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Chapter 9 

Land Development and Land 

Forming 

Muhammad Rafiq Choudhry, Chaudhary Mohammad Ashraff 

and Lubna Anjum* 

Abstract 

Land development refers to working with the waste, undulating or undeveloped land 
and converting it to a land having smooth topography through draining, dredging, 
excavating, filling, grading and paving operations etc. by using heavy machinery 
such as Bulldozers, Scrapers, Graders and Dumpers. Land development process 
converts a natural or semi-natural land to a land suitable for agricultural production 
or for housing purposes (J F Ric kman International Rice Research Institute, 2002). 
It has been estimated that Pakistan’s cultivable waste land of 8.2 million hectares can 
be brought under cultivation through proper land development. The food grain 
requirements for increasing population demand development of such cultivable 
waste land for cultivation. The developed land needs further land leveling to facilitate 
efficient use of costly inputs, especially water and fertilizers. The chapter on “Land 
Development and Land Forming” has therefore, been designed to summarize the 
concepts of land development, land forming, land management, sustainable land 
management and land leveling for the readers involved in agricultural profession. 
Implementation of these concepts can change the capability of waste land to a 
productive land. This chapter also includes Land Capability Classification, Land 
Development Requirements, Development Machinery, Data Collection and Laser 
Land Leveling procedure. The reader of this chapter may sufficiently update his/her 
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knowledge about the concepts, requirement and operational matters related to the 
land development and land forming to convert barren land into productive 
agricultural land. 

Keywords: Land Development, Land Forming, Heavy Machinery, Land 
Management, Sustainable Land Management, LASER L and Leveling 

Learning Objectives 

� To learn about Pakistan’s land resources available for agricultural 
production. 

� To understand land classification and land use for irrigated agriculture. 
� To equip the reader about technological requirements to develop land and 

then level it for efficient irrigation. 

9.1 Introduction 

Pakistan covers an area of 79.61 million hectares mainly arid or semi-arid, out of 
which, 31.0 million hectares are fit for agricultural activities. Out of total area of 
21.28 m ha under cultivation, the canal estimated commanded area is about 13.8 m 
ha. Forest covers 5.3% of the land and about 30% is used for crop production. Out 
of this, about 7.42 mha are sown more than once in a year. About 5.02 m ha of the 
cultivable area is fallow primarily because of inadequate supply of water. The rain 
fed area is estimated as 3.68 mha and the cultivable waste land is extended over 8.2 
mha. Table 9.1 shows province-wise land utilization in Pakistan. 

Table 9.1 Province-wise Land Utilization in Pakistan 

S. No. Particulars Land Utilization (Million hectares) 

Punjab Sindh KPK Balochistan Pakistan 

1 Geographical area 20.63 14.09 10.17 34.72 79.61 
2 Total reported area 17.49 14.09 8.34 17.16 57.08 
3 Forest area 0.49 1.03 1.33 1.36 4.21 
4 Uncultivated area 2.95 6.77 3.90 9.83 23.45 
5 Culturable waste 1.56 1.42 1.24 3.98 8.20 
6 Cultivated area 12.49 4.87 1.86 1.99 21.21 
7 Current fallow 1.39 2.06 0.56 0.92 4.93 
8 Net area sown 11.10 2.81 1.30 1.07 16.28 
9 Area sown > 1 5.86 1.01 0.57 0.08 7.52 
10 Total cropped area 16.96 3.82 1.87 1.15 23.80 
Source: Agricultural Statistics of Pakistan, 2009 

Agriculture is an economic activity, mainly dependent on natural resources that can 
be modified to a certain extent through land development and land forming. These 
natural resources determine the patterns of land use and serve as the basis of 
agricultural productivity. Out of the categories of culturable waste not available for 
cultivation, a good part of the area needs land development and land forming before 
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it can be cultivated for crop production. The area comprising rough and undulating 
terran, particularly the cultivable waste land of 8.2 mha, as given above, requires land 
development and forming operations to smoothen the topography and make it 
cultivable. 

