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Abstract 

The influence of planting distances (PD) on growth of sunflower (Helianthus annuus L) yield, for two cultivars of Euroflor 
(EU) and Peredovick (PE), were tested at three PD of 20, 25 and 30 cm. The experiments were conducted in a factorial 
experiment under complete randomized design with three replications. The results showed that the EU cultivar was 
significantly better than the PE in all studied conditions. The RL, RDFW, PDFW, SD,LA,Sl and BY , 22.524 cm , 149.635g, 
182,091g 36.70 mm, 7776 cm2, 19.91mm and 7.215 t.ha-1, the treatment of PD of 30 cm was significantly superior to 
the levels of 20 and 25 cm in all studied conditions. 
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1. Introduction

Sunflower crop has become one of the most important oil crops, after the development and genetic improvement that 
took place in its productivity and the oil content of its seeds (raising the oil percentage) and its adaptation and suitability 
[1],[2] Before 2003, there was great interest from the Agriculture Ministry in planting strategic crops such as wheat, 
rice, corn and sunflower, at that time, the Iraqi farmer was receiving support from the Ministry in all growth stages for 
the crop, but nowadays, the productivity of these crops has decreased, as researchers we seek to use the modern 
scientific method to raise the production level, and encourage farmers to exploit their lands with the least capabilities 
with highest profit[3], [4]. The seeds contain 39-49% good edible oil of light-yellow color, and the oil percentage in some 
improved varieties may reach more than 50%, sunflower oil contains essential fatty acids necessary for the growth and 
functions of the body, most of which are unsaturated fats that lower cholesterol in the blood [5], [6]. In addition, 
sunflower seeds contain about 30% digestible protein by more than 90%, and when peeled, the protein content is about 
40%, and its nutritional value depends on the efficiency of removing the shell and extracting the oil, as increasing the 
percentage of the shell reduces the value of the gain as animal feed, the dry heads can be ground (after separating the 
seeds) and used in animal feed [7], [8]. Preparing the soil to make it a suitable environment for germination and this is 
done by preparing a good cradle suitable for germination and spreading roots ease, this means that the soil surface is 
loose and fragile free of lumps, weeds and remnants of the previous crop, this is done by deep good plowing of the soil 
with a depth of at least 20-25 cm, the ground crawls and is well leveled, and then split the field with distances according 
to the work method [9], [10], [11]. The study of [12], [13], [14], showed that increasing the cultivation distances has a 
moral effect, during increasing all growth characteristics of the crop, and this is reflected in increasing its productivity 
and improving its quality. Increasing planting distances and cultivar choose was cause increases the seed output [15], 
[16]. [17] Plant spacing significantly affected most estimated characters with the highest yield [18], [19]. Showed in a 
study carried out on sunflower plants that there was a significant swell in plant height, stem diameter, leaf area and leaf 
area index, when good growth characteristics are available, it includes fertile soil with good drainage, chemical and 
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organic fertilizers according to the need for plant, and control materials throughout the growing season for sunflower 
plants [20], [21]. The purpose of the study was to evaluate the plant sunflower productivity for Euroflor (EU) and 
Peredovick (PE) cultivars at different planting distances. 

2. Material and methods 

The experiments were done at three levels of planting distances at levels of 20* 75, 25* 75 and 30* 75 cm (Fig.1). The 
Euroflor (EU) and Peredovick (PE) cultivars was selected for the experiments. This study was designed in the 
Alhashemia area, of the Directorate of Babylon Agriculture, In this study the four cylinders a New Holland 66s -80tractor 
with a horsepower of 80 hp was use with mold board plow on depth of 22- 25 cm to soil stir and provide smooth soil 
for growth seed, chemical fertilizers were added ( DAB type ), at a rate of 400 kg.ha-1, then the field was divided 
according to the planting distances planned in the experiment, after which the seeds were planted using the planting 
machine (Blanter type) [22]. drip irrigation system was used in this experiment, according to the method used by [23]. 
The planting operations during growing season are hoeing operations, after a month from the germination stage, adding 
fertilizers in two batches during the germination stage, while the second batch is in the flowering stage. Irrigation 
interval, was 8 irrigations during growing season ,weed control, by in flames on two batches during the germination 
and flowering stage . The root length (RL) , root dry and fresh weight (RDFW), plant dry and fresh weight (PDFW), stem 
diameter (SD), Leaf area (LA), seed length (SL) and biological yield (BY), were calculated for each running test  

