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KAbstract- Land development is one of the prime components of precision farming. Unevenness of agricultural fields leads to the in-efficient use of irrigation water,\
which in turn reduces the yield and farm income. Levelling index, which is a dynamic factor, determines the quality and accuracy of land levelling. Therefore, it is
imperative to study the temporal variability of levelling indices. A field experiment was conducted at two different duration viz., 2009-2010 and 2012-2013 in the
research farms of UAS, Raichur, Karnataka state. The study was taken up during the year 2009-10 as first observation to find levelling index of the fields by different
methods viz,, the conventional levelling and the tractor operated laser guided land leveller. A comparative evaluation of the laser guided land leveller with the
conventional system of levelling revealed that, the percentage reduction in standard deviation of reduced levels at grid points of 10X10 m with-in the field for before and
after levelling was 85.7 % for laser levelling, and that of 46.79 % for the conventional method which was 38.91 % lower when compared with the laser levelling. The
levelling indices before and after conventional levelling were 0.18 m and 0.10 m and the same for before and after laser levelling were 0.17 m and 0.02 m respectively.
During the year 2012-13, the levelling indices of the fields levelled by conventional and laser levelling methods were 0.20 m and 0.07 m respectively. The standard
deviation of reduced levels for fields levelled by conventional and laser levelling methods were 0.25 m and 0.08 m respectively. Though the temporal variability with
respect to levelling indices was observed in both conventional and laser levelled fields, the lesser variations were found in laser levelled field.
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Introduction

In agriculture, land development plays a key role because undulating topography
of the soil surface has a major effect on the germination, water saving and crop
yield. Traditional methods of levelling lands are more cumbersome and time-
consuming. A significant (20-25 %) amount of irrigation water is lost during its
application at the farm due to poor farm design and unevenness of the field [2)].
Land levelling saves irrigation water and facilitates field operation and increases
yield [4]. For an efficient irrigation system the level difference between high and
low spots of a field should not exceed 20 mm whereas under actual field
conditions, a difference of 50 to 100 mm is very common. Hence dynamic levelling
parameters such as standard deviation of elevations and levelling index determine
the accuracy of levelling can be achieved by laser levelling technique. The
quantity and quality of the land levelling should be known before and to the
irigator for better planning of the surface irigation systems. The land levelling
quality should quantitatively reflect the precision of the field levelling. The
precision the land levelling may depend upon the volume of the earthwork in the
cut or fill with reference to the desired plain in an area. The term ‘levelling index’
(Ll) is used to represent leveling quality quantitatively. For agricultural
sustainability the variability needs to be avoided. So the present study to find the
temporal variability of levelling parameters in different methods of levelling was
carried out in the research farms of University of Agricultural Sciences (UAS),
Raichur, Karnataka.

Materials and Methods

In this study, comparative evaluation of temporal variability of levelling indices of
the fields levelled with the laser guided land leveller with the existing system of
levelling was made. A commercial unit of laser guided land leveller (Spectra
Precision Pvt. Ltd. Model AG-401) was used for the study. The laser-controlled
system as shown in [Fig-1] consisted of (i) Laser transmitter with a tripod, (ii) Laser
eye-receiver, (iii) Laser plane receiver, (iv) Control box, (v) Twin solenoid hydraulic
control valve and (vi) Drag scrapper.

The plots were divided into two portions. In one portion, the levelling operation
was carried out using the laser guided land leveller, whereas, in the second
portion, the control box switch was set to MANUAL and levelling carried out by
using judgment and skill of the tractor driver. The levelling indices of both the
fields before and after levelling were calculated during 2009-10 and also in 2012-
"13 using the formula given by [1].

Levelling index:

[1] Defined the levelling index as the average numerical variation between the
proposed or designed levels and existing average field level either before or after
the completion of levelling work. It may be expressed as

> Numericaldifference between the designed and existing grid levels

Levelling index = . -
Number of grid points

The upper limit of levelling index is zero, which can be achieved only in a perfectly
levelled field. Increased values of levelling index reduce the irrigation efficiency. It
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is, therefore, essential to assess the quantitatively the effect of land levelling index
on irrigation efficiency. The impact of precision levelling was observed with respect
to the levelling parameters and their temporal variations.

o

Fig-1 Diagram showing thematic flow chart of laser levelling concept an
components fitted in a tractor

Results

From [Table-1] It was observed that the standard deviation of reduced levels
before levelling was 0.21 m and after levelling is 0.03 m, using the laser leveller
for levelling the field. The standard deviation of reduced levels before levelling was
0.23 m and after levelling was 0.12 m using the conventional leveller. The 85.70 %
standard deviation was reduced in the case of laser levelling, whereas, for the
conventional method it was 46.79 %, which was 39 % lower than the laser
levelling. Similar observations were made by [3]. Hence the accuracy of levelling
using laser leveller was higher with more precision than conventional method
since the standard deviation was only 3.07 cm.

The levelling indices before and after conventional levelling were 0.18 m and 0.10
m and the same for before and after laser levelling were 0.17 m and 0.02 m
respectively. During the year 2012-13, the levelling indices of the fields again
levelled by conventional method and earlier laser levelled field methods were 0.20
m and 0.07 m respectively. The standard deviation of reduced levels for fields
levelled by conventional and laser levelling methods were 0.25 m and 0.08 m
respectively.

Table-1 Variability of Levelling parameters as influenced by levelling methods

200910 201213
Ll ) Laser levelled field Conventionally levelled field Laser levelled field
-, Before levelling 0.21 0.23
Standard Deviation, m Aferleveling 003 012 0.08 0.25
. Before levelling 0.17 0.18
Levelling Index, m Afer leveling 002 010 0.07 0.20
Increase in Levelling index, m 0.05 0.10

Discussion

For the same climatic conditions, though the same cultivation practices were
followed in both the fields the temporal variability with respect to levelling indices
was observed in both conventional and laser levelled fields. But the lesser
variability of levelling indices was observed in laser levelled field i.e., levelling
index increased from 0.02 m to 0.07 m (0.05 m increase). This was less as
compared to the conventionally levelled field where levelling index increased from
0.1 mto 0.2 m (0.1 m increase). The increase in levelling index indicates the
decrease the quality of levelling conditions. This might be attributed to the fact that
laser levelled fields maintain the perfectly levelled condition over the years. The
deterioration of levelness of the field is quite slow as found with the results. The
existing undulations in traditionally levelled fields enhance the pace of destroying
the levelness of the field.

Conclusions

1. The precision of leveling was higher in case of laser levelled fields as
levelling index was very small

2. With the same conditions the temporal variability of levelling indices was
more in case of traditional fields
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