9.2 Land Development 

Land development refers to altering land surface from a natural or semi-natural state 
to relatively a smoother topography suitable for agricultural production or housing 
purposes. Wikipedia (2009) refers Land Development as altering the landscape in 
any number of ways such as: 

• Changing landforms from a natural or semi-natural state for a purpose such 
as agriculture or housing 

• Real estate into lots, typically for building homes 

• Developing property or changing its purpose for useful purposes. 

Land Development involves draining, dredging, excavating, filling, grading, paving 
etc. Heavy machinery such as Buldozers, Scrapers, Graders and Dumpers are used 
in addition to tractors and plows to loosen the soil at higher locations, and transport 
to lower elevation points to create relatively a plain surface topography. Fig. 9.1 (a 
and b) are examples of land development where bulldozers, excavators and scrapers 
are in action to cut and move the soil to create smoother land surface.  

 

(a)                          (b) 

Fig. 9.1 (a and b) Land Development Using Earth Moving Machinery 

Land development is the costliest operation in farming. It involves jungle clearance, 
soil opening with deep tillage equipment, moving soil from high to low spots, making 
farm roads, field bunding and leveling etc. These operations require use of self-
propelled and heavy equipment such as crawler tractors with heavy duty ploughs and 
dozers, high horsepower tractors with dozing arid hoeing attachments. Like scrapers, 
ditchers, chisel ploughs, subsoilers, terracers, levelers etc. The tillage operations, 
defined as mechanical manipulation of soil, which are performed to achieve the 
desired seedbed to provide optimum environment or seed germination and plant 
growth. Seedbed preparation for sowing / planting of different crops is done through 
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primary and secondary tillage operations. Land development combines the concepts 
of Land Management and Sustainable Land Management as summarized below: 

9.2.1 Purposes of Land Development 

1. Convertion of barren land into cultivable 
2. Utilize the waste or fallow land for agricultural production 
3. Expand cropped area in accordance with the available water supplies to 

ensure food security 
4. Make the barren land productive for economic, environmental and 

agricultural development purposes. 
5. Clear the land from unwanted trees and vegetation and smoothen the 

topography of land for developing housing schemes. 

9.2.2 Factors Influencing Land Development 

Soil factors affecting Land Development activities and the resulting productivity in 
agricultural systems include soil topography, vegetation, slope, texture, structure, 
permeability, fertility & salinity, soil depth and degree of undulation etc. Soil fertility 
refers to the ability of soil to supply nutrients essential for plant growth. Fertility is 
one of the most important factors that determine the magnitude of crop growth. Soils 
are known to supply 13 essential nutrients to the plants. Agricultural production is 
impaired under saline/sodic and waterlogged conditions. Yield reduction up to 70% 
has been recorded in such problematic soils. 

9.2.3 Land Development Requirements 

The following information must be collected for the development of a land. For this 
purpose, necessary surveys must be carried out. 

1. Location 
2. Accessibility 
3. Drainage 
4. Contouring 
5. Grading 
6. Surveys 
7. Environmental Impact Studies 
8. Fees 
9. Permits 
10. Engineering Services 
11. Soil Tests 
12. Tree removal (Jungle Clearance) 
13. Building of Access Road 
14. Drilled Wells 

9.2.4 Land Development Machinery 

Land development is the major and most expensive operation in agricultural farming. 
It involves forest clearance, soil opening with tillage implements, displacing soil 
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from high to low elevations, making roads, field bunds and leveling etc. to make the 
land useful for the target purpose. The development of land requires heavy duty 
machines whether self propelled or mounted such as tractors with heavy ploughs, 
dozers, scrapers, ditchers, chisel ploughs, sub-soilers, terracers, levelers etc. 

The tillage can be defined as mechanical manipulation of soil. It is performed to 
achieve the desired seed bed for optimum conditions for seed germination and plant 
growth. Primary, secondary and tertiary implements are used for tillage and inter 
culture operations. After using the heavy machinery for major earth moving 
operations, preparation of land for agricultural purposes require following 
operations. 

