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Potato FAQ…. 

•How close  is la te  b lig t to my a re a / fie ld  
•Is it ”blight we a the r” now? 
•”Blight we a the r” the  comming da ys? 
•Is it time  to a djust / cha nge  stra te gie s? 
•Ne e d for e ffe ctive  preve ntive  fungicide s?  
•Ne e d for cura tive  a ctions?  

• Ca n I sa ve  money? 
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National concerns…. 
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• Incre a sing use  of fungicide s 
• Fa rme r e conomy 
• Da nish pota to production 
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Decission support  

•Possibility to re duce  fungicide  input 
 

•Effe ctive  dise a se  control 
•Improve me nts in control stra te gie s 
•Sa me  or highe r ne t yie ld  
 

•Re se a rch a nd deve loppme nt supporte d by 
•Da nish Pota to Council (KAF) 
•Ministry of Environme nt 
•Ministry of Agriculture  (Na turErhve rvstyre lse n) 
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• De cission support syste m for  control of pota to la te  
b light (Phytophthora infestans) 

• Support to potato growers and advisors 

• Information and forecast system 
• Monitoring of first attack and spread of LB 

• Weather forecast 

• Prognosis for potential infection pressure 

• Recommendations  
• Recomended dose level depending on risk (not public yet) 

• www.landbrugsinfo.dk  (www.skimmelstyring.dk) 

Blight Management  
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• No a tta ck in country 

• Atta ck in country 

• Atta ck in re gion 

• Atta ck in fie ld   
 

 

 

 
 

 

Monitoring 
ne twork 
www.la ndbrugsinfo.dk 

Occurrence of late blight  

 

Re cordings from a dvisors tha t fre que ntly 
a re  visiting pota to fie lds 
Re d: New infe ctions. Blue : > 10 da ys old  
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Infection pressure 

Daily risk values 
(HSPO, hours/ day): 
•Te mpe ra ture  > 10C 
•RH > 88 %  

Sum HSPO: 
(running mean) 
Prognosis for the  
da y a nd 
comming 4 da ys 
 
 

Local weather 
•Te mpe ra ture  
•Rh 
•Hourly va lue s 
•4 days weather 
forecast 
 

Estima te  of  spore  production, spre a d a nd infe ction 
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Infection pressure  

Historica l da ta  
Actua l da y 
4 da ys fore ca st 



AARHUS 
UNIVERSITY 

Local risk level 

LOW 

MODERATE 

HIGH 

VERY HIGH 
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Regional risk levels 



AARHUS 
UNIVERSITY 

Weather data 

Re giona l we a the r for ca st 
(Da nish Me t. Office ) 

Rh, te mp a nd pre cipita tion 
historica l va lue s a nd 7 da ys 
prognosis 
(Da nish Me t. Office ) 

Actua l da y 
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Weather data 

Sta tus for pre cipita tion 

Actua l we e k 

Ma y 

Give n pe riod 
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Available tools at www.landbrugsinfo.dk  
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Use of information  

• Fa rme rs 
• Sta rch produce rs 
• Advisors 
• Na tiona l a dvisory se rvice  

 
Decission support 
 Ba ckground informa tion combine d with othe r informa tion 
 Support not de cission mode l (!) 
 Re comme nda tions a nd newsle tte rs to fa rme rs 
 We kly a dvisor te le phone  me e tings in the  se a son (Monda y) 
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Toolbox  on development platform 

Diffe re nt a pplica tions unde r deve lopme nt 
 
 GUDP proje ct 

p la tform 
 
Deve lopme nt 
tools for the  
proje ct 

www.skimme lstyring.dk 



AARHUS 
UNIVERSITY 

Toolbox:  Ne ga tiv prognosis 
 

Mode l to fore ca st risk 
of la te  blight 
outbre a k 
(va lue s>130) 
(Ullrich a nd 
Schrodte r) 
 

• Te mpe ra ture , Rh, a nd ra infa ll (sta rting a t crop e me rge nce ) 
• Accumula te d risk va lue s 
• Ca n be e  use d  pre dict the  timing of the  first tre a tme nt.  
• Mode l a ssume s the  sa me  a mount of initia l inoculum is pre se nt eve ry ye a r 
• Old mode l tha t just ne e ds to be  imple me nte d a nd e xpla ine d 
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Toolbox: Sma rtphone  a pplica tions  

