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ABSTRACT 

Appropriate soil fertility is necessary to obtain higher seed yield and quality of the crop. 
Application of chemical fertilizers as N, P and K in Iran is very high and often more than crop 
needs. One of the most important issues about increase of crop yield and improving the 
quality of agricultural products is balanced plant nutrition. Many researches indicated a 
positive influence of micronutrient application in increase of yield and quantitative parameters 
of crops. As well as, identification and accessing to cultivars which have high yield should be 
implemented. The aim of the study was to determine the effect of micronutrients on yield and 
yield components of two sunflower cultivars in Urmia condition. The trial was carried out at
Nakhjavani Agricultural Research Center in Urmia, West Azerbaijan Province, Iran, using a 
randomized complete block design with split-plot arrangement in four replications, with 
cultivars in two levels (Golshid and Record) as main plot and application of fertilizer 
treatments in five levels (T1: N+P+K+Mg; T2: N+P+K+Mg+Fe; T3: N+P+K+Mg+Fe+B; T4: 
N+P+K+Mg+Fe+B+Mn; T5: N+P+K+Mg+Fe+B+Mn+Zn) as subplot. The results showed 
that there were significant differences between two cultivars for all traits as: head diameter, 
seed yield, biologic yield, harvest index and thousand seed weight. Seed yield, harvest index 
and thousand seed weight, were significantly affected by fertilizers application. Cultivar and 
fertilizer application interactions have significant effects on seed yield, biologic yield, head 
diameter and thousand seed weight.  
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INTRODUCTION 

Plants, like all other living things, need food for their growth and development. All green 
plants have the ability to manufacture their own food by using energy derived from the sun to 
combine chemical elements, taken up in the inorganic ion form, into a multitude of organic 
compounds. Lack of an important chemical element may slo
plant more susceptible to disease or even death. Seventeen elements are considered essential 
for plant growth. Some of these nutrients combine to form compounds which compose cells 
and enzymes. Others must be present in order for certain plant chemical processes to occur. 
Each type of plant is unique and has an optimum nutrient range as well as a minimum 
requirement level. Below this minimum level, plants start to show nutrient deficiency 
symptoms. Excessive nutrient uptake can also cause poor growth because of toxicity. 
Therefore, the proper amount of application and the placement of nutrients are important 
(Silva and Uchida, 2000; Rahimi, 2002). 

Sunflower (Helianthus annuus L.) is quite responsive to micronutrients. The significant effect 
of micronutrient application on the growth of sunflower, in terms of plant height, number of 
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leaves and dry matter production per plant can be interpreted in terms of enhanced metabolic 
function of micronutrients in the plant (Siddiqui et al., 2009). Application of high analysis 
NPK fertilizers and very limited use of farmyard manure cause micronutrient depletion in 
soils, which appears to have special role in influencing the test weight and seed filling (Tufail 
et al. 1990). The functions of B: necessary in the synthesis of one of the bases for RNA 
formation and in cellular activities, to promote root growth, essential for pollen germination 
and growth of the pollen tube, associated with lignin synthesis, activities of certain enzymes, 
seed and cell wall formation, and sugar transport. The functions of Fe: essential in the heme 
enzyme system in plant metabolism, part of protein ferredoxin and required in nitrate and 
sulfate reductions, essential in the synthesis and maintenance of chlorophyll, and strongly 
associated with protein metabolism. The functions of Mn: part of the plant enzyme system, 
activating several metabolic functions, a constituent of pyruvate carboxylase, oxidation-
reduction process in photosynthesis, necessary in Photosystem II, and activates indole acetic 
acid oxidase. The functions of Zn: required in the synthesis of tryptophan, an essential 
component of several metallo-enzymes in plants, the enzyme carbonic anhydrase is 
specifically activated by Zn, and a role in RNA and protein synthesis. 

(Silva and Uchida, 2000). 

Positive effects of micronutrients on sunflower were reported in several studies by 
Rahimizadeh et al. (2010), El-Fouly et al., (2001), El-Fouly et al. (1990) and Abdalla and 
Mobarak (1992). Sunflower is also one of the most sensitive crops to low boron supply and 
deficiency and first symptoms appear on the younger leaves, which develop a bronze color 
and become hardened, malformed and necrotic, the stem becomes corky, the capitulum 
deformed, and poor seed set results (Blamey et al., 1987). Application of adequate fertilizers 
led to increase the crop yields, improved the nutrient element concentrations in plant tissue 
and soil macro and micronutrient status (Adediran et al., 2004). Keeping in view the key role 
played by Fe, Zn, B and Mn nutrition in plant growth, this study was designed to enhance the 
productivity of sunflower, by using micronutrients like B, Zn, Mn and Fe, under soil and 
environmental conditions of West Azerbaijan Province, Iran. 