• Loosening of soil 

• Clod size reduction 

• Clod sorting 

• Smoothening 

• Compaction and consolidation may be required for preparing land for 
construction and housing schemes. The machines that can be used to 
conduct the above given land preparation operations leading to development 
and land leveling include the following: 

9.2.4.1 Backhoe and Dozer 

These are attachments of a tractor. The backhoe (Fig. 9.2a) is mounted in front and 
dozer (Fig. 9.2b) in the rear of tractor. Both can easily be removed or joined to the 
tractor. Backhoe is used for excavating soil, making foundations, making trenches 
for different purposes and removal of bushes and trees. Dozer is used for agricultural 
land leveling, making bunds in the farms and terracing of farm, road making and site 
clearance etc.  

 

Fig. 9.2a Backhoe 
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Fig. 9.2b Dozer 

9.2.4.2 Loader 

Loader (Fig. 9.3) is used for removal of mud and loose soil, for loading stones, for 
handling of clay and soil and loading it into truck and trailers. It is commonly used 
to move a stockpiled material from ground level and deposit it into dump truck for 
transporting elsewhere. The loader assembly may be a removable attachment or 
permanently mounted. 

9.2.4.3 Tractor Mounted Terracer Blade 

It is attached toa tractor with the three points hitch system and is hydraulically 
controlled. The terrace blade is used for grading, leveling of fields, filling of 
depressions and smoothening of field for irrigation. 

9.2.4.4 Hydraulic Scraper 

The hydraulic scraper is towed behind the tractor as shown in Fig. 9.4. It is used for 
collecting the soil from one place and unloading at the other. It is used for rough 
leveling, cutting of high spots and filling of depressions. 

9.2.4.5 Sheep Foot Roller 

The sheep foot roller (Fig. 9.5) is a self propelled heavy machinery which is used to 
compact soils. The projecting studs on the drum are like a sheep foot, which provide 
a kneading and high pressure compacting action. These machines are more effective 
for compacting plastic soils like clay or silt as compared to the granular materials. 
Sheep foot rollers are available in variety of sizes depending on the nature of the 
soils. At low moisture contents the resulting compaction is better than other types of 
compaction machinery. In wet conditions, these are used infrequently. The high 
contact pressures compact the soil directly beneath the foot tip. 
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Fig. 9.3 Loader 

 

Fig. 9.4 Hydraulic Scraper 
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Fig. 9.5 Sheepfoot Roller  

 

Fig. 9.6 Ditcher 

9.2.4.6 Ditcher 

It consists of two curved wings with cutting blades, front cutting point, tie bars for 
adjusting wingspan and hitch assembly with 3- point linkage as shown in Fig. 9.6. It 
is used for making ditches for irrigation and drainage. 



Land Development and Land Forming 193 

9.3 Land Management 

It is a broader term indicating the process of managing the use and development 
of land resources. Land resources are used for a variety of purposes which may 
include irrigated agriculture, reforestation, water resource management and eco-
tourism projects. The United Nations Economic Commission for Europe (UNECE) 
defines SLM by including the mineral extraction sector, property and estate 
management in addition to agriculture and forestry as: 

“Land management is the process by which the resources of land are put to good 
effect. It covers all activities concerned with the management of land as a resource 
both from an environmental and economic perspective. It can include farming, 
mineral extraction, property and estate management, and the physical planning of 
towns and the countryside”. 

Use of land management is a process of managing use and development of land, in 
which spatial sector-oriented and temporary aspects of urban policy are coordinated. 
Resources of land are used for different purposes, which may produce conflicts and 
competitions, and land use management must see those purposes in an integrated 
way. Land management, therefore, combines the norms and visions driving the 
policy-making, sector-based planning both in the strategic and more operative time 
spans, spatial integration of sectoral issues, decision-making, budgeting, 
implementation of plans and decisions and the monitoring of results and evaluation 
of impacts. 

