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akistan's most important crops are rice, grown on 2.83 million hectares and producing 
6.9 million tonnes annually. Exporting rice from Pakistan is a major source of foreign 
currency for the country because of its widespread use as a staple food. While other 

cereal crops require less water, rice is a considerably more water-intensive crop. Agricultural 
water management includes all technologies and practices that promote water production to 
meet the increasing demand for irrigation water and the restricted availability due to climate 
change. Laser land leveling was first used in Pakistan in the 1980s. For the first time, the 
International Rice Research Institute (IRRI) has created an alternate wetting and drying 
method. Farmers in rice fields utilized laser land leveling technology to determine how much 
irrigation water they used as a result. To make this idea a reality, 17 local farmers from 
various countries were chosen. The data collected were analyzed using the Excel spreadsheet 
application. There was a lot of water at the canal's head, but only 20% of it was available at 
its tail. Tube well operations fulfilled the final 20% of irrigation water needs at the head, 50% 
in the middle, and 80% at the tail. Before introducing AWD and laser land leveling 
technologies, tube well operating time was decreased by 25.49 percent, 20.3 percent, and 
22.5 percent. Reducing the number of hours a tube well is run has two benefits: it reduces 
irrigation water extraction, which is important in light of climate change, and it reduces 
energy costs for tube well operation, which increases farmer profitability. These findings are 
consistent with previous research. Because this survey did not isolate yield and AWD 
technology and laser land leveling from other characteristics that may be investigated in 
future research studies, responding farmers also claimed a rise in paddy output to contribute 
to yield improvement. AWD technology has not been prioritized despite the government's 
investment in laser land leveling. Because of this, it is advised that the use of AWD 
technology be increased in agriculture. 
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Introduction 
The most important crop in Pakistan is rice. Second, only the country's wheat 

production was planted 2.69 million hectares in 2018 with 6.702 million metric tonnes, 
production of 2018's rice crop set new records [1][2]. Rice growing accounts for 66 percent 
of Punjab province in Pakistan. Exporting rice from Pakistan is a major source of foreign 
currency for the country because of its widespread use as a staple food. Between 2015 and 
2018, rice exports generated more than 1426 million in revenue[3][4][5]. On the other hand, 
Rice needs a lot of water to thrive. Pakistan already has a serious problem with water 
scarcity, thus increasing water productivity becomes even more important. Increasing 
agricultural water output is one way to help ensure food security. Water productivity refers 
to the amount of value or advantage that can be generated by using water[6][7][8]. In a 
normal rice field, one kilogram of rice requires 300 to 500 gallons of irrigation water [9][10]. 
It doesn't matter how much water researchers [11][12] claim rice cultivation requires because 
rice is generally a water-intensive crop. There are approximately 1448 liters of 
evapotranspiration needed to produce one kilogram of rice according to the International 
Rice Research Institute [13][14]. Irrigation systems require 500-1,000 liters of water for every 
kg of rice produced [13].[15] When it comes to producing one kilogram of rice, a rice field 
requires approximately 2,500 liters of water. All evapotranspiration, seepage, and percolation 
fluxes are contained in this 2,500-liter container. Several field tests conducted throughout 
Asia helped researchers arrive at an average quantity. This average might be anywhere from 
800 to over 5,500 liters depending on the individual. Crop management, weather, and soil 
conditions may all play a part in crop failures and failure rates. Rice fields use two to three 
times as much water as the other major cereal crops on the farm[16]. 

Most rice-growing regions in Asia now demand a significant amount of irrigation 
water due to contemporary rice-growing techniques. According to the Philippines and India, 
a kilogram of rice needs around 3,000 gallons of water for irrigation purposes. In irrigated 
areas, there are no water conservation strategies utilized, and water is needed in these and 
other non-agricultural sectors. Current rice crop farming techniques must be upgraded to 
maximize irrigation water efficiency. Farming practices that conserve water are critical to 
reducing greenhouse gas emissions[17][9]. Climate changes need a shift from existing 
agricultural practices to more sustainable and ecologically friendly practices, with an 
emphasis on climate-smart production techniques," [18]. By 2020, farmers in India must 
produce 50% more grain to meet demand, [19][6]. Agricultural water management must 
incorporate innovative technologies and practices that provide optimal soil moisture 
conditions for plant growth to deal with increased irrigation water demand and decreasing 
water availability [3][20]. Crop patterns can be used to swap one crop for another, like dried 
rice [20]. The Alternate Wetting and Drying (AWD) approach developed by IRRI in 2004 
was requested by irrigated rice producers in Bangladesh to meet their needs for conserving 
water, energy, and fuel. AWD, a water-saving technology for rice growers, can be used to 
reduce irrigation water use in rice fields. It is only after the ponds have been drained that 
irrigation water is used to saturate the rice fields. AWD irrigation cycles can last anything 
from one to ten days. 15 cm of water depth is considered a "Safe AWD" threshold as long as 
irrigation does not influence yield. About 15-30 percent of water consumption can be saved 
if you use a safe all-wheel drive vehicle. 
Methods 

Increasing water restrictions, primarily due to climate change, have necessitated the 
use of laser land leveling and AWD technology in Pakistan recently. Pakistan has been using 
laser land leveling since the 1990s, although AWD is a more recent development. Using laser 
land leveling, the issue of excessive irrigation was solved. Overwatering was a common 
problem in areas that were not level [21]. The result is a decrease in irrigation water use and 
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an increase in water loss [22]. Drought-resistant crops may be grown on more acreage thanks 
to laser field leveling, which improves irrigation water distribution, increases cultivable land, 
and enhances crop standing. Studies conducted by scientists [23]–[25]. 

