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THE increasing shortage and unreliable canal supplies have induced farmers to use more and more groundwater to irrigate their crops. The accessibility to groundwater has helped farmers to improve crops yield. 

At present, 51 billion cubic metres of groundwater is extracted annually with the help of 800,000 tube-wells. More than 50 per cent of irrigated lands are now served by groundwater wells. Investment on private tube-wells is around Rs25 billion. The annual benefits in agricultural production are worth Rs150 billion. Over 2.5 million farmers directly or indirectly benefit from groundwater. On an average, every fourth farming family has a tube-well and a large proportion of non-owners purchase water from their neighbours. 

Over 80 per cent of groundwater exploitation is in the private sector and there is no restriction or control on its extraction. Anybody can install a tube-well anywhere in his land and extract any amount of water at any time without consideration of its detrimental effects. The flexibility provided by groundwater has largely contributed to enhancing agricultural productivity, drought mitigation and poverty alleviation. However, the current uncontrolled and unregulated use of groundwater is replete with serious consequences as problems of overdraft of aquifers and salt-water intrusion have emerged in many areas of the Indus basin. 

Excessive lowering of groundwater levels is making the pumping more expensive and wells are going out of production. The secondary salinisation associated with the use of poor quality groundwater for irrigation has further compounded the problem. Therefore, salt-affected soils are becoming an important ecological entity of the Indus basin and about 4.5 million hectare is suffering from various levels of salinisation. The problem is severe in Sindh where 56 per cent of the total irrigated land is affected with salinity. 

The role groundwater has attained in maintaining agricultural boom is unique and vital and will further expand in future due to mounting pressure to grow more food and increasing drought. Without groundwater, the country would face serious food shortages. Therefore, it is critical to devote more efforts and capital to manage this valuable resource in order to sustain irrigated agriculture. 

Over the last three decades, efforts have been made to prevent depletion of groundwater resource, protect its quality and decrease threats of land degradation due to salinisation. However, a viable and workable solution remains a challenge. 

Licensing policy for tube-wells in critical groundwater areas failed probably because it was difficult to control a large number of groundwater users (about 0.8 million). 

Institutional solutions to sustainable groundwater management have also proved to be far more complex than was originally thought. The government in an effort to reducing rural poverty finds it easy to allow groundwater extraction rather than making large investments on surface irrigation projects. Groundwater regulatory frameworks prepared by all provinces and the regulations developed by PIDs (Provincial Irrigation and Drainage Authorities) for groundwater management are yet to be implemented. 

Since 1970s, when electricity was first used for groundwater exploitation, the government has 

made several tariff policies to collect revenue and control groundwater pumping. However, changing policies of governments only made farmers shift from one mode of energy to another (from electricity to diesel pumps) and did not resolve the real issue of groundwater overdraft. 

This suggests that in addition to institutional reforms and regulatory frameworks, there is also a need to work on different demand and supply management strategies to protect this precious resource. 

Demand management strategies: The way water is being used both for agriculture and domestic purposes will have to be changed significantly. The greatest effort in water conservation should be made in the irrigated agriculture, the largest user of water. 

Farmers should be encouraged to adopt water conservation measures as they can save up to 25 per cent of the water without compromising on crop yields. Resource conservation technologies such as precision land leveling zero tillage, bed and furrow planting have considerable potential of reducing water application to various crops. 

Sprinkler and drip irrigation systems should be introduced for field and fruits crops.While substantial government support would be needed for providing these technologies in a cost effective way, the fact is that it is doable and urgently needed if we are to avert serious impending shortages of water in future. 

The types of crops grown need to be rationalised. It should be consdidered whether to continue growing rice for export or instead use this water for other crops where the country has a comparative advantage. In rice growing areas, more than 70 per cent of irrigation water is supplied through tube-wells. Therefore limiting the rice area according to sustainable use criteria can prevent over extraction of groundwater. Similar strategies need to be developed to replace sugarcane with low water demanding and high-market value crops. Crops like sunflower, pulses, vegetables and orchards can increase farm incomes substantially. 

Supply management strategies: The rain-fed areas contribute about 10 per cent of the total agricultural production as their production levels are very low (1.0-1.5 t/ha). By applying one to two irrigations at critical growth stages of the crop, their production capacity can be doubled. This can be achieved by helping farmers with rainwater harvesting, modern water saving technologies and suitable crop varieties. 

To overcome surface water shortages, alternative sources of water should be explored. One such source is 4.5 billion cubic metres of wastewater, annually produced in the country. Most of it is either disposed off in rivers or discharged in open places. With little effort, this wastewater can effectively be used for agriculture. 

Presently, the use of saline water is restricted to growing salt-resistant crops. Crops such as grasses for fodder, bushes and trees have proved beneficial in providing a reasonable economic return to farmers of saline areas. While this may not have a widespread benefit, there is definitely opportunity for local improvements in farmers’ income. There is a strong need to develop techniques for using saline lands and brackish water for major crops. 

In conclusion, in the business-as-usual scenario, problems of groundwater over-exploitation will only become more acute, widespread, serious, more visible and difficult to solve in the years to come. The frontline challenge is not just supply-side innovations but to put in to operation a range of corrective mechanisms before the problem becomes either insolvable or not worth solving. Therefore, the country needs a serious debate about whether to pump their aquifers to the maximum and be very poor thereafter, or manage abstraction for sustainable use. 

Although irrigated agriculture is a unified subject, water and agriculture are treated as separate entities both for the purpose of planning as well as management. Therefore, it is of utmost importance that coordination between different federal and provincial departments that are responsible for planning and management of groundwater resources should be strengthened. In this process, it should not be forgotten that farmers need to be made more aware of the consequences of imprudent use of groundwater. 

