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 A field study was conducted at spring 2013 in the experimental farm of the Faculty of 

Agricultural Science, University of Sulaimany at Bakrajo, to evaluate the response of 

some growth characters, yield and yield components of two varieties Flame and Sirena 

and three Nitrogen fertilization on growth and yield sunflower (Helianthus annaus L 

.).The experiment comprised of two varieties of sunflower (Flame and Sirena) and 

Nitrogen fertilization levels (0, 100 and 200) Kg (urea) ha-1. Arranged as Split-Plot in 

Randomized Completely Block Design with three replications. performances in term 

of plant height, leaves number and stem diameter were evaluated. The important 

character of yield, yield components and growth were also evaluated. The Nitrogen 

fertilizer levels were implemented in the main plots and varieties implemented in the 

sub-plots. The results showed no significant differences between varieties in growth 

characters with exception of stem diameter, while it was found to be significant on all 

yield characters with exception of disk diameter, there were no significant differences 

of nitrogen levels on growth characters with exception of number of leaves plant -1, 

while it was found to be highly significant on all yield characters. The effect of 

interaction between varieties and Nitrogen levels were no significant for all growth 

characters, yield and yield components continue. 

The highest percentage of oil represented in the variety (Flame) under the treatment of 

control. 
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Introduction 
       Sunflower (Helianthus annuus L.)  is an important crops among oil seeds and as a source of the 

oil production in the world, following soy, cotton and rape seed [1]. The native of this crop is central areas of 

America continent, and seemingly it is Peruvian or Mexican in origin [2].Although Sunflower is generally 

regarded as a temperate zone crop than the tropical , because it is widely adaptable for drought tolerant than 

most other grain crops [3]. The major goal of growing sunflower is for its seed (achene) that contains (36–

52%) oil and (28–32%) protein [4].  
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Fertilizer is one of the important factors for agriculture production [5]. Nitrogen is an essential major 

mineral for growth, development and yield quality of the crop, because it enhances the metabolic processes 

that based on protein [6]. Rapid leaf area development, prolong life of leaves, improves leaf area duration 

overall crop assimilation obtained by the application of maximum level of nitrogen, thus resulting to increase 

in seed yield [7, 8, and 9]. The risk of disease and lodging also increases by using excess N application, thus 

due to reduction in oil content, and may aggravate ground- and surface-water pollution.  

There are many problems regarding to the sunflower production in Kurdistan regions, particularly 

unavailability and high prices of inputs, old traditional methods of sowing, low plant population per unit 

area, use old and less potential varieties and improper uses of fertilizers. 

The present study was to investigate the influence three nitrogen fertilizer levels on growth, yield 

and yield components of two sunflower varieties.  

 

Materials and Methods  

A field experiments was carried out at spring 2013, at Experimental Farm of the Faculty of 

Agriculture, University of Sulaimany at Bakrajo located in the southwest of Sulaimany city (Latitude: 35º 33' 

N; Longitude 45º 27' E at altitude of approximately 830 m).The experimental area plots were ploughed 

twice, harrowed and well leveled. The experiment conducted on a silty clay loam soil [10]. A brief account 

of some physical and chemical properties of the experimental soil is given in Table (1). Moreover, the 

average temperature and monthly rainfall precipitation at Bakrajo is presented in Table (2).The experiment 

was Arranged as Split-Plot in RCBD with three replicates. Three levels of nitrogen (0, 100, and 200) kg 

(Urea) ha-1 were implemented in main plots and two varieties of sunflower (Flame and Sirena) were 

implemented in subplots. Each main plot consisted of two subplots with 2 m width by 2 m length. Each 

subplot consisted of four rows of 2 m long and 0.5 m between, and 0.25 m within plants in the row thus, 

corresponding 80000 plant ha-1. Seeds cultivated on April 4, 2013. Mechanical weed control was carried out 

three times to keep the experimental plots free from weeds and plots were irrigated as required through the 

growing season. Five plants in each plot were randomly sampled and labeled for data collection. Statistical 

analyses were conducted using JMP, version 7 [11]. The LSD test was done to find the significant 

differences between treatments at 5% probability level .The mature plants were harvested on 25 of July, 

2013 for estimating seed yield and yield components. 

