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Abstract
Soil health is a critical determinant of agricultural productivity and environmental
sustainability. In India, the agricultural regions of Punjab and Rajasthan, two of the most
agriculturally significant states, face distinct challenges regarding soil health. Punjab, known
as the "Granary of India," has long been a hub for wheat and rice cultivation, while Rajasthan,
with its arid and semi-arid climate, focuses on crops like wheat, barley, mustard, and pulses.
Both regions are experiencing soil degradation due to intensive agricultural practices,
imbalanced fertilizer use, and water scarcity, necessitating an urgent assessment of soil health

to sustain long-term productivity and environmental stability.

In Punjab, the over-reliance on chemical fertilizers, particularly nitrogen, phosphorus, and
potassium (NPK), coupled with the extensive cultivation of water-intensive crops like rice, has
led to several soil health issues. The widespread use of fertilizers without proper nutrient
management has resulted in soil nutrient imbalances, micronutrient deficiencies (e.g., zinc,
iron, and boron), and a decline in organic matter content. Additionally, the excessive extraction
of groundwater for irrigation has contributed to soil salinization and a decline in soil structure.
The increasing dependence on monocropping and limited crop rotation has also led to a
reduction in soil biodiversity, further exacerbating the health of agricultural soils in the region.
Rajasthan, with its predominantly arid and semi-arid landscape, faces unique soil health
challenges. The region’s soils are naturally low in organic matter and nutrients, making them
more vulnerable to degradation. The extensive use of chemical fertilizers without adequate
organic amendments, combined with low rainfall and water scarcity, has resulted in poor soil
structure, nutrient depletion, and desertification. Soil erosion is also a significant issue in
Rajasthan’s rainfed areas, where erratic rainfall patterns and intense storms lead to the loss of
topsoil and further degradation of soil quality. Moreover, excessive grazing pressure and
deforestation have worsened soil erosion, contributing to the loss of arable land.

To assess soil health in these regions, comprehensive soil testing programs have been
undertaken to evaluate physical, chemical, and biological parameters. These tests typically
include assessments of soil pH, organic carbon content, macro and micronutrient levels, cation
exchange capacity (CEC), soil texture, and water-holding capacity. Soil health indicators such
as soil microbial activity, earthworm populations, and enzyme activities also provide valuable
insights into the biological health of the soil. In Punjab, soil testing has highlighted the need
for balanced fertilization practices and crop diversification, while Rajasthan's soil assessments
emphasize the importance of water conservation, organic amendments, and erosion control
measures.
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