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Sustainable control of late
blight in potatoes

H. Schepers, B. Evenhuis & M. van Zeeland




Late Blight

» Worldwide 21 million ha
and € 10 billion damage

» In NL 165.000 ha with
average 45 ton/hayield
> turnover € 750 million year

» 12-15 sprays/year

» Costs per year
> Fungicides € 50 million
> Spraying € 50 million
- Damage: € 20 million

> Total € 120 million
(=15% of the turnover)
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Umbrella Plan Phytophthora

Consortium formation in 2003:

- Wageningen University Research

- Applied Plant Research
- Plant Research International
* Univ. Dept. Sciences

- Agribusiness (breeders,
growers, trade, intermediates)

> Ministry of Agriculture
Aim: 75% reduction of negative
impact of pesticides
in 10 years
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& EuroBlight -

A potato late blight networl for Europe

Home Partners~ Pathogens ~ Fungicides ~

Case - Denmark

Decision support = QA TG0 Ed

DSS systems overview

L 1 i = e [ w g 11 W ents of an Integrated Control strategy for late blight in Europe are presented and
=xpert judgement) for implementation, barriers and contribution to input reduction are

B« Tack nf ckeataniac with sadurad dose rates.
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! | Compare submodels
5 o Best Practice
mentation Barriers Contribution to Organic
Weather data g
input reduction
@ Cro Only on best farms/in Economic/costs AND Intermediate Applicable in organic
Rutatitfn some regions/in some limited influence on farming
countries blight
@ Prima Only on best farms/in Economic/costs AND Intermediate Applicable in organic
inoculum Ty some regions/in some risk perception farming
sources countries
. )
L - LR @ Plantin Only on best farms/in Economic/costs AND Small Applicable in organic
Case A: In Denmark farmers have been using N d a some regions/in some limited influence on farming
reduced dosages for years. ::i':::i:: countries blight
In Denmark, data from the naticnal monitoring ) T A ) A A
network, weather based infection pressura, cultivar @ Eartilization Cnly on IJ.EEt F?FI'I'IE_-"II'I LII.'I'IItEd influence on Small Appll.:ahle in organic
resistance and crop growth stage determine EDmi .reg|0n5_-"|n =ome Blight farming
strategies with reduced dozages. countries
. Widespread in practice Limited influence an Small Applicable in organic
:DDEE Model FResults 2005 @ Irrigation blight farming
@ Cultivar Only on best farms/in Economic/costs AND Lower dependency |Applicable in organic
Cases - the Metherlands resictance some regions/in some riskes AND risk on chemicals AND farming

@ Fungicides

Widespread in practice

Economic/costs AND
risk perception

Intermediate

Mot applicable in organic
farming, except that some
countries allow use of
Copper

@ D55

Only on best farms/in
some regions/in some
countries

Economic/costs AND
risk perception

Intermediate

Applicable in organic
farming, excluding
fungicide modules etc.

@ Desiccation

Widespread in practice

Risk perception

Small

@ Harvest

Widespread in practice
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Reduce primary inoculum sources

Reducing Primary Inoculum Sources
of Late Blight

Summary

The Gt siep = an mtegraind contml strategy for late blight s reducng the pamasy sources of nocdum.
Thes Grande sdentifies the mart comemon sources and ways to sedhace the nsk.
l-a*dhmmuuthhh“-mmhwmmm
Saected phusts o dharmges s 3. thes DNithadands, fos commpls, & sigs Boscts guowess b coves disnps
with black plastc before Apeil 15 aach yez.

Infested seed bbers are mother major mocuhen source and certified seed should be used where parable.
Testang for latent mfectons in seed tubecs remuns problematc and this Gusde provides sdvice cn stoaleges
for tackling this.

Corpoces ase mnother theest, sapecially when dhost coop toyed, and vol
M-mﬁﬁuﬂm&m—mnﬁuﬂdmmmhmmlﬂ,mwhq
be dfficalt and lebour-miemave. Indoed, these were strong mducatons that in 2007 infected voluniesns acted
0 iy nfoction soumcas auier this secving 15 accabersts the hite blight opidwase.

Eady craps covered with pecfonated palythene sleo pose a thevat and the Guade mecammends sprayng fan-
wh@--ﬁm.]mw-ﬂwb“-“afmlwmmm-ﬁ
sieniipet s i Wi g rours Wi G e 4 b 4 and i
after cover memoval

For further information please contact:

Huub Schepers, Applied Plant Research, Wageningen Uniersity,
Postbus 430, B200AK, Lelystad, Netherlands.

