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The experiments were carried out at the Agronomy Experimental Field of Patuakhali Science 

and Technology University, Dumki, Patuakhali in order to evaluate the effect of sowing date and 

planting density on the yield and yield contributing characters of sunflower varieties. The 

experiment comprised of two varieties viz. BARI Sunflower2 and Hysun33 and six planting 

densities viz. 40cm×25cm, 40cm×35cm, 40cm×45cm, 50cm×25cm, 50cm×35cm, 50cm×45cm. 

The experiment was laid out in a split-plot design with three replications, where the variety was 

assigned in the main plot and planting density was assigned as sub-plot treatment. Planting 

density had a significant influence on all the characteristics of morphological growth, yield, and 

yield contributing character except plant height at 75 DAS and 90 DAS. In case of  Hysun33 

variety,  the highest number of leaves (21.89), leaf area (3214.22 cm
2
), head diameter (19.27 

cm), head weight (539.07 gm), number of seed head
-1 

(973.33), seed weight head
-1 

(65.89 gm), 

thousand seed weight (67.73 gm), total seed yield (3.27 tha
-1

) and harvest index (34.30 %) was 

obtained from 50 cm × 45 cm planting density. On the other hand, in case of  BARI Sunflower2 

variety the highest number of leaves (18.44), leaf area (3342.90 cm
2
), head diameter (18.73 cm), 

head weight (457.80 gm), number of seed head
-1 

(832.17), seed weight head
-1 

(53.39 gm), 

thousand seed weight (64.07 gm) was obtained from 50 cm × 45 cm planting density and the 

highest stover yield (8.04 tha
-1

) and biological yield (10.73 tha
-1

)  were obtained from 40 cm × 25 

cm planting density.  The highest total seed yield (2.94 tha
-1

) was obtained from 50 cm × 25 cm 

(8 plants m
-2

) planting density. 
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INTRODUCTION 
 

In Bangladesh, the production of oil is still below the need and the country has to supplement the needs for oil to meet 

the annual requirements by importing. Sunflower (Helianthus annus L.) is a newly introduced oilseed crop in Bangladesh 

that belongs to the family Compositae. Sunflower originally belonged to subtropical and temperate zones crop and it is 

widely adaptable and more drought tolerant than most other oilseed crops. It is well adjusted to soil with high water-

holding capacity but is easily adapted to various soil conditions. It is gaining popularity among farmers for its quality oil and 

easy extraction method.  The sunflower is grown in the southern part of the country on a very limited scale. Due to its short 

growing season, it can be grown well under the low-fertility soils in the newly reclaimed areas. So, sunflower could be one 

of the main suggested oil crops in the southern part of Bangladesh to solve the edible vegetable oil shortage in the 

country. Besides the cropping pattern of the coastal belt is T-aman rice-fallow-fallow. We can increase cropping intensity 

by cultivating sunflowers after harvesting the T-aman rice. 

Yield and yield attributing characters are affected by varietal characters (Ibrahim and El-Genbehy, 2009). Different 

varieties show different performances in controlling environmental conditions. There are several agro-techniques that can 

enhance the production of yield such as the use of proper land preparation, sowing date, and proper plant spacing. Plant 

spacing has an effect on sunflower yield and seed oil percentage. Increasing plant spacing increased the seed and oil 

yield. The optimum plant density plays a great role in increasing sunflower productivity (Emam, 1999). Under favorable 

growing conditions it is expected that the yield of seed per unit area increase with increasing plant density up to a level 

that defines the optimum plant population. Due to increasing interplant competition for light and other factors, the yield of 

seeds of individual plants is expected to decrease with increasing plant density (Diepenbrock et al., 2001). There is no 

research work on the interaction of varieties and spacing of sunflowers in the southern non-saline area where the major 

cropping pattern is T-aman rice-fallow-fallow.  For the above circumstances, the research work was done in this area to 

observe the effect of varieties and spacing of sunflowers. 

