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ABSTRACT

The field experiment was carried out at Instructional Farm, The Neotia University, West Bengal to 
study the effect of sulphur fertilization and dates of sowing on the growth, yield attributes and yield 
of sunflower during two consecutive winters of 2021-22 and 2022-23. The soil of the experimental field 
was fine in texture and clayey in nature, having 213.6 kg/ha available N, 11.08 kg/ha available P, 234.08 
kg/ha exchangeable K and 0.46 % organic carbon. The experiment was laid out in a split plot design, 
replicated thrice, having four levels of Sulphur fertilization viz. S0, Control, S1, 20 kg S/ha, S2, 40 kg S/
ha, S3, 60 kg S/ha, respectively considered as main-plot, while, 4 levels of date of sowing, viz., D1,sowing 
at 1st fortnight of November, D2, 2nd fortnight of November, D3, 1st fortnight of December and D4, 2nd 
fortnight of December, respectively were considered as sub-plot treatment of the experiment. The variety 
of sunflower was Divakar. The recommended dose of fertilizer was 80 kg N: 60 kg P2O5: 40 kg K2O ha-1. 
The results showed that application of 60 kg S ha-1,i.e., S3, recorded highest values of all the growth, yield 
attributes, seed yield (26.35 q ha-1) and oil yield (11.38 q ha-1) than all other treatments. D1 i.e., sowing at 
1st fortnight of November recorded highest values of seed yield (25.94 q ha-1), oil content (43.03 %) and 
oil yield (11.38 q ha-1) of sunflower.

HIGHLIGHTS

mm Sulphur fertilization in sunflower at the rate of 60 kg S ha-1 enhanced seed and oil yield of sunflower.
mm Sowing of sunflower during first week of November was beneficial in the coastal saline soil of West 
Bengal.

Keywords: Sulphur fertilization, Dates of sowing, Seed yield, Oil content

India is the fourth largest oilseed producer in the 
world and it occupies 20.8% of the area under 
cultivation globally, accounting for 10% of world 
production. Nearly 72% of the oilseed area is 
restricted to rainfed farming adopted by smallholders 
with lower level of input management leading to 
poor productivity (https://www.indiantradeportal.
in). The oilseeds production can be enhanced by 
adoption of proper agronomic management under 

appropriate cropping system (Sarkar et al. 2000; 
Sahoo et al. 2023a). The present-day agriculture is 
facing a huge problem because of the continuously 
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increasing demand for enhanced production of 
crop output to fulfill the requirements of the ever-
growing human population in the consequences of 
degradation of natural resources and climate change 
scenario (Manasa et al. 2020; Sahoo et al. 2023b; 
Sairam et al. 2023). Under this context, it is necessary 
to adopt suitable agro-techniques for enhancement 
of crop productivity. The yield enhancement of 
the oilseeds also greatly depends on the extent of 
adoption of suitable agronomic practices (Supriya 
et al. 2020; Chappa et al. 2022; Mirriam et al. 2022).
Sunflower (Helianthus annuus L.) is considered 
as one of the important essential oilseed crops in 
India. It is commonly known as “Surajmukhi” in 
the country. It is the 3rd most important edible oil 
seed crop in the world preceded by soybean and 
rapeseed. Total area under sunflower cultivation 
is estimated 26.2 M ha all over globe with a net 
production of 47.3 M tonnes in 2016 (FAO, 2017). 
But, in India it is grown in only 0.29 m ha area with 
very low production of 0.21 m tones (DAE and 
FW, 2018). It indicates that there is ample scope to 
increase the area under sunflower cultivation. There 
is enormous growing popularity of sunflower oil as 
cooking oil or vegetable oil because of its so many 
health benefits. Sunflower oil has high oxidative 
stability and includes significant levels of vitamin 
E in the form of alpha tocopherol. It also contains 
a lot of linoleic acid (64%) which helps to prevent 
cholesterol buildup in the heart’s coronary arteries.
It is mainly cultivated in the temperate region 
where it can adapt easily and perform well to a 
variety of climatic and soil condition (Canavar et 
al. 2010; Demir, 2016; Demir and Basalma, 2018; 
Sandeep Kumar et al. 2019). It is a photo insensitive 
crop and can be grown successively throughout 
year in different parts of the country under rainfed 
conditions. Lower productivity of sunflower 
is mainly due to cultivation in energy starved 
conditions with low fertility having imbalanced 
nutrition. Apart from NPK, Sulphur is the fourth 
major nutrient which is the constituent of the 
cystin, amino acids, methionine and chlorophyll. 
Sulphur had significant importance for sunflower 
as it has pivotal role in its achene yield, oil and 
protein production, in enzymatic processes and 
in the chemical composition of seeds (Naser et al. 
2012; Sial et al. 2022). Study conducted by Babu and 
Hegde (2010) also concluded significant increase 

