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the Economic Productivity of Drip Irrigated Summer Cotton SVPR-2
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Abstract: Field experiment was conducted at Agricultural College and Research Institute, Madurai during
the summer season of 2003 to study the effect of various drip irrigation regimes and intervals with mulching
on growth and yield of cotton c.v. SVPR-2. Experimental trials were carried out in a split plot design
with three replications. The treatments consisted of nine combinations with three different pan evaporation
(PE) based irrigation regimes (100%PE, 80%PEand 60%PE) and three irrigation frequencies once in 3,5and
7days in the main plot and coirpith mulching in the subplot. The results revealed that drip irrigation at 100%
PE once in 3 days interval improved the yield attributes and yield of summer cotton. Frequent irrigation
interval registered better results than longer intervals. Coirpith mulch under drip irrigation recorded
significant improvement on yield attributes and yield of summer cotton compared to no mulch.
Drip irrigation at 100% PE once in 3 days interval with coirpith mulching was found to be
a viable method for higher productivity and profitability in summer cotton under sufficient water
availability. Drip irrigation at 80% PE once in 3 days interval with coirpith mulching has been found viable
for summer cotton in a water scarcity situation.
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INTRODUCTION

Of the three basic needs of human life endurance in
this planet viz., food, fibre and floor, the cultural
manifester is fibre in the form of clothing. Indian
economy continues to receive great support from the
most important commercial fibre crop viz., cotton and it
is not an exaggeration if cotton is referred to as the
white gold from the economic point view. Though India
ranks first in cotton area its productivity is only half of
the world’s average cotton productivity[1]. More than
half of the respondents stated “lack of assured
irrigation” as the important cause for decline in area
under cotton cultivation. This might be due to excessive
exploitation of ground water and frequent failure of
monsoons[2]. It is estimated that India’s cotton
requirement will be around 23 million bales by 2010 A.
D[3]. Efficient use of water is one among the viable
technology options for improving upon the cotton
productivity and stabilising the area of cultivation.

Drip irrigation over the years has proved its mettle
as a techn ically fea sib le economically and
environmentally compatible viable micro irrigation
technology for saving water and boosting yield in
cotton. However, adoption of drip irrigation is not
getting its due of momentum and popularity for want of
sufficient technical know how among the farming
community. In an improvised water management

approach the adverse effect of moisture stress can also
be minimised by following certain moisture conservation
practices. Surface cover with organic mulches is an
effective in situ moisture conservation practice for
reducing the evaporational losses especially during
summer. This would facilitate better infiltration for
improving upon the soil moisture movement and
retention, besides controlling weeds. Coirpith is a locally
available organic waste and its potential for use as
mulch in many crops has been positively reported. So
far, relatively few studies were conducted on drip
irrigation with coirpith mulch combination. Hence, the
present investigation was carried out to study the
efficacy of drip irrigation regimes at various intervals
and coirpith mulching on cotton.

Features of the study: The principal objective of this
study was contemplated to ascertain the impulse of drip
irrigation with coirpith mulching on growth and yield
response of cotton.
The complementary objectives are
 To study the technical feasibility of drip irrigation

regimes at various intervals and coirpith mulching
on water use efficiency of cotton

 Study the economic viability drip irrigation with
coirpith mulching in terms of profitability of cotton
production.
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Null hypothesis: The null hypothesis for this study is
that the yield and water use efficiency of a crop is
expected to get boosted up when the conventional
surface irrigation mode with a predesigned depth and
wider frequency of irrigation is replaced by a micro
irrigation system where in controlled application of
water in accordance with a potential evaporation regime
(irrigation regime) coupled with a narrow frequency and
coirpith mulching is followed.

MATERIALS AND METHODS

Field experiment was conducted at Agricultural
College and Research Institute, Madurai during the
summer season of 2003 to study the effect of various
drip irrigation regimes and intervals with mulching and
without mulching on growth and yield of cotton c.v.
SVPR-2. The soil of the experimental field is red sandy
loam with a pH of 7.5 and EC 0.31 ds m-1.
Taxonomically the soil is classified as sandy clay loam.
Cotton variety SVPR-2 was grown in paired row
system90/60X30cm spacing. The experiment was laid
out in a split plot design and replicated thrice. Nine
combinations with three different irrigation regimes
(100%PE, 80%PEand 60%PE) and three irrigation
intervals (3,5and 7days) treatments were allotted to main
plot and the mulching treatment (no mulch and coirpith
mulch) was allotted to the subplot. (Table 1) The
treatments were randomly allotted to the main and sub
plots using random numbers. The gross and net plot size
were 16.38 m2 (3.9m x 4.2 m)

and 11.88 m2 (3.3m x 3.6m) respectively. The drippers
are Turbo key type with the discharge rate of 6.21
litres/hr fitted 60cm apart. Observations were recorded
on yield attributes, yield and economics of cotton to
assess the viability of the technology.