 

MATERIALS AND METHODS 
 

Description of the experimental site  

The experiment was conducted at the Agronomic research field of Patuakhali Science and Technology University 

(PSTU), Dumki, Patuakhali-8602 with a geographical location of 22⁰27ʹ90ʺN latitude and 90⁰23ʹ29ʺE longitude at an 

altitude of 1.5 meters above the sea level.  

 

Treatment of the experiment 

The experiment consists of two sets of treatments; the first set comprises two different varieties and the second set 

comprises six planting distances.  

1. Factor A: Varieties (a) Variety1 -BARI sunflower2 (b) Variety2- Hysun33 

2. Factor B: Plant spacing (a) 40cm×25cm (b) 40cm×35cm (c) 40cm×45cm (d) 50cm×25cm (e) 50cm×35cm (f) 

50cm×45cm 
 

The experiment was laid out following a split-plot design with three replications. The sunflower varieties were assigned 

in the main plot and plant spacing was assigned in the subplot treatment. So, the number of plots was 36 (2 varieties × 6 

Plant spacing×3 replication).The area of the subplot was 10m2 (2.5m×4m). The row-to-row distance was 40cm and 50 cm. 

Plant-to-plant distances were 25cm, 35cm, and 45 cm. 

 

Land preparation and application of manures and fertilizers  

The experimental plot was harrowed, ploughed, and cross-ploughed three times followed by laddering to obtain good 

tilth. Weeds and stubbles were removed and finally obtained the desired tilth of soil. Finally, the land was prepared and the 

same amount of fertilizers such as urea (180 kg ha
-1

), TSP (160 kg ha
-1

), MOP (150 kg ha
-1

), gypsum (150 kg ha
-1

), zinc 

sulfate (8 kg ha
-1

), boric acid (10 kg ha
-1

), and cow dung (10 t ha
-1

),  were applied according to the BARI fertilizer 

recommended guide in each plot (Azad et al., 2020).   
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Seeds sowing and intercultural operations 

The seeds of sunflower (HUSAN33 and BARI sunflower2) were sown manually. Three seeds were placed on every 

hill. All the intercultural operations like thinning, gap filling, irrigation, weeding, insect and pest management, etc. were 

done according to BARI (Azad et al., 2020).  

 

Sampling, harvesting, and processing 

Five plants from each plot were randomly selected and marked with a sample card. Plant height and leaf area index 

were recorded from selected plants at an interval of 15 days starting from 45 days after sowing to 90 days after sowing 

and at harvest. Harvesting was done depending on the full maturity of the head. The harvested crop of each plot was 

separately bundled, properly tagged, and then dried in the sun. The straw was also sun-dried properly. 

 

Data collection 

The following data were recorded: 

1. Plant height, 2. Number of leaves per plant, 3. Leaf area index, 4. Diameter of head (cm), 5. Weight of head 

(g), 6. Number of filled seeds per head, 7.Total seed weight per head (g) 8.Thousand seed weight (g), 9. Seed 

yield (ton/ha), 10. Stover yield, 11.Biological yield, 12.Biomass (t/ha), 13. Harvest index (%) 

 

Statistical analysis 

The mean values of all the characters were calculated and analysis of variance was performed by using the ‘Analysis 

of variance technique’ with the help of the SPSS computer program the mean differences were compared by Duncan’s 

Multiple Range Test at a 5% level of significance (Gomez and Gomez, 1984).  

 

RESULT AND DISCUSSION 
 

Interaction effect of density and variety on plant height  

The interaction effect of spacing and variety on plant height of sunflower showed significant variation (Table 1) with 

respect to plant height at different growth stages of sunflower. At 45 DAS and 60 DAS the highest plant height was 

observed from BARI Sunflower2 at 50 cm × 45 cm (4.44 plants m
-2

) spacing.  But at 60 and 90 DAS the highest plant 

height from Hysun33 at 50 cm × 45 cm (4.44 plants m
-2

) spacing. 

