
174 
Research Journal of Agriculture and Biological Sciences, 8(2): 174-178, 2012 
ISSN 1816-1561 
This is a refereed journal and all articles are professionally screened and reviewed 

 

ORIGINAL ARTICLES 
 

Corresponding Author: E.A.Ali Department of Agronomy, Faculty of Agriculture, Assiut University, Egypt 
 

Influence Of Nitrogen Rates And Foliar Spray By Different Concentration Of Copper 
On Sesame Seed And Oil Yields As Well As Nitrogen Use Efficiency In Sandy Soil 
 
1E.A. Ali and 2S.Y. Ahmed 
 
1Agronomy Dept. Agric. Fac. Assiut Univ., Egypt  
2Soil and water Dept. Agric. Fac. Sebha Univ., Libya  
 
ABSTRACT 
 

A field experiment by the randomized complete block design in split –plot arrangement with three 
replications was conducted in 2009 and 2010 seasons at the experimental farm, Agriculture Faculty, Sebha 
University, Libya to evaluate the effects of nitrogen and copper application on sesame seed and oil yields as 
well as nitrogen use efficiency under sandy soil conditions. The obtained results show significant effects of 
nitrogen, copper and their interaction in all studied traits in the two growing seasons. The highest values of all 
studied traits except seed oil content were obtained when sesame plants fertilized with 150 kg N ha-1. On the 
other hand, the maximum seed oil content values were registered from low nitrogen fertilization treatment (90 
kg N ha-1). Foliar spray by copper nutrients enhancement significantly sesame yield and yield attributes as well 
as nitrogen use efficiency in both seasons in favor of high copper concentration (150 ppm). The maximum seed 
and oil yields ( 1100 and 510 kg ha-1  for seed and oil yields, respectively in first season being 1080 and 515 kg 
ha-1 in second season in the same  order) were obtained when sesame plants were fertilized by150 kg N ha-1 with 
150 ppm copper as foliar spray. But, the application of 90 kg N ha-1 With 150 ppm copper nutrient as foliar 
registered the highest mean values of nitrogen use efficiency (10.1 and 9.8 in 2009 and 2010 seasons, 
respectively). 
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Introduction 
 

Sesame (Sesamum indicum L.) is an important edible oil crop. Sesame seed contains the most essential 
amino acids and fatty acids such as omeg6 (linolic acid) and omega 3 (linolinic acid). Also, it is a good source 
of vitamin E and minerals such as calcium and phosphorous (Balasubramaniyan and Palaniappan, 2001). Raise 
total production of oil crops particularly sesame for narrowing oil deficiency gap is the aim. Sandy soils are 
facing many problems such as low fertility and high loss of nutrients by leaching or fixation. 

 Nitrogen is the most essential macronutrient. Which necessary for amino acids, proteins, coenzymes, 
nucleic acids, ribosomes, chlorophyll, cytochrome and some vitamins synthesis  Noorka et al., (2009). Many 
researches emphasized the positive effects of applying nitrogen fertilization on growth, yield attributes, seed 
yield and quality of sesame. Subramanian et al., (1979) found that application of 45 kg N ha-1 increased the 
number of branches and capsules plant-1 as well as number of seeds capsule-1. Seed yield in sesame was 
increased with 120 kg N ha-1 (Parwar et al., 1993) while Sumathi and Jaganadham (1994) stated that the 
maximum sesame yield was obtained with 60 kg N ha-1. Seed oil contents were increased by N application 
except at the highest rate (90 kg N ha-1) which slightly reduced oil content compared with the control 
(Ramakrishnan et al., 1994). Also, Basha (1994) reported that number of capsules/plant, seed index, seed 
weight/plant and seed and oil yields/ha were increased by raising N from 35.70 to 178.50 kg/ha, but the oil 
content % was decreased. The tallest plants, highest number of capsules plant-1 and highest seed yield were 
obtained with an application of nitrogen at the rate of 45 kg ha-1 (Saharia & Bayan, 1996). Malik et al., 2003 
revelead that the maximum values of plant height, number of capsules plant-1, 1000-seed weight and seed oil 
content were obtained with 80 kg N ha-1 Also, Ashfaq et al., (2001) stated that plant height, number of branches 
and capsules/plant, seed index and seed yield/ha were increased by increment N up to 120 Kg/ha. Furthermore, 
Noorka et al., (2011) found that  increasing nitrogen rates from 55 to 220 kg N ha-1  increased plant height, 
number of capsules plant-1, 1000 seed weight,  seed weight plant-1, seed and oil yields plant-1, but the oil content 
% was decreased.   

