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2500 B.C.
Ancient Sumerians used sulfur compounds to kill insects

300 B.C.
Chinese recognize phenology (connection between climate and periodic biological
phenomena)

1101 A.D.
The Chinese discover soap as a pesticide (Fatty Acids)

1600's
Tobacco infusions (Nicotine), herbs and arsenic become the major materials used for insect
pest control

1880s Bordeaux Mixture
1890 Mercuric chloride

1900 Paris green (mixture of arsenic and copper sulfate )Jused for the control of Colorado
potato beetle
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Synthetic Pesticide Era--1939 to today

e 1930's trend toward synthesizing new compounds

* 1936 Metaldehyde

* 1940’s During WWII both sides work on organophosphates as nerve gases and
coincidentally discover the insecticidal properties of these chemicals

e 1942 Gamma HCH, Thiram

* 1944 DDT
* 1945 MCPA
e 1947 2,4-D

* 1950's early 60's "The Green Revolution”
e 1951 Dimethoate, CIPC

* 1952 Folpet

* 1954 Demeton S Methyl

1956 Dodine, Mecoprop, Atrazine, Simazine ‘Silent Spring’ Is Now Noisy Summer
¢ 1959 Organotins Pesticides Industry 4 Pog, ~ Rachel Carson Stirs
Up in Arms Over " ‘ ‘- Conflict—Producers
e 1960 Chlormequat 2 New Book * Are Crying ‘Foul
. 196% Mancozeb S BiEsEE
e 1962 DiQuat & Paraquat, Methiocarb Silent Spring by i e ;‘.,:":::: > e g S
i m‘lma;dtth“wmr:::.lyu b ¥ ¥ l’l;’md’l;;‘«n mc:)mm by 'I‘}u.-
* 1964 Chlorothalonil e G | P e e ek

e 1965 Carbofuran
e 1966 Chlorpyrifos
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1968 Benomyl, Phenmedipham

1969 Tridemorph, Desmedipham, Ethofumesate, Chlorotoluron, Propyzamide
1970's Serious beginning of research on IPM approaches to pest control
1970 IPU

1971 Glyphosate

1973 Triadimefon, Carbendazim, Difenzoquat

1974 Deltamethrin, Guazatine

1975 Pendimethalin, Cypermethrin, Diclofop methyl, Triclopyr

1976 Cymoxanil, Flamprop-M

1977 Metalaxyl, Prochloraz, Clopyralid

1978 Triadimenol, Propammocarb

1979 Propiconazole, Fenpropimorph, Esfenvalerate

1980's Increase in IPM research & genetic engineering applications in agriculture
1981 Fluazifop P, Mepiquat chloride

1983 Kresoxim methyl, Fluroxypyr, Metsulfuron methyl

1984 Flusilazole

1985 DFF, Tribenuron, Thifensulfuron

1986 Cyproconazole, Fenpropidin, Tebuconazole

1987 Cyazofamid, Prosulfocarb, Propaquizafop

1988 Fenoxaprop, Difenoconazole

1989 Trinexapac

1990 Fluazinam
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1990 Imidacloprid, Thiamethoxam

1991 Triflusulfuron-methyl,

1992 Azoxystrobin, acetamiprid

1993 Epoxiconazole

1994 Bacillus subtilis

1995 Ampelomyces quisqualis, Flufenacet
1996 Quinoxyfen

1997 Ferric phosphate

1998 Trifloxystrobin

1999 Picolinafen

2000 Pyraclostrobin, Picoxystrobin, Thiacloprid
2002 Prothioconazole, Clothianidin

2004 Fluopyram

2005 Proquinazid

2006 Boscalid, Pinoxaden, Chlorantraniliprole,
2010 Isopyrazam

2011 Bixafen

2016 Oxathiapiprolin, Sulfoxaflor

2018 Mefentrifluconazole?? Fenpicoxamid ??
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CHEMEHINA
syngenta =
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BAYER + MONSANTO
DOW + DUPONT
CHEMCHINA + SYNGENTA

BASF (DE)

Limagrain (FR)

m seed sales

KWS (DE)
DIf (DK) m pesticide sales (only for the Big Four)
Sakata (JP)
Takii (JP)
Rijk Zwaan (NL)