 

Table 1. Interaction effect of planting density   and variety on plant height of sunflower 
 

Spacing   

 
Varieties 

Plant Height (cm) at 

45 DAS 60 DAS 75DAS 90DAS 

40 cm × 25 cm  
BARI Sunflower2 70.33 b 134.23 b 153.87 173.87 

Hysun33 51.17 c 110.53 d 155.37 176.77 

40 cm ×35cm 

 

BARI Sunflower2 74.90 ab 141.03 ab 157.53 178.60 

Hysun33 54.30 c 116.80 cd 159.53 181.03 

40cm×45cm 

 

BARI Sunflower2 78.40 ab 144.27 ab 160.27 183.43 

Hysun33 55.25 c 120.20 cd 164.67 186.53 

50 cm × 25 cm 

 

BARI Sunflower2 71.89 b 137.67 ab 155.37 176.57 

Hysun33 52.57 c 113.47 cd 157.67 178.13 

50 cm × 35 cm 

 

BARI Sunflower2 76.27 ab 143.37 ab 159.00 181.87 

Hysun33 54.56 c 119.83 cd 162.33 184.27 

50 cm × 45 cm 

 

BARI Sunflower2 81.27 a 146.23 a 164.13 187.43 

Hysun33 56.83 c 122.10 c 168.53 189.50 

Level of significance * * NS NS 

CV (%) 6.33 4.09 4.46 4.35 
 

Figures in a column followed by different letters differ significantly, but with a common letter (s) do not differ significantly at a 5% level of 

probability by DMRT. * = Significant at 5% level. NS= Not significant. 
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Interaction effect of density and variety on the number of leaves, leaf area, head diameter, head weight, and 

number of seeds per head    

The interaction effect of density and variety on the number of leaves, leaf area, head diameter, head weight, and 

number of seeds per head of sunflower showed significant variation (Table 2). The highest number of leaves (21.89) was 

recorded from the Hysun33 variety at 50 cm × 45 cm (4.44 plants m
-2

) spacing and the lowest number of leaves (15.04) 

was recorded from BARI Sunflower2 at 40 cm × 25 cm (10 plants m
-2

) spacing. The highest leaf area (3342.90 cm
2)

 was 

recorded from the BARI Sunflower2 variety at 50 cm × 45 cm (4.44 plants m
-2

) spacing and the lowest number of leaves 

(2019.91 cm
2 

)  was recorded from the Hysun33 variety at 40 cm × 25 cm  (10  plants m
-2

)  spacing.  

 
Table 2. Interaction effect of planting density   and variety on the number of leaves, leaf area, head diameter, head weight 

and number of seed head
-1 

of sunflower 
 

Spacing Varieties 
Number of 

leaves 

Leaf area 

(cm2) 

Head 

diameter (cm) 

Head weight 

(g) 

Number of 

seed head-1 

40 cm × 25 cm  

 

BARI Sunflower2 15.04 f 2133.33 cd 13.90 e 274.60 d 590.00 g 

Hysun33 16.44 def 2019.91 c 14.67 de 319.47 cd 535.40 h 

40 cm ×35cm 

 

BARI Sunflower2 16.66 def 2806.57 abc 15.47 cde 327.47 cd 762.37 de 

Hysun33 18. 55 bcd 2577.27 bc 16.73 bcd 365.40 bcd 726.67 ef 

40cm×45cm 

 

BARI Sunflower2 17.44 cde 3083.40 ab 17.27 abc 371.80 bc 797.61 cd 

Hysun33 19.88 ab 2768.33 abc  17.83 ab 392.60 bc 866.67 b 

50 cm × 25 cm 
BARI Sunflower2 15.33 ef 2321.05 bcd 14.87 de 337.27 cd 690.00 f 

Hysun33 17.11 c-f 2115.83 cd 15.27 cde 365.80 bcd 593.33 g 

50 cm × 35 cm 

 

BARI Sunflower2 17.00 c-f 2926.88 abc 16.73 bcd 366.67 bcd 794.97 cd 

Hysun33 19.11 bc 2842.38 abc 17.17 abc 389.93 bc 846.67 bc 

50 cm × 45 cm 

 

