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Abstract 

 

Field study was undertaken to study on impact of organic as well as chemical fertilizers on growth and yield components of 

Sunflower crop on off season. Design of experiment was randomized block design method involving five treatments and three 

duplications. The experimental plot size was 2m x 1m was set for cultivation of sunflower crops. A common dose of organic 

fertilizers such as Vermicompost (T1), NADEP compost (T2) and pit compost (T3) were used at equal rate 1.25 kg/plot (@ 

0.625 kg/sq. m) in plot size 2m x 1m. Chemical fertilizers (T4) was used as stated by recommended dose of fertilizers (60:30:30 

- N: P2O5: K2O Kg/ha). Not any fertilizers were added in treatment (T5) that is to be named as control. NADEP compost 

treatment (T2) increases maximum plant height (110.8cm/plant). It was 107.9cm/plant with application of pit compost treatment 

(T3) and lower plant height 98.65 cm/plant was observed with application of chemical fertilizers (T4) after 90th day. The 

maximum (6.38 cm/plant), minimum (5.90 cm/plant) and lower (4.85 cm/plant) of head diameter of Sunflower plant were 

observed with application of NADEP compost treatment (T2), vermicompost treatment (T1) and control field treatment (T5) 

respectively after 90th day. The highest mean weight of seeds/head (5.97gm/head) was recorded in vermicompost treatment 

(T10) followed by NADEP compost treatment (5.42gm/heat). The lowest weight of seeds/head (1.70gm/head) was recorded in 

pit compost treatment T3. The maximum dry weight of 100 seeds of sunflower crop (2.64gm/plant) was recorded in 

vermicompost treatment T1 followed in order by treatment T2 (2.34gm/plant), treatment T4 (2.28gm/plant), treatment T3 

(1.99gm/plant) and treatment T5 (1.96gm/plant). The maximum yield of Sunflower crop (0.089 Kg/plot) was achieved in 

vermicompost treatment (T1) which was more than remaining fertilizer treatments and lower yield is 00.026 Kg/plot was 

recorded in plot treated with pit compost treatment (T3). It was concluded that, application of vermicompost increases yield of 

Sunflower crop followed by in order NADEP compost, pit compost, chemical fertilizers and control. Therefore it can be showed 

that use of organic fertilizers in agricultural field give progressive response compared to chemical fertilizers. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Sunflower is an oil yielding crop as well as ornamental plant commonly recognised as Surajmukhi. It grows in all season due to 

photo and thermo insensitiveness [1]. Sunflower (Helianthus annuus) belonging to the family Compositae. It is a most important 

oilseed crop and used for the manufacturing of edible oil [2]. Sunflower oil is a source of fatty molecules to be used as reagents 

for chemical modifications and also possesses excellent nutritional properties [3]. Application of organic wastes from different 

sources is one of the traditional methods for the improvement of the crop yield. [4]. A lot of research has been done for 

describing the benefits of organic amendments in improving physical, chemical and biological characteristics of soil, but depend 

on quantity and composition.[5]. The solid waste can be converted in to nutrient rich organic fertilizers for sustainable land 

restoration problem. Use of chemical fertilizers can cause several environmental problems. Vermicomposting is the best method 

for managing organic solid waste. Vermicompost from organic fertilizers have large amount of total and available nitrogen, 

phosphorous, potassium and micronutrients [6, 7]. This experiment was undertaken on agricultural field for studying the effects 

of organic and chemical fertilizers on growth and yield of Sunflower crop. 

II. MATERIALS AND METHODS 

The effects of organic and chemical fertilizers were tested on Sunflower (Helianthus annuus). Randomized Block Design (RBD) 

method was charted and implemented in agricultural field with three replications and five treatments. Size of plots in all 

treatment 2m x 1m were arranged for growing of Sunflower (Helianthus annuus) crop. Chemical fertilizers such as urea, single 

super phosphate and murate of potash were used combinally after one month from sowing while organic fertilizers were applied 

in the soil before one month from sowing according to treatments. Treatment consist of vermicompost (T1), NADEP compost 

(T2), pit compost (T3), chemical fertilizers was applied in the proportion 60:30:30 Kg of NPK/ha according to recommended 
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dose of fertilizers as T4 and control (T5). The process of composting was followed by as described by Chavan et al (2015) [8]. 

