

Syngenta RSV

withdrew
application Challenge

Mango seed weevil
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Global R&D Results

Thysanoptera
19

Coccidae Flatidae

Chrysomelidae Noctuidae

Cerambycidae ortricidae

10 = 100% control

Hypothetical

YEAR o 1 2 3 4 5 6 7 8 9 10

NUMBER OF
COMPOUNDS 100,000 5,000 30 1-3 1 1 1 1 1 1 1

$80

|
—_— Million

CHEMISTRY

LAB & GREENHQUSE

SCIENTIFIC SUPPORT
FIELD VALIDATION TOTAL COSTS

GLOBAL FIELD TRIALS OPTIM|SATION ) $240

sitigg . o ‘ Million
Lot $70

Million

TOXICOLOGY '~

ENVIRONMENT

RESIDUES PLANTS, ANIMALS, SOIL, WATER, AIR |
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Global R&D Results

Broad spectrum

Thrips
10

p Fruit-spotting

Mealybug : bugs

Mango Sacle Plant Hoppers
Red shoulder Mango Tip
leaf beetle Borer
Longicorn Mango flower
Beetle caterpillar

10 = 100% control

Hypothetical

YEAR o 1 2 3 4 5 6 7 8 9 10

NUMBER OF
COMPOUNDS 100,000 5,000 30 1-3 1 1 1 1 1 1 1

SCIENTIFIC SUPPORT
FIELD VALIDATION TOTAL COSTS

GLOBAL FIELD TRIALS OPTIM|SATION $24 o
4 |

Million

1A, FISH, BIRD, MIGRO-ORGANISMS, COST

TOXICOLOGY ‘ FICIALS, NON-T: ORGANISMS $7 o

Million

ENVIRONMENT

PLANTS, ANIMALS, SOIL, WATER, AIR |

syngenta.
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Global R&D Results

Broad spectrum

Thrips
10

p Fruit-spotting

Mealybug : bugs

Mango Sacle Plant Hoppers
Red shoulder Mango Tip
leaf beetle Borer
Longicorn Mango flower
Beetle caterpillar

10 = 100% control

Hypothetical

Selective

Thrips
10
Fruit-spotting
Mealybug 8 bugs
6
4
Mango Sacle 2 Plant Hoppers
Red shoulder .
leaf beetle Mango Tip Borer
Longicorn Mango flower
Beetle caterpillar

syngenta.
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How insecticides work

Contact

Translaminar

There are different
types of insecticides

Systemic

syngenta.



How insecticides work

Contact

* Direct contact

» Spray

* Indirect contact

» Residues
» Better on mobile pests

12 syngenta.
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How insecticides work

Translaminar

RS BT
1\ s 1\

Good on hidden pests

syngenta.



How insecticides work

Vascular
bundle

Protect new growth

14

Systemic

syngenta.



How insecticides work

Systemic

Foliar Contact

Phloem
translocated

Systemic Phioem A
Insecticides
‘hitch’ a ride
In the xylem
V| “~ xylem
“ | translocated
Xylem water sugar phloem

syngenta.




Insect feeding behaviour

Need to understand
how insects feed so
you can control them

16

Chewing Piercing-sucking

Siphoning

Sponging

https://friendsofbalcones.org
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Fruit-spotting bugs

Tea mosquito bugs

Mobile
Contact

Sap suckers
Translaminar &
systemic

Plant hoppers

syng'enta.




Mango shoot caterpillar Flower caterpillar

°* What's
the go to
product?

Caterpillars

‘e 1 1'_‘ & Fa

Mango fruit borer

19 syngenta.




Longicorn beetle Swarming beetle

°* What's
the go to
product?

Beetles

Gl .fmvj;: S ; X
Red shouldered Ieaf beetle

syngenta.




Mango bud mite Mango leaf coating mite

°* What's
the go to
product?

Py

Mites, thrips

Flower thrips

21 syngenta.
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Mealybugs

Mango scale

What's
the go to
product?

Fluted scale

syng'enta.