Copper is an essential micronutrient for higher plants that required for the functioning of most enzymes 
such as cytochrome oxidase and nitrate reductase (Mohamed and Taha, 2003). Sandy soils are more prone to 
copper deficiency and the copper availability is reduced as pH increases to 7 and above. Surface-broadcast 
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application of granular Cu fertilizers was much less effective in preventing Cu deficiency and improving seed 
yield (Sukhdev, 2006). Foliar application by copper has great benefits to plants grown under sandy soil 
conditions. Seadh et al. (2009) indicated that spraying wheat plants with Cu or Mn or Fe or Zn or mixture (at the 
rate of 500 ppm) and adding 70 kg N fed-1, which surpassed grain yield over untreated (control) + 90 kg N fed. 

The objective of this study was to investigate the effect of nitrogen and copper application on growth, yield 
and yield components as well as seed oil contents and oil yield of sesame plants grown under sandy soil 
conditions. 
 
Materials And Methods 

 
In order to evaluate the effects of nitrogen and copper application on sesame under sandy  soil conditions, a 

field experiment by the randomized complete block design in split –plot arrangement with three replications was 
conducted in 2009 and 2010 seasons at the experimental farm, Agriculture faculty, Sebha University, Libya.  
Sebha, Libya co-ordinates are latitude: 27o 01' N, longitude: 14o 26' E and 432 m above sea level. The soil at the 
experimental site is sandy (92.5 % sand, 4.4 % silt and 3.1 % Clay). Three nitrogen rates (90, 120 and 150 kg 
ha-1) were assigned to the main plots while the copper foliar application concentrations (0, 50, 100 and 150 
ppm) were arranged in the sub plots. Each sub-plot area was 12 m2 (4 m width and 3 m length) and consisted of 
six rows. Seeds of Shandawil3 variety were hand planting in hills 20 cm apart at 15 and 17 th May in first and 
second seasons, respectively. Urea (46 % N) was used a source of nitrogen and added through three equal doses 
at 30, 45 and 60 day after planting. The 50, 100 and 150 ppm Cu solutions were prepared in pure distilled water 
by using Copper sulfate (CuSO4·5H2O). All copper treatments and control mixed with Titron B at the rate of 
0.2% before application at 45 days after planting. All other cultural practices were carried out as recommended 
for sesame production in both seasons. 

At harvest, random sample of ten guarded plants for each experimental unit were taken and plant height 
(cm), capsules per plant, weight of seed/plant (g), seed index and seed yield plant-1. Seed yield was determined 
per plot then seed yield in kg ha-1 was calculated. Seed oil content was determined using Soxhlet apparatus and 
Petroleum ether as solvent according to A.O.A.C. (1995). Oil yield in kg ha-1 was estimated by the 
multiplication of oil percentage by seed yield in kg ha-1.  

Nitrogen use efficiency (NUE) was calculated as NUE= Grain yield/ Nitrogen applied (Ali,2010) 
  

Statistical analysis: 
 
All data collected were analyzed with analysis of variance (ANOVA) Procedures using the MSTAT-C 

Statistical Software Package (Michigan State University, 1983). Differences between means were compared by 
LSD at 5% level of significant (Gomez and Gomez, 1984). 