9.4 Sustainable Land Management (SLM) 

Sustainable land management is defined as a knowledge-based procedure that aims 
at integrating the management of land, water, biodiversity, and other environmental 
resources to meet human needs while sustaining ecosystem services and livelihoods. 
The term sustainable land management is used, for example, in regional planning and 
soil or environmental protection but also in property and estate management. It is 
necessary to meet the requirements of a growing population. Improper land 
management leads to land degradation and a reduction in the productive and service 
(biodiversity niches, hydrology, carbon sequestration) functions of watersheds and 
landscapes. In fact, SLM involves the following activities and procedures: 

• Preserving and enhancing the productive capabilities of land in cropped and 
grazed areas—that includes upland areas, down slope areas, and flat and 
bottom lands, productive forest areas and potentially commercial and 
noncommercial forest reserves, and maintaining the integrity of watersheds 
for water supply and hydropower generation needs and water conservation 
zones and the capability of aquifers to serve farm and other productive 
activities. 

• Actions to stop and reverse degradation of land or at least to mitigate the 
adverse effects of earlier misuse, which is increasingly important in the 
uplands and watersheds, especially those where the destructive 
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consequences of upland degradation are being felt in far more densely 
populated areas. 

9.5 Improved Land Management Practices at 

Watershed Level 

The following practices are known to facilitate upstream-downstream land and water 
management at watershed leveling terms of costs and benefits: 

• All parties in the watershed are given a stake in the management program 
and in watershed development functions as an equity-enhancing 
mechanism. 

• Because water is often the most valuable resource of watershed 
management, it is, therefore, essential to develop mechanisms that allow an 
equitable sharing of the water. This resource sharing can substitute for direct 
payments to some stakeholders. 

• Where common property is involved, especially in the upper catchments, it 
is essential that local communities collectively protect the common land so 
that land and water resources are not compromised by illegal deforestation 
or overgrazing and subsequent land degradation. 

• If irrigation water is used to produce greater vegetation biomass on common 
lands, biomass-sharing agreements are needed, especially for landless 
stakeholders. 

• If water harvesting results in improved recharge of groundwater aquifers, 
designating groundwater as a common property resource can provide all 
stakeholders with a powerful incentive to improve natural resources 
management practices and to promote collective action. 

• Following contributing factors have played key role in making land and 
water resource management programs a successful. 

• Local community participation in all aspects of the program. 

• Public support for private investment in soil and water conservation. 

• Improvement and maintenance of roads. 

• Sound macroeconomic management that does not discriminate against 
agriculture and natural resources. 

• Robust local capacity building by nongovernmental organizations and other 
cooperative-type projects. 

• Consistent efforts over at least a decade by concerned governments to 
increase not only land productivity but also awareness of environmental 
problems and possible solutions at local levels. 

9.6 Sustainable Agriculture  

Sustainable agriculture is the act of farming using principles of ecology, it is the 
study of relationships between organisms and their environment. The phrase was 
reportedly coined by Australian agricultural scientist Gordon McClymont. It has 
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been defined as "an integrated system of plant and animal production practices 
having a site-specific application that will last over the long term" For Example: 

• To satisfy human food and fiber needs 

• To enhance environmental quality and the natural resource based upon 
which the agricultural economy depends 

• To make the most efficient use of non-renewable resources and on-farm 
resources and integrate, where appropriate, natural biological cycles and 
controls 

• To sustain the economic viability of farm operations 

• To enhance the quality of life for farmers and society as a whole 

9.7 Land Capability Classification 

Various lands may be classified into different capability classes based on their 
suitability for cropping, grazing, forestry and other useful purposes. Land capability 
class is determined by the degree of limitation imposed by the land on agriculture 
(Kenk et al., 1983). Accordingly, eight classes have been established as summarized 
below: 

• Class I, is considered very good agricultural land having no limitations for 
general arable use. This category comprises of loam and silt loam irrigated 
soils. It is well suited for a wide range of crops. These soils are nearly level, 
deep and well drained. They show the highest response to good 
management including the application of fertilizers. They are used for 
general cropping, vegetables and orchards. 