Telephone: 00 31 320 291 636

E-mall: huub.schepers@wurn|

About ENDURE

ENDURE Is the Eurcpsan Nstwark for the Durable Exp of Crop EMNDURE la
Natwork of Excalence (No& vnh twokey objectvas: and
tha usa of plamt ard astablsh Emmﬁnamﬂdlﬂdwhhdndummund

|mpianam':uon of sustarable past control strategies through:
» Bulding a lasting cop protection research community
» Providing and-usars with 3 broader mnge of short-lam schutions
» Dewdoping 3 helistic spproach to sustainsble past maragemant
 Taking stock of and g plant p polcy chang
In 10 countries farfour y -201 O, with
:::ndﬂ n.wonhwn the Eurcpean Commissions Skth Framewark Programms, Pﬂﬂﬂv S: Food Cuality

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

This publication was funded by EU grant [Project number: 031495), under the Sixth Framewcrk Programms,
and Is @talogued a5 ENDURE Potato Case Study - Guide Number 1, publishad in Septambar 2o0e.
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Reducing Primary Inoculum Sources
of Late Blight
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Reduce primary sources of inoculum

» Regulation of Arable Board

» Inspected by NAK-Agro

- Dumps: cover with black plastic
before 15 April

- Volunteers: control after 1 Juli when
> 2 plants/m? per 0,3 ha

> Excessive blight: control when:
> 1000 diseased leaflets/20 m?

» Warning: yellow card
» Red card: money fine
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Use resistant varieties

Using Cultivar Resistance to Reduce Inputs
Against Late Blight

Summary
mhw-m«f.m«ﬁu ¥ il in 2g Famypoide mprats as part of an
integrated contzol strategy. Both partial ﬂowt ahity) and f des can dow the develo-

penent of late blight and muny seposts show ghat partul meastance n the foliage can be used o complement

mmd—*um-—-na-&.-pshm- Hurope, semstant cultivers ame not grown an
a lasge scale because -&-Myﬂd-&-ﬁ—-—-ﬂ,
-!s—hnd-‘h#!---—-ﬁ--dm" > rad

—Indﬂ-w-qmmﬁ-—nlmuh-nn—d&-mdmlwh-h-

ch it h mib I ch with
e Blaght vther by l bewedmg or wang GMO techniques. Usng asgeness - genetic
modfication wing & natarsl gene from & crosable plant - mey prove mom icly acceptable. However,
& major barnes memans the dusability of resstance, testing for whach should be canducted acconfing 1o
Thes Guide examanes the current situaton in Husope, the prospects for fasther progress and scarces of
wnformation for sdwisers and growers

For further information please contact:

Huub Sch‘geﬁ Zamcled Plant Research, Wageningen University,
Postbus Lelystad, Netherlands.

Telephone: 00 31 320 291 636

E-mall: huub.schepers@wurnl|

About ENDURE

Is the rk for the Durabla Exploitation of mmhﬁm auounslu
Natwork of Excalance Nc& vilh twokey chjlctivas: an
tha usa of plant ard Emmﬁaamddhﬂdlrhtndndnmﬂnand
Iimplemantation of sustarable past camtrel strategies. Ih\ug
» Bullding a lasting oop protaction rescanch community
» Providing end-usars with 3 broader angs of short-tam solutions

» Dewdloping a holistic approach to sustsinable pest managemant

» Taking stock of and inf g plant p polcy changes.

for four years (2007201 08, with
Anancial -wmﬁm Ih- Eumpl.l ‘Commissions M\letﬂng ramme, pricety S0 hndmllty
and Seourty.
Website and ENDURE Information Centre

www.endure-network.eu

This publication was funded by EU grant (Project number 031495), under the Sixth Framawork Programme,
and I+ atalogued as ENDUIE’NIIgb Case Study - Guide Number 4, published In Septarmbet 2008,

D Photcs, from mp @ bonom: BEA, B. Hammal INBA, I F. Plcard; BBA, B. Hommat INRA, J. Waber; AS. Walker;
INRA, C.Slagmulder; BBA, B. Hommel: Agroicope ART, STE INAA N. Bartrand, Waropie INFA, F. Carrersa.
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Using Cultivar Resistance to
Reduce Inputs Against Late Blight

Didier Andriven, INRA, France; Bert Everhuis and Huub Sch WUR, Nethardand
Danis Gau:ll-' ACTA, Frarce: Jozefa Kapza and R-'mh Lebacks, IHAR, Poland;
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Targeted use of fungicides
A— oo oty i Nembe 3

