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 Background: In order to evaluate the level application of nitrogen on agronomic traits, 
yield and yield components of soybean cultivars (Vilyams, JK, Gorgan3). Objective: 

The experiment was conducted in a level plot randomized complete block design with 

three replications, so that the varieties (Vilyams, JK, Gorgan3) as main plots and sub 
plots was  in five levels of nitrogen level application: T1 (all N fertilizer before 

planting), T2 (the first intake of 25 % and 75 % at R5), T3 (the first intake of 50 % and 

50 % at R5) T4 (the first intake of 25 % and 75 % at R2), T5 (the first intake of 50 % 
and 50 % at R2). Results: The results showed that, Weight of 100 seeds of sub shrub, 

number of seeds per plant and seed yield were significant under interaction effect of 

cultivar × nitrogen level application. 100 -grain weight of main stem, was significant on 
variety treatment and 100 -grain weight Sub shrub was significant under variety and 

interaction effect. Conclusion: The highest grain yield varieties of JK acquired (2691 

kg.ha-1). The highest grain yield in level Nitrogen of treatment obtained for T2 
treatment (2458 kg.ha-1). 
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INTRODUCTION 

 

 Vegetable oils are the most important source of fat in the human diet [3]. Derived from an array of 

vegetable sources, oils are extracted and processed for a variety of food uses [7]. In the demanding and 

competitive edible fats and oils marketplace, the product evaluation criteria are important for both customers 

and suppliers. Soybean oil is very popular with rich value of Omega 3 and Omega 6 (Redzepovic et al., 2004) 

fatty acids regulate lipid and cholesterol metabolism and prevent narrowing in artery veins. In addition its high 

content of vitamin B makes digestion easier and by this feature it prevents chronicle digestion problem and 

constipation. For those reasons, refined soybean oil is widely used all over the world [18]. Soybean (Glycine 

max (L.) Merr.) is the most important species of the genus. It is a source of edible oil, 20-25% and high protein 

contents, 42-45%. It used as a good source of unsaturated fatty acids, minerals (Ca and P) and vitamins A, B, C 

and D [15,8]. Soybean oil is a rich source of vitamin E. Vitamin E is essential to protect the body fat from 

oxidation and to scavenge the free radicals and therefore helps to prevent their potential effect upon chronic 

diseases such as coronary heart diseases and cancer [14].   

 Nitrogen nutrition in soybean, as in other legumes, is ensured both by dinitrogen fixation and mineral 

nitrogen assimilation. These two sources can be complementary or antagonistic in relation to the environmental 

factors or developmental stages [19]. In most soils where the nitrate content is moderate, the proportion of 

nitrogen which is derived from symbiotic fixation in soybean is about 50% [5]. But can reach 75% in sandy 

loamy soils [1]. The highest rate of nitrogen fixation occurs at the end of flowering and during pod fill 

(Harper,1974). The nitrogen assimilated between the start of pod development (stage R3) and the start of 

maturity (stage R7) seems to be the predominant source of nitrogen for seed development [20]. 

 Improving N2 fixation could even facilitate high productivity and high seed protein content. Indeed, rapid 

N2 fixation during pod fill (stages R5–R6) was shown to contribute to increased seed yield and seed protein 

content [11]. Dinitrogen fixation is thus a decisive physiological parameter both for enhanced productivity and 

higher seed quality, traits often reported as negatively correlated [2]. In spite of the high energy cost of N2 

fixation, some investigations [12]. Suggested that photosynthetic efficiency in soybean could be adjusted to the 

photosynthate requirements of the nodules. However, as a result of the common action of both nitrogen sources, 

NO3 assimilation remains a major pathway of N nutrition [13]. Assimilation reaches an earlier maximum than 
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fixation, usually at full bloom (stage R2), and declines thereafter. NO3 assimilation is associated with plant 

biomass gain during vegetative stages and until flowering. In spite of its lower efficiency during pod fill, NO3 

assimilation is also necessary to achieve higher seed yield and seed protein content [9]. The aims of this study 

were effect of different levels of nitrogen fertilizer on morphological traits and yield of soybean cultivar. 