Loca l Infe ction 
pre ssure  a va ila ble  a s 
a pplica tion on 
sma rtpone  (de mo 
ve rsion) 

http://googleads.g.doubleclick.net/aclk?sa=L&ai=Bs0gQFnltUMPnG8S48APe64CoAryrqPoCAAAAEAEgADgAUOaHwPv9_____wFYjLbk0zdgkYyLhewXggEXY2EtcHViLTg5NjI3OTAzMDgxOTI2MzeyARZ3d3cua25vd3lvdXJtb2JpbGUuY29tugEJZ2ZwX2ltYWdlyAEC2gF8aHR0cDovL3d3dy5rbm93eW91cm1vYmlsZS5jb20vc21hcnRwaG9uZXMvc21hcnRwaG9uZWFwcHMvTmV3cy8xNTY2MDcxL2dvb2dsZV9tYXBzX2Zvcl9hbmRyb2lkX3VwZGF0ZWRfd2l0aF9jeWNsZV9yb3V0ZXMuaHRtbJgCsG2pAvEe-PxWCbs-wAIC4AIA6gItMzU5L2ltcGNvdW50LmNvLnVrL3NuYXBkcmFnb25fa3ltX3NraW5fMjkwNTEy-ALy0R6QA8gGmAOMBqgDAeAEAaAGFA&num=0&sig=AOD64_1ruaJW63l3ZrF-8_uzjqF-MEd52w&client=ca-pub-8962790308192637&adurl=http://na
http://googleads.g.doubleclick.net/aclk?sa=L&ai=Bs0gQFnltUMPnG8S48APe64CoAryrqPoCAAAAEAEgADgAUOaHwPv9_____wFYjLbk0zdgkYyLhewXggEXY2EtcHViLTg5NjI3OTAzMDgxOTI2MzeyARZ3d3cua25vd3lvdXJtb2JpbGUuY29tugEJZ2ZwX2ltYWdlyAEC2gF8aHR0cDovL3d3dy5rbm93eW91cm1vYmlsZS5jb20vc21hcnRwaG9uZXMvc21hcnRwaG9uZWFwcHMvTmV3cy8xNTY2MDcxL2dvb2dsZV9tYXBzX2Zvcl9hbmRyb2lkX3VwZGF0ZWRfd2l0aF9jeWNsZV9yb3V0ZXMuaHRtbJgCsG2pAvEe-PxWCbs-wAIC4AIA6gItMzU5L2ltcGNvdW50LmNvLnVrL3NuYXBkcmFnb25fa3ltX3NraW5fMjkwNTEy-ALy0R6QA8gGmAOMBqgDAeAEAaAGFA&num=0&sig=AOD64_1ruaJW63l3ZrF-8_uzjqF-MEd52w&client=ca-pub-8962790308192637&adurl=http://na
http://googleads.g.doubleclick.net/aclk?sa=L&ai=Bs0gQFnltUMPnG8S48APe64CoAryrqPoCAAAAEAEgADgAUOaHwPv9_____wFYjLbk0zdgkYyLhewXggEXY2EtcHViLTg5NjI3OTAzMDgxOTI2MzeyARZ3d3cua25vd3lvdXJtb2JpbGUuY29tugEJZ2ZwX2ltYWdlyAEC2gF8aHR0cDovL3d3dy5rbm93eW91cm1vYmlsZS5jb20vc21hcnRwaG9uZXMvc21hcnRwaG9uZWFwcHMvTmV3cy8xNTY2MDcxL2dvb2dsZV9tYXBzX2Zvcl9hbmRyb2lkX3VwZGF0ZWRfd2l0aF9jeWNsZV9yb3V0ZXMuaHRtbJgCsG2pAvEe-PxWCbs-wAIC4AIA6gItMzU5L2ltcGNvdW50LmNvLnVrL3NuYXBkcmFnb25fa3ltX3NraW5fMjkwNTEy-ALy0R6QA8gGmAOMBqgDAeAEAaAGFA&num=0&sig=AOD64_1ruaJW63l3ZrF-8_uzjqF-MEd52w&client=ca-pub-8962790308192637&adurl=http://na
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Toolbox: Inde x for surviva l of spora ngia  

Survuiva l of 
spora ngia  de pe nds 
on globa l ra dia tion 
(UV) 

