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          Water is a scarce and precious natural resource, therefore, warrants judicious use to achieve the goal of increased production per unit volume of water. Agriculture is the largest single user of water     with 65-75% of freshwater being used for irrigation (Bennett, 2000; Prathapar, 2000). Water is essential for maintaining adequate food supply and quality environment for the human population, plants, animals, and microbes on the earth. Freshwater demand worldwide has been increasing exponentially as population and economies grow (Hinrichsen et al. 1998; Postel, 1999; Rosengrant, et al., 2002; Shiklomanov and Rodda 2003; UNEP 2003; Gleick 2003). Population growth, accompanied by increased water-use, will not only severely reduce water availability per person, but all biodiversity in the entire global ecosystem (Vorosmarty et al., 2000) will be under stress. The world population is presently growing at a pace of 1.3 % per year. By 2025, global population will likely increase to 7.9 billion, more than 80 percent of whom will live in developing countries (UN, 1998). This growth in population combined with the expected increase in prosperity will put enormous pressure on water resources. 
 Bos and Bergkamp (2001). estimated that during the 20th century, more than 50% of the wetlands are lost. However, fresh water resources are increasingly getting scarce because of increased competition among a multitude of users (Pimentel et al., 2004; Rijsberman, 2006). Recent forecasts warn of impending global problems unless appropriate action is taken to improve water management and increase water productivity (Seckler et al., 1998; Rosegrant et al., 2002, 2005; Shiklomanov, 2000; Vorosmarty et al., 2004 and Bruinsma, 2003). Getting agriculture to perform with progressively smaller allocation of renewable water resources will remain a challenge on global scale. To meet the challenge there is an urgent need to improve the crop water productivity to ensure the sustainability of agriculture.
In contrast to the National Water Policy, Rajasthan‟s State Water Policy (GoR, 2010) puts considerable emphasis on challenges related to increasing water scarcity and the fundamental need for regulation of demand. This is both a reflection of the severity of water challenges in Rajasthan and the willingness of the GoR to manage the supply and demand for water. The availability of water in the State is not commensurate with the requirement of water. The deficit between demand and supply is 8 BCM at present and likely to increase to 9 BCM by 2015. Thus, the availability of water in Rajasthan is about 780 cubic meter per person per year as against the internationally accepted standards of 1000 cubic meter per person per year and is likely to reduce to 450 cubic meter per person per year by 2045.
Water productivity (WP) is the net return for a unit of water used. Improvement of water productivity aims at producing more food, income, better livelihoods and ecosystem services with less water. Water productivity, a concept expressing the value or benefit derived from the use of water, includes various aspects of water management and is very relevant for arid and semi-arid regions (Molden and Sakthivadivel, 1999; Molden et al., 2001; Droogers and Bastiaanssen, 2002; Kijne et al., 2003). There is considerable scope for improving water productivity of crops, livestock and fisheries at field through to basin scale. Practices used to achieve this include water harvesting, supplemental irrigation, deficit irrigation, precision irrigation techniques and soil–water conservation practices. Practices not directly related to water management impact water productivity because of interactive effects such as those derived from improvements in soil fertility, pest and disease control, crop selection or access to better markets (Molden et al., 2010). Enhancing water productivity is thus a critical response to growing water scarcity, including the need to leave enough water in rivers to sustain ecosystems to meet the growing demands of cities and industries. (Hengsdijk et al., 2006)
Monitoring the irrigation performance is a prerequisite step to improve water productivity at scheme scale. This assessment gives information whether the performance is adequate or not and if it is inadequate, it ensures that the necessary measures be taken. Studies of performance assessment with key indicators in an irrigation project are an efficient management tool to monitor irrigation schemes. Besides, they help with the determination of problems seen in a scheme and with the improvement of irrigation system performance. The Indira Gandhi Nahar Pariyojana (IGNP) is one of the largest irrigation projects in the state of Rajasthan. The area in the stage – I of canal is intensively cultivated and productive. However, problems such as rising water table, secondary salinization, water logging, nutrient depletion emerged in some patches of stage – I. 

Rajasthan is predominantly a rainfed state and precipitation being major source of annual renewable water supply. The total water resources of state account for 45.09 BCM, consisting 33.94 BCM share by surface water resources and 11.15 BCM by groundwater resources. The overall utilization of water resources is ~ 81 %, being 71 % for surface water and 104 % of groundwater resources. With the fast increasing population the water availability in the state is decreasing at an alarming rate, and water scarcity is growing rapidly. According to an estimate, in the year 2001, the annual per capita water availability was 840 m3  and expected to be as low as 439 m3 by 2050 (Vision 2004a, 2004b, Xth Five Year Plan). The situation of groundwater resources is very critical in the state. Out of total 237 groundwater block of the state, the number of safe block reduced to 162 to only 32 from 1984 to 2004, whereas in the same period the numbers of dark block has increased from 22 to 140. At present ~ 80.4 % of groundwater blocks of state falls under category of dark and critical. 
In arid and semi-arid areas, where water is scarce and population growth is high, this figure is nearer 5% in rain fed crops. A major constraint to increase the food grain production in arid Rajasthan is limited surface water availability. Furthermore, the current irrigation systems in Rajasthan State are causing environmental problems of rising and declining groundwater levels, water logging and salinization. The Hanumangarh district, located in the North Western part of Rajasthan State, represents the typical example of canal water misuse leading to rising groundwater levels, water logging and secondary salinization. Water management issues are very complex, and must be addressed by better planning and management.This may be achieved by increasing the total amount of the water resource that is made available to plants for transpiration and/or by increasing the efficiency with which transpired water produces biomass (Wallace, 2000).
                CropSyst is a multi-year, multi-crop, daily time step cropping systems simulation model developed to serve as an analytical tool to study the effect of climate, soils, and management on cropping systems productivity and the environment.The cropping systems model CropSyst (Stockle et al. 2003) is robustness and relative ease of application, using commonly available information. It has been used to model the growth and development of several crops in many parts of the world, i.e. Mali (Badini et al. 2007), Burkina Faso (Badini et al. 1997), United Kingdom (Rivington et al. 2006) and Italy (Moriondo et al. 2007). Also CropSyst is credited with the capability to simulate the growth of many crops from a uniform structure and a common set of parameters. Validation of this model will offer the opportunity to assess irrigation performance and change on crop yields which are impossible to assess at present due to limited validation of such models in the region. As the information pertaining to water productivity of different crops and use of simulation models are non-existent for IGNP stage-I command area. Drawing on these insights, the present study is planned to assess irrigation performance, agronomic and economic performance of different crops, land and water productivity, and quantification of water balance at scheme level was undertaken with following objectives:
I.          Validation and test of crop model to assess irrigation performance with different indicators at scheme scale.
II. Quantification of components of soil water variation at scheme scale.
III. Quantification of crop and water productivity at scheme scale. 
