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Seepage Drrigation to Sugarcane—A new technique
for llighcr efficiency irrigation in summer

by
3. V. PARTHASARATHY, . sc.,
Chief Sugareane Officer, T. A. Bugar Factory, Vadapothimangalam.

Introduction : Sugarcane in Madras and Andhra States is
subject to drought in summer and water-logging by North East
Mﬂnsuﬂu. particularly so when it is cultivated in the wet lands of
delha region. The main canals of project areas are closed for annual
repairs for varying periods from February to June. The subsoil
water level goes low and pumping becomes difficult and costly. The
soll and atmosphere go dry and losses due to seepage or evaporation
in transmitting pumped water are very high. The crops suffer by
severe drought in soil and air with consequent reduction in yield and
quality of juice.

Various methods of layout have been adopted in sugarcane
cultivation to facilitate irrigation and for economising water., The
most popular layout is the farrow system with 3'-6” spacing centre
to centre. 'Irrigﬁtiﬂﬁ channels_:i’ra laid across the furrows at intervals

~ of 30 to 6O ft. depending upon soil type and land slope.

Most of the sugarcane growers dig up open wells and sink bore
wells to tap subsoil water for irrigation in non-monsoon periods and
particularly in summer months. The usual quantity of water used
up per irrigation is about 70,000 gallons per acre or roughly 3 acre
inches. In many cases, the interval between irrigations is as low as
5 to T days, though 12 to 15 days is ideal in many cases. In extreme
cases where the subsoil water source is poor, the interval may be as
much as 30 days. There are rare instances where the crop receives
one or two irrigations only by summer. In the case of project areas,
the canals are closed for a period of one month or more and the ryots
do mnot usua.]]y provide alternate subsoil sources f or this closure
period.

In the seepage irvigation described here, the principles of sub
irrigation (Renfro 1058) are adopted, by creating artifically through
tractor drawn implements, a favourable structure of surface soil for
upward capillary movement and through wertical deep cuts for
10ng1tudmal movement of water from ﬁeld channels. Tt is aimed at
ra:ﬁm;: soil ‘moisture 10 field capacity -1t root zone in the maximum
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aren within limited water and time and u,_]an' to avoid t.hé"_lil!llié"ff{éiihs. of
flood irrigation, particularly the destruction of soil structure and
resulting non-soil acration and water logging,

The Thiru Arooran Sugar factory owns a G200 acre tarm and
it is subject tio severe drought from February—dJune each .year when
the regular flow in canals is closed for annual repairs. Small
quantities of water are made available for a short permd in: summer
and usually this water is insufficient for spread over the entire crop
area in summer. HEven after adoption of known soil’ moisture
conservation techniques, the crop suffers I{mg periods crf f]rnught
Therefore the problem is one of apmadmg the water to maximum
aren when the waber becomes available in a limited way. 'Techniques
similar to sub irrigation were under trial.

Use of Mole Drain: In the summer of 1960, attempts were
made to work the mole drain layer and form mole tunnel at 15" below
surface. The implement was atbached to a pan brealker worked by
D4 Caterpillar. The tractor was worked, making a cut a.1: the centre
of two rows and two mtersparms could be war];ed at a time. The
plots were 1rr}ga.ted in the normal manner. The 1rr1n'atmn water
quickly percolated down to the mole tunnel and ‘it actred as a
regservoir. By this method 50% more watm was consuled per acre
though the moisture was muacwed for l'.ougar periods. ‘One serious
defect in this system was that the water traversed long distances of

over 100 or 200 {t. in the tunnel and there was no Jmmadmte visible
surface effect. The irrigator had no means to ]udgﬁ the extent of
inflow and control over 1r11gatmn was difficult. Even t!mugh fhe
soil moisture by this method was conserved aﬁ'ectwalv,r over a long
period, the total quamtlw of uatm consumed was gre&ter and the
time taken to irrigate a vnit aren was also longer iﬂmn under normal
system, Quite often symptoms of water logging duc to heavy
subsoil storage were evident. During tlm current year a new sj;'rstn:-:m
was successfully adopted and by this new method we.could spread
the water over 3 to 5 times the area as 6o mpm:ed fo mormal furruw
irrigation. This system is descubed as *‘ Seepage Irmgat-mn

