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Abstract 
 

The study was conducted at Bangladesh Agricultural Research Institute (BARI) farm on clay 
loam soil during Rabi season of 2010-2011. The treatments consisted of laser land leveling 
(T1) and control (non-leveled) (T2). A preliminary field survey was done using staff gage. 
Initially a base station was established to dispense laser ray uniformly. The laser ray erected 
from base station guided the sensor of the stuff gage and the leveler. Elevation data was 
collected from the different points of the field and made an average. The maximum gage 
reading were 247.0 cm and the minimum gage reading was 219.2 cm. Average gage readings 
of the laser leveled plot was 235.66 cm that was settled for auto adjustment. Therefore, huge 
amount of soils (16.46 cm high) was cut from the highest point and subsequently had to fill 
to the low points. Finally, an equal gage reading of 235.66 cm was observed after leveling the 
plot. The laser leveler (Leica MLS700) was used hitching with a TAFE tractor. The field was 
leveled with manual control initially and finally it was operated with auto adjustment. Two 
operators, 25 litter diesels and total 6 hours time were required during this leveling. Wheat 
was cultivated in leveled land (T1) and non-leveled land (T2). Laser leveling was insured for 
improvement in nutrient use efficiencies, option for precision farming, reduces weed 
problems, and improves uniformity of crop maturity. There was better distribution of water 
in leveled plot, which helped to reduce irrigation application time 1 hour. Due to uniformity 
of moisture content improved germination and crop establishment was found which 
reflected in higher plant population (239 m-2). Maximum yield (3.41 t ha-1) was obtained in 
T1 due to longer panicle (10.89 cm), more grain per plant (27.47) and 1000 grain weight 
(47.38 g) compared to yield of T2 (2.62 t ha-1).  
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Introduction 
 

The land leveling provides smoother soil surface, 
reduction in time and water required to irrigate 
the field, more uniform distribution of water in 
the field, more uniform moisture environment for 
crops, more uniform germination and growth of 
crops, reduction in seed weight, fertilizer, 
chemicals and fuel used in cultivation, and 
improved field traffic ability (for subsequent 
operations). Limitations of laser leveling include 
high cost of the equipment/laser instrument, the 
need for a skilled operator to set/adjust laser 
settings and operate the tractor, and restriction to 
regularly shaped fields. Usually laser leveling is 
done for better distribution of water, water 
savings, improvement in nutrient use efficiencies, 
option for precision farming, higher crop 
productivity, saves 25-30% of water, improves 
crop establishment and improves yield, reduces 
weed problems, improves uniformity of crop 
maturity, decreases the time to complete tasks, 
reduces the amount of water required for land 
preparation. 

In 1980s, leveling of surface of the irrigated 
blocks became major practice in Soviet Central 
Asian states. The land leveling was applied as 
water saving method and have shown promising 
results, water use have been reduced by 1,500 m3 

ha-1 in leveled fields (Ahmedjanov, 1984; 
Ahmedjanov et al., 1988; Balabanov, 1984). 
Review of existing literature on land leveling 
indicated positive impact on water saving, crop 
and farm productivity (Jonish, 1991; Clemmens et 
al., 1995; Ren et al., 2003; Mallappa and Radder, 
1993; Cheema and Zulfiqar, 1998). It it is applied 
effectively, and leveling increases crop 
germination and yields and improves water 
distribution (Rickman, 2002). 
 

The use of laser technology in the precision land 
leveling not only minimizes the cost of leveling 
but also ensures the desired degree of precision. 
Precision land leveling has been a significant 
component of on farm water management since 
1977. Land leveling of farmer's field is an 
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important process in the preparation of land. It 
enables efficient utilization of scarce water 
resources through elimination of unnecessary 
depressions and elevated contours                                       
(Muhammad Asif et al., 2003). It has been noted 
that poor farm design and uneven fields are 
responsible for 30% water losses. About 18 
million-acre feet (MAF) of water is lost to irrigate 
uneven fields in Pakistan (Gill, 1998). Salinity 
patches in the elevated parts and leaching down 
of soil nutrients from the root zone in lower spots 
of unleveled fields can attribute towards low crop 
production (Muhammad Asif et al., 2003). 
Precision land leveling (PLL) facilitated 
application efficiency through even distribution 
of water and increased water-use efficiency that 
resulted in uniform seed germination, better crop 
growth and higher crop yield (Nazir, 1994). The 
scarcity of canal water supplies coupled with unfit 
underground water has compelled the farmers to 
utilize available water resources more wisely and 
efficiently. Under these circumstances, PLL can 
help the farmers to utilize the scarce land and 
water resource more effectively and efficiently 
towards increased crop production.  
 

Conventional land leveling includes surveying of 
the field, staking and designing the field, 
calculation of cut and fills areas and then use of a 
scraper and land planer. Despite all these labor-
intensive efforts, desired accuracy is not achieved. 
By contrast, laser leveling involves the use of a 
laser (transmitter), that emits a rapidly rotating 
beam parallel to the required field plane, which is 
picked up by a senor (receiving unit) fitted to a 
tractor towards scraper unit. The signal received 
is converted into cut and fill level adjustment and 
the corresponding changes in scraper level are 
carried out automatically by a hydraulic control 
system. The scraper guidance is fully automatic; 

the elements of operator error are removed 
allowing consistently accurate land leveling. The 
laser leveling makes the flow uniform and the 
advance flow is not much hindered because of 
less irregularity in the field's micro-topography. 
In a word, the laser controlled land leveling 
facilitates advance phase and consequently more 
uniformity is achieved.  
 

