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Basin Irrigation

Basins are flat areas of land surrounded by low bunds. The bunds prevent the water from
flowing to the adjacent fields. The basins are filled to desired depth and the water is retained
until it infiltrates into the soil. Water may be maintained for considerable periods of time. Basin
method of irrigation can be formally divided into two, viz; the check basin method and the ring
basin method. The check basin method is the most common method of irrigation used in India. In
this method, the land to be irrigated is divided into small plots or basins surrounded by checks,

levees (low bunds); as shown in following Figure.
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Check basin method of irrigation

Each plot or basin has a nearly level surface. The irrigation water is applied by filling the
plots with water up to the desired depth without overtopping the levees and the water retained
there is allowed to infiltrate into the soil. The levees may be constructed for temporary use or
may be semi-permanent for repeated use as for paddy cultivation. The size of the levees depends
on the depths of water to be impounded as on the stability of the soil when wet. Water is

conveyed to the cluster of check basins by a system of supply channels and lateral field channels
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or ditches. The supply channel is aligned on the upper side (at a higher elevation) of the field for
every two rows of plot as shown in the figure. The size of basins depends not only on the slope
but also on the soil type and the available water flow to the basins. Generally, it is found that the

following holds good for basin sizes.

Basin size should be small if the

1. Slope of the land is steep.
2. Soil 1s sandy.

3. Stream size to basin is small.

4. Required depth of irrigation application is small.
5. Field preparation is done by hand or animal traction
Basin size can be large if the

1. Slope of the land is flat

2. Soil is clay.

3. Stream size to the basin is large

4. Required depth of the irrigation is large.

5. Field preparation is mechanized.

Basin irrigation is suitable for many field crops. Paddy rice grows best when its roots are

submerged in water and so basin irrigation is the best method for use with the crop.

The other form of basin irrigation is the ring basin method which is used for growing trees in
orchards. In this method, generally for each tree, a separate basin is made which is usually

circular in shape, as shown in the following Figure.
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Ring basin method of irrigation

Sometimes, basin sizes are made larger to include two more trees in one basin. Water to
the basins is supplied from a supply channel through small field channels conveyed the basins
with the supply channel. Trees which can be irrigated successfully using the ring basin method
include citrus and banana. Basins can also be constructed on hillside. Here, the ridges of the
basins are constructed as in contour border method thus making the only difference between the
two is in the application of water. In the border method, the water is applied once during an
irrigation cycle and is allowed to flow along the field and as the water infiltrates, till the supply is
cutoff. In the basin method, as in a rice field the water is higher at a desired level on the basin.
Basin irrigation is suitable for many field crops. Paddy rice grows best when its roots are

submerged in water and so basin irrigation is the best method for use with this crop.
Furrow Irrigation

Furrows are small channels, which carry water down the land slope between the crop
rows. Water infiltrates into the soil as it moves along the slope. The crop is usually grown on

ridges between the furrows, as shown in the following Figure.
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It is suitable for all row crops and for crops that cannot stand water for long periods, like 12 to 24

hours, as is generally encountered in the border or basin methods of irrigation.

Water is applied to the furrows by letting in water from the supply channel, either by pipe
siphons or by making temporary breaches in the supply channel embankment. The length of time
the water is to flow in the furrows depends on the amount of water required to replenish the root

zone and the infiltration rate of the soil and the rate of lateral spread of water in the soil.

Furow irrigation method of applying water to a field

(a) Using flexible pipes to siphon out water from
field channel

(b) Using the breach method to apply water to the
furrows

{c) Pipe outlets to deliver water to the furrows

(Image courtesy: Food and Agriculture Organisation, FAO)
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Furrow irrigation is suitable to most soils except sandy soils that have very high infiltration water

and provide poor lateral distribution water between furrows.
As compared to the other methods of surface irrigation, the furrow method is advantageous as:

« Water in the furrows contacts only one half to one-fifth of the land surface, thus reducing

puddling and clustering of soils and excessive evaporation of water.

« Earlier cultivation is possible Furrows may be straight laid along the land slope, if the slope of
the land is small (about 5 percent) for lands with larger slopes, the furrows can be laid along the

contours.
Subsurface irrigation methods

As suggested by the name, the application of water to fields in this type of irrigation
system is below the ground surface so that it is supplied directly to the root zone of the plants.
The main advantages of these types of irrigation is reduction of evaporation losses and less

hindrance to cultivation works which takes place on the surface.

There may be two ways by which irrigation water may be applied below ground and these are

termed as:

« Natural sub-surface irrigation method

« Artificial sub-surface irrigation method
These methods are discussed further below
Natural Sub-surface irrigation method

Under favorable conditions of topography and soil conditions, the water table may be
close enough to the root zone of the field of crops which gets its moisture due to the upward
capillary movement of water from the water table. The natural presence of the water table may
not be able to supply the requisite water throughout the crop growing season. However, it may be
done artificially by constructing deep channels in the field which may be filled with water at all

times to ensure the presence of water table at a desired elevation below the root zone depth.
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Though this method of irrigation is excellent from both water distribution and labour saving

points of view, it is favorable mostly for the following
* The soil in the root zone should be quite permeable

« There should be an impermeable substratum below the water table to prevent deep percolation

of water.

