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Effect of irrigation schedulesand mulcheson yield, soil temper atur e, water use
and economic of sunflower (HelianthusannuusL .)
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S.N. BHAT
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ABSTRACT

A field experiment was carried out during rabi 2003-04 at Main Agricultural Research Sation, University of Agricultural Sciences,
Dharwad to study the effect of irrigation schedules and mulches on yield, soil temperature, water use studies and economic of
sunflower on medium deep black clayey soil of Northern Transitional Tract of Karnataka. The experiment was laid out in split plot
design with three replications. The treatments comprised of four irrigation schedules (0.4, 0.6, 0.8 IW/CPE ratios and critical stages)
as main plots and three mulching (control, maize straw mulch and polythene mulch) as sub plots. The results indicated significantly
higher seed yield (1938 kg/ha) in 0.8 IW/CPE ratio irrigation schedules as compared to 0.4, 0.6 IW/CPE ratios and critical stages. The
significantly higher seed yield (1868 kg/ha) was recorded in mulch with polythene over rest of the treatments. The interaction effect
between irrigation schedules and mulches was significant with respect to yield. The significantly higher seed yield of sunflower (2230
kg/ha) was recorded in 0.8 IW/CPE ratio with polythene mulch. The highest soil temperature at the both the depths (5 and 10 cm) was
recorded in mulch with polythene over rest of the treatments. The seasonal consumptive use of water were higher (316.0 mm) in 0.8
IW/CPE with polythene mulch. Highest WUE of 8.19 kg per ha mm was recorded in irrigation schedule at critical stages. The soil
moisture extraction was highest in the top layers irrespective of irrigation treatments and decreased with increasing depth of soil (35,
24, 20 and 16% in 0-15, 15-30, 30-45 and 45-60 cm depth, respectively). The maximum gross returns and net returns were also high (Rs.
40140 and 29129/ha) in treatment combination of 0.8 IW/CPE with polythene mulch. However, higher B:C ratio was recorded in 0.8 W/
CPE with no mulch. Scheduling irrigation at 0.8 IW/CPE ratio with polythene mulch can be recommended for Northern Transitional
Tract of Karnataka during post rainy season.

Key words: Sunflower, Irrigation, Mulche, Soil temperature

INTRODUCTION

Sunflower is an important oil seed crop gaining
paramount importance in the world and ranks next only
to soybean and groundnut in the total world production of
oil seeds. In India, sunflower isbeing cultivated over an
areaof 1.34 million hawithtotal production of 0.733million
tones with an average productivity of 549 kg per ha
(Anon., 2002), which constitute 6.17 per cent and 2.72
per cent of worlds area and production, respectively. In
Karnataka, safflower occupies an area of 6.9 lakh ha
with production of 2.55 lakh tones of seed with an average
productivity of 370 kg per ha (Anon., 2002). Its low
productivity is mainly due to its cultivation in rainfed

ratio) of scheduling irrigation. Judicious irrigation
management iscrucial in sunflower production (Andhale
and Kalabhar, 1978). Among different conservation
measures, mulching is an important practice for crop
production. The main objectives of mulching are
preventing and control of soil and run-off losses, check
on evaporation of water, increase in moisture status of
soil and controls fluctuation of soil temperature. The
information on irrigation schedules and mulching in
sunflower on medium deep black clayey soil of northern
Karnatakaislimiting. Therefore, present investigation was
undertaken to find out the effect of irrigation schedules
and mulchesonyield, soil temperature, water use studies
and economic of sunflower on medium deep black clayey

condition, can be enhanced to great extent by successfully
growing in rabi and summer seasons under irrigated
conditions, but water for irrigation is a scare resource,
therefore, water use optimization isfundamental towater
resource use. It permits better utilization of all other
production factorsthus, leading toincreased yield per unit
areaand time. Thejudicious application of water to crop
is possible only by some scientific basis. One such
approach which guides us to apply water in a more
scientific manner is climatological approach (IW/CPE

s0il of northern Transitional Tract of Karnataka.

MATERIALS AND METHODS

A field experiment was conducted during rabi 2003-
04 at Main Agricultural Research Station, University of
Agricultural Sciences, Dharwad. The experiment waslaid
out insplit plot design with threereplications. Therewere
12 treatment combinations consisting of four irrigation
schedules (0.4, 0.6 and 0.8 IW/CPE and critical stages)
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assigned to main plots and three mulch treatments (no
mulch, maize straw mulch and polythene mulch) to sub
plots. The soil was medium deep black clayey with pH
7.53 having field capacity of 33.97 per cent, wilting
coefficient 16.92 per cent and bulk density was 1.29 Mg/
m3. Sunflower hybrid (RSFH-1) was used for
experimentation. It isderived fromacross betweenCMS-
103 x RHA-64 NB. Itishigh yielder than M SFH-17 and
also have 23 per cent higher in oil content. A uniform
fertilizer dose of 60:90:60 kg N, P,O, and K, O per ha
was applied. Scheduling of irrigation was done based on
IW/CPEratio with 60 mm depth of water in each
irrigation. Maize straw @ 6 t/haand transparent polythene
sheet of 7 micron thickness were mulched at 25 days
after sowing as per the sub plot treatment. These were
spread uniformly between the sunflower crop rowswithout
giving any gap in plots after weeding. The soil moisture
was estimated by gravimetric method. Theirrigation was
measured by using Parshall flume (7.5 cm). The water
table depth during experiments was below 2 meter from
soil surface. The consumptive use was computed as
suggested by Dastane (1967).