in plant height, dry matter and weight of seeds, 
head diameter, the percentage of oil and biological 
yields of sunflower also improved by application 
of sulphur. Thus, ensuring sulphur fertilization at 
proper dosage can have immense impact on growth 
and yield attributing characters of sunflower in 
different parts of our country.
On the other hand, sowing date has a considerable 
impact on seed production and oil content of 
sunflower under various climatic conditions. 
Sunflower seed production is decreased by delayed 
sowing because fewer and lighter seeds are 
produced per plant (Siddique et al. 2002). Again, in 
the case of delayed sowing soil water availability 
is typically limited during flowering and seed 
development stage, which are critical times for seed 
filling. Lack of water during these stages reduces the 
soil’s ability to supply nutrients for reproductive 
growth, which in turn lowers seed production 
(Ali et al. 2012). Additionally, several studies also 
revealed that delayed sowing in general decreases 
crop yield during dry months particularly under 
rainfed conditions (Nihal, 2010; Ahmed et al. 2015).
Therefore, in order to meet the demand for vegetable 
oil and enhance the production of sunflower in dry 
conditions, it is necessary to determine the effects 
of sulphur fertilization and sowing date on yield 
parameters and grain yield of sunflower. Improved 
management strategies can be established to 
provide better results in sunflower by providing 
proper fertilization under varying planting dates. 
The goal of this study is to investigate how different 
doses of Sulphur affects various yield components, 
seed yield, oil content and oil yield of sunflower 
cultivars with four distinct planting dates during 
rabi (winter) season of 2021-22 and 2022-23.

MATERIALS AND METHODS
The field experiment was carried out at Instructional 
Farm, The Neotia University, West Bengal in the 
rabi (winter) season of 2021-22 and 2022-23. The 
farm is geographically located at the south of the 
tropic of cancer, 22° 262 N latitude and 88° 192 E 
longitudes. The soil of the experimental field was 
fine in texture and clayey in nature,having 213.6 
kg/ha available N, 11.08 kg/ha available P, 234.08 
kg/ha exchangeable K and 0.46 % organic carbon. 
The experiment was laid out in a split plot design 
with 3 replications having four levels of Sulphur 
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fertilization viz. S0- Control, S1- 20 kg S/ha, S2- 40 
kg S/ha, S3- 60 kg S/ha, respectively considered as 
main-plot, while, 4 levels of date of sowing, viz. 
D1- Sowing at 1st fortnight of November, D2- 2nd 
fortnight of November, D3- 1st fortnight of December 
and D4- 2nd fortnight of December, respectively were 
considered as sub-plot treatment of the experiment.
The variety of sunflower was Divakar. The 
recommended dose of fertilizer was applied to the 
crop N: P2O5: K2O @ 80: 60: 40 kg ha-1. Full dose of 
P2O5, K2O, Sulphur and 1/2 dose of N was applied as 
basal and the rest 1/2 dose of N was equally splitted 
into two, of which 1st was applied 30 days after 
sowing and 2nd was applied at 50 days after sowing. 
Two hand weeding at 30 DAS and 45 DAS were 
done along with 5 number of irrigations uniformly. 
The observations were recorded form 10 randomly 
selected plants. The data were subjected to statistical 
analysis using analysis of variance method (Gomez 
and Gomez, 1984) and the significance of different 
sources of variations were tested by error mean 
square using Fisher and Snedecor’s ‘F” test at a 
probability level of 0.05.

RESULTS AND DISCUSSION
Sulphur levels significantly influenced the plant 
height (cm.) and dry matter (g/plant) of sunflower. 
Among the sulphur levels, S3i.e., application of 60 kg 
S ha-1 recorded highest values of plant height (182.27 
cm.) and dry matter (127.37 g/plant) of sunflower. 
Among the dates of sowing, D1 i.e., Sowing at 1st 
fortnight of November recorded highest values of 
plant height (177.05 cm.) and dry matter (123.72 g/
plant) of sunflower (Table 1).
Sulphur levels also influenced most of the yield 
attributing characters (Head diameter, Head weight, 
Number of seeds head-1, 100 seeds weight and seed 
yield significantly but. Application of 60 kg S ha-1 

i.e., S3 recorded highest values of head diameter 
(13.41 cm.), head weight (72.86 g), number of seeds 
head-1 (791.77) and 100 seeds weight (51.52). The 
increased growth and yield attributes is mainly due 
to the production of amino acids, better cell division 
and photosynthetic activity, which led to increased 
plant height and head diameter (Intodia et al. 1997; 
Raja et al. 2007).