• Infe ction risk = surviva l ra te  x spora ngia  
• UV ra dia tioin + prognosis for UV ra dia tion 

http://googleads.g.doubleclick.net/aclk?sa=L&ai=Bs0gQFnltUMPnG8S48APe64CoAryrqPoCAAAAEAEgADgAUOaHwPv9_____wFYjLbk0zdgkYyLhewXggEXY2EtcHViLTg5NjI3OTAzMDgxOTI2MzeyARZ3d3cua25vd3lvdXJtb2JpbGUuY29tugEJZ2ZwX2ltYWdlyAEC2gF8aHR0cDovL3d3dy5rbm93eW91cm1vYmlsZS5jb20vc21hcnRwaG9uZXMvc21hcnRwaG9uZWFwcHMvTmV3cy8xNTY2MDcxL2dvb2dsZV9tYXBzX2Zvcl9hbmRyb2lkX3VwZGF0ZWRfd2l0aF9jeWNsZV9yb3V0ZXMuaHRtbJgCsG2pAvEe-PxWCbs-wAIC4AIA6gItMzU5L2ltcGNvdW50LmNvLnVrL3NuYXBkcmFnb25fa3ltX3NraW5fMjkwNTEy-ALy0R6QA8gGmAOMBqgDAeAEAaAGFA&num=0&sig=AOD64_1ruaJW63l3ZrF-8_uzjqF-MEd52w&client=ca-pub-8962790308192637&adurl=http://na
http://googleads.g.doubleclick.net/aclk?sa=L&ai=Bs0gQFnltUMPnG8S48APe64CoAryrqPoCAAAAEAEgADgAUOaHwPv9_____wFYjLbk0zdgkYyLhewXggEXY2EtcHViLTg5NjI3OTAzMDgxOTI2MzeyARZ3d3cua25vd3lvdXJtb2JpbGUuY29tugEJZ2ZwX2ltYWdlyAEC2gF8aHR0cDovL3d3dy5rbm93eW91cm1vYmlsZS5jb20vc21hcnRwaG9uZXMvc21hcnRwaG9uZWFwcHMvTmV3cy8xNTY2MDcxL2dvb2dsZV9tYXBzX2Zvcl9hbmRyb2lkX3VwZGF0ZWRfd2l0aF9jeWNsZV9yb3V0ZXMuaHRtbJgCsG2pAvEe-PxWCbs-wAIC4AIA6gItMzU5L2ltcGNvdW50LmNvLnVrL3NuYXBkcmFnb25fa3ltX3NraW5fMjkwNTEy-ALy0R6QA8gGmAOMBqgDAeAEAaAGFA&num=0&sig=AOD64_1ruaJW63l3ZrF-8_uzjqF-MEd52w&client=ca-pub-8962790308192637&adurl=http://na
http://googleads.g.doubleclick.net/aclk?sa=L&ai=Bs0gQFnltUMPnG8S48APe64CoAryrqPoCAAAAEAEgADgAUOaHwPv9_____wFYjLbk0zdgkYyLhewXggEXY2EtcHViLTg5NjI3OTAzMDgxOTI2MzeyARZ3d3cua25vd3lvdXJtb2JpbGUuY29tugEJZ2ZwX2ltYWdlyAEC2gF8aHR0cDovL3d3dy5rbm93eW91cm1vYmlsZS5jb20vc21hcnRwaG9uZXMvc21hcnRwaG9uZWFwcHMvTmV3cy8xNTY2MDcxL2dvb2dsZV9tYXBzX2Zvcl9hbmRyb2lkX3VwZGF0ZWRfd2l0aF9jeWNsZV9yb3V0ZXMuaHRtbJgCsG2pAvEe-PxWCbs-wAIC4AIA6gItMzU5L2ltcGNvdW50LmNvLnVrL3NuYXBkcmFnb25fa3ltX3NraW5fMjkwNTEy-ALy0R6QA8gGmAOMBqgDAeAEAaAGFA&num=0&sig=AOD64_1ruaJW63l3ZrF-8_uzjqF-MEd52w&client=ca-pub-8962790308192637&adurl=http://na
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• Susceptible 

• Moderate resistant. Higher level beginning of season (Kuras) 
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Bintje Saturna Kuras Oleva

Toolbox: Re sista nce  leve l in va rie tie s 

Te st a fte r Euca blight 
protocol. 
No tria ls for the  mome nt 
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Toolbox: Fungicide  dose  mode l 

