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Surge irrigation studies in maize (ii) water front advance in relation to

geometry and T on — off timings

ARUNA RAJAGOPAL AND R, DHANAPAL?®
Water Technology Centre, Coimbatore - 641 003, Tamil Nadu
*Central Plamtation Crops, Research Institute, Kasargode - 671 124, Kerala,

Abstract : Water front advance in relation to crop geometry T on-off timing under continuous and surge
flow was studicd in Tamil Nadu Agricultural University. The soil was sandy clay loam. The slope was
0.5 per cent. Cosl free surge layout was adopted using inlet pipes (50 x 7.5 cm) and manually operated,
Water front advance took more time for continuous irrigation as compared to surge flow. Among the crop
geometry, water front advance was faster under double row as compared to single row. Out of three T
on-off timings there was not much difference in water front advance between 10 and 15 minutes. Water
front advance was faster in 20 minutes. Surge irrigation in maize with single crop row geometry and T
on-off timings of 10-15 with a flow rate 1.5 Ips is optimum from the point of view of water front advance.

{ Key words : Surge irrigation, Water front advance. Geomelry)

displacement, deposition, reorientation and surface
sealing to provide increased opportunity time for
water front advance and to avoid excess infiltration

Surge irrigation is the delivery of water into
the furrow in an alternate fashion relatively over
short span of interval so as to cnable the particle
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and surface ranoff, Surge irrigation studies are new
to: Indin due to the very high cost for automated
and semi-automated surge devices. Under Indian
conditions there is the need for evolving low cost
ot cost free surge devices. This has been
accomplished by laying out a head channel of 0.75
m width and furrows of required size according to
the row spacing of the crop. Inlet pipe of 50 x 7.5
cm were placed on the start of head channel linking
the furrows to enable the drawal of water with the
designed rate of 1.5 Ips per furrow. In surge
irrigation the study of water front advance is a vital
part,  In an experiment laid ouwt at Tamil Nadu
Agricultural University with different planting
seometry and T on-off timings the water front
advances and recessions were studied in maize crop.
In this study water front advance data are presented
and data on recession is not presented.

Methods and Materials

Studies were taken up at Tamil Nadu
Agricultural University, Coimbatore, situated in the
North Western Agroclimatic zone of Tamil Nadu
at 11° N latitude and 77" E longitude at an altitude
of 427 m above mean sea level. The soil texture is
sandy clay loam. Details on soil physico-chemical
properties and soil moisture constants are given in
the article entitled "Surge Irrigation Studies in Maize
(I)". The maize cultivar was CO.1. Surge irrigation
studies with three T on-off timings (on-off ratio=1)
along with two crop geomeiry and two irrigation
methods were involved. A farmers' control of basin
furrow (10 % 9m) was also maintained. The furrow
length was 150m. The flow rate was 1.5 Ips and
the irrigation was scheduled at the cumulative pan
evaporation value of 66mm. The treatment details
were as follow: :

Single row: continuous flow (T )
Single row surge flow T on-off 10 min. (T,)
Single row surge flow T on-off 15 min. (T))
Single row surge flow T on—off 20 min. (T)
Double row continuous flow (T,)
Double row surge flow T on-off 10 min. (T)
Double row surge flow T on~off 13 min. (T,)
Double row surge flow T on-off 20 min. (T,)
Farmers' method basin-furrow (T,)

The experiment was laid out in Randomized
Block design with two replications. Normal package
of practices was adopted, Water front advance and

water requirement were studied for different
treatments.

Results and Discussion
Single row continuous flow (Fig.1)

This treatment took 140 min. to reach 150
m length in the first irrigation. In the first 10 min.
water advanced 46 m and in 30 min. water advanced
79.5 m. To cover the balance distance of 70.5 m
the time taken was 100 min. for the first irrigation,
Life irrigation took 50 min. which was scheduled
on the third day of first irrigation. Water advance
was faster near the head and when the distance
increased it progressively decreased.