 
Results And Discussion  
 
Yield attributes: 

 
Plant height, number of capsules plant-1, 1000 seed weight and seed weight plant-1 of sesame were 

significantly (p≤0.05) influenced by application of nitrogen fertilizer and foliar application by copper (Table 1). 
Increasing nitrogen fertilizer levels from 90 to120 or 150 kg N ha-1 increased significantly all mentioned traits 
with superiority at 120 kg N ha-1 in the two growing seasons. The increase in plant height due to application of 
nitrogen may be attributed to better vegetative growth which leading to improved fruiting and consequently 
increased the capsules number plant-1. Here too, the increasing in seed weight plant-1 by increasing nitrogen 
fertilizer rates up to 150 kg ha-1 consider a logic result for increasing in 1000 seed weight and capsules number 
plant. These results are in line with those findings by Basha (1994), Ashfaq et al. (2001), Malik et al. (2003) and 
Noorka et al. (2011). Foliar spray by copper at any concentrations enhanced all above mentioned traits as 
compared to control treatment (zero copper concentration) in both seasons. In First season the highest values of 
plant height (144.3 cm), number of capsules plant-1 (88.7), 1000 seed weight (3.5 g) and seed weight plant-1(10.5 
g) were registered from high copper concentration (150ppm) in 2009 season, while the corresponding values in 
second season were 147.8 cm, 87.0 g, 3.5 g and 10.5 g for plant height, number of capsules plant-1, 1000 seed 
weight and seed weight plant-1, respectively. The previous findings may be due to the importance role of copper 
in enzymes activities and photosynthesis process efficiency which enhancement in an increase in growth and 
yield. Similar trend was obtained by Seadh et al. (2009) on wheat. Also, the interaction between nitrogen rates 
and copper concentrations revealed that, the maximum values of mentioned traits were gained when sesame 
plants supplanted with high nitrogen rate (150 kg ha-1) and foliar sprayed by copper element by the 
concentration  of  150 ppm. 

 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=grain+yield�
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Table 1: Effect of nitrogen rates and foliar spry by different concentration of copper and their interaction on plant height, number of capsules plant-1, 1000-seed weight and seed yield 

plant-1 of sesame. 
Traits Plant height (cm) No .of capsules plant-1 1000-seed weight(g) Seed yield plant-1(g) 

Seasons Nitrogen N1 N2 N3 Mean N1 N2 N3 Mean N1 N2 N3 Mean N1 N2 N3 Mean Copper 

 
2009 

C1 99.0 110.0 122.0 110.3 70.0 75.0 81.0 75.3 2.2 2.7 3.1 2.7 7.5 8.6 9.5 8.5 
C2 112.0 123.0 135.0 123.3 73.0 80.0 85.0 79.3 2.5 3.0 3.4 3.0 8.6 9.2 9.9 9.2 
C3 120.0 130.5 140.0 130.2 75.0 86.0 91.0 84.0 2.8 3.3 3.7 3.3 9.4 9.8 10.5 9.9 
C4 135.0 142.0 156.0 144.3 80.0 90.0 96.0 88.7 3.1 3.6 3.9 3.5 9.8 10.4 10.9 10.4 
Mean 116.5 126.4 138.3 ------ 74.5 82.8 88.3 ---- 2.7 3.2 3.5 ---- 8.8 9.5 10.2 ----- 

L.S.D 0.05 for N 2.5 2.5 o.1 0.4 
L.S.D 0.05 for C 3.8 3.5 0.2 0.5 
L.S.D 0.05 for N × C 6.8 5.9 0.3 0.9 

