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 Laser leveling method is one of new leveling methods that include a high accuracy in 

leveling farms. In this study, two methods conventional and laser leveling from 

technical aspects performance and water consumption were compared. Type of used 
laser leveler was Maskin laser leveler that fabricated by USA and conventional leveler 

was made by Shiraz Deghatkesht Cooperation. Both levelers were drawn using a Valtra 

tractor. Type of soil texture of experimental farm was clay loam. Experimental farm 
area was about 14 hectares that it included 14 plots and area of each plot was one 

hectare. Statistical method that used in this study was T-test at 1% level of significance 

with two treatments (leveling by Maskin laser leveler and conventional leveler) and 
seven replications. Results of means comparison indicated that there is a significant 

difference at 1% level between laser leveler and conventional leveler from aspect of 

water consumption volume so that using laser leveler reduced irrigation time about 35% 
(82 lit/s) as compared with conventional leveler. Leveling index (Li) in laser leveler 

was closer to zero in comparison to conventional leveler. On the other hand, value of Li 

for laser leveling was better than for conventional leveling. Also, value of land 
uniformity coefficient (LUC) for laser leveling is closer to 1 in comparison with 

conventional leveling. Thus, LUC of laser leveler was better than for conventional 

leveler. Totally, regarding to obtained results in the study, application of laser levelers 
instead of conventional leveler can be recommended in north of Khouzestan province. 
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INTRODUCTION 

 

 One of the main factors limiting agricultural production in arid and semi-arid zone is water resources 

deficiency that affects on efficiency of provide them use as well as efficiency of other resources [2] so that the 

lack of water, resulting in decreased product is produced. In The traditional irrigation methods because of 

uneven substrates, the amount of water used by farmers was enough to moisten the entire soil parts and a layer 

of water covering the field level. This leads to losses of irrigation water. While achieving maximum yield per 

unit area, the efficient use of irrigation water is necessary to prevent its loss. In other words, proper irrigation 

water management is needed to achieve maximum performance .Leveling as a key component of effective farm 

water management, with careful removal of mountains and depressions in the ground and create the proper slope 

for irrigation, reduce the amount of water to irrigation and ultimately increases efficiency [8]. In areas where 

surface water is used for agriculture, leveling is one of the most essential operations. Water penetration is very 

effective in leveled fields. Plus, the possibility to flow water and soil erosion will be significantly reduced [4]. 

Walker [7] reported that poor farm designing and unevenness of it will cause wasting significant amounts of 

irrigation water, so if the height difference between the highest and lowest points of the farm is 160 mm, In an 

uneven field 80 - 100 mm of water must be stored to the entire field be covered with water and this amount of 

water is equal to 10 percent of total the water needed to grown rice crop. Asif et al [1] also concluded that 

grounds leveled with low accuracy and with roughness will waste about 30 percent of the irrigation water. 

Leveling agricultural lands is carried out with leveling Machine or scraper. These machines in recent years are 

equipped with a laser system and them known as laser land leveling [10]. London [3] considered introducing 

laser-levelers as a gradual change in the leveling industry and he stated that with use of these devices in leveling 

land, reduced water as much as 20-30 percent will be resulted. Unger [6] also reported that the use of laser 
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technology, improves terrain leveling goals include reducing erosion, increasing water holding capacity and to 

reduce runoff. Esfandiari [2] concluded that the lands that have been laser-leveled in comparison to not laser-

leveled ones, declines time irrigation and amount of water at 45.4 and 54.4 percent, respectively. Considering 

that the amount of water used on the farm land will be affected by the leveling the field, in this research it was 

tried to while examining effect of the conventional and the laser methods on land leveling, the possibility to 

reduce irrigation water in the wheat fields as well as increasing grain yield of this important crop to be 

determined quantitatively. 