HZPC (NL) billion USD

1 1 1 1 T L] 1 1 1 L] T T

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Sylvie Bonny
Economie Publique, AgroParisTech, INRA, Université Paris-Saclay, 78850 Thiverval-Grignon, France
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CAUSE HARM TO THE

N A UNEDRN CHILD. .
systomic fung
protaciive mummmm ﬂ”ﬂ T Temic VERY TOXIC 70 Acua. -
of disaascs In 3 numiar af agricultural and Tic May unc
Rorticura) crope. CAUSE LONG TEAM ADVER i
SE EFFECTE N THE
contart=: 1 Litre AGUATIC ENVIRONMENT. Only by DuPont
° Y m—mmmmﬂnﬂ 1% whe) ko g
LA sy st s e v e -
CONTAMINATE FONDS, WATER WAYS AND INTGHES animal foeding suits. When
lcal or mad contah e mgn, oo not cat, ok or
cormmaa for any = KEEF n omﬁm e srremert ke, Do ot brstho speay,
COMTANER, tghy cosat, n 2 =00 poct, WASH | i conoct e i, o 0 iy
HoeG ampry washings | costaminstad cothing, d wash Immadeely wih
N pwwwu:w.w?rsmp:mhnum
I ioves. 1% G253 OF aCkant of I You Ra

Benomyl (Benlate) 2002 ==

Bt M saa e pactaging

Demeton S methyl (Metasystox 55) 2007
Dichlobenil (Casoran 6) 2009 COMMANDO

Diphenylamine (NoScald) 2011 . %
Flamprop-M (Commando) 2003 "’
Flusilazole (Punch C) 2013 o
Carbendazim (MB500) 2013 Casoron’ G

[ d ® = Registered trade mark of Chemiura Corporation
Guazatlne 201 2 INSTRUCTIONS FOR USE

ARELON 500 .
Lindane 2001 %g %

Toxynil 2017 | wke
IPU 2017 PRARY

- STELLOX

e
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Ma ne b O {OPOGARD 500 SC is5 gggﬁen%ﬁocgﬁyent{ra% formulation

‘containing 350 g/l terbutryn and 1509/ terbuthylazine.
\FOR USE ONLY AS AN AGRICULTURAL HERBICIDE.

) IOPOGARD 500 SC controls most annual weeds in spring sown
e r C u r o u S c o r ' e wining and dried peas, field and broad beans.
B eSS . may cuse ong e

adverse effects In the aquatic environment.

May cause sensitisation by skm contact.

Keep out of reach of childre

Keap away from food, rink. ar\d animal feeding stufs

n using do not eat, drink o
Tms ma(em\ and Its ontainer must be disposed of in a

Oxydemeton methyl (Metasystox R)

IRRITANT DANGEROUS FOR THE First Aid Information
ENVIRONMENT 1f you feel unwell, seek medical advice (show the label
EOR PROFESSIONAL USE ONLY where possible).
oid risks to man and the environment, comply Do not induce vomiting unless a large amount has been

PY ° i the nmeuctions for use swallowed.

Suspension concentrate confaining 350 ofl (32.1%
IcoXysTrooin canTto

Authorisation Holder Marketi m.{ Company

Syngenta Crop Protection UK Ltd, | Syngentareland L,

Indust k,
(ambndge s aqr, kRoad Witerford.
Engal S ET3T%63

PLEASE SEE ACCOMPANYING LEAFLET FOR PRODUCT USE DETAILS.
IN CASE OF TOXIC OR TRANSPORT EMERGENCY RING

0024 (0) 1484 538444 ANYTIME (24HR).

PROTECT FROM FROST

SHAKE WELL BEFORE USE

5 litres syngenta

Tepraloxydim (Aramo) 2015 ="
TCA (Atlas Hebron) 2001 "
Simazine & Atrazine 2007

of annual weeds in potatoes (seed and ware),
= winter and spring field beans, combining peas
and vining peas.

° ° ZC formulation based on a mixture of a capsule suspension
= {CS) and suspension concentrate (SC) containing 45 g/l
comazone and 250 g/l linuron. Danger
’
ate
< see bottie

For use only as an agricultural herbicide
PROFESSIONAL USE ONLY

Protect from frost.