• Class II comprises good agricultural land, which imposes minor limitations 
for general agricultural use. Their soil texture is 75% clay loam to clay and 
25% sandy. Soils in this class permit either limited range of suitable crops 
or this management cost is somewhat high. Generally, the net return from 
these soils is about 25% less than that from Class 1 soils. 

• Class III is a moderate agricultural land and puts moderate degree of 
limitations for agricultural use. Soils in this category may be saline with 
minor problem of sodicity. Soils in this class permit a limited range of 
suitable crops and the net return is generally about 50% of less than that of 
Class 1. 

• Class IV falls in relatively poor or marginal agricultural land category 
having severe limitations for agricultural use. Soils in this class have severe 
limitations because a shallow soil depth or strong salinity and sodicity 
combined with slow permeability. The net return from this land is generally 
negligible. 

• Class V is good forest or range land, which has minor or no limitations for 
forestry or range land development. The soils are nearly level, deep but 
stony, and in some places, somewhat imperfectly drained. 

• Class VI is moderate forest rangeland having a moderate degree of 
limitation for forestry or range development. Fifty percent of the lands area 
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have unfavorable relief and the other half to may have sand, gravely or stony 
soils. 

• Class VII soil is considered poor forest or rangeland having severe 
limitations for forestry or range development. Half mountainous and sandy 
desert and other half, problem of erosion. 

• Class VIII soils are agriculturally unproductive or non-agricultural lands, 
which have no potential for any type of agriculture, including forestry and 
range. This class comprises sand dunes, strong saline/ sodic soils with 
severe erosion. These are usually forest or grazing lands because of very 
severe limitations posed by soil erosion, excessive wetness shifting sand or 
skeletal soils, severe salinity/ sodicity and lack of porosity. 

The land classification also ranks soils according to their capacity to respond to 
improved management. Soils placed in class I are generally responsive to high inputs 
of water, improved seed, fertilizers, labour, etc. and also to improved management 
techniques, while the lower classes have correspondingly decreasing response to 
inputs and management. Consequently, each land class or subclass has a specific set 
of requirements for land use along with management practices, which would ensure 
optimal utilization as well as for conservation of available resource. The detailed 
characteristics of each of the capability classification along with their extent is 
Pakistan has been given in Table 9.1. 

9.8 Land Forming /Land Leveling 

The present water shortage in the country demands efficient utilization of this scarce 
resource for its most efficient utilization. About 20 to 25% of irrigation water is lost 
during its application to the crops because of uneven fields and inappropriate farm 
designing. This leads to excessive application to low-lying areas and under-irrigation 
of higher spots. Over-irrigation leaches soluble nutrients out of the crop root zone 
and on the other hand, under-irrigation of elevated parts of the fields results yield 
loss due to insufficient moisture availability besides negative impact of accumulation 
of salts in such patches. This ultimately results in less crop productivity, degrades 
groundwater quality, causes water stress, and restricts efficient application of 
agricultural inputs. 

Moreover, traditional farm layouts consist of several ditches traversing over two 
kilometers in an area of one “square” (25 acres) serving numerous small flood basins 
called “Khal Kiari System”. The fields being not properly leveled, cause excessive 
wastage of land, water, and other agricultural inputs (fertilizers, pesticides etc.), 
which result in lower crop yields. Water Management Wing of Agriculture 
Department has developed a cost effective and sustainable solution in the form of 
LASER land leveling to address all these problems. The technology is well adopted 
by the farmers resulting in significant amount of water savings and enhancing crop 
productivity (Federal Water Management Cell, 1996). 
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Fig. 9.7 Laser Land Leveling 

 

Fig. 9.8 Tractor Mounted Laser Leveler 
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9.9 Laser Land Leveling 

Precision Land Leveling is the process of loosening the soil and moving it to achieve 
a surface with precision of maximum ± 2cm difference between high and low spots 
of the field. Heavy machinery with laser attachment (Fig. 9.7) or tractor mounted 
Laser set (Fig. 9.8) can be used to carry out Laser land leveling. The desired leveling 
accuracy can be achieved by using traditional leveling equipment such as Engineer’s 
level, staff rod and ranging rods for carrying out survey and moving the soil with 
scraper and land planner. Complete surveying and leveling process is carried out 
regarding a Bench Mark (BM). 

