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Effect of Irrigation and Iron Levels on Yield of Sunflower

in Vertisols of Malaprabha Command in
Northern Karnataka, India
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Abstract A field experiment was conducted during
2014-15 on vertisols of Malaprabha Command. The
experiment involved two levels schedule of irriga-
tions and nine fertilizer levels. Pooled data of the
years 2014-15 and 2015-16 indicated that irrigation
level (0.8 IW/CPE ration) did not show significant
difference in sunflower grain yield (17.67 g/ha) as
compared to irrigation at critical stages of the crop
(17.30 g/ha). Fertilizer levels significantly increased
the plant height, ear head diameter, grain yield and
stalk yield of sunflower. The sunflower grain Yield
(19.26 g/ha) was significantly superior at RPP + 25
kg FeSO /ha+ 0.75% FeSO, spray (30 DAS) + 1.5%
lime as compare to rest of the treatments. The gross
income, net income and B : C ratio were also sig-
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nificantly superior at RPP + 25 kg FeSO /ha + 0.75
% FeSO, spray (30 DAS) + 1.5 % lime.

Keywords IW-Irrigation water, CPE-Cumulative pan
evaporation, WUE-Water use efficiency, ZnSO »
FeSO,.

Introduction

Karnataka is one of the major producers of sun-
flower in the country. Karnataka with a production
of 3.04 lakh tonne from an area of 7.94 lakh hectare
followed by Andhra Pradesh, Maharashtra, Bihar,
Orissa and Tamil Nadu are major sunflower produc-
ing states of India. sunflower crop is highly sensi-
tive to water stress between flowering and grain fill-
ing stages. Therefore, irrigation may be provided in
case of moisture deficiency during critical stages.
Irrigation requirement of crop during summer is
relatively higher. Among the various stages, bud ini-
tiation, flowering period and seed development
stages are critical stages in terms of irrigation. Con-
tinuous use of only NPK fertilizer without applica-
tion of organics and micronutrient fertilizer has been
reported deficiency of Fe and Zn in Vertisols of
Malaprabha Command [1], which might result de-
cline in the productivity of irrigated sunflower in
Vertisols of Malaprabha Command. No information
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Table 1. Plant height (cm), head diameter (cm), grain yield (q/ha) and water use efficiency (kg/ha mm) of sunflower as influenced by
irrigation and iron levels and their interaction (pooled data of 2014-15 and 2015-16).

Plant height Head diameter Grain yield Water use efficiency
(cm) pooled (cm) pooled (g/ha pooled) (kg/ha mm) pooled
I= L= L= 1= I= L= I= 1=
0.8IW  Critical 0.8IW/  Critical 0.8IW/ Critical 0.8IW/  Critical
Treatments CPE stage Mean CPE  Stage Mean CPE  stage Mean CPE Stage Mean
F, =RPP (recommended NPK (90 : 90
:60) + 100 kg gypsum + 10 kg
ZnSO, +8tFYM/ha+0.5%
borax spray at ray floret stage)  187.8 1842 1860 1725 1902 1663 1613 1580 1597 493 608 550
F,=RPP + 10 kg FeSO /ha 1926 1895 1910 1842 1702 1772 1670 1657 1663 5.10 589 550
F,=RPP +25 kg FeSO /ha 1945 1922 1934 1885 1768 1827 1757 1703 173 537 605 571
F,=RPP +0.5% FeSO, spray (30 DAS)
+ 1% lime 1948 1935 1941 1868 1767 1817 1675 1663 1669 5.11 601 556
F,=RPP +0.75% FeSO, spray (30 DAS)
+1.5% lime 2014 1992 2003 1868 1793 1831 1690 1663 1777 5.16 598 557
F,=RPP+10kg FeSO, /ha+0.5%
FeSO, spray (30DAS) + 1% lime 2014 1976 1995 1953 1862 1908 1805 1792 1798 551 638 595
F,=RPP+25kgFeSO, /ha+0.5%
FeSO, spray (30DAS) + 1% lime 202.1 1985 2003 1987 1897 1942 1925 1798 1862 588 6.8 634
F,=RPP + 10kg FeSO /ha+0.75%
FeSO, spray (30 DAS) + 1.5% lime 201.1 1985 1998 1987 191 1948 1825 1805 1815 557 662
6.10
F,=RPP25 kg FeSO, /ha+0.75%
FeSO, spray (30 DAS) +1.5% lime 200.9 2008 2008 1927 1885 1906 1940 1912 1926 592 677 635
Mean 1974 1949 1961 1893 1798 1846 1767 1730 1749 540 629 584
SEm+ CD(0.05) SEm* CD(0.05) SEmz# CD (0.05) SEm+ CD(0.05)
Irrigation 0.745 NS 0088 0534 0212 NS 0.030 0.180
Nutrient 0971 2798 0249 0716  0.195 0563 0061 0.176
IxN 1494 NS 0343 NS 0.336 NS 0.087 NS

available on response of sunflower to iron defi-
ciency in the Malaprabha Command. In order to cor-
rect iron (Fe) deficiency and increase the produc-
tivity of sunflower this experiment was initiated.