Important Information
ONLY AS AN AGRICULTURAL HERBICIDE

Prometryne (Gesegard) 2007 e

emergence

READ THE LABEL BEFORE USE, USING THIS PRODUCT IN A NANNER THAT 15
IWCONSISTENT WITH THE LABEL MAY BE AN OFFINCE. FOLLOW THE
ODE OF PRACTICE FOR USING PLANT PROTECTION PRODUCTS.

Paraquat (6ramoxone100) 2007 |

Suna 12, Bunkils Plaza, Bracetonen Business Purk,
= 5

Flupysulfuron (Lexus) 2017 =
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New active substances

Rate of discovery

More targeted
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New active substances 12 g/ha

IMPORTANT INFORMATION
FIELD OF USE: For use only as an agricultural (IRL only)/horticultural insecticide
Y Y Crops Max. single Max. no of | Max total Latest time of
dose applications | dose application
ore biologicall
single dose
Potatoes 60 ml/ha 2 per crop 120 mlha 14 days before
—le
(IRL only) harvest
CO l'agen‘ Apples, pears 175 ml/tha 2 peryear 350 mlhha 14 days before
| ° Insecticide harvest
ac l ve e Read the label before use. Using this productin a thatis i i
LA X J b DO o with the label may be an offence. Follow the code of practice for using plant
Pe— ‘E..... protection products

e o e
Improved human and A

environmental safety profile
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ew active substances

1945 MCPA 1650 g/ha

(2-methyl-4-chlorophenoxyacetic acid)

F. ®
' "y PCS No.: 02360

THIS BOOKLET IS
PART OF THE APPROVED
PRODUCT LABEL

FINY® is a water soluble granule
formulation containing 200 g/kg
metsulfuron-mathyl for the control of
broad-leaved weeds in wheat, oats,
titicale and barley, in linseed and in
set-aside land. Only for professional
use

AGRITOX®

FOR USE ONLY AS AN AGRICULTURAL HERBICIDE.

Crop: ons Maximum total Maximum number  Latest time of application
Indlvidual dose dose of reatments

Wheat, barley, oats 30 g product/ha 30 g product/ha 1 per crop Before flag leaf sheath extending

and triticale stage

Linseed 30 g product/ha 30 g product/ha 1 per crop Before flower buds visible or up
to 30 cm tall, whichever is the
sooner

Set-aside 30 gproduct/ha 30 g product/ha 1 per year Before 1st August in year of

application

A soluble concentrate containing mﬂdg{L (44.25% w/w) MCPA as the dimethylamine salt.
A selective herbicide for the control of many broad-leaved weeds in cereals and grassland.

IMPORTANT INFORMATION
FOR USE ONLY AS AN AGRICULTURAL HERBICIDE.
Winter wheat 3.3 Lha 33L Before 3" node
product/ha/crop detectable (GS
Spring wheat, 3.3 Lha 33L Before 1% node
winter and detectable (GS 31)
barley, rye and oats
Undersown cereals 1.4 L'ha 14L Before 1% node
(listed above) with product/ha/crop detectable (GS 31)
2.7 Ljha 27L Before 1% node
(listed above) with product/ha/crop detectable (GS 31)
arass only
Grassland 3.3 Lha BBL /A
product/ha/year
Grassland (seed 3.2 Lha 32L 5 weeks before
crop) product/hayear  heading

1983 Metsulfuron methyl
6 g/ha (0.0006g/m?)
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BRASSICA AND VEGETABLE CROPS

SPRAY APPLICATION
RATES OF USE AND PESTS CONTROLLED
. Crops that can be treafed Pest Rafe per heciare
Broceoli, cabbage, calabrese, Aphids 1.0 litre
orpyr' os 960 g/ha cauliflower, Chinese cabbage
Broccoli, cabbage, calabrese, Caterpillars (small), 1.5 litres
(Cutworms, Aphid, Caterpillars, leatherjackets, beetles, aulflower, Chinese cabbage | - etheackets
CGPSIdS ’ mo.‘.hs' weeVlIs' m”’es'" ° ) Broccoli, cabbage, calabrese, Cutworms 2.0 litres
cauliflower, Chinese cabbage,
bulb onions, seed potatoes’

" IMPORTANT - Do not spray seed potato crops under severe drought stress as
damage may occur. The variety Desirée is particularly susceptible.