BARI Sunflower2 18.44 bcd 3342.90 a 18.73 ab 457.80 ab 832.17 bc 

Hysun33 21.89 a 3214.22 a 19.27 a 539.07 a 973.33 a 

Level of significance * * * * ** 

CV (%) 6.84 13.31 6.99 13.96 4.05 

 

Figures in a column followed by different letters differ significantly, but a common letter (s) does not differ significantly at a 5% level of 

probability by DMRT. * and ** = Significant at 5 and 1% level, respectively. NS= Not significant 

 

The highest head diameter (19.27 cm) was recorded from the Hysun33 variety at 50 cm × 45 cm (4.44 plants m
-2

) 

spacing and the lowest head diameter (13.90 cm) was recorded from BARI Sunflower2 at 40 cm × 25 cm (10 plants m
-2

) 

spacing. The highest head weight (539.07 gm ) was recorded from the Hysun33 variety at 50 cm × 45 cm (4.4 plants m
-2

) 

spacing and the lowest head weight (274.60 gm )  was recorded from  BARI Sunflower2  at 40 cm × 25 cm  (10 plants m
-2 

)  spacing. The highest number of seeds per head (973.33) was recorded from the Hysun33 variety at 50 cm × 45 cm 

(4.44 plants m
-2

) spacing and the lowest number of seeds per head (535.40) was recorded from the Hysun33 variety at 40 

cm × 25 cm (10 plants m
-2

) spacing. 

 
Interaction effect of density and variety on thousand seed weight, total seed yield, stover yield, biological yield, 

harvest index 

The interaction effect of density and variety on thousand seed weight, total seed yield, stover yield, biological yield, 

and harvest index of sunflowers showed significant variation (Table 3).  
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Table 3. Interaction effects of density and variety on the weight of seed head
-1

, 1000 seed weight, yield stover yield, 

biological yield and harvest index of sunflower 

 

Spacing   Variety 

Weight of 

seed 

head-1 (g) 

1000 seed 

weight (g) 

Seed yield     

(t ha-1) 

Stover 

yield  

(t ha-1) 

Biological 

yield  

(t ha-1) 

Harvest 

index (%) 

40 cm × 25 cm  
BARI Sunflower2 29.64 f 50.33 e 2.70 cde 8.04 ab 10.73 ab 25.14 cd 

Hysun33 28.00 f 52.27 de 2.55 e 8.61 a 11.16 a 22.80 d 

40 cm ×35cm  
BARI Sunflower2 43.73 d 57.23 b-e 2.75 b-e 7.03 cde 9.78 d 28.12 bc 

Hysun33 43.08 d 59.13 bcd 2.76 b-e 7.27 cd 10.03 cd 27.68 bc 

40cm×45cm  
BARI Sunflower2 47.49 cd 59.50 bcd 2.59 e 6.52 efg 9.11 ef 28.47 bc 

Hysun33 54.55 b 62.97 abc 3.07 ab 6.80 def 9.87 d 31.13 ab 

50 cm × 25 cm 

 

BARI Sunflower2 36.80 e 53.33 e 2.94 a-d 7.53 bc 10.48 bc 28.16 bc 

Hysun33 32.94 ef 55.67 cde 2.63 de 8.03 ab 10.66  ab 24.82 cd 

50 cm × 35 cm  
BARI Sunflower2 46.93 cd 59.07 bcd 2.54 e 6.59 efg 9.13 ef 27.82 bc 

Hysun33 52.53 bc 62.03 abc 3.01 abc 6.87 ef 9.88 d 30.52 b 

50 cm × 45 cm  
BARI Sunflower2 53.39 bc 64.07 ab 2.56 e 6.14 g 8.70 f 29.42 b 

Hysun33 65.89 a 67.73 a 3.27 a 6.27 fg 9.54 de 34.30 a 

Level of significance * * * * * * 

CV (%) 7.57 7.12 6.48 4.74 3.16 6.85 
 

Figures in a column followed by different letters differ significantly, but with a common letter (s) do not differ significantly at a 5% level of 

probability by DMRT. *, ** and *** = Significant at 5, 1 and 0.1%, respectively. NS= Not significant 