 

Figure 1 Planting distances 

2.1. Soil texture 

All soil properties (soil density and porosity) were calculated, during the plant growing season, as random samples were 
taken for several locations in the experimental field after a month of germination, two months of germination , the end 
of the season ,according to the methods used by [14], [22], the equations below were used to calculate it. [24] [25].  

𝑊
=

𝑊𝑤
𝑊𝑠

×100 
………….. (1) 

Where: 𝑊 is soil humidity ratio (%), 𝑊𝑤  is mass wet soil(kg), 𝑊𝑠 is mass dry soil.(kg) 

𝑃𝑏=
𝑀𝑆
𝑉𝑇

 
……………. (2) 

Where: 𝑃𝑏: (mg. m-3), 𝑀𝑆: (mg), 𝑉𝑇: total volume (m3 ). 

𝑇𝑆𝑃=( 1− 
𝑃𝑏
𝑃𝑆 

 )×100
 ……………… (3) 
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Where: 𝑇𝑆𝑃: (%), 𝑃𝑏: (mg.m-3), 𝑃𝑆 : partial density (2.65 mg.m-3 ). [26]  

Table 1 Chemical and physical analysis of soil particles 

Depth Texture %  

 

 

 

0-25 ( cm) 

Clay Silt Sand  

43 27 30 Silt Clay loam  

Soil physical properties   

Pb (Mg m-3) TSP (%) SPR (Kpa )  

1.32 50.18 1672.13  

1.33 49.81 1645.08  

136 48.67 1701.45  

VA 1.34 49.55 1756.32  

 

 

0-25 

Soil chemical properties  

E.C (ds\ cm3) HP   

1.51 6.64   

Soluble cation meq\I  

Na K Ca+Mg  

 11.22 13.35 56.12  

 O.C (%) CEC Meq\100 g) CaCo3 (%) O.M (%) 

 0.55 32.81 4 0.64 

2.2. The Crop and Its Attributes 

2.2.1. Root Length  

It was calculated according to [4, 10] 

2.2.2. RDFW 

2.2.3. PDFW 

2.2.4. Stem Diameter ( cm): Calculated using the (Vernier machine  .  [6] 

2.2.5. Leaf area ( cm²): It was calculated according to the method used by [27] . 

𝐿𝐴 = ∑ 𝑆𝑊𝐹𝑅𝐿 × 0.04
 
 

Where;  

The sum of the squares of the width of the fifth roll leaf × 4.04 

2.2.6. Seed length (mm): Calculated using (Vernier machine) [16, 17] 

2.2.7. Biological Yield  

𝐵𝑌=𝑅𝑝×𝑃𝐷
 

Where: 
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𝐵𝑌; Biological yield (t.ha-1), 
𝑅𝑃; Dry plant weight (kg), 
 𝑃𝐷; Plant density.ha-1. [28].  

 

Figure 2 Field experiment  

The obtained results were analysed in the field according to the method approved by Alsahoeke, and Creama [29], 
Oehlert [30]. 

