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ABSTRACT

Field experiments were conducted during 2001 and 2002 at Tamil Nadu Agricultural University,
Coimbatore to study the effect of sowing times and different nutrient management practices on yield
components and yield of sunflower. The experiments were laid out in a split plot design and replicated thrice.

1 2 3Three sowing times (S , S  and S ) with two weeks interval between each sowing time viz., 13  Meteorologicalth

1 2  3Standard Week (MSW) [March 26- April 1] (S ), 15  MSW [April 9-15] (S ) and 17  MSW [April 23-29] (S )th th

1  were allotted to the mainplot. Five nutrient management practices viz., No manure control (NM ), 100 per cent

2 5 2 2  of recommended dose of fertilizer (RDF) 40:20:20 Kg N, P O , K O ha  through inorganic (NM ), 75 per cent-1

3of RDF through organic + 25 per cent through inorganic, (NM ), 50 per cent of RDF through organic + 50

4) per cent through inorganic (NM and 25 per cent of RDF through organic + 75 per cent through inorganic

5(NM ) were assigned to subplot. Farm yard manure (FYM) was applied as per the treatments as organic source
through broadcasting. The results of the study revealed that sowing taken during the 15  Meteorologicalth

2Standard W eek (S ) recorded the widest head during both the years of study. The same sowing time also
recorded the highest seed and oil yield. Application of 100 % RDF through inorganic recorded wider head,
more seeds per head and higher shelling percentage during both the years. The same trend was followed in
case of seed, oil yield and harvest index also.
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Introduction

The development of short duration, photo and thermo insensitive high yielding varieties having wider
adaptability has revolutionized the cultivation of sunflower (Helianthus annuus L.) in different agro climatic
regions of India.  Conventionally, this crop is grown in Tamil Nadu in different seasons either as rainfed or
irrigated under varying soil types and cropping systems.  In western agro climatic zone of Tamil Nadu, the
cultivation of sunflower picked up during the late eighties and it has now become an important cash crop in
the spring season (January/February – May) under irrigated conditions. This crop being thermo-insensitive oil
seed crop, could be sown throughout the year and can so find a place in any cropping system. Though thermo-
insensitive, sunflower cultivars differ in their response to varying sowing dates even in a given season under
different agro climatic sub zones (Gaikwad et al., 1996). Hence, there is a need to adjust the sowing time for
growing this crop to get good yield.

With the genetic limits, higher yield of crop plants can be realised under favourable crop environmental
conditions especially nutrient management using manure and fertilizers, irrigation etc. These leads to more
amounts of nutrients availability in soil so as to provide adequate supply of nutrients to the crops (Sadanandan
and Mahapatra 1973).There is need to promote use of organics in addition to inorganic fertilizers for sustained
maintenance of soil fertility (Devidayal and Agarwal 1999). With these ideas in view, the present investigation
was carried out to find out the optimum sowing time as well as the crop response to the inorganic and organic
source of nutrients for getting higher yield of sunflower.
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Materials and methods

Field experiments were conducted during 2001 and 2002 at Tamil Nadu Agricultural University,

Coimbatore, located in the western agro climatic zone of Tamil Nadu to find out the optimum sowing time

and nutrient management practice for getting higher yield of sunflower. The experiments were laid out in a

1 2 3split plot design replicated thrice. Three sowing times (dates) (S , S  and S ), with two weeks interval between

1each sowing time viz., 13  Meteorological Standard Week (MSW) [March 26- April 1] (S ), 15  MSW [Aprilth th

2  39-15] (S ) and 17  MSW [April 23-29] (S ) were allotted to the main plot. Five nutrient management practicesth

1  2 5viz., No manure control (NM ), 100 per cent of recommended dose of fertilizer (RDF) 40:20:20 Kg N, P O ,

2 2), 3K O ha  through inorganic (NM 75 per cent of RDF through organic + 25 per cent through inorganic (NM ),-1

4 ) 50 per cent of RDF through organic + 50 per cent through inorganic (NM and 25 per cent of RDF through

organic + 75 per cent through inorganic were assigned to subplot. Farm yard manure (FYM) was applied as

per the treatments as organic source through broadcasting and incorporated into the soil.  With respect to

inorganic source, the common fertilizers used were urea, single super phosphate (SSP) and Muriate of Potash

(MOP) for the supply of nitrogen, phosphorus and potassium respectively.