Dose  va rie s 
de pe nding on risk 
situa tion (a ctua l 
a nd coming da ys) 

 

http://googleads.g.doubleclick.net/aclk?sa=L&ai=Bs0gQFnltUMPnG8S48APe64CoAryrqPoCAAAAEAEgADgAUOaHwPv9_____wFYjLbk0zdgkYyLhewXggEXY2EtcHViLTg5NjI3OTAzMDgxOTI2MzeyARZ3d3cua25vd3lvdXJtb2JpbGUuY29tugEJZ2ZwX2ltYWdlyAEC2gF8aHR0cDovL3d3dy5rbm93eW91cm1vYmlsZS5jb20vc21hcnRwaG9uZXMvc21hcnRwaG9uZWFwcHMvTmV3cy8xNTY2MDcxL2dvb2dsZV9tYXBzX2Zvcl9hbmRyb2lkX3VwZGF0ZWRfd2l0aF9jeWNsZV9yb3V0ZXMuaHRtbJgCsG2pAvEe-PxWCbs-wAIC4AIA6gItMzU5L2ltcGNvdW50LmNvLnVrL3NuYXBkcmFnb25fa3ltX3NraW5fMjkwNTEy-ALy0R6QA8gGmAOMBqgDAeAEAaAGFA&num=0&sig=AOD64_1ruaJW63l3ZrF-8_uzjqF-MEd52w&client=ca-pub-8962790308192637&adurl=http://na
http://googleads.g.doubleclick.net/aclk?sa=L&ai=Bs0gQFnltUMPnG8S48APe64CoAryrqPoCAAAAEAEgADgAUOaHwPv9_____wFYjLbk0zdgkYyLhewXggEXY2EtcHViLTg5NjI3OTAzMDgxOTI2MzeyARZ3d3cua25vd3lvdXJtb2JpbGUuY29tugEJZ2ZwX2ltYWdlyAEC2gF8aHR0cDovL3d3dy5rbm93eW91cm1vYmlsZS5jb20vc21hcnRwaG9uZXMvc21hcnRwaG9uZWFwcHMvTmV3cy8xNTY2MDcxL2dvb2dsZV9tYXBzX2Zvcl9hbmRyb2lkX3VwZGF0ZWRfd2l0aF9jeWNsZV9yb3V0ZXMuaHRtbJgCsG2pAvEe-PxWCbs-wAIC4AIA6gItMzU5L2ltcGNvdW50LmNvLnVrL3NuYXBkcmFnb25fa3ltX3NraW5fMjkwNTEy-ALy0R6QA8gGmAOMBqgDAeAEAaAGFA&num=0&sig=AOD64_1ruaJW63l3ZrF-8_uzjqF-MEd52w&client=ca-pub-8962790308192637&adurl=http://na
http://googleads.g.doubleclick.net/aclk?sa=L&ai=Bs0gQFnltUMPnG8S48APe64CoAryrqPoCAAAAEAEgADgAUOaHwPv9_____wFYjLbk0zdgkYyLhewXggEXY2EtcHViLTg5NjI3OTAzMDgxOTI2MzeyARZ3d3cua25vd3lvdXJtb2JpbGUuY29tugEJZ2ZwX2ltYWdlyAEC2gF8aHR0cDovL3d3dy5rbm93eW91cm1vYmlsZS5jb20vc21hcnRwaG9uZXMvc21hcnRwaG9uZWFwcHMvTmV3cy8xNTY2MDcxL2dvb2dsZV9tYXBzX2Zvcl9hbmRyb2lkX3VwZGF0ZWRfd2l0aF9jeWNsZV9yb3V0ZXMuaHRtbJgCsG2pAvEe-PxWCbs-wAIC4AIA6gItMzU5L2ltcGNvdW50LmNvLnVrL3NuYXBkcmFnb25fa3ltX3NraW5fMjkwNTEy-ALy0R6QA8gGmAOMBqgDAeAEAaAGFA&num=0&sig=AOD64_1ruaJW63l3ZrF-8_uzjqF-MEd52w&client=ca-pub-8962790308192637&adurl=http://na
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Fungicide  dose  mode l  

• Use  of fungicide s (dose  x inte rva ls) de pe nd on risk situa tion 
(a ctua l a nd coming da ys): 

• Recommended actual dose:  

