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griculture depends on two invisible but invaluable ——

resources—water and soil. While fertile soil provides
the foundation for crop growth, good-quality water
supports nutrient availability, microbial activity and overall
plant development. However, increasing groundwater
exploitation, poor irrigation practices, salinity, chemical
contamination and declining soil organic matter are
creating new challenges for sustainable agriculture. The EEEESSEEER
quality of groundwater and the health of soil are closely interconnected, and protecting both
is essential for maintaining long-term agricultural productivity.

Groundwater: A Lifeline for Agriculture

Groundwater is one of the major sources of irrigation, particularly in regions where rainfall is
uncertain or insufficient. It provides a dependable supply of water during critical stages of
crop growth. However, the quality of groundwater is as important as its quantity.
Groundwater containing excessive salts, sodium, bicarbonates or other undesirable elements
can gradually affect soil properties when used repeatedly for irrigation. Continuous
application of poor-quality irrigation water may increase soil salinity or sodicity, reduce soil
permeability and adversely affect root growth. In severe cases, the accumulation of soluble
salts can reduce seed germination, restrict nutrient uptake and ultimately decrease crop
productivity. Therefore, groundwater should not be considered merely as a source of
irrigation water; its chemical quality must also be monitored before and during its long-
term use in agriculture.

Soil Health: More Than Just Fertility

Soil health refers to the ability of soil to function as a living ecosystem capable of supporting
plants, maintaining environmental quality and sustaining
biological productivity. A healthy soil has a balanced
combination of physical, chemical and biological |
properties. Good soil structure, adequate porosity, suitable =
water-holding capacity and proper bulk density support HESEEE
healthy root development. Chemically, soil should provide ==
essential nutrients in available forms and maintain a &8
suitable pH and electrical conductivity. Biologically,
beneficial microorganisms and soil enzymes play important roles in decomposition, nutrient
cycling and the maintenance of soil fertility. The excessive use of chemical fertilizers without
adequate organic inputs may disturb this balance over time. On the other hand, the regular
incorporation of organic manures, crop residues and other organic resources can improve soil
structure, increase organic carbon and support beneficial microbial activity.
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The Water—Soil Connection

Groundwater quality and soil health are strongly linked. Irrigation water enters the soil and
becomes part of the soil-water system. The dissolved salts and other constituents present in
irrigation water can influence soil chemical properties over repeated applications. Similarly,
soil characteristics influence the movement and filtration of water and can affect the quality
of water moving through the soil profile. For example, water with high salinity can contribute
to salt accumulation in the root zone, while sodic water can deteriorate soil structure and
reduce infiltration. Poor soil structure, in turn, may increase runoff and reduce the efficient
use of irrigation water.

Towards Sustainable Management

Protecting groundwater and soil requires an integrated approach. Farmers can adopt several

practical measures to maintain both resources:

o Regular testing of irrigation water for pH, electrical conductivity, salinity and sodicity-
related parameters.

e Soil testing to monitor pH, electrical conductivity, organic carbon and available nutrients.

e Adoption of balanced fertilization based on soil-test recommendations rather than
excessive fertilizer application.

e Regular use of farmyard manure, compost, crop residues and other organic
amendments to improve soil organic matter and biological activity.

e Adoption of efficient irrigation methods, such as drip or sprinkler irrigation, wherever
suitable.

e Selection of salt-tolerant crops or varieties in areas affected by poor-quality
groundwater.

e Promotion of rainwater harvesting and groundwater recharge to reduce pressure on
groundwater resources.

e Adoption of integrated nutrient management (INM) to combine organic, inorganic and
biological sources of plant nutrients efficiently.

e Avoiding unnecessary over-irrigation, which can contribute to nutrient leaching and
deterioration of soil quality.

A Shared Responsibility

The future of agriculture depends not only on producing more food but also on protecting the
resources that make production possible. Groundwater depletion and declining soil health are
gradual processes, and their effects may not always be immediately visible. However,
continued neglect can reduce the productive capacity of agricultural land and increase the
cost of farming. A sustainable agricultural system therefore requires a shift from resource
exploitation to resource management. Farmers, researchers, extension workers and
policymakers all have important roles to play in promoting soil and water conservation,
encouraging regular testing and supporting resource-efficient farming practices.

Conclusion

Healthy water and healthy soil are the foundation of productive and sustainable agriculture.
Groundwater provides essential irrigation, while healthy soil stores water, supplies nutrients
and supports a diverse community of beneficial organisms. Their close relationship means
that deterioration of one can eventually affect the other. By monitoring groundwater quality,
improving soil organic matter, adopting balanced nutrient management and using water
efficiently, it is possible to maintain agricultural productivity while protecting natural
resources for future generations.
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