 The soil of the experimental field was of sandy clay loam type and texturally classified as Typic

ustropept.  The available nutrient status of the field was low in nitrogen (230 kg ha ), medium in phosphorus-1

(18 kg ha ) and high in potassium (430 kg ha ). The organic carbon content was 0.36 % with pH 7.55. The-1 -1

sunflower variety CO 2 was used for this experiment with a seed rate of 15 kg ha  and spacing of 30 cm-1

between rows and 30 cm between plants. The crop received five irrigations during the crop growth period.

Results and discussion

Yield components of sunflower

2The head diameter was altered by the sowing dates. Sowing taken at 15  MSW [April 9-15] (S ) recordedth

the widest head than the other sowing dates. With respect to nutrient management practices, 100 per cent of

2RDF through inorganic (NM ) registered wider head diameter but it was comparable with 25 per cent of RDF

5through organic + 75 per cent through inorganic (NM ) and 50 per cent of RDF through organic + 50 per cent

4through inorganic (NM ) in both the years. Head diameter is one among the yield components responsible for

obtaining higher yield in sunflower. There was positive correlation between head diameter and sunflower seed

yield (Chidambaram and Sundaresan 1990). With respect to other yield attributes, none of the parameters was

altered by the sowing dates. Among nutrient management practices, 100 per cent of RDF through inorganic

2 1(NM ) recorded 34 per cent and 33 per cent, respectively, over control (NM ) in the first and second year of

experiment. In both the years of study, sowing times did not alter significantly the shelling percentage. Among

2the nutrient management practices studied, 100 per cent of RDF through inorganic (NM ) registered higher

shelling percentage but was comparable with 25 per cent of RDF through organic + 75 per cent through

5 4inorganic (NM ) and 50 per cent of RDF through organic + 50 per cent through inorganic (NM ).

In both the experiments, neither the sowing dates nor the nutrient management practices did significantly

influence the hundred seed weight, crude protein and oil content of sunflower.

Seed yield

The average seed yield during I year was higher (1162 kg ha ) than the II year, (1013 kg ha ). Regarding-1  -1

2sowing times, sowing taken at 15  MSW [April 9-15] (S ) recorded significantly higher yield than the otherth

sowing times. 

2Among the nutrient management practices, 100 per cent of RDF through inorganic (NM ) significantly

improved the seed yield over all other nutrient management practices in both the years. This was followed by

525 per cent of RDF through organic + 75 per cent through inorganic (NM ) during both the years.

The insight weather data prevailed during crop growth period indicated that higher evaporation and higher

heat use efficiency (HUE) were observed as triggering abiotic factors on the seed yield of sunflower sown at

215  MSW [April 9-15] (S ). Since sunflower was sown during summer, evaporation would be more. In theth

evapotranspiration (ET) studies conducted in the past, even though the component evaporation was started with

40 per cent from seeding, it got declined at the time of highest LAI of the crop and thereupon evaporation

was negligible, while the transpiration would be the most important source for water loss. This is in the other

word that more ET means more yield ( Doorenbos and Pruitt 1977; Reddy 1999). This means that ET is

directly proportional to yield obtained. It was reported that the ratio between actual ET and potential ET is

directly proportional to the ratio between actual and potential yield.
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Oil yield 

The oil yield of sunflower was significantly influenced by sowing dates.  During I year, sowing taken at

2 215  MSW [April 9-15] (S ) registered the highest oil yield of 461 kg ha oil. During II year, even though Sth -1  

recorded higher oil yield (405 kg ha ), this was comparable with sowing taken at 13  Meteorological Standard-1 th

1Week (MSW) [March 26- April 1] (S ) (377 kg ha ). W ith respect to nutrient management practices, 100 per-1

2cent of RDF through inorganic (NM ) registered significantly higher oil yield of 127 per cent and 130 per cent

1  over control (NM ) in I and II year, respectively. Since sunflower is grown during summer, the night

temperature also would be more. Decrease in minimum temperature was noticed from sowing to 15 DAS, 31
to 60 DAS of both the years of sunflower and increase in minimum temperature from 16 to 30 DAS was also

2observed under S  treatment as compared to other two sowing times viz, 13  Meteorological Standard Weekth

1  3(MSW) [March 26- April 1] (S ) and 17  MSW [April 23-29] (S ). This prevailed minimum temperature duringth

vegetative and flowering stages might have influenced the sunflower seed yield as well as oil yield positively.
The significant increase in seed yield due to inorganic source of nutrients might be due to improvement in

reproductive (head diameter, total seeds head ) and vegetative growth of the crop as a result of improved-1

source and sink relationship (Vivek and Chakor, 1992).