 Infe ction pre ssure  x occure nce  of LB x leve l of re sista nce  

 

• No or low risk of infe ction:  No spra ying or low dose  of  
     effective fungicide s 

• Incre a sing risk of infe ction: Dose  of effective fungicide s 
     de pe nds on  a ctua l risk 
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Dose-response curves for potato fungicides, examples 

AU, Flakkebjerg 12 sprayings, 7 days intervals 
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• Susceptible 

• Moderate resistant. Higher level beginning of season (Kuras) 
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Bintje Saturna Kuras Oleva

Re sista nce  leve l in va rie tie s 
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Fie ld  tria ls with dose  mode ls 2009-2011 
 
1. Ditha ne  NT   2 kg/ ha  
2. Ra nme n – Revus  1/ 1 dose  
3. Ra nma n – Revus  ½ dose  

 
4. Mode l 1   Re duce d dose  e spe cia lly e a rly se a son 

 
5. Mode l 2  Dose  furthe r re duce d  

 
6. Mode l 3  As mode l 1 but include s Ditha ne  NT 

 
Va rie try:  Kura s (sta rch va rie ty) 
Loca tions:  3 (Fla kke bje rg, He rning & Try)  
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9 tria ls 2010-2011 
Ne t yie ld  (DKR/ ha ) %  la te  blight (e a rly se p.) 
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12 tria ls 2009-2011  

0 2 4 6 8 10 12 14

Model 1

Revus-Ranman ½

Revus-Ranman 1/1

Dithane NT

12 
12 

6 

9,5 

7,7 

10,2 

12,2 

12,3 

6.1 

9,4 

0 5000 10000 15000 20000 25000

0 5000 10000 15000 20000 25000

n.s. 

n.s. 



AARHUS 
UNIVERSITY 

27 

9 tria ls 2010-2011 
Ne t yie ld  (DKR/ ha ) %  la te  blight (e a rly se p.) 

0 2 4 6 8 10 12 14

Model 3

Model 2

Model 1

Revus-Ranman ½

Revus-Ranman 1/1

Dithane NT

12 tria ls 2009-2011  

0 2 4 6 8 10 12 14

Model 1

Revus-Ranman ½

Revus-Ranman 1/1

Dithane NT

12 
12 

6 

9,5 

7,7 

10,2 

12,2 

12,3 

6.1 

9,4 

0 5000 10000 15000 20000 25000

0 5000 10000 15000 20000 25000

n.s. 

n.s. 



AARHUS 
UNIVERSITY 

28 

9 tria ls 2010-2011 
Ne t yie ld  (DKR/ ha ) %  la te  blight (e a rly se p.) 
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9 tria ls 2010-2011 
Ne t yie ld  (DKR/ ha ) %  la te  blight (e a rly se p.) 
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0 2 4 6 8 10 12 14

Model 3

Model 2

Model 1

Revus-Ranman ½

Revus-Ranman 1/1

Dithane NT
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Model 3

Model 2

Model 1

Revus-Ranman ½
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25% 

8% 

36% 

21% 

Tre a tme nt fre que ncy inde x *) 

3 tria ls 2011 9 tria ls 2010-2011 

Re duction 0-25% 
(fa vora ble  blight conditions) 

15% 

Re duction 15-36% 

*) numbe r of time s spra ye d with sta nda rd dose  (e .g . 4 x ½ = 2) 
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Summary: Blight Management 
•Monitoring syste m works a nd shows 
the  first a tta cks a nd spre a d of LB  

•Ca lcula tion of infe ction pre ssure  
works 

 
•Leve l re fle cts pe riods with low a nd 
high LB dise a se  pre ssure  
(e xpe rie nce d from pra ctice )  

 
•Ba sis for a djusting stra te gie s a nd 
timing of cura tive  products 
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•Still a  re se a rch mode l 
 

•Ba sis for re duction in fungicide  input (a pprox.30%) 
 

•Sa me  or be tte r LB control a s full sta nda rd dose  
 

•Sa me  ne t yie ld  a s sta nda rd rutine  
 

•Improve me nts:  Alte rna ria  modul 
New fungicide s (prev./ cur.) 
Ea rly sta rt 

 
 
 
 

Summary: Dose model 
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Blight Management  

? 



AARHUS 
UNIVERSITY 

34 


	Blight ManagEment�DSS for control of potato late blight�Experiences from Denmark
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34