RESULTS AND DISCUSSION

The seed yield, soil temperature at 5 cm and 10 cm
as influenced by irrigation schedules and mulches are
presented in Table 1.

Significantly higher seed yield (1938 kg/ha) was
recorded in 0.8 I/W CPE ratio irrigation schedule over
0.6 (1813 kg/ha), 0.4 IW/CPE ratios (1714 kg/ha) and
critical stages (1714 kg/ha) and it was higher by 6.89,
33.10 and 13.06 per cent, respectively. Such difference
in the seed yield may be attributed to favourable water
regimein soil for better mobilization of nutrientsand also
enhanced source capacity and sink strength whichinturn
influenced yield attributing charactersfavourably like head
diameter, number of seeds per head and seed weight per
head. These results are in accordance with the results of
Tomar et al. (2003).

Significantly higher seed yield of sunflower was
recorded in mulch with polythene (1868 kg/ha) over no
mulch (1609 kg/ha) and mulch with maize straw (1717
kg/ha) and were higher by 16.09 per cent and 8.79 per
cent over control, which was attributed to higher head
diameter and number of seeds per head. Moody et al.
(1963) who reported increased availability of moisturein
theroot zone because of conservation of the soil moisture
and reduced evaporation losses with application of
mulches.

The interaction effect of irrigation schedules and
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mulches were significant with respect to seed yield.
Significantly higher seed yield of sunflower (2230 kg/ha)
was recorded in 0.8 IW/CPW ratio and mulch with
polythene treatment combination over other treatment
combinations. Thismight be dueto higher head diameter
and number of seeds per head. Mulch with polythene
recorded highest soil temperature at harvest compared to
no mulch and mulch with maize straw at the both the
depths (5 and 10 cm). Similar results were also reported
by Muragan et al. (2003).

Seasonal consumptive use of water isclosely related
to theamount of water applied throughirrigation and the
frequency of irrigations. The irrigation scheduled at 0.8
IW/CPW ratio recorded highest consumptive use of water
(315 mm) and lowest (209 mm) in 0.4 IW/CPE ratio
irrigation schedule (Table 2). The highest seasonal
consumptive use of water in 0.8 IW/CPE ratioirrigations
schedule is attributed due to frequent irrigations in this
treatment which hasresulted in continuous wetting of the
surface layer which in turn resulted in maximum
evapotranspiration losses. The lowest consumptive use
of water in 0.4 IW/CPE ratio which might be due to
relatively less soil moisture supply owing to the less
number of irrigations received by thistreatment and lowest
amount of water applied. Thisresultsisin conformity with
that of Kaushal et al. (2002). The WUE is mainly
dependent on two factorsviz., seed yield and consumptive
use of water. The highest water use efficiency (8.19 kg/
ha mm) was recorded in irrigation schedule at critical
stages and lowest water use efficiency was recorded in
0.8 IW/CPE ratioirrigation scheduledueto low seed yield
of sunflower. Similar trend was also hoticed by Singh et
al. (2001).

Among the irrigation schedules, 0.8 IW/CPE ratio
extracted maximum soil moisture (59.59%) from the
surface layer (0-15 cm) and extraction from layer
decreased marginally with lessirrigation frequency 0.4,
0.6 and critical stages. The surface layer (0-15 cm)
contributed more moisture irrespective of mulches
treatments (35.33%). Mulch with polythene treatment
extracted relatively more (36.65%) moisturefromthetop
layer (0-15 cm) as compared to mulch with maize straw
(35.80%) and no mulch (34.28%).

Among the different treatment combinations,
significantly higher grossreturns(Rs. 40140/ha) net returns
(Rs. 29129/ha) were recorded in 0.8 IW/CPW ratio and
mulch with polythene treatment combination over rest of
the treatment combinations (Table 3). Higher net returns
obtained due to higher seed yield. However, higher B:C
ratiowasrecorded inirrigation scheduled at critical stages
and no mulch (3.23) treatment combination but was at
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Table 3 : Total cost of cultivation

, gross returns (Rs./ha), net returns (Rs./ha), benefit : cost ratio of sunflower
influenced by irrigation schedules and mulches

Treatment combinations Total cost of cultivation Gross returns Net returns Benefit. : cost

(Rs./ha) (Rs./ha) (Rs./ha) ratio
1M, 7136 22440 15304 214
1M, 8396 31083 19354 2.30
;M3 10061 28452 18391 1.83
1M 7571 31050 23479 3.10
1M, 8831 32850 24019 2.72
1,M3 10496 34032 23536 224
1M 8086 32034 23948 2.96
1M, 9346 32502 23156 2.48
1M 11011 40140 29129 2.65
14,M 7136 30150 23014 3.23
1,M, 8396 30526 22132 2.64
1,M3 10061 31902 21341 2.17
SE+ - 1231.8 931.7 0.10
C.D. (P=0.05) - 3612.4 2732.3 0.30
Note:

I;: 04 IW/CPE
I,: 0.6 IW/CPE
I3: 0.8 IW/CPE
l,: Critica stages

par with 0.6 IW/CPE and no mulch (3.10) and 0.8 IW/
CPE ratio with no mulch (2.96), respectively. Higher B:C
ratioisduetolow cost of cultivation. Lower grossreturns
(Rs.22440/ha) and net returns (Rs.15304/ha) were noticed
in 0.4 1W/CPE ratio with no mul ch treatment combination.
Thusschedulingirrigation at 0.8 IW/CPE ratio and mulch
with polythene was found better for maximumyield, water
use efficiency and net returns of sunflower on medium
deep black clayey soils of northern Transitional Tract of
Karnataka.
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