 

The highest thousand seed weight (67.73 gm) was recorded from the Hysun33 variety at 50 cm × 45 cm (4.44 plants 

m
-2

) spacing and the lowest thousand seed weight (50.33 gm) was recorded from BARI Sunflower2 at 40 cm × 25 cm (10 

plants m
-2

) spacing. The highest total seed yield (3.27 t ha
-1

) was noted from the variety of Hysun33 at 50 cm ×45 cm 

(4.44 plants m
-2

) spacing and the lowest total seed yield (2.54 t ha
-1

) was recorded from BARI Sunflower2 at 50 cm × 35 

cm (5.71 plants m
-2

) spacing. Hysun33 variety produced the highest (3.27 t ha
-1

)  total seed yield at 50 cm × 45 cm (4.44 

plants m
-2

) spacing on the other hand  BARI Sunflower2  produced the highest (2.94 t ha
-1

)  total seed yield at  50 cm × 25 

cm (8 plants m
-2

) spacing. The highest stover yield (8.61t ha
-1

) was recorded from the Hysun33 variety at 40 cm × 25 cm 

(10 plants m
-2

) spacing and the lowest stover yield (6.14 t ha
-1

) was recorded from BARI Sunflower2 at 50 cm × 45 cm 

(4.44 plants m
-2

) spacing. The highest biological yield (11.16t ha
-1

) was noted from the variety of Hysun33 at 40 cm × 25 

cm (10 plants m
-2

) spacing and the lowest biological yield (8.70t ha
-1

) was recorded from BARI Sunflower2 at 50 cm × 45 

cm (4.44 plants m
-2

) spacing. The highest harvest index (34.30 %) was recorded from the Hysun33 variety at 50 cm × 45 

cm (4.44 plants m
-2

) spacing and the lowest harvest index (22.80 %) was also recorded from the Hysun33 variety at 40 cm 

× 25 cm (10 plants m
-2

) spacing. As low-density plants produced low biological yield, here Hysun33 variety showed the 

highest harvest index percent and the high-density Hysun33 variety showed a low harvest index percent. 

 

DISCUSSION  

 

The differences between the tested sunflower genotypes may be due to the differences in their genetic constituents. 

Similar results were reported by Ali et al., (2014), Nasim et al., (2017), and Ibrahim (2012). Variations in varietal 

performance were reported by several researchers (Abou-kresha et al., 1996, Ibrahim and El-Genbehy, 2009). However, 

the yield and yield component might be influenced by different environmental and other factors like sowing time (Lipi and 

Maniruzzaman, 2023). The wider spacing between rows of sunflowers was shown to produce higher values in 1000-seed 

weight and seed yield as compared with narrow ones. This may be due to better environmental conditions in wide spacing 

and less competition between plants as well as increased light penetration within plant canopy which increased 

assimilation rate and oil formation. These results are in agreement with the findings of some researchers (Beg et al., 2007; 

Tenebe et al., 2008). The increase in seed yield with increasing plant spacing might be attributed to an increase in head 

diameter and 1000 seed weight (Al-Thabet, 2006; Kazemeini et al., 2009). These results are in parallel with those 

obtained by Ali et al., 2014; Al-Thabet, 2006; Awais et al., 2013; Basha, 2000; Ibrahim, 2012; Killi, 2004; Mojiri and  

Arzani, 2003;  Zheljazkov et al., 2009)  who found that plant spacing has a positive effect on yield and its components. 
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The head diameter, number of seeds per head, and 100–seed weight decreased with the increase in spacing while 

the yield increased (Narwal and Malik, 1985). The increased plant density resulted in a significant increase in seed yield 

(Sterjo, 1989; Kene et al., 1992; Killi and Özdemir, 2001). Less plant competition for water, nutrients, and light in low plant 

population plots increased vegetative growth (Iqbal et al., 2007). There is more competition for water, nutrients, light, and 

other environmental factors between plants at high plant populations (Ali et al., 2011), resulting in reduced seed 

production (Beg et al., 2007) and less head diameter (Tenebe et al., 2008). The head diameter, thousand seed weight, 

and number of seeds per head were increased with increasing spacing (Al-thabet, 2006). 