 
2010 

C1 100.0 114.0 125.6 113.2 66.0 69.0 78.0 71.0 2.3 2.6 3.0 2.6 8.1 8.7 9.2 8.7 
C2 115.0 125.3 139.0 126.4 70.0 74.0 81.0 75.0 2.5 2.8 3.4 2.9 8.8 9.3 9.9 9.3 
C3 125.0 136.2 146.0 135.7 75.0 80.0 86.0 80.3 2.8 3.1 3.7 3.2 9.5 9.9 10.6 10.0 
C4 138.0 145.3 160.0 147.8 81.0 87.0 93.0 87.0 3.2 3.5 3.9 3.5 10.0 10.5 11.0 10.5 
Mean 119.5 130.2 142.7 ---- 73.0 77.5 84.5 ----- 2.7 3.0 3.5 ------ 9.1 9.6 10.2 ----- 

L.S.D 0.05 for N 2.3 1.1 0.2 0.4 
L.S.D 0.05 for C 3.4 2.5 0.2 0.4 
L.S.D 0.05 for N × C 5.78 4.5 0.3 0.7 

N1, N2 and N3 mean 90, 120 and 150 kg nitrogen ha-1, respectively. 
C1, c2, c3 and c4 mean 0, 50, 100 and 150 ppm of copper, respectively. 

 
Seed yield (kg ha-1): 

 
Data illustrated in table 2 show that the seed yield ha-1 reacted significantly (p≤0.05) to nitrogen rates, 

copper concentrations and their effects involved in the two growing season.  Application of 150 kg N ha-1 
produced the maximum seed yield (988 and  925 kg ha-1 in 2009 and 2010 seasons, respectively) when 
compared with the rest lower rates. This is to be logic since the same rate of nitrogen gained the maximum yield 
components traits and consequently out yielded the highest seed yield ha-1. Similar founding were obtained 
findings by Basha (1994), Ashfaq et al. (2001), Malik et al. (2003) and Noorka et al. (2011). Furthermore

 

, 
sesame plants treated with copper as foliar spray by the concentration of 150 ppm produced the highest values 
of seed yield ha-1 (993 and 983 kg ha-1 in the first and second seasons, respectively). This is to be expected since 
the same copper treatment gained the highest values with regard to number of capsules plant-1, 1000 seed weight 
and seed yield plant-1 and consequently seed yield ha-1. These finding are in harmoy with those obtained by 
Sukhev (2006) and Seadh et al.(2009). Here too, the maximum seed yield ha-1(1100 and 1080 kg ha-1 in first and 
second seasons, respectively) were obtained from sesame plants fertilized be 150 kg N ha-1and sprayed with 150 
ppm copper. 

Table 2: Effect of nitrogen rates and foliar spry by different concentration of copper and their interaction on  seed yield ha-1, seed oil content, oil yield ha-1 and  nitrogen use efficiency 
(NUE) of sesame. 

Traits Seed yield in kg ha-1 Seed oil content % Oil yield in kg ha-1 NUE 

Seasons Nitrogen N1 N2 N3 Mean N1 N2 N3 Mean N1 N2 N3 Mean N1 N2 N3 Mean Copper 

 
2009 

C1 600 700 820 707 45.6 43.2 42.8 43.9 274 302 351 310 6.7 5.8 5.5 6.0 
C2 670 800 980 817 47.0 44.6 44.0 45.2 315 357 431 369 7.4 6.7 6.5 6.9 
C3 800 880 1050 910 48.3 45.4 44.5 46.1 386 400 467 420 8.9 7.3 7.0 7.7 
C4 910 970 1100 993 48.9 47.5 46.4 47.6 445 461 510 473 10.1 8.1 7.3 8.5 
Mean 745 838 988 ------ 47.5 45.2 44.4 ---- 354 379 439 ------ 8.3 7.0 6.6 ------- 

L.S.D 0.05 for N 50 0.5 20 0.2 
L.S.D 0.05 for C 60 0.9 22 0.3 
L.S.D 0.05 for N × C 104 1.6 38 0.5 