 

Table (1): Physical and chemical properties of the studied soil: 

 

Soil properties  
Values  

  

Soil texture (P.S.D) Silty Clay 

)1 -Sand ( g.kg 48.5 

)1 -Silt ( g.kg 449.8 
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)1 -Clay ( g.kg 501.7 

)1 -E.C. ( dS.m 0.33 

pH 7.44  

)1 -O.M. ( g.kg 21.02 

) 1-( g.kg3 CaCO 337.6 

Total N (ppm) 19.93 

)1 -( g.kg +K 2.67 

(ppm) +Na 27.66 

)1 -( Meq.l ++Ca 2.66 

) 1-( Meq.l ++Mg 1.98 

 

 

Table 2: Average air temperature and rainfall during the season of 2013 at Bakrajo location. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Month 

Bakrajo  

Average  temperature oC Rain fall     mm  

  MAX MIN 

April 31.79 7.5 14 

may 37.5 12 48.1 

June 39.5 19.5 0.00 

July 43.7 23.3 0.00 
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Results and Discussion  

  Data in Table (3) explain the effect of varieties on growth characters. It was noticed that this effect 

was no significant for all growth characters exception of stem diameter. Flame variety superior significantly 

Sirena variety in the stem diameter by 21.96%. 

 

Table 3: The effect of varieties on growth characters: 

 

 

 

 

 

 

 

 

 

 Data in Table (4) shows significant differences between nitrogen applications on all growth 

characters except No. of leaves plant-1. Regarding the plant height in cm, the highest plant height was 

(145.84 cm) shown by the treatment of 200 Kg ha-1, while the lowest plant height value was (121.76 cm) 

shown by the control treatment.  

Our research data concur with the literature reporting that increasing N rates increased plant height 

[12, 13, 14 and 15].     

Nitrogen via improving vegetative growth led to increase of plant height [16, 17].  

Data recorded on stem diameter illustrates significant differences between nitrogen applications 

levels in stem diameter. The treatment of 200 Kg N. ha-1 shows the maximum stem diameter (2.394 cm). 

While the smaller stem diameter observed control (1.50 cm).  

High rate of nitrogen application leads to more rapid leaf area development, increases leaf area 

duration after flowering and enhance the whole crop assimilation consequently contributing to increase in 

seed production [7, 8]. 

 

 

 

 

 

No.  

 of leaves 

plant-1 

Stem diameter 

(cm)  

Plant   height 

(cm) 
Varieties 

35.16  2.11 140.91  Flame 

32.15 1.73 128.85 Sirena 

N.S 0.299 N.S LSD (0.05) 
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Table 4:  The effect of nitrogen applications on growth characters:  

 

 

 

 

 

 

 

 

Table (5) confirms that there were no significant interaction between varieties and nitrogen 

applications levels on all growth characters. 

 

Table 5: The effect of interaction of varieties and nitrogen applications on growth characters                                      

No. of leaves 

1-plant 

Stem diameter 

(cm) 

Plant height 

(cm) 

Nitrogen levels 

1-Kg ha 
variety 

31.20 1.67 129.36 0  

Flame 

 
35.73 2.11 140.60 100   

38.56 2.55 152.78 200  

29.03 1.34 114.16 0  

Sirena 33.33 1.70 133.30 100   

34.100 2.14 138.90 200   

N.S N.S N.S LSD (0.05) 

 

1-No. of leaves plant 
Stem diameter 

(cm)  

Plant   height 

(cm) 

Nitrogen levels 
1-Kg ha (N) 

30.11  1.50 

 

121.76 

 

0  

34.53 1.91 

 

137.05 

 

100  

36.33 2.34 

 

145.84 

 

200  

N.S 0.04 

 

11.79 

 

   

LSD (0.05)  
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As shown in Table (6) there were significant differences between varieties in yield and yield 

components in all traits except disk diameter. These varieties had the same response to nitrogen fertilizer 

levels. The results indicated that the disk dry weight, seed weight and weight of 1000 seed of Flam variety 

superiority Sirena by 41.16%, 47.05% and 3.41 %, respectively. 

 

 

 

Table 6: The effect of varieties on yield and yield component: 

 

Data in Table (7) shows highly significant differences between nitrogen applications in all yield and 

yield components. 

Data recorded on disk diameter illustrates significant differences between nitrogen applications 

levels. The treatment of 200 Kg N. ha-1 shows the maximum disk diameter of 21.75 cm. While the smaller 

disk diameter observed by control treatment 12.70 cm.  

These results validate the findings [18] that have also the evidence regarding to positive effects of 

nitrogen on head diameter. 

Some researches [12, 19] have also shown that nitrogen fertilizer increased head diameter of the 

sunflower. 

