From Guesswork to Precision
A Data-Driven Approach to Soil Fertility Management
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One recommendation cannot fit a nation of diverse soils.

Traditional agricultural advice often provides a single, uniform recommendation for a large area. However,
soil properties can vary dramatically from one village to the next, and even from one field to the next.
Applying a single strategy to a complex landscape leads to waste and lost potential.
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The foundation of precision is systematic soil survey.

To move beyond generalization, we must
first understand the ground truth.

A soil fertility survey is a systematic
process of classifying soils into well-
defined units. The properties studied in
the survey are used to create detailed
maps that serve as a predictive tool for
agricultural planning and yield
forecasting.
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Mapping the fundamental
blueprint of the soil.

Surveys analyze a range of physical, chemical, and biological
properties from samples collected at different depths. This
multi-faceted analysis identifies the key factors that

limit or support crop growth.
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A collaborative national effort
for soil intelligence.

This critical work is conducted -z m , . g~
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From regional surveys to
village-level action.

Large-scale surveys provide the big picture. But how do we

translate this vast knowledge into a practical tool for a single village?
The Village Fertility Index (VFI) is designed to do exactly that, creating a
simple yet powerful metric for local soil health.

Fertility Index
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Step 1: Analyze and categorize village soil samples.

The process begins at the local level. Soil testing laboratories analyze samples collected from
farmers across a village for available Nitrogen (N), Phosphorus (P), and Potassium (K). Based on the

results, each sample is classified into one of three categories.

Collect Samples Lab Analysis Group by Fertility
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Step 2: Calculate the index by weighting soil quality.

The Village Fertility Index is calculated using a weighted average. This gives more significance to
soils with higher fertility, providing a more accurate picture of the village's overall nutrient status.
Samples in the ‘high’ category are given three times the weight of those in the ‘low’ category.

[(NLx 1)+ (NMx2)+ (NHx3)]
(NL + NM + NH)

*Where NL, NM, and NH are the number of soil samples falling under the Low, Medium, and High categories.*

VFI =

Medium (NM)
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Making the calculation concrete:
A village example

x2)+ (10 x 3)

+10

Scenario & Data Calculation
A revenue village submits 50 soil (25 x 1) + (
samples for analysis. VFI = 25 +
Analysis Results:
 Number of Low samples VF| = 25+ 30+ 30
(NL) = 25 50
o Number of Medium samples 85
(NM) = VFI = E
- B e Number of High samples
High D 10 (NH) = 10 ’
VFI =1.7
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Step 3: Translate the index into a clear fertility rating.

The final VFI score is not just a number; it corresponds to a clear fertility category. These
standardized ratings allow for quick assessment and comparison across different villages.

2.5

1.5

I |

< 1.5: Low Fertility 1.5 - 2.5: Medium Fertility > 2.5: High Fertility

Our Example: With a score of 1.7, the village is classified as having Medium fertility.
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The result: From an ambiguous landscape to a detailed fertility map.

By plotting the calculated VFI for every village, an outline map of a block or taluk is transformed into a

powerful decision-making tool. What was once a uniform area is now a detailed, color-coded map revealing the
precise fertility status of each village.

Before
Ambiguous Landscape

After

Detailed Fert"lty Mﬂp B Low Fertility (VFI < 1.5)

[ Medium Fertility (VF1 1.5 - 2.5)
B High Fertility (VFT > 2.5)
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Enabling data-driven agricultural decisions.

These fertility maps are more than just information; they are a catalyst for action. They provide
the basis for smarter, more efficient, and more sustainable agricultural management.

Tailored Fertilizer Optimized Crop Informed
Recommendations Suitability Policy-Making
Current area-wise fertilizer plans can The maps help in advising farmers Planners can use this data to target
be modified for each village, ensuring on which crops are best suited to the resources, subsidies, and educational
crops get what they need without nutrient profile of their specific programs to areas that need them

excess application. location. most.
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The journey from guesswork to precision is ongoing. By systematically mapping and understanding
the health of our soil at a granular level, we unlock a more productive, profitable, and sustainable
agricultural future for all. This methodology is not just a report; it is a roadmap.
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