 
2010 

C1 520 640 780 646 46.4 45.4 44.0 45.3 241 291 343 293 5.8 5.3 5.2 5.4 
C2 610 750 890 750 46.9 45.8 44.9 45.9 286 344 400 344 6.8 6.3 5.9 6.3 
C3 800 880 950 877 48.0 47.5 46.4 47.3 384 418 441 415 8.9 7.3 6.3 7.5 
C4 880 990 1080 983 48.9 48.2 47.7 48.3 430 477 515 475 9.8 8.3 7.2 8.4 
Mean 703 815 925 ------ 47.6 46.7 45.8 ----- 334 381 424 ----- 7.8 6.8 6.2 -- 

L.S.D 0.05 for N 65 0.4 22 0.4 
L.S.D 0.05 for C 80 0.8 30 0.5 
L.S.D 0.05 for N × C 138 1.4 52 0.9 

 
Seed oil content (%) and oil yield (kg ha-1): 

 
Nitrogen fertilizer rates and foliar application by different copper concentrations were significantly 

(p≤0.05) effected seed oil content and oil yield ha-1 in both seasons of study (Table 2). Increased nitrogen rates 
reduced seed oil content. The mean values of seed oil content in 2009 season were 47.5, 45.2 and 44.4% 
registered from fertilized by 90, 120 and 150 kg N ha-1, respectively. While the corresponding values in 2010 
season were 47.6, 46.7 and 45.8% in the same order. The reduction in seed oil content by increasing nitrogen 
fertilizer rate may be due to the role of nitrogen in transform metabolic products to amino acid then protein and 
reduced rate of fatty acid synthesis. Here too, the increasing in nitrogen fertilizer rates increased oil yield ha-1. 
The maximum means values of oil yield (439 and 424 kg ha-1in 2009 and 2010 seasons, respectively) were 
obtained when sesame plants fertilized with 150 kg N ha-1. The previous findings were explained by the high 
seed yield out yielded by the high nitrogen rate (150kg N ha-1) which compensate the low concentration of oil in 
seeds under the same treatment and produced the highest oil yield values. These findings are in a good line with 
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those obtained by Basha (1994) and Noorka et al. (2011).Furthermore, the maximum mean values of seed oil 
content and oil yield ha-1 were obtained when sesame plants fertilized with 150 ppm of copper nutrient as foliar 
application.  

The interaction between nitrogen rates and foliar copper concentrations had a significant (p≤0.05) effect on 
the above mentioned traits in both seasons (Table 2). The maximum values of seed oil content were registered 
when sesame plants were fertilized by 90 kg N ha-1 with 150 ppm copper as foliar, while the highest oil yield 
values were obtained when sesame plants were fertilized by 150 kg N ha-1 with 150 ppm of copper as foliar. 

 
Nitrogen use efficiency: 

 
Nitrogen fertilizer rates, copper concentrations and their interaction had a significant (p≤0.05) effect on this 

trait in the two growing season (Table 2). Nitrogen use efficiency was decreased by increasing nitrogen fertilizer 
rates. The maximum nitrogen use efficiency mean values(8.3 and 7.8 in 2009 and 2010 seasons, respectively) 
were obtained from the low rate of nitrogen fertilizer(90 kg N ha-1), while the lowest values( 6.6 and 6.2 in 2009 
and 2010 seasons, respectively) were obtained from the highest nitrogen fertilizer rate ( 150 kg N ha-1). Similar 
trend was obtained by El-Gizawy (2005) on wheat and Ali (2010) on pearl millet. Here too, the application of 
150 ppm copper as foliar produced the highest values of nitrogen use efficiency in the two growing seasons. 
This is to be due to the maximum mean values of seed yield ha-1 produced by this treatment. Application of 90 
kg nitrogen ha-1 

With 150 ppm copper nutrient as foliar registered the highest mean values of nitrogen use efficiency (10.1 
and 9.8 in 2009 and 2010 seasons, respectively). 

 
Conclusion: 

 
It could be recommended from the obtained results under the similar conditions that fertilized sesame plants 

by 150 kg N ha-1 with 150 ppm copper nutrient as foliar to obtain the maximum seed and oil yields. 
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