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Reducing Application Rates as a 
Priority Policy Goal 

Åά/ƻǊƴ ƛǎ ǘƘŜ Ƴƻǎǘ ƛƴǘŜƴǎƛǾŜ ǳǎŜǊ ƻŦ ƴƛǘǊƻƎŜƴ ŦŜǊǘƛƭƛȊŜǊΣ 
on a per acre basis and in total use. Fertilizer applied 
to corn is least likely to be applied in accordance with 
ŀƭƭ ǘƘǊŜŜ .atǎ όǊŀǘŜΣ ǘƛƳƛƴƎΣ ƳŜǘƘƻŘύΦέ 

ÅάwŜŘǳŎƛƴƎ όΧύ application rates is the one BMP that 
reduces all forms of reactive nitrogen, even when the 
timing and method of application are not idealΦέ 

Ribaudo, Marc, Jorge Delgado, LeRoy Hansen, Michael Livingston, Roberto Mosheim, and James Williamson. Nitrogen In Agricultural Systems: Implications For Conservation Policy. ERR-127. 
U.S. Dept. of Agriculture, Econ. Res. Serv. September 2011. 
 



Profits & Environment: No Conflict 

Data from Quebec (Giroux et al. 2009) 
Similar results for N2O (Van Groenigen et al. 2010) 

Low N losses zone 

High N losses zone 



EONR vary: Rates must be personalized 

Sawyer et al. 2006 

Québec Iowa 

Tremblay, Gilles 2015 



N rate, yield and EONR 

Raun et al. 2009 



Adapting N to season: being done? 

Åά/ƘŀƴƎƛƴƎ nitrogen fertilizer rate, όΧύΣ is usually 
easy to accomplish, but in practice is not done 
much. Some producers will alter nitrogen rate 
based on the previous crop, some will modify 
rate from year to year based on price signals, and 
others may adjust nitrogen rates based on 
varying yield potentials between fields. 
However, it is common for producers to use the 
same nitrogen rate for a given crop over all 
fields and from year to yearΦέ 



The « season » 

Tremblay et al. 2012 



Abundant and Well-distributed Rainfall: 
AWDR = amount * spread in time 

Tremblay et al. 2012 
50 N response trials sites across North-America 

Tremblay et al. (unpublished) 
N response trials: 242 Quebec, 80 Ontario 

Maximum correlation with N rate effect on yield 

15 days before sidedressing and 30 days after 20 days before sidedressing and 12 days after 

Used in practice: -15 / +15 days 



Available rainfall information in real-time 
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Nitrogen application date 

Actual rainfall Forecast rainfall 



Responses to N rates depending on 
AWDR groups (QuebecςOntario Corn DB) 

Dry Wet Very wet 

AWDR -15d/+15d 



Relative importance for EONR 

CRAAQ, 2016 

Important + THE 
MAIN reason for 
insurance rate 
application 

Important but easy 
to account for 

Important but no 
quantitative 
descriptor yet 

In-season N: your best 
chance to adjust for rain 

Are we 
collectively 

being distracted 
by non-limiting 

factors? 
 

If so, what is the 
effect on the 

sector 
performance? 

Ever dared to check on 
several seasons? 



Yield vs EONR 

Oklahoma 

Quebec 

Sawyer et al. 2006 

Tremblay, Gilles 2013 



Rain Makes Grain 

ÅRain comes before yield 

ÅCumulative rainfall available from weather 
services, or local weather stations 

ÅForecast rainfall available (+15 days) 

ÅRelationships with other important factors can 
be derived 
ïSoil texture 

ïOrganic manure 

ï9ǘŎΧ 



Evidence-based, not Eminence-based 

ÅNeed of an objective, comprehensive 
understanding of critical relationships 
determining N effects on grain production 

ïIncluding the ones based on location: soil + rain 
for personalization of the recommendations 

ïLots of data needed to achieve this 

ÅMeta-analyses of past trials + Big Data 

ÅNeed of DSS that will properly handle the 
critical parameters 





Unexplored alternative: FIS 

ÅFuzzy inference systems 

ïUsed for automating stock exchanges 

ïLanding airplanes 

ÅSuited for decision-making in complex systems 
not completely understood 

ÅIntuitive, straightforward, flexible and 
performant 

ÅDecision-rules easy to implement 



SCAN: Soil, Crop, Atmosphere for N 

ÅDSS 
ïFIS based 

ïSoil texture + rainfall + previous crop + organic 
matter + economic ratio 

ïWeb-mapper (GoogleEarth type platform) 

ÅBased on Tremblay et al. 2012 
ï50 N trials across North-America 

ÅUpgraded with a DB of +300 N trials from 
Quebec and Ontario 

 



Historical Qc-On trials available 
for calibration 