Materials and Methods 

The trial was carried out at Nakhjavani Agricultural Research Center in Urmia, West 
Azerbaijan Province, Iran, using a randomized complete block design (RCBD)  with split-
plot arrangement in four replications, with cultivars in two levels (Golshid and Record) as 
main plot and application of fertilizer treatments in five levels as subplot is an follows:  

T1: N+P+K+Mg  

T2: N+P+K+Mg+Fe  

T3: N+P+K+Mg+Fe+B  

T4: N+P+K+Mg+Fe+B+Mn  

T5: N+P+K+Mg+Fe+B+Mn+Zn 

The soil of the experimental field was loam sand in texture. It was low in organic carbon 
(0.63%), pH=7.7, the percentage of T.N.V=3.3%, Pava.=7.9 ppm, Kava.=130 ppm, 
Feava.=4.24ppm, Mnava.=3.9ppm, Znava.=1.32ppm, Bava.=1.16ppm. A uniform application 
of 350 kg ha-1 urea-N, 100 kg ha-1 P2O5 as triple super phosphate (TSP), 200 kg ha-1 K2SO4 
and 100 kg ha-1 MgSO4 was given to all the plots. Fe as Iron sulphate (200 kg ha-1), Zn as 
Zinc sulphate (40kg ha-1), Mn as Manganese sulphate (30kg ha-1) and B as Boric acid (30kg 
ha-1), were were supplied as per treatment.the seeds were cultivated on 20 May and harvested 
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on 23 September. Weather was satisfactory during the experiment for normal growth of the 
crop.  

RESULTS AND DISCUSSION 

The results showed that there were significant differences between two cultivars for all traits 
as: head diameter, seed yield, biologic yield, harvest index and thousand seed weight. In terms 
of all characteristics the Golshid (an Iranian hybrid) is better than Rcord (Table 1.). Seed 
yield, harvest index and thousand seed weight, were significantly affected by fertilizers 
application. In terms of seed yield, harvest index, and thousand seed weight, T4 (41.79 
g/plant), T4 (25), and T5 (48.64 g) are the best respectively (Table 2.). Interactions among 
cultivars and fertilizer applications have significant effects on seed yield, biologic yield, head 
diameter and thousand seed weight. In terms of seed yield, biologic yield, thousand seed 
weight, and head diameter, a1b4 (50.68 g/plant), a1b3 (188.13 g/plant), a1b3 (58.22 g/plant), and 
a1b4 (16.21 cm) are the best respectively (Table 3.). Rahimizadeh et al., (2010) showed that 
micronutrient treatments increased the head diameter, seed per head, seed yield and oil 
percentage. El-Fouly et al., (2001), showed that the number of leaves and the leaf area were 
increased by addition of Fe, Mn and Zn. Root size was increased by addition of Fe and Mn. 
Stem and root lengths were increased by Mn only. 

Table 1. Effect of cultivars on seed yield, biologic yield, HI, 1000-seed weight and head 
diameter 

Cultivars Seed Yield/PL 
(g) 

Biologic Yield/PL 
(g) 

HI 1000-Seed Weight 
(g) 

Head Diameter 
(cm) 

Golshid 42.94 a 172.55 a 24.64 a 52.28 a 15.81 a 

Record 29.74 b 150.27 b 19.96 b 38.50 b 12.27 b 

Table 2. Effect of different nutritional elements on seed yield, biologic yield, HI, 1000-seed 
weight and head      diameter 

Fertilizers Seed 
Yield/PL(g) 

Biologic Yield/PL 
(g) 

HI 1000-Seed Weight 
(g) 

Head Diameter 
(cm) 

T1 28.89 c 158.92 18.47 c 42.41 c 14.63 

T2 33.55 bc 150.82 22.07 b 43.44 c 14.49 

T3 38.56 ab 163.71 22.87 ab 48.10 ab 14.12 

T4 41.79 a 164.50 25.00 a 44.36 bc 14.68 

T5 38.90 ab 169.08 23.07 ab 48.64 a 14.77 
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Table 3. Effect of different cultivar (A) and fertilizer (B) interactions on seed yield, biologic 
yield, HI, 1000-seed weight and head      diameter 

Interactions Seed Yield/PL 
(g) 

Biological 
Yield/PL(g) 

HI 1000-Seed    
Weight (g) 

Head Diameter (cm) 

a1b1 31.61 de 148.65 ab 21.25 45.86 b 15.05 ab 

a1b2 40.58 bc 173.98 a 23.27 48.21 b 16.02 a 

a1b3 49.91 a 188.13 a 26.24 58.22 a 16.07 a 

a1b4 50.68 a 185.67 a 27.32 54.86 a 16.21 a 

a1b5 41.89 b 166.28 ab 25.10 54.36 a 15.67 a 

a2b1 26.18 e 169.19 ab 15.69 38.96 cd 14.22 bc 

a2b2 26.53 e 127.66 c 20.86 38.66 cd 12.96 de 

a2b3 27.22 e 139.29 c 19.50 37.98 cd 12.17 e 

a2b4 32.89 cde 143.33 c 22.69 33.87 d 13.14 cde 

a2b5 35.90 bcd 171.87 a 21.03 43.03 bc 13.87 cd 
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