Laser land leveling involves the use of a laser beam emitted by emitter that provides 
a laser plane as a reference. The survey is conducted by using a Level Eye Detector 
(Laser supported Staff rod). For carrying out the earth moving and leveling process, 
the receiver receives the laser beam, which is transmitted to the scraper through 
hydraulic system of the tractor. Laser guided scraper automatically cuts the high 
spots in the field and fills the low spots with soil. 

9.9.1 Advantages of Laser Land Leveling 

The LASER land leveling technology has been proved to be highly beneficial 
because it saves irrigation water, curtails irrigation time, improves efficiency of 
agricultural inputs, ascertains uniform seed germination and resultantly enhances 
crop yields. In general, the benefits of LASER L and Leveling include the following: 

• Increases productivity of land and efficiency of water use 

• Increases crop yields up to 25 percent 

• Improves cropping intensity from 35 to 40 percent 

• Raises fertilizer use efficiency by 15 to 35 percent 

• Enhances irrigated area up to 40 percent by reducing dikes and ditches 

• Reduces production costs by enhancing cultivation efficiency and 
minimizing labor for irrigation 

• Makes effective use of irrigation water and agricultural land 

• Saves 50 percent of irrigation water 

• Increases efficiency of agricultural machinery and curtails 35 percent of 
labour 

• Improves agricultural incomes 

9.9.2 Use of Laser Land Leveling System in Pakistan 

Use of Laser Technology in the precision land leveling was introduced in the Punjab 
during 1985 through on farm water management (OFWM) program. It was difficult, 
costly, and cumbersome to achieve the required degree of precision in leveling 
unleveled fields by the famous “rope operated bucket” scraper. The use of this 
scarper is, however, necessary for bulk earth movement to make the LASER leveling 
operation cost effective. 
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9.9.3 Components of LASER Leveling System 

 

Fig. 9.9 Components of LASER Leveling Equipment 

Source: Directorate General Agriculture (Water Management) Punjab, Lahore, 2013 

A complete LASER Land Leveling System, showing components and in operation 
at the field, is shown in Fig. 9.9. It consists of the following components: 

1. Laser Transmitter  
2. Tri pod 
3. Elevating Base 
4. Telescopic Grade Rod 
5. level Eye detector 
6. Receiver 
7. Mast 
8. Control Box (Fig. 9.10) 
9. Hydraulic pumps and Horses 
10. Solenoid (Fig. 9.11) 
11. Cable No.2 from control box to sole mound value 
12. Cable No.3 control box to tractor internal battery 
13. Laser Scraper 
14. Battery 
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Fig. 9.10 ControlBox 

 

Fig. 9.11 Solenoid Valve 

9.9.3.1 Transmitter 

Transmitter is the primary component of LASER Land Leveling System that 
establishes a reference plan of light above the work area. The beam of light rotates 
at about 600 revolutions per minute and covers a working radius of more than 300m, 
depending strength of the transmitter. It is normally mounted on a 3 meters tall tripod. 
Several scrapers can be guided from one transmitter with the one plane of sight above 
the field. 

9.9.3.2 Receiver 

The receiver is an omni-directional device that detects the signals transmitted by the 
transmitter and conveys to the control box. These signals are processed to indicate 
the relative position of the receiver to the LASER reference plan in millimeters. It is 
fitted on scraper and signals are sent via cables to the control panel mounted on the 
tractor. 
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9.9.3.3 Control Panel 

The control panel is also called as control box, receives and processes signals from 
the receiver. It displays the same to indicate the relative position of scraper with 
respect to grade for either manual operation or provide automatic control when 
interfaced with the tractor's hydraulic system. 