Bringing it all together

Effective

Beneficial insects %

Resistance management

Your options




Registered insecticides

Number of
ACTIVES registered | Insects controlled
products

BUPROFEZIN 6 Scale

CARBARYL 5 Scale, leafhopper, planthopper

CHLORPRYIFOS 38 Scale

DIMETHOATE Fruit fly

Scale, Mango tip borer, leafminer,
Mango Seed weevil

PARAFINIC OIL Scale, planthopper

METHIDITHION

PETEROLEUM OIL Scale

SPINETORAM Flower eating caterpillar, Mango tip borer

SPIROTETRAMAT Scale

7 out 9 registered actives control scale

Syng,entam




PERMITS

ACTIVES Expires | Insects controlled

FIPRONIL Mar-23 Termite

SULFOXAFLOR Mar-23 Fruit-spotting bug

METHOMYL Nov-20 Thrips

CLOTHINIDIN Aug-19 Mango seed weevil (S)

MALDASON Aug-22 | Fruit fly

CLOTHINIDIN Nov-20 Fruit fly

Fruit-spotting bug, Rhino beetle, Monolepta,
BETA-CYFLUTHRIN Aug-22 longicorn beetle, tip borer, planthopper, green
vegetable bug, stink bugs, yellow peach moth

CARBARYL Jun-20 Leafhopper

Fruit-spotting bug (S), green vegetable bug
TRICHLORFON Jun-20 (S), Lychee stink bug (S) planthopper, flower
feeding caterpillar, yellow peach moth




' IRAC

Insecticide Resistance Action Committee

Mode of Action Classification
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B — 1 4 b B S
- v

O, Cyias iy e CyA T O W,

A S Gy 3 Oy

Mo W15 T, 43«
g A g K3 -

( Use of Grouss md SubGroups: it
+ Mtareations, eqoerTRs @ MUtEIoeE of CITpOUNCE Setwenn MoA GUOLETE Medice selecion 1or teret ate reEtaTcs
+ Apphcaton are amarges rin Mok spray Andows Gekeed by TR Groeth stage and past beksgy
* Severst sprwys of = Compound My be poitle witen mach spray window. Suf sucEREMe Germeators of & et shoukd not be
Yusiod wih cormpounds from te ame Mo o
« Lol mepert asvios shock! atweys be Showed wih egarz in sray windows vt brrg
o T . oo oy 15 ot B BT TR TR TR R TR o e
* But-group TEpreEETE Shtrct Srucirel S afec 31w baleved 30 have e sare mode of adon
. proveie tutaman it may S ot #re srme et s Sot ar strctorally Sl snoogh
unt ruck of marabole Cues-seatstars s bwer Man for coae chamresd sakoge
+ Croas-neestance potErtisl betewan ¥b-GTLER B hgher than betwasn GPouEa. 50 sotation betasen wb-Grouse souk te
corasdered crvly when thew are no alarnatres. and ordy § CoRs-matancs does not exal, Ilowng coraufteson weh koel sxpent
schicn. Tomm emoaztons e nol satarathe, and Mlemative 0SS SO te 30USH
* ut-group 3 OOT i o loeger ussd 7 gt s e i o crly spwiclse for fie ookl of Famct veckn of fuman

B e srance (@l cownsoemcoree [l nooeee ) Weo: [ veoun o o spectc

[
+ Grougs 25 e 2T we ursmegred.
+ The prster w iy sdocesors! puposes orfy. Inkrmaton P 5 E=usis © e Sel of o0 nowiedon o P tre o Sutdoatan

tad RAC o € member corpanes OOl KO gty for bow e rrtrraton B used o Fepreien Adecs stuakd shaaps

e wought o D08 wpents o afesora, and hamith Anc ity recoTrTRTERtors Iolowes
+ 11 20 Canes Orfy ezreERTENVS COTECLE 1 GIELER @rw bW whese Ficatet CropLife X
+ Masma vist was rec-onkes org kx De corpieis IRAC dessdcaton - .

* Sut-groep TOA. Hexyhaums @ grosped weh cshriesmie bocaum Swy exhie CTom-maiares e tuush ey s struchrsly
Satret. Orficvidamn hus bemn adced tn thas grovp becesan £ & & doee anakgos of Cofemise 06 3 expectsd & have T s
ruce o acten D,

26 syngenta.




Insecticide Resistance Action Committee

Mode of Action Classification

( Use of Grouss ad Sub-Groups i

Attarsstions, apqoerTes o rote:

[ Key 5o Targeted Phyiology

[ CSSTUTSN PSSUNIS—_—P—— TSP Jr————

Nerve and Muscles

27
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' IRAC

Insecticide Resistance Action Committee

Mode of Action Classification
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Insecticide Resistance Action Committee

Mode of Action Classification
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Key % Targeted Phywicicgy
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' IRAC

Insecticide Resistance Action Committee

Mode of Action Classification
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Fruit-spotting bugs Plant hoppers Mango shoot caterpillar

* Mobile
Contact

Sap suckers
— Translaminar &
systemic

Bugs

Tea mosquito bugs

Caterpillars

: “

Mealybugs Fluted scale

Scale
Mealybugs

Mango scale

Flower thrips

Mango leaf coating mite

Mites, thrips

Are there any gaps?

syngenta.

Longicomn beetle

Beetles

syngenta.