Fungicides for Tackling Late Blight

Summary
lemwaﬁmmdhm B M o
control Lase blight bulence & sumber of facton 3 ficacy and ude-sffects (both

Hdmﬂhdnmddbn-aﬁbmhhh“m]’h

P i o i e s | FUNQGICides for Tackling

¢ sechuciag the epidenic. This seans geoweos and advisors ased oll the infoemetion and ool nesesssey to

P — Late Blight

deaved from & Decison Suppost System (DES). In & stategy, the firet spray, prodict chaics, dose mates,
qduwuwm*—hhu&ﬁﬁumhmww—m

vaneres fungades and weathes condstions. Didier Andrivon, INRA, France; Bert Everhuis and Huub Schag WUR, Nethadand
Imﬁ—-mpmﬁmhhu-‘m“mnmdwﬂhﬁnmw Deris Gaucher, ACTA, France; Jozefa Kapsa and Renats Lebacks, IHAR, Poland;
Hﬂmﬂﬂwmmwm“ s sture of w0 Bant Nialsan, AU, Denmark; Michalina Ruccco, CNR, italy

1t in immp pon om all these ol i wemlabl -ﬂﬁlﬁ--&v—r-ﬂf—

fmr—hl--hqnuu-—nﬁy
Thes Gusde sdemvtifien sources for obtammmg this infe and a table of fungades repatered for late blight
cantzol = five Husopesn countnes.

For further information please contact:

Huub Schepers, Applied Plant Research, Wageningen Un iversity,
Postbus 430, B200AK, Lelystad, Netherfands.

Telephone: 00 31 320 291 636

E-mall: huub.schepers@wurnl|

About ENDURE

ENDURE & ha Eurocpsan mmlkforhourable Pk dl:mp Is

a NﬂwukafEnllnmm wo koy

an the ulnofpl:tplwn:lm products, and nﬁHHIng ENWE 25 3 world leader in lmchukpmrn
and |past cont: glas through

» Bullding 3 lasting cop protection ressarch community

» Prowiding end-usars with a broader angs of shor-tlam solutions
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> [ ping a holistic ta P o
» Taking stock of and Informing plant p polcy changas.

g g nio F an w forfouryears 2007-2010), with
#nancial support from the Europ Sxth g pricrty S Food Cualty
and Seourty.

Website and ENDURE Information Centre

www.endure-network.eu

This publication was funded by EU grant (Project rumbar: 031499), undar the Sixth Famowork Programma,
and is aalogued 33 ENDURE Potato Case Study — Guida Number 3, published In Septambeg 2008,

© Phatse, from top o bottom: BEA, B. Hoemmat INBA, LF. Flcard; BBA, 8. Hammet INRA, J. Webar; A 5. Walker;
INRA, C. Slagmuider; BBA, B. Hommel; Agrmicope ART; SOE INRA N. Bartrand, Wropic; INRA, F. Carersa
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- Fungicide comparison - Updated 15 July 2010
u [r@ B I] t The effectiveness of fungicide products/co-formulations for the contrel of P. infestans based on
highest rate registered in Europe. These ratings are the opinion of the Fungicides Sub-Group |
Arras late blight workshop, 2010 and are based on field experiments and experience of the pr¢
A pOtOtO late blight networlcfor Europe performance when used in commercial conditions.

= = - - Hold mouse over headers to get explanation
Effectiveness Mode of action Rainfast

oduct ! Leaf blight 2 New growth Stem blight Tuber blight | Protectant Curative Anti sporulant
copper ? ' : 0 0
dithiocarbamates 2.0 ? 0 0 0
chlecrothalonil ? 0 0 0
cyazofamid 3.8 0 0
fluazinam 2.8 0 0
zoxamide + mancozeb 2.8 ? S 0 0
famoxadone + cymoxanil ? N/A
mandipropamid 4.0 5 &
benthiavalicarb + mancozeb 3.7 ? 5
cymoxanil + mancozeb ? 0
cymeoxanil + metiram ? 0
cymoxanil + copper ? 0
dimethemorph + mancozeb 3.0 ?
fenamidone + mancozeb 2.6 ? S 0 S
benalaxyl + mancozeb ¢ ' N/A
metalaxyl-M + mancozeb ¢ N/A
metalaxyl-M + fluazinam N/A
propamocarb-HCl + mancozeb
propamocarb-HCI| + chlorothalonil 3.4
propamocarb-HCI| + fenamidone 2.5
prepamocarb-HCIl + fluopicolide 3.8

