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PRECISION NITROGEN MANAGEMENT USING 
HISTORICAL YIELD MAPS AND VARIABLE RATE 

TECHNOLOGY IN GRAIN CROPS 

Introduction 
Category: Good Practice (GP) 

 
Practice identity card 

 

 

 
Short description 
 The practice of Variable Rate Fertilizer Application (VRFA) based on historical average yield maps 

allows farmers to optimize fertilizer use by targeting specific zones within their fields. This practice 
relies on precision machinery equipped with yield monitors and GPS systems that collect data during 
harvest. These systems record the productivity of different zones within the field, generating detailed 
yield maps as the starting point for VRFA. 

 
#Variable Rate Application (VRA) ; Yield Mapping ; Task maps ; GIS 

#PF, Food, Fibre, Grain crops, GP, SPAIN 
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 The practice begins with gathering historical yield data using harvesters equipped with yield monitors. 
These monitors measure crop productivity across the field, while GPS systems log the spatial 
coordinates, ensuring that each yield measurement is tied to a specific location. Farmers then upload 
this data to Geographic Information System (GIS) platforms such as QGIS or ArcGIS, or they can use 
commercial digital platforms designed to simplify the process by automatically generating maps. 

 The next step is to process and analyze the yield data. Farmers, agronomists, or advisors use GIS tools 
to create variable rate application maps, which divide the field into zones based on productivity. High- 
productivity zones may require less nitrogen, while lower-yielding zones may need more nutrients to 
enhance growth. The practice, however, does not inherently incorporate soil characteristics or 
climate conditions, which can significantly affect yield data. Farmers should complement the maps 
with soil tests or past climate information to avoid misinterpretation. For example, a low-yielding 
area might result from poor soil fertility, waterlogging, or drought rather than a nutrient deficiency. 
Integrating soil sample results or climate records ensures more reliable and actionable fertilizer 
recommendations. Once the VRFA maps are created, farmers can edit or adjust them based on their 
field knowledge and observations. Most GIS or commercial platforms allow modifications to the map, 
ensuring it aligns with reality. For example, if a farmer knows a zone had low productivity due to a 
pest outbreak or extreme weather, they can reduce the fertilizer dose for that area to avoid 
overapplication. 

 The final step is implementation. The VRFA map is exported as a file compatible with the farm’s variable 
rate fertilizer spreader or precision equipment. When uploaded to the equipment’s onboard 
terminal, the machine adjusts the fertilizer application rates in real time, based on the instructions in 
the map. This process ensures precise nutrient delivery, increasing efficiency, and minimizing 
environmental losses. 

 While VRFA does not necessarily reduce the total amount of nitrogen fertilizer used, it optimizes 
distribution, improving nutrient efficiency and reducing potential fertilizer runoff or leaching. This 
results in environmental benefits, compliance with regulations, and potentially improved yields. By 
incorporating soil and climate data, alongside historical yield maps, the method becomes even more 
robust, supporting long-term sustainability and profitability for farmers. 

Implementation process 

Which practice is considered as the standard in this region? The standard in the region is to spread N 
fertilizer with a single dose on the entire plot 

 
What was the on-farm issue/challenge/opportunity that led to the implementation of the practice? The 
challenge is to manage nutrients in a more efficient way, and reduce water and soil contamination 

 
How long did it take to implement the practice and which are the measures needed to monitor: By the 
moment there are very few farmers doing this. Many of them have the necessary tools to do it, but it is 
easier to work the conventional way. 

Logistics 
 Logistic aspects to consider: No 
 Other specific tools involved/included: Farmers need to have machinery capable of creating 

yield maps when harvesting and then programs to process all this data and create VRFA maps. 
 Additional requirements for application: No 
 Skill/education level required: rather high 
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Agronomical traits 
 Can the practice be applied to a multitude of cultivation techniques? Conventional farming 
 Targeted crop categories: food, fibre 
 Influence on soil quality: The practice improves soil and water quality by reducing nitrogen 

leaching through precise fertilizer application. By targeting specific field zones, it minimizes over- 
fertilization and nutrient runoff while maintaining soil nutrient balance. This prevents nitrogen 
loss during rainfall and protects water sources, supporting long-term soil health and sustainable 
crop production. 

 Suitable soil types: peaty, sandy, clay, loamy, chalky, silty 
 Expected effect on crop yield: similar 
 Expected effect on crop yield variation: similar 
 Expected effect on crop quality: similar 
 Expected effect on crop quality variation: similar 
 Which costs may increase due to the practice? equipment, internet / data subscription costs, 

Skilled labour, Energy 
 Which costs may decrease due to the practice? fertilizers 
 Expected long-term/indirect economic benefits of the practice: Reducing water contamination 

will lead to a reduction of remediation costs. VRFA does not necessarily imply less fertilizer use 
but it will be better used by crops. The practice offers several long-term economic benefits. By 
optimizing fertilizer application through VRFA, crops utilize nutrients more efficiently, potentially 
reducing fertilizer costs over time. Improved nutrient management also enhances crop yields and 
quality, increasing profitability. Enhanced soil and water quality from reduced nitrogen leaching 
supports sustainable farming, reducing environmental remediation costs and ensuring long-term 
field productivity. Additionally, the practice helps farmers meet environmental compliance 
standards, which can open opportunities for subsidies, eco-certifications, or premium market 
access. These factors collectively boost economic resilience while promoting sustainable 
agricultural practices. 

 Expected effect on the leaching of nutrients: Nitrogen: decrease 
o Phosphorus: none 
o Potassium: none 

Administrative context 
 Does the practice qualify for subsidies? No 
 Are there any policy barriers complicating the practice’s application? No 
 Does the practice involve the use of hazardous substances? No 
 Is the practice supported by Eco-schemes? Yes 
 Are there any gaseous emissions to be considered upon application of the practice? yes: nitrous 

oxide, yes: ammonia 
 Greenhouse gas (GHG) reduction potential of the practice: little or none 
 Expected effects from the practice on the time occupation of the farmer? moderate increase 
 May the practice contribute to a better public image of agriculture? Yes, as the practice will 

lead to a reduction of N losses to the environment. 
 May the practice improve the farmer's self-image? Yes 
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Contact 
 

Find out more 
Source of information There are many different commercial platforms, e.g. John Deere Operations 
Center, Xfarm, Fieldview e.t.c. 

 
Additional info/links: 
https://xfarm.ag/es, https://www.climatefieldview.es/, https://operationscenter.deere.com/ 

Name of the FIN (Fertilization Innovation Network) partner submitting the information: INTIA 
Contact information of the FIN partner: pecharte@intiasa.es 
Eu member state: Spain 