Laser technology can ensure very accurate and 
precision land leveling to the extent of ± 2 cm 
(Waker, 1989). However, necessary data to 
support its effects on crop yield and water use are 
scarce. It was therefore, felt imperative to 
evaluate the performance of the laser guided 
leveler and its impact on yield of wheat. 
 

Materials and Methods 
 

The study was conducted at block no 6 of 
Bangladesh Agricultural Research Institute 
(BARI) field on clay loam soil during Rabi season 
of 2010-2011. The treatments consisted of Laser 
land leveling (T1) and Control (Non-leveled) (T2). 
In treatments T1 and T2, leveling of experimental 
field was done as per treatment and information 
on the topography of each experimental unit was 
compiled. The net plot size of each treatment 
measured was 60 X 22 m2. A preliminary field 
survey was done using staff gage. Initially a base 
station was established to dispense laser ray 
uniformly as shown in Fig 1. It was a battery 
operated device, which covers a command area 
with 500 m radius. The laser ray erected from 
base station guides the sensor of the stuff gage 
and the leveler (Fig. 2). Elevation data was 
collected from the different points of the field as 
located in Fig. 3. From the elevation data, an 
average elevation was fixed for the leveler to 
operate automatically. 

 

 
 

Fig. 1. Laser base station 
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Fig. 2. Sensors in stuff gage and the leveler 
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Fig. 3. Layout of elevation data collection points 
 

The main source of irrigation was canal water, 
which was supplemented with tube well water as 
and when needed to meet the crop water 
requirements. 
 

Wheat variety Bijoy was sown on December 22 by 
BARI Inclined plate seeder. A basal dose of NPK 
in the form of Urea and TSP @ 123-98-0 kg ha-1 
were applied.  Three irrigations were given till the 
maturity of the crop. The crop was kept free  from 
weeds. Observations on the desired parameters 
were recorded using the standard procedures. 
The discharge available at outlet was measured 
every time. The time of irrigation application for 
each treatment was noted.  
 

Results and Discussion 
 

Laser leveler was used to level the field. 
Preliminary contour surveys were done and make 

an average to level. Fig. 4 shows the contour map 
and laser leveled line of the field from west to east 
respectively. Maximum gage reading indicate the 
lowest point of the field and minimum gage 
reading indicate the highest point of the field. 
From Fig. 4, it was observed that the maximum 
gage reading was 247 cm and the minimum gage 
reading was 219.2 cm. If whole plot would be 
leveled then the average gage reading should be 
233.41 cm to set for auto adjustment. However, 
average gage reading of the laser leveled plot was 
235.66 cm that was settled for auto adjustment. 
Therefore, huge amount soils (16.46 cm high) 
were cut from the highest point and subsequently 
have to fill to the low points. Finally, an equal 
gage reading of 235.66 cm was observed after 
leveling the plot.  
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Fig. 4. The contour map and laser leveled line of the field. 
 

The laser leveler was used hitching with a TAFE 
tractor. The field was leveled with manual control 
initially and finally it was operated with auto 
adjustment. Some operational parameters have 
shown in Table 1. For this experiment, it required 

2 operators, 25 litter diesels and total 6 hours 
time. However, for others it will vary for the 
variation in land topography. 
 

 

Table 1. Operational parameters of the test used in the experiment 
 

Parameters Values 
Plot size  (m2) 1320 
Time required for adjustment (hr) 1 
Time required for leveling (hr) 5 
Fuel consumption (l hr-1) 5 
No. of operators (no.) 2 
Brand of the tractor TAFE 
Brand of the laser leveler Leica MLS700 
Length of the cutting unit (cm) 172 
Forward speed (km hr-1) 3.1 

 

Laser leveling was insured improvement in 
nutrient use efficiencies, option for precision 
farming, reduces weed problems, improves 
uniformity of crop maturity, and decreased the 
time to complete tasks. Yield parameters and 
irrigating time are shown in Table 2. In treatment 
T1, there was better distribution of water, which 
helps to reduce 1 hour irrigation application time. 

Due to uniformity of moisture content improved 
germination and crop establishment was found 
which reflected in higher plant population (239 
m-2). Longer panicle (10.89 cm), more grain per 
plant (27.47) and 1000-grain weight (47.38 g) 
insured maximum yield (3.41 t ha1) in T1 whereas 
in T2 yield was 2.62 t ha-1. 

 

Table 2. Yield parameters and irrigating time 
 

Treat 
ments 

Plant 
height 
(cm) 

Plant 
Population

m-2 

Length of 
panicle 

(cm) 

No. of grain/ 
Panicle 

1000 
grain wt 

(g) 

Yield  
(t ha-1) 

Irrigation 
time (hr) 

T1 74.5 239 10.89 27.47 47.38 3.41 7 
T2 65.87 208.2 9.93 25.93 46.73 2.62 8 
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Conclusion 
 

The maximum gage reading was 247 cm and the 
minimum gage reading was 219.2 cm. Average 
gages reading of the laser leveled plot was 235.66 
cm that was settled for auto adjustment. So, a 
huge amount soil (16.46 cm high) was cut from 
the highest point and subsequently was to fill to 
the low points. Finally, an equal gage reading of 
235.66 cm was observed after leveling the plot. 
Laser leveling was insured improvement in 
nutrient use efficiencies, option for precision 
farming, reduces weed problems, improves 
uniformity of crop maturity, and decreases the 
time to complete tasks. There was better 
distribution of water in leveled plot, which helps 
to reduce 1 hour irrigation application time. Due 
to uniformity of moisture content improved 
germination and crop establishment was found 
which reflected in higher plant population (239 
m-2). Longer panicle (10.89 cm), more grain per 
plant (27.47) and 1000 grain weight (47.38 g) 
insured maximum yield (3.41 t ha-1) in T1 whereas 
in T2 yield was 2.62 t ha-1.  
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