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Practice PF n° 10
PRESCRIPTION MAPS FOR VARIABLE RATE
FERTILISATION USING CROP VIGOR MAPS

Introduction

Category: Good Practice (GP)

Practice identity card

#crop vigor mapping, variable rate fertilisation,; crop vigor maps;
Normalized Difference Vegetation Index (NDVI)

#PF, Food, ornamental, GP, Italy

Mappa di Vigore

VIGORE (NDVI)

Short description

=>» Site-specific fertilization using vigor maps is a precision farming technique designed to optimize
fertilizer use, enhance agricultural yields, and minimize nutrient losses and environmental impacts.
These vigor maps are generated from data collected through sensors mounted on agricultural
machinery, drones, or satellites. The sensors capture detailed information about plant health using
indices such as the Normalized Difference Vegetation Index (NDVI). NDVI measures the ability of
plants to reflect light in the near-infrared spectrum, which is a strong indicator of vigor and active
photosynthesis. For optimal accuracy, multispectral cameras are the preferred sensors for producing
these maps.

=>» Inthe case of tree crops, drone-mounted sensors are the most effective option, as satellite resolution
is often too low to provide precise recommendations for crop fertilization. By contrast, for field crops
such as cereals or maize, satellite imagery can be a cost-effective solution, offering adequate spatial
resolution for large-scale monitoring. Field sensors complement this process by providing localized
data for specific applications, such as disease forecasting models or monitoring water stress. While
useful, field sensors often offer point-in-time measurements that may not represent the overall
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Implementation process

Which practice is considered as the standard in this region? The standard practice in this region involves
fertilization with a single, uniform dose applied across the entire field for each crop type. This approach
is based on generalized recommendations rather than site-specific data, often leading to inefficiencies.
While straightforward and easy to implement, this method does not account for variability in soil fertility,
crop nutrient requirements, or field conditions. As a result, it can lead to over-fertilization in some areas,
increasing nutrient leaching and environmental risks, and under-fertilization in others, potentially limiting
crop vyields. In contrast, precision fertilization practices, such as those using vigor maps, offer a more
targeted approach that addresses these limitations.

What was the on-farm issue/challenge/opportunity that led to the implementation of the practice?
Lower costs due to reduction in the quantity of fertilizer used, lower environmental impact

How long did it take to implement the practice and which are the measures needed to monitor: Depends
on the progress of the growing season and ranges from three to six months

Logistics

e Logistic aspects to consider: Yes, the farmer needs decision support systems, a mobile app as
well as a drone survey. An authorization for a drone flight is needed in the area around an
airport or military base

e Other specific tools involved/included: There is a good connection between the drone survey
and the mobile apps on the market (e.g. iAgro app) containing the decision support system to
create variable rate fertilization maps. Transfer from decision support system to variable rate
fertilizer technology can be done using different file types (ISO-XML, Shapefiles, etc.) depending
on the application.

e Additional requirements for application: Yes, implementing this practice requires the use of
Variable Rate Fertilizer Application (VRFA) technology, including machinery capable of adjusting
fertilizer rates automatically based on prescription maps. This typically involves equipment such
as GPS-enabled spreaders or sprayers compatible with variable rate technology. Additionally, a
reliable data transfer system is needed to upload prescription maps from platforms or devices to
the machinery. While the technology simplifies application, users may require initial training to
operate the equipment and interpret the data accurately. Regular calibration of the equipment
is also essential to ensure precision and consistency during fertilization.

e  Skill/education level required: rather high
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Agronomical traits

Can the practice be applied to a multitude of cultivation techniques? yes, in principle for all
crops that are fertilized

Targeted crop categories: food, ornamental

Influence on soil quality: Precision fertilization improves the nutrient ratio of the soil.

Suitable soil types: peaty, sandy, clay, loamy, chalky, silty

Expected effect on crop yield: increase

Expected effect on crop yield variation: decrease

Expected effect on crop quality: increase

Expected effect on crop quality variation: increase

Which costs may increase due to the practice? equipment

Which costs may decrease due to the practice? fertilizers, fuel, energy

Expected long-term/indirect economic benefits of the practice: The use of precision fertilization
has the potential to improve the economic sustainability of the crop growing. The reduction of
chemical inputs in the medium-long term leads to a reduction in costs and environmental impact
while maintaining the same production also improving quality and avoid over fertilization.
Expected effect on the leaching of nutrients: The leaching of all nutrients will decrease as the
application rate is adapted according to the needs of the crop based on the vigor or NDVI maps.
Specific materials applicated through the practice: digestate, animal manure

Administrative context

Does the practice qualify for subsidies? The measures for innovation and use of precision
agriculture techniques are subject to funding at regional level.

Status of the legal framework that regulates the practice: existing, however with gaps

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? in Tuscany Region for Precision Farm we do not use
Eco-scheme but RDP founds

Are there any gaseous emissions to be considered upon application of the practice? No
Greenhouse gas (GHG) reduction potential of the practice: substantial

Expected effects from the practice on the time occupation of the farmer? time-saving

May the practice contribute to a better public image of agriculture? The careful use of chemical
inputs certainly helps the image of a more environmentally friendly agriculture.

May the practice improve the farmer's self-image? The use of innovative practices certainly
stimulates the farmer and improves his image on the market.

Contact

Name of the FIN (Fertilization Innovation Network) partner submitting the information: Tuscany

Region Government

Contact information of the FIN partner: alessandra.gemmiti@regione.toscana.it; +393473470365

Eu member state: Italy (Tuscany Region)
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Find out more

Source of information Agrobit Srl (www.agrobit.ag)
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