 

MATERIALS AND METHODS 
 

 The study was conducted at Agricultural Research Station of Chaloos, Mazandaran  province, Iran (36.37◦E 

and 53.11◦N; 11.5 m elevation) during the crop growing seasons 2012-2013. The local climate is humid and 

semi-humid with an average rainfall of 1400 mm. The experiment was conducted in a level plot randomized 

complete block design with three replications, so that the varieties (Vilyams, JK, Gorgan3) as main plots and 

sub plots was  in five levels of nitrogen level application: T1 (all N fertilizer before planting), T2 (the first intake 

of 25 % and 75 % at R5), T3 (the first intake of 50 % and 50 % at R5) T4 (the first intake of 25 % and 75 % at 

R2), T5 (the first intake of 50 % and 50 % at R2).  Each plot had seven rows with Distance of 50 cm from each 

other and had a length of 4 m. Urea nitrogen supply, and the rate of 150 kg per hectare was considered. 

 For determination of agronomic traits of each experimental plot, 10 plants were randomly selected and their 

morphological characteristics were measured. After harvesting the following parameters were investigated: 

Number of seeds per pod on main stem and branches, 100- Weight of seeds per main stem and branches, 

Number of seeds per plant, pod length in main stem and branches and seed yield. All data collected in this study 

were subjected to analysis of variance (ANOVA) using PROC SPSS statistical program. Mean comparisons 

were conducted with Duncan (p<0.05). 

 

RESULTS AND DISCUSSION 
 

Number of Seeds in Main Stem Pod: 

 Number of seeds per pod on main stem statistically influenced by varieties and repeat the 5% level was 1% 

level. According to Table 2, the number of seeds per pod on main stem in vaudeville Williams (2.47) highest 

numbers were reported in the treatment of split nitrogen treatments  T2(1.53) maximum and minimum levels of 

treatment T1 with the numerical equivalent of 1.27 was obtained. Nitrogen consumption in steps, R3, R5 Due to 

the increase in leaf area during this time period and reproductive increased photosynthesis causing further 

transfer of assimilates to the sink (grain). That is, an increase in the average number of seeds per pod on main 

stem. Gerdner [4] a similar result was nitrogen intake on reproductive (R1-R5) will increase the number of seeds 

per pod.  In order to increase seed yield, seed N content and plant biomass, some N must be derived from the 

soil during pod fill [11]. 

 

Number of Seeds in Branches Stem Pod: 

 Number of seeds per pod branches influence any treatment was not significant statistically. So that the 

number of seeds treated in pod branches split application of nitrogen from 2.36 (T2) to 2.29 (T1) were variable 

(Table 2).  Indeed, it is frequently reported that seed yield and seed protein content are highest when N is 

obtained from both N fertilizer and N2 fixation [6]. 

 

100- Seed Weight of Main Stem: 

 The main stem, 100-seed weight significantly influenced by repetition interaction cultivar * cultivar and 

split application of nitrogen at the 5% level were (Table 1). Maximum 100-weight of seeds per main stem, for 

treating variety JK (19.98), Williams Variety is the minimum treatment (18.13) (Table 2). 

 
Table 1: Analysis of variance on some agronomic traits affected by different variety and Nitrogen levels in Soybean. 

SOV DF N. of seeds/main pod N.of seeds/ branches pod 100- Seed weight /main 
stem 

100- Seed weight / 
secondary stem 

Replication 2 0.3336** 0.055 6.55** 0.544 

Variety 2 0.148* 0.156 5.62* 17.72* 

Error (a) 4 0.019 0.272 0.819 2.46 

Nitrogen Level 4 0.093 0.027 0.642 0.558 

Variety* N. Level 8 0.057 0.048 1.151* 3.22* 

Error (b) 24 0.089 0.040 1.65 1.17 

CV % - 21.87 8.67 5.77 6.35 

ns, * and ** : Non significant at the 5 and 1% levels probability respectively. 

 

100- Seed Weight of Secondary Stem: 

 100- Seed weight of secondary stem was influenced by vaudeville and interaction variety * split application 

of nitrogen at the 5% level (Table 1). Also according to Table (2), the highest 100-seed weight branch under 

interaction effect Variety of JK, the Nitrogen (T3) is split treatment. 
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Table 2: Main Comparison of yield component in soybean, under interaction effect of variety with Nitrogen levels. 