Materials and Methods

A field experiment was conducted during kharif sea-
son for two years (2014-15 and 2015 -16) on a
Vertisol of Malaprabha Command at Irrigation Wa-
ter Management Center, Belvatagi. The soil sample
of the experimental site was clayey in texture with
pH 8.40; EC-0.20 dS/m, organic carbon -0.55%,
available N, P205 and K O, 230, 31 and 765 kg/ha
respectively. Available Zn (0.52 ppm) and Fe (2.9
ppm) are lesser than the critical limits in soils. The
experiment involved two levels of irrigations : I, =

0.8 IW/CPE and I, = Irrigation at critical stages (ger-
mination, flowering and seed filling stage) and nine
fertilizer levels (F,=RPP, F, =RPP + 10 kg FeSO 4/
ha, F,= RPP + 25 kg FeSO4/ha, F, = RPP + 0.5%
FeSO, spray (30 DAS) + 1% lime, F.= RPP + 0.75%
FeSO, spray (30 DAS) + 1.5% lime, F, = RPP + 10
kg FeSO, /ha + 0.5% FeSO, Spray (30 DAS) + 1%
lime, F, =RPP + 25 kg FeSO, /ha 0.5% FeSO, spray

Table 2. Average water saving in percentage for the kharif sun-
flower crop for the years 2014-15and 2015-16.

Depth of irrigation water (mm)

Saving

of water
Treatments 2014-15 2015-16 Mean (Percentage)
I, =0.8TW/CPE 355.1 3028 329
I, = Criticalstages of crop ~ 295.1 2428 269 18.23
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Table 3. Uptake of Fe (g/ha), Zn (g/ha), Sulfur (kg/ha) and oil content (%) of sunflower as influenced by irrigation and iron levels and their

interaction (pooled data of 2014-15 and 2015-16).

Fe (g ha) Zn (g/ha) Sulfur (kg/ha) Oil Content (%)
I = L= I= L= L= 1= I=
0.8 IW/ Critical 0.8IW/ Critical 0.8IW/ Critical 0.8 IW/ Critical
Treatments CPE stage Mean CPE stage Mean CPE stage Mean CPE stage Mean
F, = RPP (Recommended NPK (90 :
90:60) + 100 kg gypsum +
10kg ZnSO, + 8t FYM/ha +
0.5% borax spray at ray floret stage)9203 9067 9135 1628 1612 1620 119 117 118 3742 3815 3728
F,=RPP + 10kg FeSO /ha O17 9778 94T 1719 1736 1727 132 129 130 3767 3748 3757
F,=RPP +25kg FeSO,/ha 10647 10634 1064.11 1806 1814 1810 140 139 140 3799 3787 3793
F = RPP +0.5% FeSO, spray (30 DAS)
+ 1% lime 10128 9775 9951 1719 1693 1706 132 129 131 3770 3758 3764
F,=RPP +0.75% FeSO, spray (30 DAS)
1.5% lime 10270 9874 10072 1754 1696 1725 135 132 133 3799 3787 3793
F,=RPP+10kg FeSO,/ha+0.5%
FeSO, spray (30DAS) +1%lime 10959 10653 10806 1851 1816 1833 143 143 143 3790 3796 3793
F,=RPP +25kg FeSO /ha+0.5%
FeSO, spray (30DAS) + 1% lime ~ 11.865 11839 11852 1960 1974 1967 154 155 155 3832 3810 3821
Fy=RPP+10kg FeSO, /ha+0.75%
FeSO, spray (30 DAS) + 1.5%lime 11539 11328 11434 190.1 1896 1898 151 151 151 3830 3814 3822
F ;= RPP+25kg FeSO, /ha+0.75%
FeSO, spray (30 DAS) + 1.5% lime 12277 1196.1 12119 2022 2008 2015 161 159 160 3848 3837 3843
Mean 10756 10545 10651 1818 1805 181.1 141 139 140 3797 3784 3790
SEm + CD(0.05) SEm+ CD(0.05) SEmz#+ CD(0.05) SEmz* CD/(0.05)
Irrigation 5.748 NS 2.150 NS 0.102 NS 0.055 NS
Nutrient 9.980 28.753 1.797 5.176 0.156 0.448 0.040 0.116
Ix N 14.495 NS 3.219 NS 0.231 NS 0.077 NS

(30 DAS) + 1% lime, F, = RPP 10 kg FeSO, /ha +
0.75% FeSO, spray (30 DAS) + 1.5% lime, F, = RPP
+ 25 kg FeSO, / ha + 0.75% FeSO, spray (30 DAS)
+ 1.5% lime. Soil and plant analysis were carried
out by using standard procedures [2].

