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Abstract: An experiment was carried out at Agricultural College and Research Institute, Madurai during
summer season of 2002 to study the effect of drip and surface irrigation methods with rice straw mulching on
nutrient  uptake  and  growth  of  cotton.  The  treatments  consisted of six methods of irrigation as main plot
and  two  mulching practices as subplot. The highest plant height, more LAI, DMP AND seed cotton yield
(2,430 kg ha-1) were recorded with drip irrigation. Rice straw mulch @ 5 t ha-1 also significantly increased the
cotton growth in terms of plant height, LAI, DMP and seed cotton yield (2,013 kg ha-1 ) over no mulching. 
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INTRODUCTION

Cotton is a potentially important commercial crop,
which has vital role in textile industry. It is extensively
grown in areas where conventional irrigation methods are
usual practices. However, the seed cotton yields and water
use efficiency achieved under these methods are low. In
advanced countries frontier irrigation technologies like
drip irrigation have been introduced for cotton. This
technology not only use each drop of water most
efficiently but also results in good crop growth and yield
advantage due to stable moisture content maintained
always in the root zone of the cotton crop by way of
frequent irrigation at shorter intervals. During summer
cotton crop adversely affected by high temperature and
moisture stress. The adverse effects of soil moisture stress
can be minimized by adoption of soil moisture
conservation practices viz., mulching..etc. In this view,
effect of mulching has been extensively studied on cotton
by many researchers[3,5]. In cotton, studies involving drip
irrigation in comparison with surface methods and rice
straw mulching are few in our condition. Hence, the
present study has been planned on summer irrigated
cotton.

MATERIALS AND METHODS

Field experiment was conducted at Agricultural
College and Research Institute, Madurai during summer
season of 2002 to determine the effect of drip and surface
irrigation methods under rice straw mulching on growth,
productivity and nutrient uptake of summer irrigated

cotton var. SVPR-2. The soil type of experiment site was
sandy clay loam with low in available N and medium in
P and K with pH of 7.8. It had 26.5 per cent moisture at
field capacity and 11.5 per cent at permanent wilting point
with a bulk density of 1.48 g cc-1.

The experiment was laid out in split plot design with
three replications. The main plot treatments consisted of
methods of irrigation viz., I1-drip, I2-skip furrow, I3-all
furrow, I4-atternate furrow, I5-border strip and I6-check
basin. The subplot treatments were M1- rice straw
mulching and M0- no mulching. The crop was raised by
adopting  all  the  recommended  package  of  practices
for irrigated  cotton.  Irrigation  scheduling  was  done  at
0.75 IW/CPE ratio with 6 cm depth for surface irrigation
methods. Under drip irrigation it was scheduled once in
three days with 100 per cent CPE. 

In  border  strip and check basin methods spacing of
75 x 30 cm was maintained and sowing was done on flat
beds. In all furrow and alternate furrow methods also a
spacing of 75 x 30 cm was adopted but, sowing was done
on one side of ridge. Under drip irrigation, paired row
spacing of 90 + 60 x 30 cm was maintained and sowing
was done on flat beds. In skip furrow method also paired
row spacing was adopted and sowing was done on flat
ridges. Various biometric observations on plant growth
and nutrient uptake were recorded and statistically
analyzed and discussed below.

RESULTS AND DISCUSSIONS

Among the different irrigation methods, drip
irrigation  significantly  influenced  the plant height, LAI
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Table 1: Effect of treatments on growth components and yield 
Plant height on 120 DAS Leaf area index on 120 DAS Dry matter production on 120 DAS Yield (Kg ha-1)
----------------------------------- ----------------------------------- ------------------------------------------- -------------------------------------
No mulch Rice straw No mulch Rice straw No mulch Rice straw No mulch Rice straw 

Treatment (M0) mulch (M1) Mean (M0) mulch (M1) Mean (M0) mulch (M1) Mean (M0) mulch (M1) Mean
I1-Drip 96.93 105.16 101.04 4.932 5.088 5.010 4625 4978 4801 2376 2485 2430
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I2-Skip furrow 73.17 93.67 83.42 3.768 4.493 4.130 3388 4099 3743 1580 2020 1800
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I3-All furrow 80.82 97.12 88.97 4.150 4.937 4.543 3614 4427 4020 1721 2206 1963
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I4-Alt. Furrow 70.95 89.75 80.35 3.480 4.196 3.838 2650 3285 2967 1460 1882 1671
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I5-Border strip 69.16 87.65 78.40 3.290 3.577 3.433 2490 3128 2809 1425 1803 1614
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I6-Check basin 68.75 84.45 76.60 3.144 3.412 3.278 2322 2903 2612 1389 1784 1586
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean 76.62 92.96 3.794 4.283 3181 3803 1658 2013

SEd CD (P=0.05) SEd CD (P=0.05) SEd CD (P=0.05) SEd CD (P=0.05)
I 3.25 7.25 0.164 0.320 138.95 280.65 85.26 175.19
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
M 1.77 3.86 0.072 0.158 62.11 130.08 56.54 117.46
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I at M 4.47 9.87 0.181 0.379 179.01 368.01 147.35 295.20
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
M at I 4.34 9.47 0.165 0.340 175.11 356.14 141.57 282.73

