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An attempt was initiated during two consecutive kharifs of 2009 and 2010 at Agronomy Farm of Sher-e-
Kashmir University of Agricultural Sciences and Technology of Kashmir to ascertain the impact of
nitrogen (N), sulphur (S) and farmyard manure (FYM) which was taken from farm animals (Bovine) on
developmental dynamics and yield of sunflower. Application of N at 80 and 120 kg ha™ at par,
significantly increased periodic growth parameters and yield over 40 kg N ha™. S at 60 kg ha™ showed
yield advantage over 30 kg S ha™. Seed yield with 10 and 20 t FYM ha™ was significantly higher over the
control. Availability of N was highest with treatment combination of 120 kg N+ 60 kg S + 20t FYM ha™.
Similarity was observed for available S. Therefore, for sustainably higher yield of sunflower, the nutrient
management must centre around 120 kg N + 60 kg S ha™* with 20t FYM ha™.
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INTRODUCTION

Sunflower (Helianthus annuus L.) the most important
oilseed crops of the world because of the adequate
concentration of unsaturated fatty acids (900 g kg"l) in its
oil (Burton et al., 2004) and occupies second place next
to soybean as a source of vegetable edible oil. Sunflower
has gained popularity of all the oilseed crops, because of
its excellent quality oil due to its richness with high
degree polyunsaturated fatty acids, anticholesterol
properties, short duration, wide adaptability to soil and
climatic conditions, photo and thermo-insensitiveness,
drought tolerance and higher oil yield per unit area
(Thimmegowda et al., 2007). In India, it is cultivated over
an area of about 2.4 million hectares with the production
of 1.44 million tones and productivity of 6.08 q ha™ as
against 12.71 q ha™ of the world productivity (Anonymous,

2008).

Amongst many factors responsible for its low
productivity, the inadequate and imbalanced nutrition of
essential nutrients is the most important. Nitrogen (N)
affects the seed quality by increasing proteins and
decreasing oil concentration (Gudade et al.,, 2009).
Sulphur (S) helps in the synthesis of cystein, methionine,
chlorophyll, vitamins (B, biotin and thiamine), metabolism
of carbohydrates, especially by its effect on the protolytic
enzymes (Najar et al., 2011). For higher productivity and
sustainability, integrated use of organic and inorganic
sources of nutrients is very important. In view of these,
the present investigation was carried out to study the
effect of N, S and FYM application on growth and yield of
sunflower under temperate conditions.
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Table 1. Effect of nitrogen on growth, yield attributes and yield of sunflower.
Nitrogen levels  Plant height ~ Dry matter  Achenes/ Sterility Test weight  Achene yield Oil yield
(kg/ha) (cm) (t/ha) capitulum (%) 9) (t/ha) (t/ha)
40 106.4 6.15 318.4 6.38 57.6 2.03 0.83
80 112.0 6.89 356.5 6.82 59.9 2.43 0.97
120 115.9 7.20 363.3 8.15 60.0 2.55 1.02
SE (m) + 1.14 0.103 2.27 0.39 0.46 0.06 0.01
CD (p=0.05) 3.31 0.298 6.56 1.14 1.33 0.18 0.03

MATERIALS AND METHODS

The field experiment was conducted at the Research farm, Division
of Agronomy, Sher-e-Kashmir University of Agricultural Sciences
and Technology of Kashmir for two consecutive rainy (kharif )
seasons of 2009 and 2010 situated between 34°.05 N latitude and
74°.89 E longitude at an altitude of 1587 m. Soil of the experimental
site was silty clay loam in texture having 1.4% coarse sand, 18.2%
fine sand, 42.4% silt, and 38% clay. The experiment was laid out in
3 x 2 x 3 factorial randomized block design, having 18 treatment
combinations which were replicated thrice and compared with the
recommended doses. The treatments comprised of three N levels
viz. 40, 80, and 120 kg N ha, two S levels viz. 30 and 60 kg S ha™
and three FYM treatments viz. 0, 10 and 20 t ha™.