Results and Discussion

Pooled data of the years 2014-15 and 2015-16 in-
dicated that fertilizer levels significantly increased
plant height (200.8 cm), head diameter (19.06 cm),
grain yield (19.26 g/ha), stalk yield (47.89 g/ha) and
water use efficiency (6.35 kg/ha mm) with the ap-
plication of fertilizer RPP + 25 kg FeSO, ha +0.75%
FeSO, spray (30 DAS) + 1.5% lime as compared to
rest of the treatments (Tables 1 and 2). This might
be due to higher uptake of sulfur (16.0 kg/ha), zinc
(201.5 g/ha) and iron (1211.9 g/ha) by sunflower

(Table 3) with application of fertilizer RPP + 25 kg
FeSO,/ha + 0.75 % FeSO, spray (30 DAS) + 1.5%
lime as compared to only RPP (uptake of sulfur 11.8
kg/ha, zinc 162 g/ ha and iron 913.5 g/ha). Similarly
sunflower oil content (%) significantly increased
with application fertilizer RPP + 25 kg FeSO, /ha +
0.75% FeSO, spray (30 DAS) + 1.5% lime
(38.43%) as compared to RPP only (37.28%). Simi-
lar results were recorded with foliar application of
iron to sunflower. Two years pooled data did not re-
corded significant difference in the sunflower grain
yield with irrigation levels i.e. 0.8 IW/CPE ratio
(17.67 g/ha) and irrigation at critical stage of the
crop (17.30 g/ha). Average water saving (two years
2013-14 and 2014-15) was 18.23% with irrigation
at critical stages of crop (Table 2) as compared to
irrication at 0.8 IW/CPE. These results are incon-
formity with the findings of kaushal et al. [3]. Pooled
data of two years indicated that significantly more
gross return (Rs 47,151/ha), net return (Rs 31,264/
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Table 4. Economics of sunflower as influenced by irrigation and iron levels and their interaction (pooled of the years 2014-15 and 2015-

16).
Gross income (Rs) Net income (Rs) B : Cratio
I= L= I,= L= I= I=
0.8IW/  Critical 0.8IW/ Critical 0.8 IW/ Critical
Treatments CPE stage Mean CPE stage Mean CPE stage Mean
F = RPP(Recommended NPK (90:90:60) + 100
kg gypsum + 10 kg ZnSO, + 8t FYM/ha +
0.5% borax spray at ray floret stage) 39497 38683 39090 26045 26271 26158 299 3.17 3.08
F,= RPP+10kgFeSO /ha 40887 40558 40723 26735 27606 27171 294 314 3¢
F,= RPP+25kgFeSO /ha 38017 41703 39860 27855 27341 27598 288 299 293
F,= RPP+0.5%FeSO, spray B0 DAS) +1%1lime 41007 40723 40865 26430 27266 26848  2.86 306 296
F,= RPP+0.75% FeSO, spray (30 DAS) +
1.5% lime 41378 40723 41051 26466 25811 26139 281 279 280
F,= RPP+10kgFeSO,/ha0.5% FeSO,
spray (30 DAS) + 1% lime 44197 43870 44033 28960 @ 29938 29449 294 317 306
F,= RPP+25kgFeSO, /ha+0.5% FeSO,
spray (30 DAS) + 1% lime 47130 46477 46803 31363 31710 31536 293 308 301
F, = RPP+10kgFeSO, /ha+0.75% FeSO,
spray (30 DAS) + 1.5% lime 44685 44193 44439 29633 29701 29667 290 307 299
F,= RPP+25kgFeSO,/ha0.75% FeSO,
spray (30 DAS) + 1.5% lime 47498 46803 47151 31236 31291 31264 289 303 296
Mean 42699 42637 42668 28302 28549 28426 290 306 298
SEm + CD(0.05) SEm+ CD(0.05) SEmz# CD(0.05)
Irrigation 562.4 NS 308.6 NS 0.021 0.128
Nutrient 896.2 2582.0 249.6 7192 0.024 0.069
IxN 1320.7 NS 453.9 NS 0.038 0.110

ha) and B : C ratio (2.96) found with application of
RPP + 25 kg FeSO, /ha + 0.75% FeSO, spray (30
DAS) + 1.5% lime as compared to rest of treatments
(Table 4).

Conclusion

From the present study it could be concluded that
the application of fertilizer recommended package
of practices, (recommended NPK (90 : 90 : 60) +
100 kg gypsum + 10 kg ZnSO, + 8t FYM/ha + 0.5%
borax spray at ray floret stage = 25 kg FeSO, / ha +
0.75% FeSO, spray (30 DAS) + 1.5% lime increased
plant height, head diameter, grain yield, stalk yield,
water use efficiency gross return, net return and B :

C ratio of sunflower over other treatments under ir-
rigated condition.

References

1. Patil PL, Radder BM, Patil SG, Aladakatti YR, Meti CB, Khot
AB (2006) Response of maize to micronutrients and moisture
regimes in vertisols of Malaprabha Command, Karnataka. J
Ind Soc Soil Sci 54:261—264.

2. Black CA (1965) Physical and mineralogical properties, includ-
ing statistics of measurement and sampling-Part —I and
chemical and microbiological properties-Part-II. Methods
of soil and plant analysis.

3. Kaushal AK, sharma RS, Vyas KM (2002) Effect of irrigation
scheduling on water use efficiency and productivity of
winter sunflower (Helianthus annuus L.). J Oilseeds Res
19:56—38.