Table 2: Effect of treatments on nutrient uptake (kg ha-1) at harvest
N uptake P uptake K uptake
--------------------------------------------- ----------------------------------------- ---------------------------------------------
No mulch Rice straw No mulch Rice straw No mulch Rice straw

Treatment (M0) mulch (M1) Mean (M0) mulch (M1) Mean (M0) mulch (M1) Mean
I1-Drip 66.24 67.36 66.80 10.42 10.85 10.63 67.40 69.75 68.66
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I2-Skip furrow 51.68 61.84 56.76 8.72 9.56 9.14 54.85 65.61 60.23
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I3-All furrow 55.46 66.18 60.82 9.46 10.05 9.75 57.25 71.35 64.30
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I4-Alt. furrow 48.86 58.58 53.72 8.43 9.00 8.71 52.60 64.47 58.53
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I5-Border strip 46.75 53.85 50.30 8.37 8.90 8.63 50.21 63.48 56.84
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I6-Check basin 44.35 54.65 49.50 8.05 8.80 8.42 49.65 61.15 55.40
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean 51.22 60.41 8.91 9.52 55.33 65.96

SEd CD (P=0.05) SEd CD (P=0.05) SEd CD (P=0.05)
I 2.64 5.25 0.344 0.766 2.01 3.28
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
M 1.48 2.96 0.221 0.430 1.30 2.89
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I at M 3.84 8.09 0.254 0.955 2.63 5.43
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
M at I 3.19 7.60 0.187 0.716 2.50 5.18

and  DMP  at  all  the  stages and recorded higher values
at  120  DAS  than  other methods (Table 1). This might
be due to application of water as drop only at the root
zone, which maximized the water availability by
maintaining the soil moisture always nearer to the field
capacity[1,4].

Mulching with rice straw also increased the growth
components viz., plant height, LAI and DMP over no
mulch treatment (Table 1). It could be attributed due to
effective conservation of soil moisture, which in turn
reflected in favourable crop growth and vegetative
biomass [5]. Significant interaction was found between

irrigation methods and mulching practices on growth
components. Irrespective of irrigation methods except
drip irrigation rice straw mulching increased the growth
components. It is mainly due to soil moisture always
maintained nearer to the field capacity under both
mulched and no mulched plots of drip irrigation. Because,
irrigation was practiced once in 3 days under mulched and
no mulched plots of drip irrigation. Among all surface
irrigation methods, rice straw mulching increased the
growth components and all furrow irrigation with rice
straw mulching recorded increased growth components
over other combinations. 
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Seed cotton yield was significantly influenced by
irrigation methods and it was higher under drip irrigation
(Table 1). The increase in seed cotton yield under drip
irrigation was 23.7, 35, 45 and 53 per cent over all furrow,
skip furrow, alternate furrow and check basin method
respectively. This might be due to production of more
vegetative biomass, more flowers and conversion into
better bolls and more retention in plants under drip
irrigation[1,4]. Rice straw mulching also resulted in
considerable increase in seed cotton yield. The increase
was 21.4 per cent over no mulching. It could be attributed
by the beneficial effect of mulching on conservation of
soil moisture which inturn resulted in increased number of
growth and yield contributing characters[5]. Drip irrigation
with rice straw mulching registered a higher seed cotton
yield and the same was found to be comparable with drip
irrigation with no mulching. It is mainly due to soil
moisture always maintained nearer to the field capacity
under both mulched and no mulched plots of drip
irrigation. Because, irrigation was practiced once in 3
days under mulched and no mulched plots of drip
irrigation. Among all surface irrigation methods, rice
straw mulching increased the seed cotton yield and all
furrow irrigation with rice straw mulching recorded more
seed cotton yield than other combinations.

Different methods of irrigation and mulching
practices influenced the N, P and K uptake significantly
(Table 2). Drip irrigation recorded higher N, P and K
uptake compared to other surface irrigation methods. This
was due to availability of favourable soil moisture
throughout the crop growth period, which stimulated the
height of plant, expansion of leaf and consequent
accumulation of more Dry Matter (DM). Since the
nutrient uptake is a product of nutrient content and DMP,
the trend of N, P and K uptake was similar to DMP[2].
Rice  straw  mulch  also increased the N, P and K uptake

over no mulch. It was due to conservation of more soil
moisture in the root zone of the crop which helped in
better utilisation of nutrients which in turn reflected on
better growth and production of increased DM[5]. 

Seed cotton yield, growth attributes and N, P and K
uptake were higher under drip irrigation with rice straw
mulch combination and the same was comparable with
drip irrigation with no mulch combination. Thus, it can be
concluded that drip irrigation is the best suited technology
to summer irrigated cotton without any mulch. In case,
where surface irrigation methods preferred, all furrow
irrigation with rice straw mulching may be recommended
over other methods.
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