FYM as per treatment was incorporated in the soil. Phosphorus
(P) at 60 kg P,Os ha™ and potassium (K) at 40 kg K,O ha® were
uniformly applied to each plot as a basal dose during both years of
experimentation. Remaining half dose of N was applied in two
equal splits one each at 30-35 days after sowing (DAS) and
flowering stage. N, P, K and S were applied through urea, di-
ammonium phosphate, muriate of potash and calcium (Ca)
sulphate dihydrated (CaSO4 2H,0), respectively. The soaked seeds
of sunflower variety “Morden” were line sown spaced at 45 cm. Five
random plants were selected in each treatment, excluding the
border row, for taking observation on plant height. Leaf area index
was recorded using canopy analyzer (Accu PAR Model LP-80). For
dry matter, representative plant samples in penultimate rows of
each plot were dried in shade followed by oven drying at 60 to 65°C
to a constant weight. The oil content in seed was determined with
Nuclear Magnetic Resonance Spectroscope (Ne Port Analyser
Model MK 11l A) employing non-destructive method of oil estimation
in seed. The data obtained in respect of observation were
statistically analyzed (Cochran and Cox, 1963). The significance of
“F” and “t” was tested at 5% level of significance.

RESULTS AND DISCUSSION
Effect of nitrogen on growth and yield

From the Table 1, it is evident that, growth and yield
components of sunflower increased with increasing N
application up to 120 kg ha™ as against 40 kg N ha™. The
findings are attributed to N effects on cell elongation, as
well as N being the principal constituent of proteins,
enzymes, hormones, vitamins, chlorophyll. N also
accelerates the meristematic activity of plant which leads
to progressive increases in internode length, protein
synthesis and photosynthetic area leading to improved
leaf area index and dry matter production. The results

corroborate the findings of (Awasthi et al., 2011). The
sterility percentage in relation to achene development
increased significantly with each added increment of N.
This could be attributed to higher number of achenes
capitulum'1 at higher nitrogen levels thereby resulting in
increased competition for photosynthates to translocate
in the economic part. The data also indicate that pooled
seed yield enhanced by 21.21%with dose of 120 kg N ha’
Y over 40 kg N ha™. The findings are in conformity with
those of Sarkar and Mallick (2009) who obtained
significantly higher seed vyield in sunflower fertilized with
120 kg N ha™ with yield superiority of 20% as against
application of 60 kg N ha™.

Effect of sulphur on growth and yield

The data on growth parameters from Table 2 inferred the
increased plant height at higher S levels during both
years of study. This logistics might be increased
metabolic processes in the plant and increased
meristamatic activities causing more apical growth.
Similar results of significance in plant height with the
application of 60 kg S ha™ as against 0 kg S ha™ were
those of Hussain and Thomas (2010). Leaf area index, a
vital photosynthetic character was found to increase with
S application at 60 kg S ha™over 30 kg S ha™. S being a
constituent of succinyl Co-A involved in chlorophyll in
leaves and their activation at cellular level by promoting
photosynthesis which seemed to have promoted
vegetative growth in terms of leaf area index. Similar
results were reported by Shekhawat and Sivay (2008).
Application of 60 kg S ha™ significantly increased the test
weight over 30 kg S ha™.

Synthesis of proteins at higher S level may have
resulted in proper partitioning of photosynthates from
source to sink resulting in the improvement in yield
contributing characters like 1000 seed weight and filled
achenes capitulum"l. These results corroborate the
findings of Ravi et al. (2008) who reported significantly
higher test weight and increased number of capsules per
plant with the application of 30 kg S ha™ over no S
addition in safflower. Application of 60 kg S ha®
increased the seed yield by 8.85% over 30 kg S ha™.
These results might be due to higher yield contributing
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Table 2. Effect of sulphur on growth, yield attributes and yield of sunflower.

Sulphur Plant height Dry matter Achenes/ Sterility Test weight  Achene yield Oil yield
levels (kg/ha) (cm) (t/ha) capitulum percent (9) (t/ha) (t/ha)
30 110.24 6.59 336.4 6.81 58.17 2.24 0.88
60 112.70 7.40 355.7 7.48 60.06 2.42 1.00
SE (m) + 0.93 0.084 1.85 0.32 0.37 0.06 0.009
CD (p=0.05) 2.70 0.243 5.35 NS 1.08 0.17 0.025
NS: Non-significant.
Table 3. Effect of farmyard manure on growth, yield attributes and yield of sunflower.
FYM levels Plant height Dry matter Achenes/ Sterility Test weight  Achene yield Qil yield
(t/ha) (cm) (t/ha) capitulum percent (9) (t/ha) (t/ha)
0 108.57 6.31 3214 6.06 57.71 2.16 0.86
10 112.50 6.91 352.8 6.53 59.73 2.35 0.95
20 113.38 7.01 364.0 8.83 60.08 251 1.02
SE (m) + 1.14 0.103 2.27 0.39 0.46 0.63 0.011
CD (p = 0.05) 3.31 0.298 6.56 1.14 1.33 0.18 0.031