* There must be abundant supply of quality water that is one which is salt free, otherwise there
are chances of upward movement of these salts along with the moisture likely to lead the

conditions of salt incrustation on the surface.
Artificial subsurface irrigation method

The concept of maintaining a suitable water table just below the root zone is obtained by
providing perforated pipes laid in a network pattern below the soil surface at a desired depth.
This method of irrigation will function only if the soil in the root zone has high horizontal
permeability to permit free lateral movement of water and low vertical permeability to prevent
deep percolation of water. For uniform distribution of water percolating into the soil, the pipes
are required to be very closely spaced, say at about 0.5m. Further, in order to avoid interference
with cultivation the pipes have to be buried not less than about 0.4m below the ground surface.
This method of irrigation is not very popular because of the high expenses involved, unsuitable
distribution of subsurface moisture in many cases, and possibility of clogging of the perforation

of the pipes.
Sprinkler Irrigation System

Sprinkler irrigation is a method of applying water which is similar to natural rainfall but
spread uniformly over the land surface just when needed and at a rate less than the infiltration
rate of the soil so as to avoid surface runoff from irrigation. This is achieved by distributing
water through a system of pipes usually by pumping which is then sprayed into the air through
sprinklers so that it breaks up into small water drops which fall to the ground. The system of
irrigation is suitable for undulating lands, with poor water availability, sandy or shallow soils, or
where uniform application of water is desired. No land leveling is required as with the surface

irrigation methods. Sprinklers are, however, not suitable for soils which easily form a crust. The
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water that is pumped through the pump pipe sprinkler system must be free of suspended
sediments. As otherwise there would be chances of blockage of the sprinkler nozzles. A typical

sprinkler irrigation system consists of the following components:

1. Pump unit
2. Mainline and sometimes sub mainlines

3. Laterals and Sprinklers
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The sprinkler irrigation system

The pump unit is usually a centrifugal pump which takes water from a source and
provides adequate pressure for delivery into the pipe system. The mainline and sub mainlines are
pipes which deliver water from the pump to the laterals. In some cases, these pipelines are
permanent and are laid on the soil surface or buried below ground. In other cases, they are
temporary, and can be moved from field to field. The main pipe materials include asbestos

cement, plastic or aluminum alloy. The laterals deliver water from the mainlines or sub mainlines
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to the sprinklers. They can be permanent but more often they are portable and made of

aluminium alloy or plastic so that they can be moved easily.
The most common types of sprinklers that are used are:
* Perforated pipe system:

This consists of holes perforated in the lateral irrigation pipes in specially designed
pattern to distribute water fairly uniformly. The sprays emanating from the perforations are

directed in both sided of the pipe and can cover a strip of land 6 m to 15m wide.

SPRAY OF WATER

MAIN LINE

Perforated pipe type of sprinkler system

Rotating head system:

Here small sized nozzles are placed on riser pipes fixed at uniform intervals along the
length of the lateral pipe . The lateral pipes are usually laid on the ground surface. The nozzle of
the sprinkler rotates due to a small mechanical arrangement which utilizes the thrust of the

issuing water.
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Rotating head system of sprinkler irrigation

As such, sprinkler irrigation is suited for most rows, field as tree crops and water can be
sprayed over or under the crop canopy. However, large sprinklers are not recommended for
irrigation of delicate crops such as lettuce because the large water drops produced by the
sprinklers may damage the crop. Sprinkler irrigation has high efficiency. It however, varies
according to climatic conditions; 60% in warm climate; 70% in moderate climate and 80% in
humid or cool climate. Sprinkler irrigation was not widely used in India before the 1980.
Although no statistics are available on the total area under sprinkler irrigation, more than 200000
sprinkler sets were sold between 1985 and 1996(with 65000 for 1995-96) according to the
National Committee on the use of plastics in agriculture. The average growth rate of sprinkler
irrigated area in India is about 25 percent. The cost of installation of sprinkler irrigation depends

on a number of factors such as type of crop, the distance from water source.
Drip Irrigation System

Drip Irrigation system is sometimes called trickle irrigation and involves dripping water onto the
soil at very low rates (2-20 litres per hour) from a system of small diameter plastic pipes filled

with outlets called emitters or drippers. Water is applied close to the plants so that only part of
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the soil in which the roots grow is wetted, unlike surface and sprinkler irrigation, which involves
wetting the whole soil profile. With drip irrigation water, applications are more frequent than
with other methods and this provides a very favourable high moisture level in the soil in which

plants can flourish. Figure shows a typical layout of the drip irrigation system.

FROM PUMP

The typical layout of the drip irrigation system

A typical drip irrigation system consists of the following components:
* Pump unit

* Control Head

* Main and sub main lines

* Laterals

* Emitters and drippers

The drip irrigation system is particularly suited to areas where water quality is marginal, land is
steeply sloping or undulating and of poor quality, where wateror labour are expensive, or where

high value crops require frequent water applications. It is more economical for orchard crops
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than for other crops and vegetables since in the orchards plants as well as rows are widely
spaced. Drip irrigation limits the water supplied for consumptive use of plants. By maintaining a
minimum soil moisture in the root zone, thereby maximizing the water saving. A unique feature
of drip irrigation is its excellent adaptability to saline water. Since the frequency of irrigation is
quite high, the plant base always remains wet which keeps the salt concentration in the plant
zone below the critical. Irrigation efficiency of a drip irrigation system is more than 90 percent.
Drip irrigation usage in India is expanding rapidly. There is even some Government subsidy to

encourage its use.

From about 1000 hectare in 1985, the area under drip irrigation increased to 70860 hectare in

1991, with the maximum developments taking place in the following states:
* Maharashtra (32924 hectare)
» Andhra Pradesh (11585 hectare)

» Karnataka ( 11412 hectare) The drip irrigated crops are mainly used to irrigate orchards of

which the following crops are important ones (according to a 1991 survey):
* Grapes (12000 hectare) * Bananas (6500 hectare)

» Pomegranates (5440 hectare)

* Mangoes

Drip irrigation was also used to irrigate sugarcane (3900 hectare) and coconut (2600 hectare).