%EOUFETE‘SLL" FAgF;‘xMrggT)EULTURAL INSECTICIDE 2006 Spirotetramat 75 g/ ha

Crops: Brussels sprouts, broccoli/calabrese, cabbage, cauliflower,
collards, kale and lettuce (Aphids Ond Whi"'efly ONIY)
Maximum individual dose: 0.5 L/ha
Maximum number of treatments: 2
Latest time of application: Brussels sprouts, broccoli/calabrese, cabbage, cauliflower,

collards and kale: 3 days before harvest

Lettuce: 7 days before harvest
READ THE LABEL BEFORE USE. USING THIS PRODUCT IN A MANNER THAT IS
INCONSISTENT WITH THE LABEL MAY BE AN OFFENCE. FOLLOW THE CODE OF
PRACTICE FOR USING PLANT PROTECTION PRODUCTS.
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A protectant fungicide for the control of
POTATO BLIGHT and
CERTAIN FOLIAR DISEASES of CEREALS.

ew active substances Dithane 945

FOR PROFESSIONAL USE ONLY
WARNING sy v e L e

e e [P, Y

1961 Mancozeb 1600 g/ha —

e

.

e

=

[y S

ST | BT e smercoreie s

oot | EEEESEmRRE T
ncentrate containing 125 g/litre P ‘mws: it e et b vt

pesho0a7es | EEREE T

A systemic fungicide for P o Spring whaat Winter bariey, eprng mey Titicals, Rye and Oats.

O ‘ . 1993 Epoxiconazole 125 g/ha

RISK AND SAFETY INFORMATION

ot e mmm ifyou fesl umwel.

B e n . emse A Srouo o o S
reocion comiortable for breathing.
Dispos of contents/container to a icensed hazardous waste disposal

&m'ﬁ‘}“ haled corvacior o Colletion 58 akced i 1% nnsmnw containers
Suspacted “ﬂ_j“ which can be disposed of as non-hezardous
Suspected of mmmmmmm wmnmmmmnmmwmmmtmwm i Informati
Mmhm\hwhlm\zﬁg the instructions of use. Riskand Saety | » ation
ok eabingapoers ZORVEC ENICADE!

asrequired PCS NO. 04444 Contains 100g/ oxathiapiprolin

May cause anallergic skin

DuPont™

FOR USE ONLY AS AN AGROULTURAL FUNGICIDE ON GEREALS - For professional uss orly
Grops: Winter wheat, a;nngmmwmubnnay Sping barlay, Fys, Tricale and Oats 4‘? reaction.
Mamum i dose: 10 ot ertecae "’z’ i ic life with long-
Maimum Indhidual cpertecare Zorvec En|cade® &, Toxic o aquatc it with long
Latest time of application: wwrm.m a;nngmam. Pye, Tricale: Beiore the beginning of Sowering (GS51) ®0€ lasting effects.
Oats Befors he of Sowering (GS5T.
Tt s gt gy Bt s st FUNGICIDE Aueid braathing sprey.
= - ‘Wear protective gloves/protactive clothing/eye
FUNGICIDE protectionface WARNING
| FuNGICiDE | frotastion

Do not eat, drink or smoke when using this product.
F ON SKIN: Wash with plenty of soap and water.

PCS No. 05608 Ifskin itation r 3 rash ocours: Set metical

201 7 OXGThiGpipf‘O' in 20 g/ha An oil dispersion fungicid ining 100 ‘:E:wfhmm clting. before

g/l oxathiapiprolin for the control of late | Coliectspilage.

hllghi il'l thHtOES ﬁnd dOWny mlldeW in Dispose of contents / container to a licensed
hazardous-waste disposal contractor or collection

onions. sita except for triple rinsed empty clean cortainers
‘which can be disposed of as non-hazardous waste
 Ragistered trademark of E. |, du Pont de Nemours and Company | To avoid risks to human health and the emironment, comply with the

instructions for sse

contents: 1 Litre @ PES No. 05608
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2004 Applications
versus
2014 applications

2004 60% >1 active
2014 80% >1 active

200
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100

80
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The future......

"Green” products,
Micro-organisms,
IPM sensitive products
Nanotechnology....

gﬁ Department of
Y
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The future......

