ENDURE Potato Case Study:
control of late blight

Huub Schepers

APPLIED PLANT RESEARCH

WAGENMIMNGENE:EE




Outline of presentation

RS I Y HELEY
n Relevance in a European %ﬂiuﬂ.“ﬁmihﬁ{mq **::.‘-."ia. _f

context
n Potato Case Study
n Reducing primary Pl Ak e
inoculum sources
n Decision Support Systems e
n Fungicides
n Cultivar resistance

- 2 £ FUNGICIDES IN B
n Conclusions _ SHORT SUPPLY 1

AS DISEASE HITS Ja

| APPLIED PLANT RESEARLCH

H WAGENINGENDNEE



Relevance in European context

S

n 4% most important staple food
n 7.4 million ha
n 128 million tonnes

n Control of late blight

1 Input of fungicides: up to 15-20
sprays per season

1 Costs: 2 hillion Euro’s

n Possiblilities for Integrated
control and reduction of
fungicide input
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Symptoms late blight: Phytophthora NI{ESES




Potato Case Study

n 7 participating institutes
1 INRA, IHAR, IBMA, AU,
CNR, ACTA, WUR
n Surveys
I Ongoing research/facilities

1 State of the art control
strategies

1 Analysis of Control strategie

n Leaflets of the 4 most
Important Good Practices
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30 September 2008 ENDURE: Best ways to tackle late blight

ENDURE has launched the first four examples of its From Science to Field series, practical guides aimed at
agricultural advisers and extension services

The guides are being written by scientists involved in ENDURE's caze studies, which aim to make significant
short-term progress in optimising and reducing pesticide use in current farming systems.

These case studies are examining specific problems in major crops such as wheat, apples and pears,
tomatoes, potatoes, bananas, field vegetables and maize, in addition to integrated weed management (IWHM].

The first four guides were launched at Fotato Eurcpe 2008, the major international event for the potato
industry held in northern France last week, and deal with strategies for tackling late blight (Fhytophthora
infestans), the devastating tuber-rotting disease that can plague both professional and amateur growers.

Each four-page guide was jointly written by scientists from Denmarls, France, Italy, The Netherlands and
Paoland and tackles a different aspect of combatting late blight. ¥You can download, print or read the guides by
clicking on the link below.

Read or download them here

18 August 2008 Registration for the Hamar workshop has now

closed

The deadline for registration to the Hamar workshop was exceeded on 15 &ugust, The maximum number of
participants - 70 - was exceeded, and right now we can not guarantee that all people registered can
participate. &ll people who have registered with a valid e-mail addreszs will be announced about their
participitation within two weelks, After this announcement, we start working on the detailed programme via e-
mail. The final programme will be announced as soon as possible, but not later than 1 Cctober

lensz Grenbech Hanzen

03 June 2008 Registration for the Hamar workshop is open

Flease register for the Euroblight workshop, 28-31 October before 15 August. Select Registration / workshop.
Fill mut the renistratinon form - nress the renistration button at the buttom af the renistration webh-nane. Yoo will
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Bl ENDURE's publications

As the ENDURE Network of Excellence develops, a range of publications is being produced.

For ease of use, we have divided these into general publications about the ENDURE project and those aimed at advisers and extension services (which will
of course be of interest to journalists and the general public too).

The latter are part of the ENDURE Case Study Guides series (From Science to Field), which provide practical and scientifically sound advice for farmers and
their advisers.

® General publications about ENDURE

EMDURE 2008 brochure [pdf - 1.60 MEB]
EMDURE 2007 brochure [pdf - 434.70 kB]
EMDURE 2007 brochure (French) [pdf - 1.06 MB]

® ENDURE Case Study Guides (From Science to Field)
Potato Case Study Guides (in English)

Potato Case Study Guide Number 1 [pdf - 380.91 kB]
Potato Case Study Guide Number 2 [pdf - 433.32 kB]
Potato Case Study Guide Number 3 [pdf - 430.04 kB]
Potato Case Study Guide Number 4 [pdf - 720.23 kB]

[£




Potato C

Reducing Primary Inoculum Sources
of Late Blight

Summary ] ) )
T e st o ot e soen v e | Reducing Primary Inoculum Sources

In & pusber of Biemopes commines it has been shoren .:l!mmn-’-ullhu:dﬂq-d.m-mfm

infected plisita on dumps and in the Methedlands, For sxamgl Fostas growsms bo cover dumps .I.' I' h

T S e ey of Late Blight

Trafostwd. wmed, Dalbece o ot mnjon ivscuifom, soupcs andd covtifbed. s dhould e xased whers posible.

