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Decision support systems and inputs 

Decision 
Support 
System Input Forecast 

Interacts with 
fungicide 
treatment 

NEWA Weather stations; on-site; 
private and public 

Limited No 

SkyBit Interpolated meso-scale 
est.; off-site 

Yes No 

AgRadar SkyBit data; off-site Yes Yes 

RIMpro Weather stations; on-site Yes Yes 



NEWA 

§  Temperature, leaf 
wetness, rainfall 

§  Infection events 
§  Ascospore maturity 
§  Wetness event details 
§  http://newa.cornell.edu 



NEWA 
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SkyBit 

§  E-Weather ™ 
§  Max, min temp; inches precip.; leaf wetness; rh 
§  AgWeather IPM Apple Disease Product (output 

described below) 
§  http://www.skybit.com 
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AgRadar 

§  Formerly Orchard Radar 
§  Data source is SkyBit E-Weather™ product 
§  Disease and insect models (and horticulture!) 
§  http://extension.umaine.edu/ipm/programs/apple/

pestcasts/ 



AgRadar – model output 



AgRadar – model output 

§  Set threshold at ≥1% of “scab potential” get 6 infections 
§  Last ascospores released June 5 



AgRadar – model output 



RIMpro 

§  Marc Trapman – Netherlands 
§  Relative Infection Measure Program 
§  Uses on-site weather station data 
§  Detailed picture of scab infection process 
§  http://www.rimpro.eu 



§  RIM scale is arbitrary – values over 300 “a big deal” 
§  Some spores ejected, some not; some germinate, some 

don’t; some infect, some don’t 



§  3 infection periods here 
§  Spore release > germinating spores > infection value  
§  Curative zone = germ. spores still susceptible to 

fungicide 



§  Set RIM = 100 as threshold get 6 infection periods 
§  Last ascospores released June 3 



Comparison in terms of primary scab 

Decision 
Support 
System 

Number of Primary 
Infection Periods 

Last Ascospore 
Release Date 

NEWA 9 May 28 
SkyBit 10 June 4 
AgRadar 6 June 5 
RIMpro 6 June 3 



Comparison in terms of primary infection periods 
Dates NEWA SkyBit AgRadar RIMpro 

Apr 15-16 √ √ 
Apr 22-24 √ √ √ 
Apr 26-27 √ √ √ 
Apr 29-May 2 √ √ √ √ 
May 9-11 √ √ √ √ 
May 15-17 √ √ √ √ 
May 22-25 √ √ √ √ 
May 27-28 √ √ √ 
May 30-31 √ √ 
June 4-5 √ √ 
Total 9 10 6 6 



Ascospore maturity: DSS models 



Ascospore maturity: trapping and lab assays 

5/16 5/27 6/9 



Ascospore maturity: observed and models 



Does this matter in terms of fungicide applications? 

§  In order to determine need to apply a fungicide, 
need to know whether fungicide residue is effective 

§  Gap in knowledge of fungicide depletion 
§  AgRadar and RIMpro have depletion rules; NEWA 

and SkyBit do not 
§  Arbitrary rule: 
§  One week OR 1 inch rain OR one growth stage 

change 
§  Then need to reapply for next infection 



Comparison in terms of recommended sprays 
Infection 

Dates Growth NEWA SkyBit RIMpro Cal. AgRadar 
Apr 15-16 green tip √ √ √ √ 

Apr 22-24 √ √ √ √ 

Apr 26-27 ½“ green 

Apr 29-May 2 √ √ √ √ √ 

May 9-11 pink √ √ √ √ √ 

May 15-17 bloom √ √ √ √ √ 

May 22-25 petal fall √ √ √ √ √ 

May 27-28 fruit set 

May 30-31 fruit set √ √ √ √ 

June 4-5 early fruit √ 

Total 7 7 6 7 6 



Field trial 

§  Fungicide trial, McIntosh block, 3-tree reps, 6 
reps, 6 treatments sprayed according to DSS  

§  NEWA, SkyBit, RIMpro IPM, calendar control, 
unsprayed control 

§  Applied the same fungicides to NEWA, SkyBit, 
RIMpro IPM and calendar – DSS determined 
timing 

 



Comparison in terms of actual sprays 
Dates G.S. Fungicide NEWA SkyBit RIMpro Cal. 

Apr 22 gr. t. copper hydroxide √ √ √ √ 

Apr 28 ½” g. captan + mancozeb + kresoxim-methyl √ √ √ √ 

May 1 t.c. cyprodinil + mancozeb √ √ 

May 7 pink difenoconazole/cyprodinil + mancozeb √ √ 

May 9 pink difenoconazole/cyprodinil + mancozeb √ √ 

May 14 bl. kresoxim-methyl + mancozeb √ √ √ √ 

May 21 p. f. difenoconazole/cyprodinil + mancozeb 
 

√ √ √ √ 

Jun 2 fr. captan + mancozeb √ 

Jun 3 fr. captan + mancozeb √ √ √ 

Jun 13 fr. fluxapyroxad/pyraclostrobin + captan √ √ √ √ 

Total  7 8 8 7 



Field trial  

DSS 
Leaf scab 
incidence*  

Leaf scab 
severity** 

Fruit scab 
rating*** 

NEWA 51.5% b 0.63  b 0.3 b 

SkyBit 49.2% b 0.70  b 0.5 b 

RIMpro IPM 50.9% b 0.65  b 0.3 b 

Calendar 52.5% b 0.66  b 0.4 b 

Control 100.0% a 7.15 a 2.1 a 

*  Differences significant at p=0.05 by Tukey’s HSD 
** Infected leaves per terminal 
***0 = no scab; 1 ≤ 10%; 2 ≤ 50%; 3 > 50% 



RIMpro estimates fungicide protection “50% adequate for 
heavy infections; 
25% will protect 
against moderate to 
light infections.”!



AgRadar estimates of fungicide depletion 

§  Protectant fungicides – combination of time, rain 
and tree growth 

§  Basically 7 days OR 2 inches of rain adjusted for 
temperature (e.g. warm temps. decrease time) 

§  Systemic fungicides similar with 48 to 72 hr. post-
infection activity 







Conclusions 

§  The four DSSs reported different numbers of 
primary infection periods, ranging from 6 to 10. 

§  Dates of final primary infection periods also 
differed, a 10 day range. 

§  Recommended fungicide applications that would 
have been applied did not differ greatly, at either 6 
or 7. 

§  A field test of 3 DSSs plus a calendar schedule 
applied either 7 or 8 sprays; no difference in scab 
incidence or severity. 



Observations 

§  DSSs included varying levels of fungicide 
information, particularly with regard to depletion – 
NEWA and SkyBit had none; AgRadar and 
RIMpro included models. 

§  It is not clear in the models that if secondary scab 
appears, the primary models are no longer useful. 

§  Using any of the models requires familiarity with 
apple scab epidemiology and takes time to learn 
the interface. 



Thanks! 

This work was made possible by a grant 
for from the Northeast Regional IPM 
Center, Northeast SARE and the 
University of Massachusetts Amherst 
Center for Agriculture, Food and the 
Environment. 
 
Thanks to Marc Trapman, Vincent 
Philion, Glen Koehler, Joe Russo and 
Juliet Carroll who have been generous 
with their help in getting us and growers 
familiar with these DSS tools. 