Harvest Index

Sowing dates did not alter the HI significantly during I year, whereas, in the II year, sowing taken at 15 th

2MSW [April 9-15] (S ) had higher harvest index than the other treatments. In case of nutrient management

2practices, 100 per cent of RDF through inorganic (NM ) registered significantly higher harvest index over other

nutrient management practices followed by 25 per cent of RDF through organic + 75 per cent through

5 4) inorganic (NM ) and 50 per cent of RDF through organic + 50 per cent through inorganic (NM which were

comparable among themselves.

Conclusion

The study revealed that the optimum time of sowing for sunflower in western agro climatic zone of Tamil
Nadu is 15  Meteorological Standard Week. With reference to nutrient management, 100 per centth

2 5 2recommended dose of fertilizer through inorganic (40:20:20 kg N, P O , K O ha ) would be the best nutrient-1

management practice for higher yield of sunflower.

Table 1: Effect of sowings and nutrient management practices on yield attributes of sunflower
Treatments 2001 2002

------------------------------------------------------------------------------------------------- -----------------------------------------------------------------------------------------------------
Head Total Shelli 100 seed Crude Oil Head Total seeds Shellin 100 seed Crude Oil
diameter (cm) seeds head ng (%) weight (g) protein (%) content (%) diameter (cm) head g (%) weight (g)  protein (%) content (%)-1 -1

Sowing dates

1S 13.18 479 82.94 5.78 18.66 36.74 12.33 468 81.54 5.79 18.39 36.11

2S 13.77 496 85.02 5.87 18.35 37.16 12.98 486 83.76 5.82 18.08 36.66

3S 11.58 458 79.64 5.78 17.45 37.17 11.19 449 78.47 5.65 17.24 36.57
SEd 0.31 10.73 1.81 0.12 0.37 0.77 0.31 10.52 1.78 0.12 0.37 0.75
CD (P=0.05) 0.86 NS NS NS NS NS 0.37 NS NS NS NS NS
Nutrient management practices

1NM 10.08 403 74.14 5.70 18.04 36.83 9.42 398 72.61 5.52 17.76 35.82

2NM 14.22 542 87.30 5.97 18.34 37.27 13.90 530 86.03 5.80 18.11 36.62

3NM 12.73 461 81.77 5.73 18.36 36.96 11.10 445 80.20 5.75 18.16 36.50

4NM 13.43 481 82.98 5.80 18.26 37.28 13.08 473 82.26 5.78 18.08 36.63

5NM 13.76 502 86.47 5.86 17.74 36.78 13.33 493 85.19 5.82 17.42 36.66
SEd 0.36 14.55 2.54 0.18 0.56 1.14 0.37 14.27 2.50 0.18 0.56 1.13
CD (P=0.05) 0.81 30.04 5.25 NS NS NS 0.76 29.47 5.17 NS NS NS
Interaction
S x NM
SEd 0.68 24.98 4.34 0.31 0.94 1.93 0.65 24.49 4.27 0.30 0.94 1.90
CD (P=0.05) NS NS NS NS NS NS NS NS NS NS NS NS
NM x S
SEd 0.68 25.21 4.41 0.31 0.97 1.98 0.64 24.73 4.34 0.31 0.96 1.95
CD (P=0.05) NS NS NS NS NS NS NS NS NS NS NS NS
NS: Not significant 

Table 2: Effect of sowings and nutrient management practices on yield and harvest index of sunflower

Treatments 2001 2002

-----------------------------------------------------------------------------------------------------------------------------------------------------

Grain yield kg ha Harvest Index Oil yield (kg ha ) Grain yield kg ha Harvest Index Oil yield (kg ha )-1 -1 -1 -1

Sowing dates

1S 1144 23.1 421 1040 22.8 377

2S 1242 23.7 461 1105 23.5 405

3S 1101 23.9 410 895 21.7 328

SEd 31.36 0.57 11.77 28.08 0.50 10.35

CD (P=0.05) 87.07 NS 32.70 60.97 1.39 28.73
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Table 2: Continue

Nutrient management practices

1NM 694 21.1 255 584 20.3 209

2NM 1554 27.1 579 1313 24.9 480

3NM 995 22.3 368 912 21.7 333

4NM 1220 23.1 455 1094 23.3 401

5NM 1349 24.0 497 1165 23.0 427

SEd 35.86 0.70 13.23 31.18 0.69 11.38

CD (P=0.05) 74.01 1.44 27.31 64.36 1.41 23.48

Interaction

S x NM

SEd 63.79 0.01 23.64 55.88 0.012 20.44

CD (P=0.05) NS NS NS NS NS NS

NM  x S

SEd 62.11 0.01 22.92 54.01 0.012 19.71

CD (P=0.05) NS NS NS NS NS NS

NS: Not significant 
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