Testaregr for latent infiectoms in sed tubers renane problemate and this Guide provides sdvics on stramgges.

for mckling this Didier Andrivon, INRA, Francs; Bart Evanhuis and Huub Schepars, WUR, Methardands;

Caospares are smather threst, expeaally when shart coop lsed, mnd wal Dianis Gauchar, ACTA, Fraros; Jozafa Kapsa and Renats Lebodka, IHAR, Poland;

which -mﬂ;-{wd:nﬁ-up—m--ﬁnnﬁdmmmmhmmhd,mwhw Bant Miakan, AL, Denmark; Michelina Ruoooo, CHR, laly

b i Bcalt and labour-amtersmve. Indeed, these were mrong mdbeatons that in 2007 infecied volamieers acted.

it prmary mlection sousces ather this secvng o scoslents the late bhght eprdesec.

By crope cowpd with peciested.prolptiacs aleo pows o thaewt srad this (i secormmmimnds spriring ot

ﬁ&h[ﬂ-mn]mmmlmbm;manmfwwmmmﬂ
£ groeern when covecs aom to be and

For further information please contact:

Huub Schepers, Applied Plant Research, Wageningen Unversity,
Postbus 430, B200AK, Lelystad, Metherdands.

Telephone: 00 31 320 291 636

E-mall: huub.schepers@wurn|

About EMDURE

EHCAIRE Is the Europsan hebwaork for the Durdbla Exploitation of Crop Frotedion Shaﬁbs EMDURE s a
Matwork of Excalonce (Mo with twokey chiectives: restruciuning Burcpean ressarch and davelopment cn
tha usa of plant protact aru cis, ard astblishing ENDURE 25 2 world kader in ha dovelopment and
Implnmnrrhﬂan af sustairable past ool sirateges through:

= Eullding a lasting oop prodaction ressanch community

= Froviding end-usars with 2 broader mnge of shori-iam soluilors

= Davaloping a hellstic ta =, past rmar

= Taking sbock of and Informing plant protedion polioy changas.

Elghiean crganisations In 10 Eurcpaan countriss ara comm tiad bo EMDURE for four years (2007 -2 O, with
in:n:l:l support from the Eurcpsan Commissions Skth Framawark Programms, prcrty S0 Food Caality
and Seourty.

Website and EMNDURE Information Centre Freto © Belchem Crop Pratection

www.endure-network.eu

This publication was funded by BU grant [Project number. 031475, undar the Sxth Framework Programme,
and Is mtalogued &5 ENCURE Potatc Case Study —Gulkda Mumber 1, publishad in Sepiarmbarg 2008,

& Pheiza, from mp m hotiom: BE&, B. Hommal INES, JF. Pleard; BB&, B. Homesl, RS, 1. Wikar; &5 Walbar;
INR&, C. Slagmuder; BEA, B. Hommal; Agroicope AET; ST AR, N. Barirand: Wirnpic INEA, F. Carera
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Primary sources

n Dumps, volunteers,
oospores, early crops,
excessive infections

n Climate change influences
survival of tubers in winter

n Crop rotation: oospores!

n Regulation in NL, Fight for
Blight Campaign in UK
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Monitoring infected fields in Europe

N

a3

e

Overvakingssystem lor potettonmiale

Wab-lhigh - tangs g e :.---:_m-u

Folgeuptitaung

P st
B P b et i e e P i e

{C} Dacon Telernet

am —— - = R

W] P g g i kg w4 1] g M e e Ly

e

[ =
S e
s PR P

Haarneningen
Phytophthora infestans
in omgeving wvan
Landeli jk

{straal 175 kn.}

Datun:  07-06-07

waardes

. WAGENINGENDNGEE




Dumps: Regulation in NL
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Potato C dy. Guide No. 2

Using Decision Support Systems to Combat
Late Blight

Summary

P o L i e it o, Do e ey oo e | Using Decision Support

misk s can wlse be used b justfy Reegade nputs sed e s soueee of ad

of speays or product choon i lenmied by begalascn. b L BI- h
ENDURE, Pt Case Sy s s 4 Diin B shee il e st =« | S Y ST@MS o Combat Late Blight
e mare DES Them DES i the efficacy af comtral strateges and sphimal Bmeg af spoars

can, an average, produce o sneng of cone o feo. spoys per seasen. Applyng an effecewe poevenswe sewtegy
can alse wwid dramats: desease cithreaks that bave I be stapped by usng mb=mwe prying regre Didiar Andrivon, INRA, France; Bert Evarhuis and Huuk Schapars, WUR, Nethadands;
This Gouichs scxrminues W D55 cxwanatly i uss i Dierunak, Facs, [taly, The Methecmds snd Pobisd and Diaris Gaucher, ACTA, Franca; Jozafa Kapsa and Renata Lebacks, IHAR, Poland;

what the immedate fubuce holds for durse systems. The Duanish, system (- Ak}, Fox - Bantt Mialsan, AL, Denmark; Michaina Ruscco, CHR, Iealy

pact af e wides Wb bikght & whisky acoisd the Baltie Sex A Mosdie E- _ . .

