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Levelling the new arvea in Agricultural College and Research
Institute, Coimbatore

by
K. B KARAT GOWDER' and R. K. SIVANAPPAN®

Introduction : In an area of seventy five acres of land recently acquired
near the Millet Breeding Station of the Agricultural College and Research
Institute, Coimbatore, levellng of land was done to prevent the twin
deleterious effects of the soil erosion and gully formation, -to facilitate
improved irrigubion methods and to improve the field to meet the needs of

mechanised farming.

Materials and Methods: The area is almost rectangular in shape with
black cofton soil mixed with gravel, making the top soil horizon. The
topography of the land showed the existence of uneven slopes, with one
loeal dip on the westernside about 300 feet inside the boundary. T'urther,
the menace of the gully formation on the easternside along the nalla was
imminent at a number of places, The general slope of the land was from
North-west o South-east, with undulation in several places. But the
South-west portion of the field for an area of 12 acres was laving a slope
towards the West, with a ridge at the centre of the field running North South.

A survey for the seventy five acre plot was conducted and levels were
baken at 100 feet squares (Grid) after peg marking with 2 feet long pegs.
With the aid of the levels, a contour plan was prepared to have an idea of
the topography of the field (sketch I). The entire area was divided into
four quadrants, with a North South road in middle of the area and a West
to Tiast road lying along the contour, In dividing the field, due considera-
tion was given fhat each quadrant has uniform slopes, so that excess cutting
and filling and transporting to long distances are avoided. A road all round
the area will facilitate easy transportation of farm produce.

Along the field boundaries on the Western and Northern side two
drains were proposed to intercept the run off from the adjoining high level
fields, which will otherwise erode the land if left uncheclked.

As the entire field was full of perennial weeds; chiseling with D4
tractor upto a depth of 2 feet was done first. Then to loosen the soil it
was ploughed using disc harrows. After. fixing the red and green flaged
pegs, the red at places of cutbing and green at corresponding places of
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filling to the proposed levels in the field, the levelling operation was com-
menced. This was done with a scooper attached fo a D4 tractor. The
scooper is just like an open box mounted on an axle with two wheels, the
bottom of the rear side and sides of which are sharpened. It can be raised
or lowered by means of the hydraulic device provided in the tractor. The
tractor was worked . in between rows of pegs. Where cutting has to be
done, the scooper is lowered to the required depth so as to cut the elevation
of the land. The scooped out soil contained in the box is conveyed to the
low lying areas for filling the depressions,

After the scooping operation was over, the field was ploughed with a
dise harrow in both the directions to loosen the compact surface of the
land. As there was small undulations near pegs, since the scooper is not
expected to disturb their positions, a final smoothening of the surface of the
land was done using the land plane attached to a light tractor.

The roads were formed using D4 tractor with dozing blade attach-
ment and the drains with ditcher attachment. Vide sketch No. 3.

" Results: NMaps with grid points at 100 feet centres for each quadrant
was preparcd as shown in Appendix I. The calculation is as follows for
the first quadrant, '

Design of centroid and the average elevalion of the field: To
reference lines XX and YY were drawn, the line 100 feet FKast of line A

and YY line 100 feet South of line 1. The number of stakesin each line
multiplied by the distance (in stations) from the reference line is given below:

With reference to XX

Line Distance No. of stakes Produet
1 1 stations T T
2 2 stations 7 14
3 3 stations 7 21
4 4 gtations 7 28
5 5 stations 7 35
6 6 stations T 42
T T stations T 49
8 8 stations T 56
9 9 stations T 63
63 315

The distance of the centroid from the reference line XX was then
found by dividing the sum of the products by the total number of stakes
370/63 =0 stations or 500 feet. The centroid was, therefore, 500 feet away
from the reference line XX or it was on the line I,
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Similarly, with respect to the reference line YY drawn 100 feet South
of lino 1, the centroid was found to be 400 fect away from line YY, i.eon

4th line.

Tho average elevation was got by adding the elevations at all corners
of the grid and dividing it by the number of stakes. Thus the average
(38704
elevation for the first quadrant was —eo— = 10139

Design of plane of best fit (Percentage of slopes ): The presentage of
slope of the field in both the directions which will effect tho balanced entting

and filling was worked out as detailed below :

Mx= = (Dx Hy) —é(A) X (H)
py— 5 @7 ES) = (&) x @
Where Dx =Distance in stations from the Y axis

Dy =Distance in stations from the X axis

H =Sum of the elevation at all grid points

Hx=Sum of the elevation in the direction of XX along the
grid line

Hy=8Sum of the elevation in the direction of YY along the
grid line

Mx =Slope of the plane in the direction of XX

My =Slope of the plane in the direction of YY

A =Constants from table 1

B =Constants from table 1

The caleulation of the slopes is shown in Appendix II.

Design of proposed levels: The following particulars were known :

Centroid On line E and on line 1
Elevation of centroid ' 101°39 |
Down field slope (Mx) = 010%

Cross slope (My) 100%

( The minus sign for Mx indicated that the grid points were having
lower elevations with the increase of distance from the line XX ).

Keeping the elevation of the centroid as 101°39, the elevation for all
points on line was caleulated by, adding or subtracting 0-10 to the right or
left, respectively. The elevation of points on 5 were got by adding 100 to
the elevation on line 4. By subtracting 1'00 from the elevation of points on
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-line 4, the elevations of points on line 3 were got. Similarly the elevation
of all other points were determined. - All the cuts and fills for the quadrant
were worked out. As the ratio of cuts to fills was less than 1'5, the ground
level at the centroid was found out by trial and error as 101:30 for which
the ratio of cuts fo fill was 1'5 nearly (sketch No. 2). Similarly the design
of slopes and proposed levels were found out for all the quadrants.

Discussion:  The levelling of field according to the designed slopes
has got the following advantages. Bconomic use of water is ensured as
quantity of water can be controlled which is not feasible in an unlevel land.
When the flow of water can be conbrolled, a wniform distribution may be
maintained thoughout the field to produce a uniform crop. There is also
saving in labour for guiding water as the grade of the field will permit furrow
irrigation in which, waster can be let by means of a syphon tube. In case of
uneven land, the water is to be gnided for each plot as there is no uniform
grade and the labour requirement will be high. Moreover in a perfectly
levelled area it is easy to drain off excess water, where as in an uneven land
drainage is a difficult problem. 1In alevel land all cultural operations like
sowing, intercultivation, harvesting ete. can be carried out mechanically
with case and efficiency which will ultimately result in reduced cost of
cultivation. In an'unlevel land the mechanised farming will be difficult and
uneconomical, The evil effects of erosion are no longer a problem in a level
field where as annual constant check is essential in an unlevel land.

Summary: Initially a topographical map of the feld was prepared,
based on which the field was divided into quadrants for which the centroid,
the average elevation at the centroid, the percentage of slopes and proposed
levels were determined. - The proposed levels were established by means of
pegs and the land was scooped and levelled to the proposed level.
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