AWD technology in conjunction with laser land leveling the Global Program on 
Food Security (GPFS) of the Swiss Agency for Development and Cooperation (SDC). Swiss 
Intercooperation (Helvetas) in Muridke tehsil of district Sheikhupura, Punjab, Pakistan, and 
MARS Food (MARS) is implementing the project (MARS through Rice Partners Limited). 
Many stakeholders are involved in the WAPRO initiative, which attempts to increase water 
production. A new WAPRO Push-Pull-Policy technique can boost rice field water 
productivity [26][2]. Improvements in rice production and irrigation practices are highly 
sought after by rice producers. 

This study was conducted to examine the influence of irrigation water use efficiency, 
including the use of laser field leveling prior to the implementation of AWD by the 
beneficiaries/respondent farmers. Methods and supplies are included in this section. 
Findings 

Using information from the channel's head, it was determined that the canal's water 
supply was significantly higher. The water supply at the canal's head was expected to be 
between 85% and 85% of the irrigation water requirement. The remaining 25% to 30% of 
irrigation water needs were satisfied by employing tube wells. Tube well operations at the 
head needed 15.13 hours per acre prior to the advent of laser field leveling. Using AWD and 
precision leveling technology reduced farmers' tube well operation time by nearly half. 

While canal water use has remained steady, tube well water consumption has fallen 
by 25.90 percent when AWD technology and laser land leveling were installed. Farmers that 
participated in the study reported an increase in paddy yield. Other agronomic elements, 
such as AWD tube technology and laser land leveling, may also contribute to improved 
yields; however, this study did not isolate yield from other variables that may be explored in 
the future. 

AWD technology lowered irrigation water application by 25.47 percent to 24.23 
percent and boosted rice production in the places studied in his research [27]. According to 
Rejesus, irrigation time was reduced by 35 percent without decreasing productivity [28]. 
Numerous academics have observed that laser land leveling saves irrigation water[23]–[25]. 
Reducing the number of hours a tube well is run has two benefits: it reduces irrigation water 
extraction, which is important in light of climate change, and it reduces energy costs for tube 
well operation, which increases farmer profitability. 

Mid-channel observations revealed a much higher volume of canal water than 
previously considered possible. Farmers in the middle of the canal were better off using 
canal water for irrigation since they could collect about half of their irrigation water from the 
canal and the other half from tube wells, which was more convenient for them. Before 
AWD and laser field leveling, drilling a tube well took 34.85 hours per acre. Using AWD 
methodologies and laser field leveling, tube well operation time was decreased from 33.81 
hours per acre to 25.53 hours per acre, allowing farmers to meet their water needs. 

There was a 21.9 percent reduction in tube well operation time in the central area. 
Following AWD methods and laser land leveling techniques, the amount of tube well water 
used has decreased by 19.3 percent. Both [27], [28]reported results that were 
indistinguishable from one another. According to the farmers who took part in the survey, 
the use of AWD and laser field leveling increased their paddy yields. 

Data gathered from the channel's tail showed a low canal water supply. There were 
difficulties in collecting canal water at the end of the channel and farmers could only obtain 
around 19.5% of their irrigation water demands from canal water, with the remaining 89% 
coming through tube well operation. Tail tube wells used to take 49.76 hours per acre to 
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operate before AWD and laser land leveling were adopted. Combining the AWD technique 
with laser field leveling reduced tube well operation time from 49.94 hours per acre to 39.56 
hours per acre. 

Even with continuous canal water application, tube well water application has 
decreased by 25.6% when using AWD and laser land leveling procedures. Both [27], 
[28]reported results that were indistinguishable from one another. Respondent farmers 
claimed that their paddy yield had increased, even if other agronomic factors such as those 
previously discussed may have contributed to the increase. 
Conclusions 

Rice is not only a staple food in Pakistan, but it is also a major export that generates 
a large amount of revenue. While other cereal crops require less water, rice is a considerably 
more water-intensive crop. Traditional rice farming in irrigated settings in most Asian rice 
farms requires a significant amount of water. Therefore, it is necessary to change the way 
food is produced to make it more environmentally friendly and sustainable. Climate-smart 
methods of production that use less water should therefore be prioritized. Increasing 
irrigation water demand and decreasing water supplies as a result of climate change 
necessitate technologies and practices that boost water productivity. Laser land leveling was 
first used in Pakistan in the 1980s. It has only been introduced by the International Rice 
Research Institute (IRRI) a novel water-saving approach.  
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