Best-and-devslapment DSS called Blight Managerssent is curmenty beng used to best new appheshons befoen =
implenentabion = each country's oun D55 5 Framor, the Flant Probeciicn Sernoe asd ARYALLS have sach
developed & DSS, burt are now warking an a singhe DISS schedulsd ta go celins fram 2009,

For further informatl'-::n please contact:

Huub Schepers, lled Plant Research, Wageningen Unkersity,
Posﬂ::usdg K, Lelystad, Metherlands.

Telephane: 00 31 320 291 636

E-rmall: huub.schepars@wurnl

About ENDURE

EMCARE |5 the Eurcpsan Mebwark for the Durabla Exploitation of Crop Protedion ks EMCURE 5 a3
Matwork of Excalance (Mol with twokey chiectivas: restrucunng Burcpean ressarch and davelcpment on
tha usa of plant protaction products, and astablishing ENDURE &5 a waorld keader in ha development and
Implemantation of sustairabla past conirol simtegies through:

= Bullding a lasting oop proiaction rescanch commanity

= Froviding and-usars with a breader mnge of short-tam schutions

» Daswaloping a holistic approach to sustainable past maragemant

= Taking stock of and Inferming plant protedion poloy changas.

Elghitean crganisations In 10 EUNcpean countries ara committod .o EMDURE for four years (2007 -201 O, with
Anancid support from the Europsan Commission’s Skth Framawark Programms, prorty 5 Food Cality
and Seourty.

‘Website and ENDURE Information Centre
www.endure-network.eu

This publication was funded by EU grant [Project number: 031495, undar tho Sixth Frameaw ok Programims,
and Is ctalogued as ENDURE Potaic Case Shudy —Gukda Humbsr 2, publishad in Sepiamber 2008,

& Fhetza, rom mp m bottom: BE&, B, Hammak INEA, 1 F. Fleard; BB&, B. Hammat INRA, 1. Webar; & 5. Walkar;
IMRA, C. Slagmuizar; BBA, B. Hommal; Agroicops ART; STE INAA, M. Bartrand, Wiropic; INRA, F. Carersa
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DSS In Europe
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Potato Case Study: Guide No. 3

Fungicides for Tackling Late Blight

Summary

F-mpd.—plq-;:mn.]ml-—h—l-g—hﬂ.m&uld’hhuglm = Pemt B
cantenl labe Blight balance Jmclues —I-d-—d'&:h[baﬂu
mmd—dunﬂﬂbﬂdmm—lm:—l{mmnﬂd}dmhﬂul‘&mmpl—_

P i s e e | FUNQicides for Tackling

or peducng the sprdemic. This means grewens sd advices need all the infacmaton and wols necessary ta

e g o b e i e ol i s o mernninion | LT @ Blightt

degwnd from & Deciscn Suppost Syatern (D55) 1a & strategy, the ficst spaay, prodiact chaics, dose e,

mdhmummmhmﬁﬁ-hmbmqwqmm
wanrker, | i and weathes Cidiar Andrivon, INRA, France; Bert Evanhuis and Huub Schapars, WUR, Nethardands;

Impartant phases = enp growth can slee be sdentifed: emergemer 1o start of mpd h-ﬂ.rn.rn-&_, eapid Dhwaris Gaucher, ACTA, Franca; Jorafa Kapsa and Renata Lebacka, IHAR, Poland;

hnhpu-d;,mln!‘npdhuhn:p:—-ﬂ-u start off ard atart of [ aukn Bant Mialsan, AU, Denmark; Michalna Ruccco, CHR, ltaly

& Isins jan o all taess slemaensts is wrailabls and that the sdvessr and//or

furrmer ke hin decisions md-d;

Thes Guids Eounces hin i d atakle af Fusgpad For late blighs

cantml i five Buropess countries.

For further information please contact:

Huub Schepers, Applled Plant Research, Wageningen Unersity,
Postbus 430, B200AK, Lelystad, Metherands.