characters that are directly responsible for higher seed
yield. The results are in association with those of
Poomurugesan and Poonkodi (2008) who recorded
maximum achene yield of 2162.1 kg ha™ with the
treatment of 60 kg S ha™ and minimum with 0 kg S ha™
treated plots. S at 60 kg S ha™ significantly increased the
oil content and oil yield over 30 kg S ha™. S being a
constituent of acetyl Co-A, is converted into maloyl Co-A
in fatty acid synthesis and for this conversion an enzyme,
thiokinase is involved. Rani et al. (2009) reported that,
increase in oil yield of sunflower with the application of S
at 60 kg ha™ was up to the tune of 23% as against
control.

Effect of FYM on growth and yield

As per the results in Table 3, the farmyard manure (FYM)
application significantly increased the growth and vyield
parameters of sunflower over the control. Leaf area index
also showed increasing trend with the addition of FYM.
Apart from providing both macro and micronutrients, FYM
increases the availability of added inorganic nutrients
resulting in the positive effect on the number of leaves
plant®, thereby increased photosynthetic —surface
improved the leaf area index. Byrareddy et al., (2008)
inferred that FYM application at 8 tonnes ha™ recorded
taller plants with higher number of leaves per plant as
against no FYM addition. Dry matter production a vital
growth character was found to increase significantly with
FYM application at 10 or 20 t ha™over control though 10
and 20 t ha™ was similar.

Abdel-Sabour et al. (1999) found that, dry matter of
leaves, stem, flowers and economic part significantly

increased by the application of organic manure due to the
fact that, completely decomposed organic manure may
have released the nutrients in available form. Besides,
improvement in soil physical, chemical, and biological
properties as well as nutrition status due to addition of
organic manure may have contributed to the higher dry
matter yield. From Table 3, it is evident that various yield
contributing characters viz., number of filed achenes
capitulum, 1000 seed weight recorded significant
improvement with application of 10 and 20 t FYM ha™,
being statistically similar over no FYM application.

Increase in yield contributing characters might be due
to the fact that, FYM is a store house of several macro
and micronutrients which are released during the process
of mineralization. Thus, FYM might have stimulated the
activity of microorganisms that make the plant nutrients
readily available to the crop. Moreover, synthesis of
phytin (Isoinsitolhexa phosphate) which is a salt of Ca,
magnesium (Mg), and P (salts of Ca, Mg are present in
cow urine) may have increased the seed weight. These
findings are in accordance with those of Manjunatha et
al., (2009) who observed improved values of vyield
parameters with incorporation of FYM at 7.5 t ha' + 100%
recommended dose of fertilizer compared to control.

Seed yield of sunflower enhances during both years of
2009 and 2010 as well as pooled yield over two years
than no FYM application.

The pooled data showed that, 20 and 10 t FYM
increased the seed yield by 15.46 and 9.36 % over no
FYM application respectively. FYM seems to act directly
in increasing crop Yyields either by acceleration of
respiratory process by increasing cell permeability by
hormone growth action or by combination of all the
processes viz., release of nutrients, increasing availability



of nutrients and improving soil physical, chemical and
biological properties. The beneficial effect of FYM on
sunflower was well documented by Nanjundappa et
al.,(2001) who recorded the higher achene vyield in
sunflower with the application of recommended dose of
fertilizers (62.5:75:62.5 kg NPK ha™) along with 10 t FYM
ha®. The oil content as well as oil yield recorded
significant increase with increase in FYM application over
no FYM application. However, 10 and 20 t FYM ha™
levels were statistically at par. Similarity in results were
those of Muniret et al.,( 2007) who reported highest oil
content (43.7%) from FYM treated plots as against the
control ones.

Conclusion

Based on the foregoing results, it can be concluded that,
highest values of sunflower yield, yield quality and its
components as well as nutrient uptake and available
nutrients in the soil were obtained with the plants
supplied with 120 kg N + 60 kg S ha™ with 20 t FYM ha™
However, for maintaining soil health 80 kg N + 60 kg S +
10 t FYM ha™ nutrient dose could be used but such
nutrient studies require more critical testing at multi
locations over a long period.
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