Total 15 seeds were planted in each plot. Drip irrigation system was used in whole study area of plots. A common dose of 

organic fertilizers including vermicompost (T1),  NADEP (T2) and pit compost (T3) were used to the plots having size 2m x 1m 

at same rate @ 1.25 kg/plot (@ 0.625 kg/sq. m) as per usual practice of farmers. Straight chemical fertilizers (urea-21.7gm + 

single super phosphate – 31.25gm + murate of potash – 8.3gm) combinally used in treatment T4 having plot size 2m x 1m. Seeds 

were sown on off season of forth week of October 2015.   All plants were selected at the time of harvesting from each unit plot 

for the assessment of yield components of Sunflower crop. The growth characters of Sunflower crop  were observed at 30th, 60th 

and 90th  day from the date of planting.  

III. EXPERIMENTAL DETAILS AND CULTIVATION PRACTICE FOR SUNFLOWER CROP WERE SUMMARIZED BELOW 

 Botanical name: Helianthus annuus L. 

 Varity: Local  

 Experiment: Field experiment. 

 Design: Randomized block design. 

 Plot size: 2m x 1m.   

 Replications: Three  

 Crop population per plot: 15 (Crop spacing 45cm X 30cm) [9].  

 Treatments: Five 

 Treatment Details 

 T1 -Vermicompost prepared from Agricultural solid waste @ 6.25t/h, [10]. 

 T2 -NADEP compost prepared from Agricultural solid waste @ 6.25 t/ha, [10]. 

 T3 -Pit compost prepared from municipal solid waste @ 6.25 t/ha, [10]. 

 T4 -Chemical fertilizer- 60:30:30 - N: P2O5: K2O Kg/ha. [9]. 

 T5 –Control 

 Quantity of fertilizers used in size 2m X 1m. 

 T1 -@ 1.25 kg/plot (@ 0.625 kg/sq. m) 

 T2-@ 1.25 kg/plot (@ 0.625 kg/sq. m) 

 T3-@ 1.25 kg/plot (@ 0.625 kg/sq. m) 

 T4- According to recommended dose of fertilizers (urea-26.04gm+single super phosphate-37.5gm+murate of potash-

9.96gm) 

 T5-Soil without fertilizers. 

IV. RESULT AND DISCUSSION 

Results obtained in present investigation are discussed below.  

All the all values of nutrients found  after their analysis in laboratory with known standard methods for prepared organic 

fertilizers  and experimental soil are represented in table 1. 
Table - 1 

Soil and organic fertilizers characteristics 

Parameters Soil T1 T2 T3 

pH 08.14 8.04 7.67 7.12 

Moisture (%) 8.10 30.27 18.35 05.35 

Org. matter (%) 1.00 16.39 11.76 11.30 

N (%) 0.32 1.06 0.92 0.81 

P (%) 0.27 1.52 1.06 0.20 

K (%) 0.11 1.06 1.91 0.86 

T1 indicates vermicompost, T2 indicates NADEP compost and T3 indicates Pit compost 
Table – 2 

Effects of fertilizers on growth and yield of Sunflower crop 

Treatments 

Mean height (cm) Mean 

head diameter 

(cm/plant) 

Mean weight 

of seeds/head 

(gm/head) 

Weight of 

100 seeds 

(gm) 

Yield/plot 

(Kg/plot) After 30 days After 60 days After 90 days 

T1 15.42 (±1.07) 87.31 (±6.48) 102.3 (±6.97) 5.90  (±0.37) 5.97 (±0.75) 2.64 0.089 

T2 16.54 (±3.02) 85.6 (±7.46) 110.8 (±12.87) 6.38 (±0.64) 5.42 (±1.67) 2.34 0.078 

T3 14.94 (±4.35) 81.02 (±8.14) 107.9 (±8.58) 5.64 (±0.67) 1.70 (±0.40) 1.99 0.026 

T4 12.8 (±2.50) 65.06 (±8.41) 98.65 (±12.94) 5.48 (±0.81) 2.59 (±0.69) 2.28 0.033 

T5 6.32 (±4.05) 86.02 (±7.82) 101.2  (±15.00) 4.85 (±0.32) 4.23 (±0.97) 1.96 0.066 
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T1 indicate vermicompost, T2 indicate NADEP compost, T3 indicate pit compost, T4   indicate chemical fertilizers, T5 indicate 

control.    Results are expressed in mean ± standard deviation (S.D.) 

 Plant Height (Cm/Plant) 

Average plant height (cm) in the treatments T1, T2, T3, T4 and T5 were found to be 15.42cm (±1.07), 16.54cm (±3.02), 14.94cm 

(±4.35), 12.8cm (±2.50) and 6.32cm (±4.05) respectively after 30 th day (fig.1). The data on growth performance is presented in 

Table no. 2. It indicates that, maximum plant height (16.54cm/plant) of sunflower crop was obtained after 30th day in treatment 

T3 when NADEP compost organic fertilizer applied followed by vermicompost treatment (T1) and it is lower in control treatment 

(T5).  