Seepage lrrigation : Tlus 18 n type of Eub 11r1gat-mn devﬂioped
for regular farm practice. The sub 111:1gut1on system is, ganmtﬂl}'
adopted in areas ‘where large vu‘iume of sur face Jluw Taises the level
of subseil water and er em}es wa,tﬁr ]nggmg Uaun.lly in tlm sub.
Jrlagatmn s?stema adopted in ohlmr r:':cmnt-nﬁﬂ, drmnage is a con-
comitant pr oblem and is adoptéd at periods when water is in surplus
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Cross-channels with water for seopago.
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and not for periods of drought. The sub irrigation may be from
natural or artificial sources. The prerequisite conditions for sub
irrig@tic}n, are (a) the texture of soil to permit lateral or upward
capillary fnovement of water, (b) an impervious substratum and
(e) good drainage system to draw out the surplus water. The
artificial sub irrigation system so far practised even in countries like
America proved to be economic failures.

L

B

s

Vertical eut betwoen cane rows for irrigation
water to seep throngh,

The system deseribed here is a type combining the advantages
of surface and sub irrigation systems. The soil is prepared to proper
structure by tractor drawn implements and the irrigation water is
applied in a manner to permit seepage effects over long distances and
raising the soil moisture gradually to field capacity. The details are
described hereunder.
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Tractor operation: The sugarcane setts are planted in fields
prepared in ridges and furrows during the months December, to .ﬁprﬂ
The crop needs frequent irvigation for good -sprouting, vlgmﬂuﬂ
tillering and growth. In Madras and other South Indian Sbatea, the
crop is 11r}gut-‘<.c'l at intervals of 5 to 10 days r]epenrhnfr upon avail-
ability of water. In order to conserve soil moisture, the surfaco’ 80i]
is tilled periodically to shallow depths, alternate with each 1rrtgatmn

In TAS cane farm, the soil is heavy clay upto great depths.
Under ordinary conditions vertical percolation of water is very poor.
In the factory’s own farm, the usual mlp]ernant adopted for prepara-
tion or for interculture are the ‘cutters’ i.e. a heavy. type of tynes
that rip open the soil vertically to depth of 12" to 15", Pan breaker,
of standard type serve the same purpose.

In 1961 summer, the young crop was worked up with cutters
or pan breakers between rows (Figs. 1,2, 3). This stirs up the soil
to 12" — 15" depth. Three types of interculture were tried (a) single
cut between rows, (b) double cut between rows and (¢) single cut with
pan breaker with mole drain layer. These three operations on soil were
compared with normal soil in respect of irrigation by furrow method.

In seepage irrigation after working up the soil, field irrigation
chanunels were laid out at intervals of 35', both parallel to the row
and across the row. The channels were 13' broad by ' deep (Fig. 4).
Water was taken through the parallel-to-the-row channel and at
intervals it was blocked to fill up to the brim. By stages, all parallel
and cross channels were filled up. In this method, the water is not
allowed in each furrow as is done in normal irrigation practice.
After 6 to 12 hours, the water in the channel seeps through laterally
along the vertical openings cut by traector implement (Fig 5). The
water first travels through the cut ends opened up by the tractor imple-
ment (cutter or pan-breaker) and then starts spreading both laterally
and vertically by capillary action.. The-soil reaches its maximum
water holding capacity in 6 to 12 hours. The quantity of water
required under the different implement treatments is given below :

Qty. of water Fime taken
per acre IJ-BI' acre
in gallons in number

(a) Single cut between TOWS. 22,400 9c
(b) Double eut babween rows. 26.820 108
{c) Pan breaking with mole drain—

single cut between rows. 17,920 72

(d) Normal. 62,776 248
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This seepage irrigation was effectively practised in 1961 and
under field conditions the spread of water was 8 to 5 times with corres-
ponding economy in water,