1000 - seeds 

Weight 

(g) 

seed weight 

1-Kg ha 

Disk dry 
1-weight Kg ha 

Disk diameter 

 (cm) 

variety 

 

55.78 

 
6305.16 11846.2 19.42 

 

Flame 

 

53.94 

 
4287.82 8392.3 14.93 

 

Sirena 

 

0.67 1206.62 2218.8   N.S 

 

LSD (0.05) 
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 Regarding the disk dry weight, the maximum value was 11597.3 Kg ha-1 shown at 200 Kg ha-1, 

while the minimum disk dry weight value was 8281.7 Kg ha-1 shown by the control treatment. 

Data recorded on seed weight illustrates highly significant differences between nitrogen applications 

levels in seed weight Kg ha-1. The treatment 200 Kg N. ha-1 shows the maximum seed weight 6060.00 Kg ha-

1. While the minimum seed weight is observed by the Control treatment 4288.13 Kg ha-1. This result agrees 

with [20]. It has been well documented that increasing N rates produced sunflower plants with higher seed 

weight [13, 21]. 

These findings are supported by [22] who reported increase in achene’s weight with increasing 

fertilizer dose. 

Regarding the 1000-seed weight, the maximum weight was 55.61g shown by the treatment of 100 

Kg N. ha-1, while the minimum value of 1000-seed weight was 53.90 g shown by control treatment. 

Application of  N lead to increase head diameter, 1000-seed weight, biological yield, seed yield per 

head and seed yield per plant, but Application of  N contributed to  decreased harvest index and seed oil 

concentration [23].These results are in confirmatory with those of[ 15,22 and 24]. 

 

Table 7: The effect of nitrogen application on yield and yield components:  

1000- seed 

Weight  

(g) 

 

Seed weight

 Kg ha-1 

 

Disk dry 

weight 

1-Kg ha  

 

Disk diameter 

 (cm) 

 

Nitrogen Levels 
1-(N) Kg ha 

53.90 4288.13 8281.7 12.70 0  

55.61 5541.33 10478.7 17.08 100  

55.05 6060.00 11597.3 21.75 200  

0.75 578.06 1199.25 5.10 LSD (P≤ 

0.05)    

  

 

Table( 8) confirms that there were no significant interaction between varieties and nitrogen 

applications levels on all yields and yield components characters in the experiment. 
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Table 8: The effect of interaction between varieties and nitrogen applications on yield and yield components :

   

 

Table (9) shows that seed oil percentage significantly affected by both nitrogen applications and 

varieties. 

 Data in Table (9) shows highly significant differences between nitrogen applications on seed oil 

percentage; the maximum seed oil percentage value recorded by the control treatment 39.05% while the 

minimum seed oil percentage were 30.20% which produced by the 200kg N h-1.  

Increased N rates led to declines in oil concentrations of the sunflower plants. Similar responses 

have been reported in other studies [25, 26, and 27]. 

There were significant differences between varieties in seed oil percentage. Flame variety 

significantly superior Sirena variety by19.28 %. 

Nitrogen application enhanced the seed yield, however, reduction of seed oil content percentage was 

relatively small (2-5%) and was overcompensated by the seed yield increase at the approachable site [28]. 

 

 

 

 

 

Variety 

Nitrogen levels 

(N) 

1-Kg ha 

Disk diameter 

(cm)  

Disk dry 
1-weight Kg ha  

 

Seed weight 

1-Kg ha  

 

1000 - seed 

weight 

(g) 

 

Flame 

 

0 14.03 10181.33 5406.13 55.18 

100 19.90 12413.33 6654.93 56.23 

200 24.33 12944.00 6854.40 55.92 

 

Sirena  

 

0 11.36 6382.13 3170.13 52.62 

100 14.26 8544.00 4427.73 55.00 

200 19.166 10250.66 5265.60 54.19 

LSD (0.05) N.S N.S N.S N.S 
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Table (9): Seed oil percentage (%) at maturity as influenced by nitrogen applications and varieties: 

 

Nitrogen Levels (N) 

kg ha-1 

 

varieties 

(V )  

 

Avg.of 

Seed oil 

% 

LSD (0.05) for 

(V ) 

Flame  Sirena  

 

0 

 

43.06 

 

 

35.03 

 

 

39.05 

 

 

 

 

 

 

1.85 

100  

37.10 

 

 

31.76 

 

 

34.43 

 

200 

 

 

32.63 

     

27.76 

 

30.20 

 

Avg.of Seed oil % 

37.60 31.52 

LSD (0.05) 

for (N) 

3.01 

LSD (0.05) for (V *N) N.S 
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