Single row surge flow (T on-off 10 min.) (Fig. 1)

Under this treatment, the first irrigation took
only 60 minutes to reach the tail end of 150m length.
More than 50 per cent of the total distance was
covered in 20 minutes and the remaining
distance took more time. For initial irrigation the
distance of 150m length was covered in six surees
and the number of surges reduced to 5 from 3rd
irrigation upto Tth irrigation and later it increased
again for surges,

Single row surge flow (T on-off 15 min.) (Fig.2)

In the single row treatment with T an—off 15
minutes first irrigation took 5 surges, from 5th
irrigation énwards the number of surges to
complete 150m length it took 3 surges upto 7th
irrigation and increased to four for further
irrigations. The advance was similar to the previous
treatment but with increased distance for every

surge.
Single row surge flow (T on-off 20 min.) (Fig.3)

In the single row surge flow of T on—off 20
minutes there were three surges for the water front
advance to reach the total distance of 150 m length.
It took only two surges afier the fourth irrigation.

Double row continnous flow (Fig.4)

First irrigation under this treatment took 170
minutes for water front advance to reach the tail
end of 150m. More than 50 per cent (77.5m) of
the total distance was covered in 30 minutes, In
the third irrigation 100 minutes was taken to
complete the irrigation. Water front advance was
faster initially and it reduced later.

Dauble row surge flow (T on-off 10 min,) (Fig.5)

Under this treatment the first irrigation took
80 minutes for accomplishing the advance to a
length of 150m. [t was only 47 per cent in terms
of duration as compared to continuous flow. During
the third and fourth irrigations only five surges were



3 Ay Raiagopnl and 1L Dhanapal

needed, The advance wus initinlly faster, followed
by slow advance as distance progressed, The
distance of coverage due to recession to start with
lesser, increased in hetween and again reduced (data
not furnished), The advance and recession distance
covered for cach surge was lesser than that of single
row trcatment with similar on-ofT limings.

Double row surge flow (T on-off 15 min,) (Fig.5)

This treatment ook six surges accounting
for 90 minutes for water front advance to a length
of 150 m length. The life irrigation on the third
day took only 25 minutes to complete the irrigation
(data are not furnished). In the third irrigalion
number of surges reduced to five and in the fourth
irrigation il was only four surges. There were only
three surges for fifth and seventh irrigation. Again
the number of surges increased to four in the eighth
and ninth irrigations.

Double row surge flow (T on-off 20 min.) (Fig6)

In double row surge flow of 20 minules there
were four surges to reach the total distance of 20
minutes. Life irrigation on the third day took only
20 minutes for the water front advance to reach the
tail end. Third irrigation took three surges. From
fourth irrigation to ninth irrigation the number surges
were 1wo,

The advance of water under surge flow was
faster than continuous flow and it was very clear
that in the first irrigation hydraulic and infiltration
characters were extreme. This result is in
agreement with the findings of Bishop et af., (1981)
who experienced maximum surge effect during the
first irrigation. The advance under surge flow re
gistered approximately 43 to 53 per cent of lime in
single row geometry and 71 to 79 per cent time
under the double row geometry, over the elapsed
time of the continuous flow. There was saving of
21-36 per cent water under single row geometry
and 25 to 28 per cent under double row geometry.
The advance under surge irrigated furrow required
only 28 per cent as much applied water as that
required by continuous flow in furrow (Izuno ef
al,, 1985), The potential benefits using surge rather
than continuous irrigation include faster advance,
an increase in infiltration unidormity, a red=
uction in total volume of water required for
irrigation and reduced total irrigation time {(Podmore
et al, 1983),

The increased tofal time for completion-of
the initial irrigations under the single row geotelry
was more than as double row geometry,. 1t is due
to the resistance offered in the single row
geometry as compared to double row geometry.
Water utilized by single peometry was more than
double row geometry. [t is clear that continuous
flow and farmers' method recorded higher water
requirement over surge flow. Water saving was
higher in surge flow treatments as compared 1o other
methods, Between crop geometry,- double row
recorded early water front advance as
compared to single row crop geometry. As a
overall performance the lime taken was higher in
continuous flow > farmers method > surge flow,
Among the three surge flow times T on-T off 10
minufes and 15 minutes water front advance was
almost same. The advance is faster with T On=T
OFF=20 minutes but not of much use. Surge flow
time may be 10 to 15 minutes for a length of 150
meters with a flow rate of 1.5 Ips. Though there
was water economy under double row, single row
geometry is preferable for ‘better yield
components and yield as seen from the data (given
in the previous article). It is concluded for maize
crop with a row spacing of 60 cm, single row
geometry, T on—off timing of 10 or 15 with a flow
rate of 1.5 Ips is optimum for a length of 150m
furrow lenath.
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Table 1. Single row geomelry continuous flow T1