Special Aclvantages: This irrigation technique can be practised
only in such cases where the crop is young and the soil can be ripped
to fine tilth to a depth of atleast one foot. Double cut between
rows or pan breaking with mole drain layer is found. ideal. This
irrigation necessitates keeping the soil in fine condition of tilth,
A’'single tractor operation is hielpful over two consecutive irrigations.
Since the water does not flow over the surface of soil, the fine tilth
and open crumb structure of soil are well maintained even after
irrigation. The soil pore space to a depth of 9" to 12" is remaining
undisturbed. The gquantity of available water could be spread over
3—5 times the area. It.is interesting to note that the quantity of
water required per acre is less than what is required under sprinkler
type. The advantage over sprinkler type is that one needs no special
equipment like special pumps or sprinkler pipe lines and nozzles.
Since very little water can seep down to lower layers in heavy soil
condition, the plant . nutrients rise towards surface with capillary
action and become more easily available at the active feeding root
zone. This system may lead to concentration of salts in surfacé
layers. Since normal irrigation is feasible in these areas from June
onwards such concentration of salts may be easily flushed out by
June and this will lead to permanent removal of soluble salts.
Further, in this cane farm, the rise of salts to the surface is
mitigated by the system of trash mulching adopted extensively in
all eane fields. It is also interesting to note that the soil moisture is
maintained at higher level in subsoil in seepage irrigation than under
normal irrigation. This reversal of soil moisture status as compared
to surface irrigation leads to development of deeper roots and
training the crop to resist drought.

Conclusion : Seepage irrvigation is a technique that combines
the advantages of the two well known methods of surface and sub
irrigation. It could be adopted to all young crops of sugarcane,
It helps to maximise the use of costly irrigation water in summer
months and also trains the plant for drought conditions by encou-
raging deep rooting, The available water is spread over 3—5 times
the area to raise the soil moisture to field capacity in the root zone
of the young crop,
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'l‘ha young erop is intereultivated using D4 Caterpillar with
cutbers or pan breakers. This operation vertically cuts the ‘soil “to
12" — 15" depth. Tield irrigation channels 1" wide by 9" ﬂEﬁp are
then laid 35 ft. apart in criss-cross direction along and across. the
row. -Irrigation water is lef into the field channels by stageés and
filled to brim. After G to 12 hours, the water from these channels
seeps out through the vertical cuts made between the two rows of
cane and by capillarity, rise to surface and brings the soil to near
field capacity. By this method of irrigation the open structure of
soil and the soil pore space remain least disturbed atleast for two
consecutive irrigations. The quantity of water utilised per irrigation
is roughly § to 1 acre inch.

This irrigation technigue combined with surface trash mulch
to soil is very helpful to overcome drought. The little available
water could be spread over 3 to 5 times the area as compared to
normal furrow irrigation. TIn saline soils, there is greater tendency
for salts to concentrate near the surface. This is mitigated by trash
mulching. These salts could be easily flushed out with the first
irrigation when canals reopen by June or as soon as normal supply
of water becomes available. Operational techniques to substitute
manual labour for tractor power are under investigation.
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Meteorological Factors Inﬂuciicing Soil Temperature
at Coimbatore’
by

C. BALA‘%UERAMANIAN HKOMALAM P. NAYAR and
M. V. JAYARAMAN

Introduction: With a view to study the fluctuations of soil
temperature, particularly under rain-fed conditions; soil thermographs
were installed at the Central Agricultural Meteorological Observatory,
in field No. 61, Central Farm, Coimbatore in 1951 and data on the
soil temperature at depths of 3", 6" and 12" are being collected since
then. The soil in the observatory is of a red-brown sandy loam
type, with calcareous substrata, even at 18" depth and modeiately