! The scores of individual products are based on the label recommendation and are NOT additive for mixtures of active ingredients. Inclusion of a product i
indicative of its registration status either in the EU or elsewhere in Europe, 2 Based on EuroBlight field test in 2006-2008, 3 Includes maneb, mancozeb, pro
metiram, ¢ See proceedings for comments on phenylamide resistance, S Based on limited data, © In some trials there were indications that the rating was

Ratings for leaf blight is based on results from Eurcblight field trials during 2006-2009, and only compeounds included in these trials are rated for leaf blight.
leaf blight is a 2-5 scale (see technical report). All other ratings are 1-3 scale indicated by a combination of full (1) and half (¥z) orange colored dots.

Key to ratings: 0 = no effect ; = reascnable effect ; » = good effect ; = very good effect ; N/JA = not recommended for contrel of tuber blight;
experience in trials and/or field conditions. .

Whilst every effort has been made to ensure that the information is accurate, no liability can be accepted
the tables or for any loss, damage or other accident arising from the use of the fungicides listed herein.

Shat it i At ammenasea A £ i i i
EWA GEMNINGEN r use within one or more EU countries.

For quality of lite abel recommendation for a particular product. Where the disease pressure
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Decision Support Systems
o oy~ i b 2

Using Decision Support Systems to Combat
Late Blight

Summary o » . ..
e s e e no s | Using Decision Support
nisk mnd can also be used o justify fangpode mputs snd s & sousce of ad ‘where the b

BRI o o Sty s oo 55 B e oo g | SYStE@MS to Combat Late Blight
et gtk sofr oot peineps btheny ey s e

can alsc wvond dramanc dacase costreaks that have 1 be nopped by ueng mieeve poaneg regrmes Didiar Andrivon, INRA, France; Bert Evarhuis and Huub Schapars, WUR, Netherands;
This Guide excamines the DES currently in use in Denmesk, France, lasly, The Netheckmnds and Polasd snd Daris Gaucher, ACTA, France; Jozefa Kapsa and Renata Lebacka, IHAR, Poland;
what the immedate futiice holds for these systema. The Danish system (wwwplantemnbodk), for exmple, i Bant Nialsan, AU, Denmark; Michaina Ruccco, CNR, Italy

part of the wider Web bhght moestonng netwark which covers all countres amaand the Baltic Sea. A Nosthe

implementation i esch country's own DSS. In France, the Flant Protection Servics snd ARVALIS have ench
developed & DES, but ace now wordking on & single DSS scheduled to go cnline from 2009,

For further information please contact:

Huub Schepers, Applied Plant Research, Wageningen Unversity,
Postbus ., szu:ﬂic Lelystad, Netherlands.

Telephone: 00 31 320 291 636
E-mall: huub.schepers@wurnl

About ENDURE

ENDURE Is the European Network for the Durabla Expl of Crop ENDURE ks 2
MNatwork of Excalance (No& with two key chjectives: restruciunng f and ¥ on
tha usa of plant p ch and establishing ENDURE a3 3 world leadsr in e dovelopment and
implemantation of sustainablo past control mugla's! through:

» Bullding a lasting oop protection rescanch community
» Providing and-usars with 2 broadar mnge of short-tam solutions

» Dewdophg a holisti h o bl past =
» Taking stock of and Informing plant p polcy chang

Eightaan onrganistions In f wa forfour years (2007 201 01, with

Anancial ort from the Coer Stath F Programms, pricrty S: Food Quality

and Seaurty.

Website and ENDURE Information Centre Fhoto © Berd Homma, JKL

www.endure-network.eu

This publication was funded by BU grant (Project number: 03149%), undar tha Sixth Framework Programms,
and Is catalogued s ENDURE Potato Case Study - Guida Number 2, publishad in Scpiarmbeg 2008,
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Monitoring infected fields

{C} Dacon

Haarneningen
Phytophthora infestans
in omgewving van
Landeli jk

{straal 175 kn.,}

Datun:  06-07-11

waardes
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1 E
- 70 kn ®
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DSS: Plant-Plus (Dacom)
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Conclusions P. infestans

v P. infestans will continuously adapt itself (evolution)

» 4 important Best practices
- Reduction of primary sources of inoculum

> Input of fungicides can be reduced on varieties with a durable
resistance

> Fungicide characteristics linked with disease pressure and
growth stage of potato crop

- DSS integrate & organize all information

» This integrated approach increases the efficacy of
control, reduces the costs and environmental side
effects
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Thank you for your attention
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