 

CONCLUSION 

 

Planting density had a significant influence on all the characteristics of morphological growth, yield, and yield 

contributing characters except plant height at 75 DAS and 90 DAS. In case of  Hysun33 variety,  the highest number of 

leaves (21.89), leaf area (3214.22 cm
2
), head diameter (19.27 cm), head weight (539.07 gm), number of seed head

-1 

(973.33), seed weight head
-1 

(65.89 gm), thousand seed weight (67.73 gm), total seed yield (3.27 tha
-1

) and harvest index 

(34.30 %) was obtained from 50 cm × 45 cm planting density. On the other hand, in case of  BARI Sunflower2 variety the 

highest number of leaves (18.44), leaf area (3342.90 cm
2
), head diameter (18.73 cm), head weight (457.80 gm), number 

of seed head
-1 

(832.17), seed weight head
-1 

(53.39 gm), thousand seed weight (64.07 gm) was obtained from 50 cm × 45 

cm planting density and the highest stover yield (8.04 tha
-1

) and biological yield (10.73 tha
-1

)  were obtained from 40 cm × 

25 cm planting density.  The highest total seed yield (2.94 tha
-1

) was obtained from 50 cm × 25 cm (8 plants m
-2

) planting 

density. 

 

CONFLICT OF INTEREST  
 

There is no conflict of research interest 

 

ACKNOWLEDGMENTS 
 

The authors are grateful to Patuakhali Science and Technology University for the successful completion of this 

experiment through funding.  

 

REFERENCES  

 

1. Abou-Kresha MA, MA Haikel, BS Farghaly, 1996.  Performance of some short and long-statured sorghum and 

sunflower varieties under sole and intercropping planting.  Mansoura Journal of Agricultural Sciences, 21: 129-

1228. 

2. Ali A, A Ahmad, T Khaliq, M Afzal and Z Iqbal, 2011. Achene yield and quality response of sunflower hybrids to 

nitrogen at varying planting densities. International Conference on Agriculture, Chemical and Environmental 

Sciences (ICACES'2012) Oct. 6-7, 2012 Dubai (UAE). 

3. Ali A, A Ahmed, T Khaliq, MAfzal, Z Iqbal, and R Qamar, 2014. Plant population and nitrogen effects on achene 

yield and quality of sunflower (Helianthus annuus L.) hybrids.  Environmental and Biological Sciences, 24-25: 1-4. 

4. Al-Thabet SS, 2006.Effect of Plant Spacing and Nitrogen Levels on Growth and Yield of Sunflower (Helianthus 

annuus L.). Journal of King Saud University of Agricultural Science, 19: 1-11. 

5. Awais M, W Wajid, A Ahmed, and A Bakhsh, 2013. Narrow plant spacing and nitrogen application enhances 

sunflower (Helianthus annuus L.) productivity. Pakistan Journal of Agricultural Science, 50 (4): 689-697. 

6. Azad AK, M Miaruddin, MA Wahab, MHR Shekh, BL Nag and MHH Rahman, 2020. KRISHI PROJUKTI HATBOI 

(Handbook on Agro-Technology), 9th edition Bangladesh Agricultural Research Institute, Gazipur-1701, 

Bangladesh, pp: 115-119. 

 

 

 



Nowrose and Maniruzzaman                                                                        Planting density of sunflower varieties on yield  

 

  
 

Res. Agric. Livest. Fish.    Vol. 10, No. 3, December 2023: 229-235. 
 

235 

 

 

7. Basha HA, 2000. Response of two sunflower cultivars to hill spacing and nitrogen fertilizer levels under sandy soil 

conditions. Zagazig Journal of Agricultural Research, 27 (3): 617-633. 