Pollinators. ..
EQS Water
Endocrine disruption
Negligible exposure

Policy Implementation of WFD
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The future......

Regulatory constraints
2015 Comparative Assessment
Impact of cut off criteria




Department of

Agriculture,
Food and the Marine

An Roinn

Talmhaiochta,
Bia agus Mara




g Department of
\\\“‘, Agriculture,
,y Food and the Marine

- An Roinn

Talmhaiochta,
Bia agus Mara

Public Opinion and
Mass Media
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facebook
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WhatsApp
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“Never let the facts
get in the way of a
good story.”

— Mark Twain



24.11.2009 | EN | Official Journal of the Europea L 309/1
(Acts adopted udg the 6%0»1 caty whose publication is obligatory)
Oq: REGULATIONS
%‘!ON (EC) No 1107/2009 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 21 October 2009
concerning the placing of plant protection products on the market and repealing Council Directives
79/117/EEC and 91/414/EEC
THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE Parliament by its Resolution of 30 May 2002 (°) and the
EUROPEAN UNION, Council in its Conclusions of 12 December 2001 asked

the Commission to review Directive 91/414/EEC and
identified a number of issues for the Commission to

Having regard to the Treaty establishing the European address.

Community, and in particular Article 37(2), Artcle 95 and
Article 152(4)(b) thereof,

(3)  In the light of the experience gained from the application
' of Directive 91/414/EEC and of recent scientific and
Having regard to the proposal from the Commission, technical developments, that Directive should be

replaced.
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Hazard based
“Cut off"” criteria...

-If not Cat 1A or 1B Mutagen
-If not Cat 1A or 1B Carcinogen
-If not Cat 1A or 1B Repro Toxin
-If not an ED

-If not a POP

-If not a PBT

-If not a vPvB

-If not an ED to NTO

-If no unacceptable bee effects

Every year, sharks kill 10 people.
Every year, 100 people die from being
stepped on hy COWS.

FEAR THE REAL KILLER



Department of

o
\\\\\ofv Agriculture, 1 10 7
py Food and the Marine

An Roinn

Talmhaiochta,
Bia agus Mara

Hazard based "Cut off” criteria...
Precautionary principle........

America’s cats, kill between up to 4
billion birds in a year

Peter Marra, (Smithsonian Conservation Biology Institute) DL’ ‘ Wi |

The mammalian toll is even higher,
ranging from 6.9 billion to 20.7 billion
annually.
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BAN THE %] No smoking
BANANA &
(1] swicn o engne
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Substitution principle

well Fred. Does' it walk and quack
like a ducks . -

Time will telll

Biological activity.....
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Some of the
active
substances at
risk of being
lost because
of human
toxicology
concerns

ED of very high
concern

ED of low concern

Potential ED - further
information needed

Fungicides (16/37)

Mancozeb

Bupirimate
Iprodione
Myclobutanil
Prochloraz
Tebuconazole
Thiophanate-methyl

Carbendazim
Cymoxanil
Fluazinam

Fosetyl aluminium
Hymexazol
Mandipropamid
Prothioconazole
Silthiofam

Thiram

Herbicides (15/36)

loxynil
Linuron

Metribuzin
Propyzamide

2,4-D
Chlorpropham
Dimethenamid-P
Ethofumesate
Fluazifop-p-butyl
Glufosinate-
ammonium
Lenacil
S-metolachlor
Pinoxaden
Tepraloxydim
Terbuthylazine

Insecticides (9/20)

Abamectin
Thiacloprid

Spiromesifen

Chlorpyrifos
Clothianidin
Beta-cyfluthrin
Lambda-cyhalothrin
Spinosad
Spirotetramat
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Some of the
active
substances at
risk of being
lost because
of
ecotoxicology
concerns

ED of very high concern

ED of low concern

Potential ED — further

information needed

Fungicides (7)

Iprodione Carbendazim
Myclobutanil Chlorothalonil
Prochloraz Thiram
Tebuconazole
Herbicides (5)
loxynil 2,4-D
S-metolachlor
Metribuzin
Insecticides (8)
Cypermethrin Abamectin Chlorpyrifos
Fenoxycarb Beta-cyfluthrin

Lambda-cyhalothrin
Dimethoate
Malathion
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Low ADI/AQEL/ARfD
1-Methyl-cyclopropene
Bromadiolone