 

MATERIAL AND METHODS 

 

 The experiment was done in the 1387-88 crop year at a farm located in northern of city of Ahvaz at latitude 

31 degrees and longitude 48 and 24 minutes and 48 degrees and 49 minutes. The average annual rainfall is 213 

mm and the climate is hot and dry with an average annual temperature of 25 degrees Celsius. Soil texture of test 

site is Loam- clay and pH it is 7. In this experiment, two treatments of land leveling in the usual way (using the 

conventional leveling machine of company accuracy culture Shiraz) and laser land leveling method (using a 

laser leveling machine Manufactured by Miskin America Inc.) were compared in 7 iterations. Characteristics of 

leveling machines used in the experiments are listed in Table. The dimensions of each plot, was considered as 

one acre. Because regarding to the nature of the project plots with wide areas was needed to determine effects of 

differences in field roughness on under consideration factors. Thus, the experiment consisted of 14 plots by size 

of one hectare. After preparing plots and Appling leveling treatments, the field came to be under cultivation of 

wheat (cv. Chamran). Operations related to plant seeds, maintenance and harvest according to what is done in 

the region, was applied.       

 
Table 1: Characteristics of leveling Machines used in the experiment. 

Treatment Leveling the laser The conventional leveling 

Width (m) 4 6 

The minimum force required to stretch (Hp) 140 145 

Working efficiency of an acre (Time) 8 1 

Speed (Kilometers per hour) 4 6 

Unit price (Rails) 200.000.000 30.000.000 

Cost of one acre(Rails) 600.000 100.000 

Type Tractors Valtra tractors Valtra tractors 

 

 To compare the effect of leveling the amount of water used for irrigation water volume (v) was measured 

using the following equation (To do this, each plot was divided into 5 pieces of 20 x 100 meters) (Walker, 

1989):      

V=Q.t                               (1) 

Q=0.022CA                    (2) 

 The relation Q is the flow rate in liters per second. The relationship between the flow rate Q in liters per 

second, and t is the period when irrigation water to the bottom of the plots. a correction factor C and the flow 

rate of water in the pipe cross section and horizontal water injection amount in terms of X and Y value of the 

loss or loss of inches of water per cm. the water in the pipe cross section was calculated using the following 

Equation:  

A =
  ( )                   

(3)
 

 In this regard, the external diameter D and G versus ex angle connecting the lower highs the water pump 

and the pump center is obtained using the following equation: 

                (4)                                         

 A height of water above the outlet pipe and the outlet pipe of radius r in terms of centimeters. Alignment of 

the indicator parameters (LI) and the uniformity coefficient (LUC) were calculated d according to the following 

equations [5]: 

 

                                          (5) 

                            (6) 
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 In which DLi the depth of cut (or fill) before leveling at point i (cm), Ali depth of cut (or fill) the leveling 

point i (cm) and N is the number of grid points samples. Minimum of L is zero, which indicates accurate 

leveling. The LUC between zero and one, indicating that the higher the number is accurate leveling [6]: 

 In all treatments before entering the field devices, laser Lur in the manual mode and grid points were placed 

on the ground to the height difference between the points obtained. Data were collected according to the spacing 

of 20 meters. Data compiled application yields leveling and filling was getting anywhere. It has a theoretical 

data (Dli) were taken after the leveling process again and repeat the same procedure to real data of the slice (or 

filling) (Ali) is achieved. Final harvest, the withered leaves of maturity symptoms and reach the 14% grain 

moisture, [9] were used. At this point, the marginal effects of  intermediate rows of 5 dots randomly using a 1*1 

m frame grain yield per unit areas was determined for each treatment. In the end, the division of water use 

efficiency, yield was calculated on the amount of water during the graving season. Data related to the factors 

measured by T-Student test using SPSS software were analyzed.   

 

Results: 
 The results showed that the water surface was significantly affected (table 2), making use of laser leveling, 

irrigation water volume considerably (35%) decreased. The leveling of the time required for water to reach the 

bottom of the plot (when irrigated) could be affected. so when filling out the leveling of 2000 square meters, 

laser anon conventional parts 4.42, 7.16 min, respectively, which represents a 35 percent reduction in the time 

required for irrigation by the laser leveling and, respectively. 

