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Abstract
Sustainable management of water resources for agriculture and non-agricultural purposes warrants thorough
analysis of the issues relating to depletion of ground water, irrigation water use efficiency, smart irrigation
management, waterlogging due to poor drainage and flood irrigation, and suitable cropping patterns.
Overexploitation of groundwater resources for use in agriculture has caused serious groundwater depletion in
north-western states of India. In states of Punjab, Haryana, Rajasthan, Delhi and Western UP, the depletion of
groundwater resources has increased the cost of pumping and has raised questions about sustainable groundwater
supply in the long run. In the present study, effort has been made to develop composite water sustainability
index (CWSI) for the state of Punjab to quantify the status of sustainability water resources in the state. Seventeen
indicators crucial for sustainability of agriculture and water resources were identified for the analysis. The
CWSI for the state of Punjab was calculated as 0.519, with the district-wise value varying from a minimum of
0.409 in Mansa to a maximum of 0.606 in Muktasar district. The reason for such low to moderate water sustainability in the state of Punjab was attributed to overexploitation of groundwater and improper cropping system.
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Introduction
Irrigated agriculture plays a crucial role in in
meeting the food requirement of ever-increasing
worldwide population. At the same time, it is also
the largest exploiter of water resources, since about
70% of the freshwater is withdrawn to produce
food (FAO, 2012). At the same time due to the
water resource-energy linkage, high amounts of
energy consumption are associated with
freshwater supply (Sishodia et al., 2016). In this
context, water resources experience increasing
pressures due to the combined actions of socioeconomic challenges and climate change impacts.
Therefore, there is an urgent need to preserve the
ecosystem from further damages, with sustainable
agriculture and water resources management
(Pretty, 2008; Godfray et al., 2010).
The National Research Council (NRC) of
USA (NRC, 2010) envisaged four sustainable
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goals for 21st Century agriculture. Sustainable
agriculture should (1) satisfy human food, feed,
and fibre needs, and contribute to biofuel needs,
(2) enhance environmental quality and the
resource base, (3) sustain the economic viability
of agriculture, and (4) enhance the quality of life
for farmers, farm workers, and society as a whole.
The imperative of the above sustainable
agricultural development debate is that, enhancing
the natural resource base (soil, water, biodiversity,
ecosystem services) is one of the prime objective
of sustainable agriculture.
The biological and physical scientists have
tended to focus on biophysical measures of
agricultural sustainability, such as crop yields,
quality of soil and water, and input use efficiency.
The narrow focus only on agricultural productivity
without allowance to environmental impact has
serious repercussions for the long-term