Diclofop

Difenacoum

Dimethoate
Dimoxystrobin

Diquat (dibromide)
Ethoprophos

Fenamiphos (aka phenamiphos)
Fluometuron

Fluquinconazole

Haloxyfop-P (Haloxyfop-R)

lambda-Cyhalothrin

Metam (incl. -potassium and -sodium)
Methomyl

Oxamyl

Sulcotrione
Triazoxide

Candidates for substitution
(only 7 year approval)

Inactive Isomers
Metalaxyl

Toxic For Reproduction

Epoxiconazole
Flumioxazine
Glufosinate
Quizalofop-P-tefuryl

Endocrine Disruptors

Chlorotoluron
Dimoxystrobin

Epoxiconazole
Profoxydim

Thiacloprid
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2 PBT Criteria

Aclonifen

Benzovindiflupyr
Bifenthrin
Bromuconazole

Chlorotoluron
Copper compounds
Cyproconazole
Cyprodinil
Difenoconazole
Diflufenican
Dimoxystrobin

Diquat (dibromide)
Epoxiconazole
Esfenvalerate

Etofenprox
Etoxazole

Candidates for substitution

(only 7 year approval)

Famoxadone

Fludioxonil

Flufenacet

Fluopicolide

Fluquinconazole
Haloxyfop-P (Haloxyfop-R)
Imazamox

Isopyrazam
lambda-Cyhalothrin

Lenacil
Lufenuron

Metconazole
Metribuzin
Metsulfuron-methyl
Myclobutanil
Nicosulfuron
Oxadiazon
Oxyfluorfen

Paclobutrazol
Pendimethalin
Pirimicarb
Prochloraz
Propiconazole
Propoxycarbazone
Prosulfuron
Quinoxyfen
Tebuconazole
Tebufenpyrad
Tri-allate
Ziram
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Newly approved S

Mustard seeds powder
gae)::charcoal Salix spp. cor-fepx
Diammonium phosphate SOdile chloride (SOH')
Equisetum arvense L. Sodium hydr'ogen
Fructose carbonate (baking powder)
sSucrose Sunflower oil

Hydrogen peroxide Urtica spp.(nettle juice)

Lecithins Vi negar
Whey
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http://www.farmideas.co.uk/UserFiles/Image/linked to Index pages/dumperhoe.jpg

Bt gene is
transferred from
the Bacillus into
corn
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European corn borer
feeds on the corn
plant and ingests the
protein encoded by
the Bt gene

The Bt protein
penetrates and
collapses the
cells lining the
gut and the
insect dies

Fesult is mummy



http://images.google.ie/imgres?imgurl=http://www.berndkraft.com/cms/site_tpl/single_cont/img/etikett_symbole_en.jpg&imgrefurl=http://www.berndkraft.com/cms/site_action/gefahrensymbole.html&usg=__aD2tCoHzArRgp-2rmh1CKvYAUUI=&h=325&w=350&sz=64&hl%20
http://images.google.ie/imgres?imgurl=http://www.bufferzone.com.au/images/Colour%2520Logo_Buffer_Zone_V2_better%2520copy.jpg&imgrefurl=http://www.bufferzone.com.au/members/index.htm&usg=__3SWQ_7DtOpMRTxeAcIcsN3cFm2s=&h=312&w=618&sz=25&hl=en&sta%20
http://www.stalphonsushighschool.com/i/l-stalphonsus-3.jpg
http://www.bugsforbugs.com.au/images/C_transversalis3.jpg
http://gardenerstips.co.uk/blog/wp-content/uploads/2009/04/ladybird.jpg
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POPULATION OF THE EARTH Altfanz

Number of people Inving workdwic in bilions 20459 bin

WATER AVAILABILITY

1700 1800
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Best to draw your own......




FARMING

nowun HFAarmiNG/

THE ART OF LOSING MONEY
WHILE WORKING 400 HOURS
A MONTH TO FEED PEOPLE
WHO THINK YOU ARE TRYING
TO KILL THEM




www.pcs.agriculture.gov.ie
= See our Handbook E-mail: pcs@agriculture.gov.ie

- gordon.rennick@agriculture.gov.ie
= Phone 01-6157618 (direct line)



http://www.pcs.agriculture.gov.ie/