k¥l

Surge No.  Time (min) Advance (m)
) Irrigation Number
I 1 vV VI
1 10 46 47.3 59.7 58.7
2 20 65.3 753 934 od.]
3 0 795 97.6 118 1179
4 40 91.4 1163 130.5 1293
5 ]t 98.0 128.7 143.2 [44.0
6 60 103 137.8 150 150
7 T 1in.4 147.6
] HI] 115.0 150
g 40 1187
10 100 125
11 L0 1274
12 120 130
i3 130 142
14 140 150
Table 2. Single row geometry surge flow Single row geometry surge flow
(T Toe=10) T2 (T T8} 13
Surge No. Time (min) Advance (m)
Irrigation Number
| i v Vil 1 111 W Wil
1 1] 46 48.5 53.0 48.0 58.5 T1.5 R27 823
2 vl 65 TIE 616 78.7 925 102 1203 1127
3 1] 97 qg.0 118 101.6 116.4 120 145.3 127.8
4 40 1152 116.0 28 120.7 129 128.8 t46.1
5 50 132 120.4 145.1 132.1 141 143
& il 145 143 142.0
Table -3. Single row geometry surge flow (T,,=T,,,=20) T4
Advance (m)
Irripation Number
Surge No, Time {min) ] i W Vil
1 10 725 86 96,2 971
2 20 121.5 1255 135.7 134.0
3 10 150 145
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Table 4. Double row geometry continuous flow T3

Surge No,  Time (min) Advance (m)
Irrigation Mumber
| 1 v VI
I )] 40 38.B0 42.5 430
2 20 58 fis, 300 70,80 T35
El Eli} 17.5 B4.15 100,50 101.5
4 40 008 09790 120,50 120.1
5 50 iy 109.40 135,20 138.2
6 1] 107.6 12050 145.90 1467
7 T 7.1 127,00 150.00 150
8 &0 12130 133.20
g 80 130.00 ldt_ﬁtr
10 100 133.00 150.00
1 110 135.20
12 120 136,80
13 130 139.00
14 140 143,00
15 150 145,00
16 160 147.00
17 174 150.00
Table 5. Double row geometry surge flow Double row geometry surge flow
(To=Toe10) T6 (Ta=Toe=15) T7
Surge No. Time (min) Advance (m)
Irrigation Number
1 111 v Vil I m v Vi
| 10 36.0 373 50.0 49.0 40.4 513 90,8 at.l
2 20 T1.5 75.0 82.0 §0.0 66 823 120.5 1057
3 an 6.1 96.3 107.4 106.4 90 106 140 130.1
4 40 100.4 125.3 126.4 1243 110.5 129.2 1453
3 50 115.1 1300 142.4 140.0 135 142
6 60 126.1 144.6 147
7 80 134
L] 80 143
Table 6. Double row geometry surge flow (T =T =20 min)
Advance (m)
Irrigation Number
«Burge No.  Time (min.) | H v VI
! ] 65,5 75,5 05,8 a9
2 0 97.0 a74 134.4 137.5
3 30 125.2 128.4
4 40 150 150
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Figure 11 Water front advane in geometry, method of imigation and on-off
timing surge (T, =T, =10 MiN) and continuous flow - single row
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Figwe 2, Water front advane in geometry, method of migation and on-off
timing surge (T, =T ;=15 MIN) and continuous flow - single row
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Figure 3. Water front advane in peometry, methed of irrigation and on-off
timing surge (T, =T, = 20 MIN) and continuous flow - single row
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Figure {. Water front advane in geometry, method of iigation and wsnff
timing surge (T, =T =10 MIN) and continuons flow - doutde row
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Figure 2.Water front advane in geometry, method of imigation and on-off
timing surge (T, =T, =15 MIN) and continuous flow ~ double row
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Figure 3. Water front advane in geometry, methed of fmigation and on-off
timing surge (T, =T, = 20 MIN) and continnous low - double row
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