RESULTS AND DISCUSSIONS

Micro irrigation systems have a clear edge over any
other mode of irrigation system in as much as the water
applied just replenishes the antecedent soil moisture
deficit in the effective root zone only. Since the
principal losses of any surface irrigation mode namely
runoff and deep percolation are either eliminated (or)
minimised to significant levels, the water use efficiency
under micro irrigation system is always greater than in
any other surface irrigation mode for the same potential
maximum yield realised. The basic definition of the drip
irrigation warrants controlled application of water in
to the crop root zone on a daily basis with view to refill
the soil moisture deficit in accordance with the pan
evaporation losses. However an impulse of change
over to a certain frequency of irrigations and irrigation
regimes varying with pan evaporation may induce
some response in terms of the yield and water use
efficiencies. Incorporation of mulching materials
under a drip irrigation system will also help conserve
the sub soil moisture over a relatively longer period
of time thus reducing the seasonal requirements by
way of evaporation suppression.

Table 1: Effect of drip irrigation regimes at various intervals and coirpith mulching on Productivity of summer cotton.
Sympodial branches plant-1 No. of bolls plant-1

---------------------------------------------------------------- ---------------------------------------------------------------
Treatments No mulch (M0) Coirpith mulch (M1) Mean No mulch (M0) Coirpith mulch (M1) Mean
I1-DI at 100% PE once in 3 days 17.46 18.28 17.87 25.86 2460 2393
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I2-DI at 100% PE once in 5 days 14.27 16.36 15.32 21.45 2187 2066
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I3-DI at 100% PE once in 7 days 13.24 15.23 14.24 20.53 2055 1951
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I4-DI at 80% PE once in 3 days 15.16 17.35 16.26 22.81 2327 2188
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I5-DI at 80% PE once in 5 days 12.08 14.16 13.12 19.15 1938 1828
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I6-DI at 80% PE once in 7 days 11.84 13.04 12.44 18.86 1820 1762
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I7-DI at 60% PE once in 3 days 10.56 11.96 11.26 16.45 1726 1554
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I8-DI at 60% PE once in 5 days 9.48 11.12 10.30 15.81 1639 1443
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I9-DI at 60% PE once in 7 days 9.37 11.08 10.23 15.38 1596 1415
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean 12.61 14.29 19.59 21.75

SED CD (0.05) SED CD (0.05)
I 0.4387 0.93 55.3 117.1
M 0.0668 0.14 10.4 21.9
I at M 0.4611 0.98 59.5 126.0
M at I 0.2005 0.42 31.3 65.7
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Table 2: Effect of drip irrigation regimes at various intervals and coirpith mulching on yield and Water use efficiency (kg ha -1 mm -1)
of summer Cotton.

Yield (kg ha-1) Water use efficiency (kg ha-1 mm-1)
----------------------------------------------------------- ----------------------------------------------------------------------

Treatments No mulch (M0) Coir pith mulch (M1) Mean No mulching (M0) Coirpith mulching (M1) Mean
I1-DI at 100% PE once in 3 days 2325 2460 2393 2.64 2.80 2.72
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I2-DI at 100% PE once in 5 days 1945 2187 2066 2.21 2.48 2.35
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I3-DI at 100% PE once in 7 days 1847 2055 1951 2.06 2.30 2.18
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I4-DI at 80% PE once in 3 days 2048 2327 2188 2.88 3.23 3.06
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I5-DI at 80% PE once in 5 days 1718 1938 1828 2.38 2.53 2.46
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I6-DI at 80% PE once in 7 days 1704 1820 1762 2.33 2.49 2.41
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I7-DI at 60% PE once in 3 days 1382 1726 1554 2.47 3.09 2.78
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I8-DI at 60% PE once in 5 days 1247 1639 1443 2.23 2.93 2.58
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I9-DI at 60% PE once in 7 days 1236 1596 1415 2.18 2.81 2.50
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1717 1972 2.38 2.74
SED CD (0.05) SED CD (0.05)

I 55.3 117.1 0.04 0.10
M 10.4 21.9 0.02 0.03
I at M 59.5 126.0 0.06 0.12
M at I 31.3 65.7 0.05 0.10

Effect of irrigation regimes and irrigation
frequencies on yield attributes and water use
efficiency of cotton: Drip irrigation at 100% PE once
in 3 days interval recorded increased yield attributes
compared to lower regime of drip irrigation at 60% PE
once in 7 days interval. Increased and stable availability
of soil moisture under drip irrigation at 100% PE once
in 3 days interval might be the reason for increased
yield attributes[4,5].