Treatment N. of seeds/main pod 100- Seed weight /main stem 100- Seed weight / secondary 

stem 

 

 

Vilyams 

T1 1.26a 18.27ab 14.45f 

T2 1.66a 17.58b 16.33ef 

T3 1.43a 17.48b 15.53def 

T4 1.50a 18.56ab 17.71a-d 

T5 1.49a 18.76ab 15.39ef 

 

JK 

T1 1.38a 18.51ab 17.93a-d 

T2 1.25a 26.06a 18.29ab 

T3 1.23a 19.84a 18.93a 

T4 1.22a 18.15ab 17.57a-d 

T5 1.29a 17.17ab 40.18ab 

Gorgan3 T1 1.16a 18.07ab 16.24b-e 

T2 1.69a 19.43ab 18.39ab 

T3 1.35a 18.84ab 16.76a-d 

T4 1.22a 18.45ab 16.59b-e 

T5 1.24a 18.41ab 17.65a-e 

Means with similar letter were not significant at the 5% probability level. 

 

 Not: T1 (all N fertilizer before planting), T2 (the first intake of 25 % and 75 % at R5), T3 (the first intake of 

50 % and 50 % at R5) T4 (the first intake of 25 % and 75 % at R2), T5 (the first intake of 50 % and 50 % at R2). 

 

Number of Seed in Plant: 

 Total number of seeds per plant significantly affected by repeated treatments at 1% level and interaction 

effect of variety * nitrogen levels was signification (p<0.05) (Table 3). The maximum number of seeds per 

plant, the effect of split application of nitrogen, for treatment T2 (206.6) and lowest for T1 (199), were obtained 

(Table 4).  Based on the results of nitrogen fertilizer at a rate of 50 to 70 percent in the early stage of 

aggregation thereby increasing the number of seeds per pod and seed number per plant is higher performance. 
 
Table 3: Analysis of variance on number of seed in plant and seed yield affected by different variety and Nitrogen levels in Soybean 

SOV DF Number of seed in plant Seed yield 

(Kg.ha-1) 

Replication 2 1247.57** 85819.07 

Variety 2 425.57 1964054.81 

Error (a) 4 98.51 846506.17 

Nitrogen Level 4 122.62 82565.99 

Variety* N. Level 8 305.19 192546.13* 

Error (b) 24 118.06 82680.9 

CV % - 5.31 12.26 

ns, * and ** : Non significant at the 5 and 1% levels probability respectively. 

 
Table 4: Main Comparison of number of seed in plant and seed yield in soybean, under interaction effect of variety with Nitrogen levels 

Treatment 
(Variety*N. Level) 

Number of seed 
in plant 

Seed yield 
(Kg.ha-1) 

 

 

Vilyams 

T1 192.4c 1907.21d 

T2 203abc 2029.63cd 

T3 202.7abc 2014.23cd 

T4 204.9ab 2008.43cd 

T5 201.7ab 2003.21d 

 

JK 

T1 195.8c 2768.56ab 

T2 218.2a 3004.56a 

T3 214.7a 2837.20ab 

T4 209.3abc 2729.16ab 

T5 205.9abc 2729.16ab 

Gorgan3 T1 194.5c 2005.34cd 

T2 206.4abc 2693.05abc 

T3 204.4abc 2478.8 bcd 

T4 208.7ab 2370.56bcd 

T5 205.6ab 2076.98cd 

Means with similar letter were not significant at the 5% probability level. 

 

Not: T1 (all N fertilizer before planting), T2 (the first intake of 25 % and 75 % at R5), T3 (the first intake of 50 % 

and 50 % at R5) T4 (the first intake of 25 % and 75 % at R2), T5 (the first intake of 50 % and 50 % at R2). 

 

Seed Yield: 

 Interaction effect of   varieties and nitrogen levels on grain yield was significant (p<0.05) (Table 3). The 

highest grain yield varieties of JK acquired (2691 kg.ha
-1

). The highest grain yield in level Nitrogen of treatment 
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obtained for T2 treatment (2458 kg.ha
-1

) (Table 4). NO3 assimilation is associated with plant biomass gain 

during vegetative stages and until flowering. In spite of its lower efficiency during pod fill, NO3 assimilation is 

also necessary to achieve higher seed yield and seed protein content [9]. Increasing N2 fixation rates during the 

pod-fill period, especially between stages R5 and R6, leads to the possibility of improving simultaneously yield 

and protein content. Prolonging the pod-fill period is thought to increase both seed yield [17].  
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