Telephone: 00 31 220 291 636

E-mall: huub.schepars@wurnl

About ENDURE

EMCAIRE b ta Eurcpsan Metwark for tha Curable Expldtation of Crop Protection Strateglss. ENOURE Is
a Matwork of Excallance [MoE) with two ley objactives: restructuring European ressarch and davalopmant
on the use of plant protaction producis, and establishing ENCURE a2 world leadar in the developmaent:
and Implemartation afuhlna';lﬂ past conkrod strateglas throughe

= Bullding alasting oop prodaction rescanch commanity

= Providing and-usars with a breader mngs of short-lam schutiors
» Dasaoping 3 holistic approach to sustainable past maragemant
= Taking stock of and Infenming plamt protedicn policy changss.

Elghiaan organisstions In 10 BADpean conines an committed to EMDURE for fouryears 2007-2010), with
Hnancia support from the European Commisson's Sxth Framework Frogramma, priorily 5 Food Cuality

and Seourtty.

Website and ENDURE Information Centre
www.endure-network.eu

Thizpublication was funded by EL gramt (Project rumbser: 031479, undar tha Sl Framow ok Frogramma,
and Is cElogued s ENCARE Potato Case Shudy —Gukda Numbsr 2, published In Sepdambar Zo0a.

@ Fhatze, om mp m botom: BE&, B. Hammal INRA, LF. Floard; BB&, 8. Hommat FRA, 1. Wikar; &5 Walksr
IMR&, C. Slagmudar; BEA, B. Hommsl; Agrmcops ART; STE MAA, M. Bartrnd, Wmpic INEA, F. Curena.

APPLIED PLANT RESEARCH
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Control strategy

n More and more fungicides
have a limited number of
treatments on the label

n Use fungicides in those

conditions (growth stage, B Y

disease pressure) In which & A % e

their strong characteristics .2~ 4 2o L T T
e oA Ay D - ,4}__.**;

are used in the best SR <A NN "f*‘ 2% g
possible way - - :

.
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iIcide characteristics

Fungicide comparison - Microsoft Internet Explorer

File Edit W¥ew Favorites Tools  Help

Address @ https i v, euroblight, netfFunagicide/Fungicide Comparison. asp?language=_UE

The effectiveness of fungicide products/co-formulations for the control of £, infestans based

EuroBIight = Fungicide comparison - Updated 15 May 2007

on the highest rate registered in Europe. These ratings are the opinion of the Fungicides

EU.NET.ICP & EUCABLIGHT Sub-Group {independent scientists and representatives from the crop protection industry}) at

- | d . . A .
* the Bologna late blight workshop, 2007 and are based on field experiments and experience
Potato Late Bllght Network For Europ of the products performance when used in commmercial conditions,

Effectiveness Mode of action Rainfastness Mobility in the plant
Product 1 Leaf MNew Stem Tuber Protectant Curative Anti
blight growth blight blight sporulant
COpper B a contact
dithincarbarnates 2 4 L contact

chlorothalonil 7 u] contact

cyazofamid contact

fluazinarn ? contact

zoxaride + mancozeb ? contact + contact
farmoxadone + cymo=xanil Y contact + translaminar
benthiavalicarb + mancozeb ? translaminar + contact
contact
contact
contact
contact

cyrmoxanil + mancozeb 7 translaminar
cymaxanil + metiram ? translarminar
cyrmoxanil + copper E translaminar
dimethomorph + mancozeb ? translaminar

+
+
+
+

fenamidone + mancozeb 7 translaminar + contact
benalaxyl + mancozeb 3 systermic + contact
rretalazyl-M + mancozeb 3 systermnic + contact
metalaxyl-M + fluazinam = systemic + contact
propamocarb-HZl + mancozeb systemic + contact
proparmocarb-HCI + chlorothalonil systemic + contact
propamocarb-HZI + fenamidone systemic + translaminar
propamuocarb-HZI + fluopicolide systemic + translaminar

! The scares of individual products are based on the label recommendation and are MOT additive for mixtures of active ingredients. Inclusion of a product in the list is MOT
indicative of its registration status either in the EU or elsewhere in Europe, 2 Includes maneh, mancozeb, propineb and metiram, 2 cee proceedings for comments an
phenylamide resistance, % Based on limited data

Key to ratings: 0 = no effect ; = reasonable effect ; = good effect ; = very good effect ; N8 = not recormnmended for control of tuber blight; ¥ = no
experience in trials ands/or field conditions.