8. Beg A, S S Pourdad, and S Alipour, 2007. Row and plant spacing effects on agronomic performance of sunflower 

in warm and semi-cold areas of Iran. Hella, 30(47): 99-104. 

9. Diepenbrock W, M Long, and B Feil, 2001. Yield and quality of sunflower as affected by row orientation, row 

spacing and plant density. Die Bodenkultur, 52(1): 29-36. 

10. Emam SEM, 1999. Effect of plant distribution and nitrogen levels on growth, yield and yield attributes and some 

quality traits of sunflower in Fayoum province. M. Sc. Thesis (unpublished), Fac. of Agric. Fayoum Cairo Univ. 

11. Gomez KA and AA Gomez, 1984. Statistical procedure for Agricultural Research. Res. 2
nd

 Edi.,John Willey & 

sons, New York. 97-411. 

12. Ibrahim HM, MM El-Genbehy, 2009. Response of some sunflower hybrids to different hill spacings and N-

fertilization levels. Minufiya Journal of Agricultural Research, 34: 641-659. 

13. Ibrahim HM, 2012. Response of some sunflower hybrids to different levels of plant density. Apcbee Procedia, 

4:175-182. 

14. Iqbal J, MA Malik, B Hussain and MA Munir, 2007. Performance of autumn planted sunflower (Hlianthus annuus 

L.) hybrids under different planting patterns. Pakistan Journal of Agricultural Science, 44: 587-591. 

15. Kazemeini AS, M Edalat, and A Shekoofa, 2009. Interaction effects of deficit irrigation and row spacing on 

sunflower growth, seed yield and oil yield. African Journal of Agricultural Research, 4: 1165-1170. 

16. Kene HK, VR Thosar and RB Ulemale, 1992. Optimum sowing time of sunflower varieties in summer season. 

Journal of Maharashtra Agricultural University, 17: 411–2. 

17. Killi F and G Özdemir, 2001. Response of hybrid oilseed sunflower cultivars to plant density. In: Proc. Third Field 

Crops Congress, Vol. II (Industrial Crops), pp: 29–32. 

18. Killi F, 2004.Influence of different nitrogen levels on productivity of oil seed and confection sunflower (Helianthus 

annuus L.) under varying plant populations. International Journal of Agriculture and Biology, 6(4): 594-598. 

19. Lipi NJ and M Maniruzzaman, 2023. Effect of sowing date and spacing on yield and yield attributing characters of 

sunflower in nonsaline area of Patuakhali. Journal of Bangladesh Agricultural University, 21(3): 260-266. 

https://doi.org/10.5455/JBAU.157531 

20. Mojiri A and AArzani, 2003.Effects of nitrogen rate and plant density on yield and yield components of sunflower.  

Isfahan University of Technology-Journal of Crop Production and Processing, 7(2): 115-125. 

21. Narwal SS and DS Malik, 1985. Response of sunflower cultivars to plant density and nitrogen. Journal of 

Agricultural Science, 104: 95–7  

22. Nasim W, A Ashfaq, S Ahmad, M Nadeem, N Masood, and   M Shahid, 2017. Response of sunflower hybrids to 

nitrogen application grown under different agro-environments. Journal of Plant Nutrients, 40 (1): 82-92. 

23. Sterjo S, 1989. Data on the sowing time and density of plants of sunflower hybrid. Buletini Shkencave Bujqesore, 

28: 37–46  

24. Tenebe VA, UR Pal, CAOkonkwo, and BM Auwalu, 2008. Response of rainfed sunflower (Helianthus annuus L.) 

to nitrogen rates and plant population in the semi-arid savanna region of Nigeria. Journal of Agronomy and Crop 

Science, 177(3): 207-215.  

25. Zheljazkov VD, BA Vick, BSBaldwin, N Astatike and   B Johnson, 2009.Oil content and saturated fatty acids in 

sunflower as a function of planting date, nitrogen rate and hybrid. Journal of Agronomy, 101 (4): 1003-1011. 

 


