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Introduction

Variable  Rate  Fertilizer =~ Application
Technology (VRT) is a modern precision farming
technique that assists farmers use fertilizers more
efficiently by optimizing the inputs. Instead of
spreading the same amount of fertilizer over the entire
field, VRT adjusts the amount of fertilizer applied
based on the specific needs of different parts of the
field. This approach ensures that each area gets just the
right amount of nutrients, improving crop yields and
reducing waste. Sometimes VRT also referred as site
specific nutrient management.

Why Use VRT?

1. Optimizes Crop Growth: Different areas of a
field can have different soil types, nutrient
levels, and moisture conditions. By applying
fertilizers based on these variations, VRT helps
plants get the nutrients they need to grow
healthy and strong.

2. Reduces Environmental Impact: Over-
fertilizing can lead to runoff, which can pollute
nearby water sources. VRT minimizes excess
fertilizer use, reducing the risk of runoff and
helping to protect the environment.

3. Saves Money: Using only the amount of
fertilizer needed in each part of the field means
less money spent on excess fertilizer. It also
reduces the cost of transportation and
application, making farming more economical.

How Does VRT Work?
Collecting Data: The process begins with

collecting data about the field. This can be done using
various methods listed as follows.

Soil Testing: Testing the soil to determine its
nutrient content such as NPK at different location
within the field.

Major types on VRT
Satellite Imagery

Using satellite images to assess the field's
conditions and variations. Drone imagery is a trending
technology for this purpose. This imagery is processed
for a prescription mapping.

Sensors

Using machinery attached sensors to measure
soil properties and crop conditions as the field is being
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prepared. GreenSeeker, Yara-N-sensor, spectral

sensors are some of the machinery attachable sensors
and they can provide real time data. This type of
sensors eliminates the need for prescription mapping.
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Fertilizer Prescripi Map

Once the data is collected, it is analyzed to
identify different zones within the field that require
different amounts of fertilizer. A prescription map is
created, which shows the recommended fertilizer rates

for each zone. The processing can be done in the
softwares like ArcGIS, QGIS etc.

Model prescription map showing good vegetation
(green portion) and poor vegetation (red portion)

1. Applying the  Fertilizer:  Specialized
machinery, such as variable rate applicators, is
used to apply the fertilizer according to either
prescription map or real-time sensor data.
These machines can adjust the rate of fertilizer
application in real-time based on the map. The
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fertilizer application machinery such as
tractors, drones, autonomous machines etc.,
were involved for VRT.

2. Monitoring and Adjusting: After applying the
fertilizer, farmers can monitor the crop's
response and make adjustments if needed.
This ongoing process helps fine-tune the
application for even better results.

Benefits of VRT

o Efficiency: VRT ensures that every part of the
field gets the appropriate amount of fertilizer,
improving overall crop health and yield.

e Precision: This technology allows for more
precise and targeted application, making
farming practices more effective.

Challenges and Considerations

While VRT offers many benefits, there are
some challenges:

e Initial Costs: The technology and equipment
for VRT can be expensive. However, the long-
term savings and benefits often outweigh these
initial costs.

e Data Management: Collecting and analyzing
data requires time and expertise. Farmers may
need to invest in training or hire specialists to
manage this aspect.

Summary

In summary, Variable Rate Fertilizer
Application Technology represents a significant
advancement in precision agriculture. It helps farmers
use fertilizers more efficiently, enhancing crop
production while minimizing environmental impact
and costs. By tailoring fertilizer applications to the
specific needs of different areas within a field, VRT

2 ) L supports  sustainable farming practices and
* Sustainability: By reducing excess fertilizer | ;ntribuytes to better overall crop management.
use, VRT helps in conserving resources and
protecting the environment.
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