Whilst every effort has been made to ensure that the information is accurate, no liability can be accepted for any error or omission in the content of
the tables or for any loss, damage or other accident arising from the use of the fungicides listed herein. Omission of a fungicide does not necessarily
mean that it is not approved for use within one or more EU countries.
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Potato Case Study: Guide No. 4

Using Cultivar Resistance to Reduce Inputs
Against Late Blight

Summary
Thie late hiight msstanes of & oot offers s ialin & iprats e part of an

g o s B st e et syt st e ae weaoie. | {JSiNQG Cultivar Resistance to

p-wu:l‘huﬂdu:-l—y—pmudm-lu:p—i—lmmﬂu Mvmhmdbw‘:lﬂ_l

T e —— Reduce Inputs Against Late Blight

The use of un.h:uaﬂhm-_-mn Eugape. In Westeen Hurape, cesistant culivars am sot groen an
a lasge scale hecauss 2l .:n-q..hm,..uud..d__.-......n,
ot cambined wndh lase bight cesistance w the s aultivar eides are Didiar Ardrivon, INR&, France; Bert Evanhuis and Huub Schapars, WUR, Nethadands;
et wrwlable ar very the mse of i o of 9“"“’" 'ﬂ?‘ﬂ"'-"'"'!' b redhacr Dranis Gaucher, ACTA, Frarca; Jozafa Kapsa and Renata Lebacka, IHAR, Poland;
Elght darsuage. Bt Mialsan, AU, Denmark; Michalna Ruscco, CHR, haly

trying b [ 1all with

= srujor barner remains the dumsbibity of remsance, esting for which should be conducsed aecondieg 1o
EUCABLIGHT s bacmamsed protccole.

Thes Guide erarsines She aicrent sibuaton i Burape, the prospects for Rather progrens smd scomees of
indfarmation for adwisers and growecs.

For further information please contact:

Huub Echdﬁers lled Plant Reseanch, Wageningen Un kersity,
Postbus K, Lelystad, Metherlands.

Telephaone: [l:] N 320 291 636

E-mall: huub.schepers@wurnl

About EMDURE

EMCARE Is the Eurcpsan Mebwaork for the Durabla Exploitation of Crop Protadden ks EMCURE 53
Matwork of Excalance MoBl whh twokey chjectives: restruciuning Burcpean ressanch and development on
tha usa of plart protaction products, and establishing ENDURE as a world kader inha development and
Implemaniation of sustaimable past cominol simbegies through:

= Bulding a lasting oop prodaction ressanch commanity

= Froviding and-usars with 2 breader mnge of short-tam schortiors

= Daaaloping a helistic o= st mar

= Taking stock of and Informing plant protedicn policy changas.

onganisations In 10 Europaan couniries ana commitied b ENDURE for four years (2007 -20 01, with
in:n\:l;l support from the Europsan Commissions Skith Framawork Programms, priorky 5 Food Caality

and Escurtiy.
Website and EMDURE Infermation Centre
www.endure-network.eu

This publication was furded by EU grant [Project number: 02149%), undar the Sxth Framework Programimes,
and Is m@legued s ENDURE Potaic Case Shudy —Gukda Mumber 4, published in Septambar zo0e.

@ Fhatza, om mp m bonom: BEA, B. Hommak INEA, LF. Floard; BEB&, B. Hamemak MRS, . Wiker; &5 Walkar;
IMRA, C. Slagmuizier; BEA, B. Hommsl; Agroicope &FT; STE MAA, M. Bartrand Wmpic INEA, F. Carena.
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Resistant varieties
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/= EUCABLIGHT - Windows Internet Explorer,

@.\;— i |g, itk f v, eucablight . orgfHost Hosk, asp?FileMame=TrialDverview, asp V| || X | | =
— = A b
W [@EUCABLIGHT ] \ By~ B - @ - [rpage + % Tooks -
S
Welcome 27 October 2008
Pusab Senepers suca EUCABLIGHT H
g Potato Late Blight Network For Europe
Trial overview | Trial manager | 1-9 scores for all trials | Cultivars |
Select plot for trial: 2008_NO_08_01 “h
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Foliar resistance & funqicide dose rate

dosis-response grafiek 2004 consumptierassen
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Conclusions

n Fungicide input is
substantial
1 Costs
I Environmental side-effects

n EXxperience and know-how
In Europe can be shared
and coordinated

1 ENDURE & EuroBlight
1 Effective disease control

I Extend to all crop protection
Issues in arable rotations
Including potato
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Thank you for your attention

© Wageningen UR
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