Drip irrigation regimes at various intervals exerted
a pronounced influence on the seed cotton yield.
Generally, as the irrigation regime increased from 60%
PE through 80% PE to 100% PE there was a
proportionate increase in seed cotton yield. (Table 2)
With in each irrigation regime, seed cotton yield
improved when irrigation interval was shorter at 3 days.
The yield increase by 69% with drip irrigation at 100%
PE once in 3 days interval when compared to lower
regime of drip irrigation at 60% PE once in 7 days
interval. Such an increase in seed cotton yield could be
mainly attributed to greater and consistently available
soil moisture due to increased level of irrigation at
frequent interval that resulted in better crop growth and
yield components ultimately reflecting on the seed
cotton yield[6].

When irrigation at any regime is performed at
frequent interval it maintains the available soil moisture
nearer to the field capacity, and plant spends less energy
to extract water (almost zero tension) from the soil in
this treatment. Optimum application of water at frequent

interval reduces the water losses ensuring high available
soil moisture and better crop response[7,8].

Water use efficiency (WUE) can be increased either
by increasing the yield or reducing the quantity of water
applied or both. Drip irrigation at 80% PE once in 3
days interval increased the WUE (10% to 40%) when
compared to other drip irrigation treatments. This was
mainly due to limited quantity of water applied and
increased seed cotton yield [9]. With respect to intervals,
wider intervals recorded low WUE with in each
irrigation regimes.

Effect of coirpith mulching on yield attributes and
water use efficiency of cotton: Positive impact was
observed in coirpith mulched plots on the yield
attributes compared with no mulch. Mulched plot
stored the soil moisture effectively, thereby
enhancingthe vegetative growth in terms of plant height;
LAI and DMP and consequently the yield attributes
were also higher. (Table 1 and 2)[10,11].

Mulching with coirpith enhanced the seed cotton
yield significantly over no mulch. The increase was 14.8
% over no mulch. This could be attributed to more
conversion and consequently higher availability of
moisture, which might have helped in improving the
growth and yield components[12,13]. Soil temperature
regulation by mulch could be another mechanism
causing yield increase. Soil temperature was lower in
mulched plots [14] observed that soil temperature was
remarkably low in mulched plots since the heat
transmission through
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Fig. 1: Economics of cotton cultivation with drip irrigation regimes at various intervals and mulching.

Fig. 2: Economics of cotton cultivation with drip irrigation regimes at various intervals and mulching.

mulch layers was so poor and the soil heat flux was
weaker. As a result the soil profile temperature remained
much cooler than bare soil. This could have had a
significant favourable effect on evapotranspiraiton and
soil moisture availability.

Mulching with coirpith recorded higher WUE
over no mulch. High WUE with mulch was due to
reduction in ET, increase in ASM and higher yield. Due
to high water holding capacity of coirpith, available soil
moisture status has been maintained more in surface
layers[13].

4.3. Effect of irrigation regimes at various intervals
with coirpith mulching on yield of cotton: Highest
seed cotton yield was achieved through drip irrigation at
100% PE once in 3days with coirpith mulch. However,
drip irrigation at 100% PE once in 3 days without mulch
and drip irrigation at 80% PE once in 3 days interval

with coirpith mulch were comparable, highlighting the
effect of combination in moisture conservation. It can be
seen from Table.2 that a treatment of drip irrigation at
60% PE once in 7 days interval without mulch has
resulted in much reduced yield compare to other
treatments. This may be due to less moisture availability
under this regime, which reduced the plant water uptake
and ultimately reduced all the growth and yield
parameters and finally seed cotton yield. [7&8]

Economics of drip irrigation with coirpith mulching
on cotton production: Drip irrigation at 100% PE once
in 3 days interval with coirpith mulching registered
higher net profit (Rs.30939 ha-1) and B: C ratio of 2.34.
(Fig. 1 and 2) This was due to enhancement of seed
cotton yield achieved under this combination. Drip
irrigation at 60% PE once in 7 days with mulch
registered very less net profit and B: C ratio[15,16].
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Conclusions: Drip irrigation at 100% PE once in 3 days
interval improved yield attributes yield and higher WUE
of summer cotton. Shorter interval performed better than
wider intervals. In the case of mulching, coirpith mulch
under drip irrigation had a positive impact on cotton
yield. The combination of drip irrigation at 100% PE
once

in 3 days interval with coirpith mulching resulted in
better performance of yield attributes, yield and WUE.
Hence, it is highly profitable and economically viable
for the cultivation of cotton under sufficient water
availability condition. Under water scarcity, drip
irrigation at 80% PE once in 3 days interval with
coirpith mulching is preferable for summer cotton.
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