After 60th day average plant height (cm) in the treatments T1, T2, T3, T4 and T5 were found to be 87.31 cm (±6.48), 85.6cm 

(±7.46), 81.02cm (±8.14), 65.06 (±8.41) and 86.02cm (±7.82) respectively (fig.1). After 60th days, maximum height of plant 

(87.31cm/plant) was recorded with application of vermicompost (T1) and it was lower (81.02cm/plant) in treatment T3.  

After 90th days, average plant height (cm) in the treatments T1, T2, T3, T4 and T5 were found to be 102.3cm, 110.8cm, 

107.9cm, 98.65cm and 101.2cm respectively (fig.1). NADEP compost treatment (T2) increases maximum plant height 

(110.8cm/plant) and it was 107.9cm/plant with application of pit compost treatment (T3), the minimum plant height was 101.2 

cm/plant in control field and lower plant height 98.65 cm/plant was observed with application of chemical fertilizers (T4) after 

90th day. 

 Head Diameter (Cm/Plant) 

After 90th days, average head diameter (cm/plant) of Sunflower crop in the treatments T1, T2, T3, T4 and T5 were found to be 

5.90cm (±0.37), 6.38cm (±0.64), 5.64cm (±0.67),  5.48cm (±0.81) and 4.85cm (±0.32) respectively (fig.2). The maximum (6.38 

cm/plant), minimum (5.90 cm/plant) and lower (4.85 cm/plant) of head diameter of Sunflower plant were observed with 

application of NADEP compost treatment (T2), vermicompost treatment (T1) and control field treatment (T5) respectively after 

90th day. 

 Mean weight of seeds/head (gm/head) 

After 90th days, average weight of seeds per head (gm/head) of Sunflower crop in the treatments T1, T2, T3, T4 and T5 were found 

to be 5.97gm (±0.75), 5.42gm (±1.67), 1.70gm (±0.40), 2.59gm (±0.69) and 4.23gm (±0.97) respectively (fig.3). The highest 

mean weight of seeds/head (5.97gm/head) was recorded in vermicompost treatment (T10) followed by NADEP compost 

treatment (5.42gm/heat). The minimum weight of seeds/head (4.23gm/head) was recorded in control treatment T5. The lowest 

weight of seeds/head (1.70gm/head) was recorded in pit compost treatment T3. 

 Weight of 100 seeds (gm) 

After 90th days, weight of 100 seeds of Sunflower crop in the treatments T1, T2, T3, T4 and T5 were found to be 2.64gm, 2.34gm, 

1.99gm, 2.28gm and 1.96gm respectively  (fig.4). The maximum dry weight of 100 seeds of sunflower crop (2.64gm/plant) was 

recorded in vermicompost treatment T1 followed in order by treatment T2 (2.34gm/plant), treatment T4 (2.28gm/plant), treatment 

T3 (1.99gm/plant) and treatment T5 (1.96gm/plant). 

 Yield/Plot (Kg/Plot) 

After 90th days, yield of Sunflower crop in the treatments T1, T2, T3, T4 and T5 were found to be 0.089Kg/plot, 0.078 Kg/plot, 

0.026 Kg/plot, 0.033 Kg/plot and 0.066 Kg/plot respectively (fig.5). The maximum yield of Sunflower crop (0.089 Kg/plot) was 

achieved in vermicompost treatment (T1) which was more than remaining fertilizer treatments. Minimum yield was (0.078 

Kg/plot) observed with application of NADEP compost treatment (T2) and lower yield is 00.026 Kg/plot was recorded in plot 

treated with pit compost treatment (T3). 

 
Fig. 1: Effects of fertilizer treatments on plant height of Sunflower crop. 
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Fig. 2: Effects of fertilizer treatments on head diameter of Sunflower crop. 

 
Fig. 3: Effects of fertilizer treatments on weight of seeds/head of Sunflower crop. 

 
Fig. 4: Effects of fertilizer treatments on weight of 100 seeds of Sunflower crop. 

 
Fig. 5: Effects of fertilizer treatments on yield of Sunflower crop. 
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V. CONCLUSION 

This study work concluded that vermicompost application increased plant growth and yield parameters of Sunflower (Helianthus 

annuus L.) crop compared to the other remaining fertilizers treatments.   
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