3. Results and discussion 

3.1. Plant traits and roots 

Table (2) shows PD had a more impact on plant traits and roots. As the PD of 30 cm registered the higher means 23.012 
cm, 151.524 g, and 183.069g, as compared to PD of 20 cm, that a prominent dwindling in the plant and roots properties 
during the growing season were 20.082 cm ,145.688 g and177.124 g for RL , PDFW and RDFW. When the distance 
between plants is increased, plants’ competition in obtaining the nutrients necessary for growth, decrease in the weeds 
growth and jungles harmful to the plant decreases, the ease of carrying out crop service operations, including hoeing, 
adding fertilizers, and controlling, using agricultural machinery. [4], [5]. All plant traits and roots increased with EU 
cultivar and scored the higher results 22.524 cm,149.635g and 182.091 g, as compared with PE cultivar which gave the 
lower results20.317 cm, 146.590 g and 177.798g, respectively, [10], [13]. The interaction among EU cultivar and the PD 
of 30 cm was the best (24.406 cm, 154.136 g and 186.003 g). The levels of the plant traits and roots at various conditions 

are shown in Figure 3 for both Cu and PD. 

 

Figure 3 Influence of PD and Cu on plant traits and roots 
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Table 2 Influence of PD and Cu on plant traits and roots  

Cultivars PD cm RL RDFW PDFW 

 

EU  

20 21.041 146.562 179.021 

25 22.126 148.208 181.248 

30 24.406 154.136 186.003 

PE 

20 19.124 144.815 175.228 

25 20.209 146.042 178.047 

30 21.618 148.913 180.121 

Cu EU 22.524 149.635 182.091 

PE 20.317 146.590 177.798 

PD 

20 20.082 145.688 177.124 

25 21.168 147.125 179.648 

30 23.012 151.524 183.062 

LSD=0.05 

Cu 1.208 1.391 1.421 

PD 1.416 1.566 1.615 

Cu*PD 2.065 2.204 2.622 

 

3.2. Plant traits and productivity 

Table (3) shows PD had a more impact on plant traits and productivity SD,LA, SL and BY . the EU cultivar registered the 
higher means 36.70 mm, 7776 cm2, 19.91 mm and 7.215 t.ha-1, as compared to PE cultivar, that a prominent dwindling 
in the plant traits and productivity were 31.30 mm ,6259 cm2, 18.34 mm and6.181t.ha-1 for SD, LA, SL and BY. The reason 
for this is due to the nature of the variety in its suitability to climatic conditions and its tolerance of dry seasons during 
the growth stages [2], [8]. All plant traits and productivity increased with PD of 30 cm and registered the higher results 
38.28 mm, 9681 cm2, 21.23mm and 7.504 t.ha-1 respectively, as compared with PD of 20 cm and PD of 25 cm they 
registered the lowest results in this study, When the distance between plants is increased, plants’ competition in 
obtaining the nutrients necessary for growth decrease, in the weeds growth and jungles harmful to the plant decreases, 
the ease of carrying out crop service operations, including hoeing, adding fertilizers, and controlling using agricultural 
machinery. [6], [27] The interaction among EU cultivar and the PD of 30 cm was the best (41.73mm,10591 cm2, 22.56 
mm and 8.013t.ha-1). The levels of the plant traits and productivity at various conditions are shown in Figure 4 for both 
Cu and PD. 

 

Figure 4 Influence of PD and Cu on plant traits and productivity 
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Table 3 Influence of PD and Cu on plant traits and productivity  

Cultivars PD cm SD mm LA cm2 SL mm BY t.ha-1 

 

EU  

20 32.11 5922 17.33 6.429 

25 36.26 6817 19.81 7.204 

30 41.73 10591 22.56 8.013 

PE 

20 28.91 4995 16.72 5.408 

25 30.18 5012 18.43 6.141 

30 34.82 8771 19.88 6.996 

Cu EU 36.70 7776 19.91 7.215 

PE 31.30 6259 18.34 6.181 

PD 

20 30.51 5458 17.02 5.918 

25 32.22 5914 19.12 6.673 

30 38.28 9681 21.23 7.504 

LSD=0.05 

Cu 1.242 8.043 1.421 0.44 

PD 1.843 9.184 1.617 0.52 

Cu*PD 2.174 10.261 2.013 1.93 

4. Conclusion 

There were significant differences between the treatment of planting distance at a level of 30 cm it gave the best results 
compared to the two treatments 20 and 25 cm and this is good economically. EU cultivar was superior than the PE 
cultivar in most of the studied traits. 
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