Table 1: Effect of Sulphur fertilization and dates of sowing on growth, yield attributes and yield of sunflower 
under coastal saline soil of West Bengal (Pooled data)

Treatments

Plant 
height at 
harvest 
(cm.)

Dry matter 
at harvest (g/
plant)

Head 
diameter 
(cm.)

Head 
weight (g)

Number of 
seeds head-1

100 seeds 
weight

Seed yield 
(q ha-1)

Oil content 
(%)

Oil yield 
(q ha-1)

Sulphur levels

S0 (Control) 158.025 101.62 11.30 66.12 677.85 47.79 24.24 42.33 10.26

S1(20 kg) 173.4 117.65 12.33 68.62 674.94 48.73 24.92 42.69 10.64

S2 (40 kg) 181.85 125.80 13.29 71.96 722.50 49.95 25.96 43.11 11.19

S3(60 kg) 182.27 127.37 13.41 72.86 791.77 51.52 26.35 43.18 11.38

S. Em. (±) 0.930 1.564 0.068 0.247 6.038 0.272 0.180 0.130 0.095

C.D. (P=0.05%) 2.276 3.827 0.168 0.605 14.776 0.666 0.441 NS 0.234

Dates of sowing

D1 177.05 123.72 12.71 70.35 739.15 50.28 25.94 43.03 11.17

D2 174.95 120.22 12.64 70.15 721.18 49.76 25.61 42.97 11.01

D3 172.57 116.30 12.53 69.70 707.50 49.30 25.04 42.75 10.71

D4 170.97 112.20 12.45 69.38 699.23 48.64 24.88 42.56 10.59

S. Em. (±) 0.246 0.298 0.027 0.099 1.145 0.065 0.037 0.049 0.015

C.D. (P=0.05%) 0.508 0.616 0.056 0.206 2.364 0.134 0.076 0.101 0.030

S0- Control, S1- 20 kg S/ha, S2- 40 kg S/ha, S3- 60 kg S/ha and D1- Sowing at 1st fortnight of November, D2- 2nd fortnight of November, D3- 1st 
fortnight of December and D4- 2nd fortnight of December.
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The seed yield and oil yield of sunflower were 
influenced significantly by sulphur levels. 
Application of 60 kg S ha-1 i.e., S3 recorded highest 
seed yield (26.35 q ha-1) which was statistically at 
par with S2 i.e., application of 40 kg S ha-1 (25.96 
q ha-1) and oil yield (11.38 q ha-1) statistically at 
par with S2 i.e., application of 40 kg S ha-1 (11.19 
q ha-1) of sunflower. Sulphur is helpful in the 
conversion of carbohydrates into oil and also in 
the synthesis of fatty acid-containing enzyme 
thiokinase (Sreemannarayana et al. 1998). But 
Sulphur levels did not show any significant effect 
on the oil content (%) of sunflower. Sulphur is very 
much essential for the nutrition of oilseeds and 
it is the main constituent of cystine, cysteine and 
methionine, which are sulphur containing amino 
acids (Gangadhara, 1990; Parmar et al. 2018).
Among the dates of sowing, D1 i.e., Sowing at 1st 
fortnight of November recorded highest values 
of head diameter (12.71 cm.), head weight (70.35 
g), number of seeds head-1 (739.15) and 100 seeds 
weight (50.28). Sowing at 1st fortnight of November 
i.e., D1 also recorded highest seed yield (25.94 q 
ha-1), oil content (43.03 %) and oil yield (11.38 q 
ha-1) of sunflower. Better productivity of sunflower 
is mainly determined by providing best weather 
conditions throughout its life cycle (Kaleem et al. 
2011). This can be achieved by sowing the seeds 
on proper time. Delayed sowing reduced the yield 
attributed, seed yield, oil content and oil yield 
of sunflower. Decreased seed yield in delayed 
sowing treatments is might be due to a decrease in 
yield components by producing light weight seeds 
(Siddique et al. 2002).
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