 
Table 2: Effect of leveling the volume of water (1000 cubic meters per hectare). 

Care Degrees of freedom Uniformity coefficient Error Deviation 

The conventional leveling 6 16.75 0.34 0.13 

Leveling the laser 6 10.81 0.28 0.11 

T-Value=32.36**  **   Dard rath mean the possibility of one hundred 

 

 Uniformity coefficient of land clearing and leveling of land were also significantly affected (tables 3, 4). 

Laser leveling indicators obtained in the conventional surface is closer to zero. In other words, the use of laser 

leveling index significantly reduced compared to conventional leveling agent (table 3). A significant difference 

in percentage between the laser and conventional leveling effect on the uniformity coefficient was found. So that 

the uniformity coefficient of the laser Lvlr closer to the number one show in precision laser leveling, the 

leveling off (table 4) . 

 
Table 3: The effect of leveling the surface of the ground. 

 

Care Degrees of freedom Uniformity coefficient Error Deviation 

The conventional leveling 6 12.61 0.69 0.39 

Leveling the laser 6 2.56 0.24 0.10 

T-Value=32.36**  ** Dard rath mean the possibility of one hundred 

 

Table 4: Effect of leveling the field uniformity coefficient. 

Care Degrees of freedom Uniformity coefficient Error Deviation 

The conventional leveling 6 0.84 0.011 0.005 

Leveling the laser 6 0.97 0.002 0.0009 

T-Value=22.68  **              ** Dard rath mean the possibility of one hundred 

 

 Significant difference between the laser and conventional leveling effect on grain yield (kg/ ha) There was 

no But on the type of work leveling a significant effect on wheat Msrfab Transition so that water use efficiency 

using a laser leveling recovered (Table 5) ToIn other words, the same yield using a laser leveling with leveling 

in the conventional Reduce water consumption by 37% is.     

 
Table 5: Effect of clearing on water use efficiency of wheat (percent). 

Care Degrees of freedom Uniformity coefficient Error Deviation 

The conventional leveling 6 24 0.01 0.005 

Leveling the laser 6 39 0.02 0.01 

Value=23.60 **      ** Dard rath mean the possibility of one hundred–T 

 

Discussion: 
 The minimum value is zero and the leveling indicator is closer to zero indicates accurate leveling 's. Less 

amount of time leveling the surface with a laser particle's surface. Table 3 shows the improvement of land 

clearing 4/9 Common By leveling the front of the laser. The field uniformity coefficient between zero and one, 

which What do the numbers Trashed a close vote in the tabulation above shows land clearing.  Differential 

leveling the laser and the conventional view of the uniformity coefficient was 13%. Effects of the laser leveling 

of Indicators of land leveling and uniformity coefficient times the size and efficiency of water use will be In 
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other words, reducing the roughness of the land surface of the earth is more appropriate to reduce the volume of 

water Helps the consumer. In this case Asif et al [1] reported that the low-precision Surfaces are rough and have 

lost about 30 percent of the water that eventually led to Increase the volume of irrigation water is London [3] 

also concluded that the water-leveling laser level 30-20 % decreases.  Pal et al [5] reported the use of laser 

leveling can be Percent reduction in water use audit in 1020. Although the results of this study on the impact of 

land clearing The increase in yield with the findings of other investigators. Not match the observed positive 

impact on improving efficiency Water with the use of laser leveling due to reduced water volume compatible 

with the results In which a used the method to increase the efficiency of leveling the laser Water use and 

conservation, as well as one of the leading technology manufacturers have introduced Reduction of 35 Percent 

of the volume of water consumed in the use of laser leveling of the study results By other investigators are 

consistent To Generally due to water shortage problems in the optimal use of these inputs requires the use of 

leveling Recommended for laser land leveling purposes.   
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