9.9.3.4 Scraper 

The scraper is bottomless bucket with mechanism for automatic leveling operation. 
It has a heavy duty cutting edge made for rough and hard conditions. The scraper is 
attached to the tractor and operates through its hydraulic system. The receiver and 
solenoid hydraulic valves are mounted on it and receiver is attached to the control 
box via electric cables whereas valves are connected to hydraulic system through 
steel or rubber pipes. 

9.10 Laser Land Leveling Procedure 

An engineer should take the following steps to precisely level a given field using 
Laser Technology (Federal Water Management Cell, 1896). 

1. Use Land Capability Classification information before planning any 
agricultural activity on the land to determine its profitability. Laser leveling 
is recommended for irrigated land to save water losses. 

2. Conduct land development (Jungle clearance, earth moving and 
smoothening of land surface) before planning for preparing a new land for 
irrigated agriculture as well as for laser or precision land leveling process. 

3. For Laser Land Leveling, visit the field and make a reconnaissance survey 
to explore lower and higher parts of the field. There should be no bushes, 
roots of trees, bushes or previous crops, and big clods, which may cause 
hindrance during leveling. This should be followed by the development of 
topographic survey map of the field to fully understand locations and degree 
of cuts and fills. The areas from where soil is to be cut is chisel plowed to 
loosen the surface for easy movement of earth. All the vegetations and crop 
residues are also taken out from the field to remove hurdles during leveling 
operation. 

4. It is ensured that tractor, scraper, hydraulic, electrical components etc. are 
in proper working order before starting the leveling process. The receiver is 
mounted on the scraper and all connections to the control panel on the 
tractor as well as hydraulic valves are tightly connected. The LASER 
transmitter is setup properly to ensure that it is transmitting a horizontal plan 
of light over the entire operational area. It must be installed at a proper place 
from where the entire field to be leveled can be covered adequately with 
laser rays. 

5. The transmitter is turned on and the correct field level is established by 
taking rod reading at the bench mark. 

6. Two pieces of timber/brick are firmly set about one meter apart and are dug 
into the soil so that1 blade of scraper can rest on them in level position. 
Their top level is set equivalent of the designed field level by taking reading 
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from the bench mark and scraper is moved over these pieces and its blade 
is fully lowered onto them. The mast is then moved in upper or lower 
directions until the “on grade” light is blinked on the control panel. The 
LASER unit is now ready for the land leveling operation. The tractor is then 
moved in the field towards cut area. If the receiver is above the LASER 
beam, the red light at the control panel turns “ON” indicating cut area and 
scraper starts cutting the soil. The operator moves the tractor towards fill 
area where yellow light is turned “ON” and blade lifts itself up and starts 
dropping the collected earth. The tractor is again moved to the high (cut) 
area and shifts, soil to low (fill) areas. This process is repeated time and 
again till entire field becomes at one level and the green light turns “ON” 
all over the area indicating that the field has now leveled. 

7. The green light indicates achieving the desired field level. The leveling 
operation is concluding by moving the scarper across the field to give it final 
finish. 

9.11 Status of LASER Land Leveling in Punjab 

• The first LASER land leveler was imported and introduced in the Punjab 
province during 1985. 

• Presently, about 80 percent of Laser System components are manufactured 
locally 

• The current price of Laser unit is about Rs. 600,000 or US$ 6,000 (1 
US$=Rs.100) 

• About 4,000 Laser units, presently working in the private sector, are 
carrying out precision land leveling of about 1.2 million acres annually in 
the province of Punjab. 

• The Precision Land Leveling followed by Laser land leveling technology 
has been an important component of water management activities in all the 
provinces of the country since 1980. 

• This activity has created employment opportunities in the Punjab for over 
8,000 persons (drivers and mechanics) 

• The repair facilities for Laser units are available at almost all the major cities 
of the province of Punjab. 

• Training in Laser Land Leveling has been intensively imparted to the in–
service officers of the Water Management wings of the Agriculture 
Departments at all the provinces of the country by the Training Institutes 
and Universities (Directorate General Agriculture, 2013). 
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