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ABSTRACT  
 
         Two field experiments were conducted at Wadi El-Rayyan, Fayoum governorate, Egypt, during 2011 and 
2012 seasons. The objective of this study was to investigate the effect of bio NP fertilizer on yield, yield 
components and chemical composition of two sesame varieties. The results could be summarized as follows: 
Shandaweel-3 variety surpassed Toshka-1 variety in all studied characters (No. of capsules/plant, weight of 
capsules (g)/plant, dry weight (g)/plant, weight of seeds (g)/plant, 1000 seed weight (g), seed yield (kg)/fed., 
biological yield (kg)/fed., harvest index % , productivity score, as well as the highest values of P, K, Na, Mn and 
Zn seed content) except plant height (cm) and straw yield (kg)/fed. The addition of 350 kg/fed., bio- NP. 
fertilizer resulted in a significant increment in yield and yield components of sesame in both seasons. It was 
clear that adding 350 kg/fed., bio- NP fertilizer was the effective treatment for No. of capsules/plant, weight of 
capsules (g)/plant, total dry weight (g)/plant, weight of seeds (g)/plant, 1000-seed weight (g), seed yield (kg)/ 
fed., biological yield (kg)/fed., productivity score ,also the highest values of seeds N, P, K, Mg, Na, Mn and Zn 
uptake. The highest values of straw yield in both seasons were recorded by using 300 and 350 (kg)/fed., bio- NP 
Fertilizer. Shandaweel-3 variety gave the highest values of plant height (cm), weight of capsules (g)/plant and 
1000-seed weight under using 350 (kg)/fed., bio-NP Fertilizer. The highest values of N, Mg and Zn were 
obtained from Shandaweel-3 cultivar under (350 kg/fed.) treatment which also gave the highest P, K and Mg 
uptake by Toshka-1seeds. 
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Introduction 
 
         Sesame (Seasamum indicum L.) could be considered as one the most important oil crops in the world. It 
seeds have a high content of oil and protein. In Egypt, the expanding in its cultivation should be taken in newly 
cultivated sandy soils, but its facing many problems such as a low fertility in essential nutrients such as nitrogen 
and phosphorus.  Sesame (Seasamum indicum L.) otherwise known as sesamum  or benniseed, member of the 
family  Pedaliaceae , is one of the most ancient oilseed crop known to mankind. Sesame plays an important role 
in human nutrition. Most of the sesame seeds are used for oil extraction and the rest are used for edible purposes 
(El-Khier et al., 2008). In Egypt, sesame is considering a food crop rather than oilseed crops, because most of its 
seeds are directly consumed. It is grown in many governorates and ranks first among the cultivated oil crops in 
Ismailia Gov. (El-Bramawy , 2006). Low production of sesame is attributed to the fact that the crop is usually 
grown in less fertile soils. Further, lack of proper nutrient management is one of the major causes for low yield 
(Purushottam , 2005). 
       Nitrogen is a component of protoplasm, protein, nucleic acids, chlorophyll and plays a vital role both in 
vegetative and reproductive phase of crop growth. Sesame has been recognized as heavy feeder and uses more 
nitrogen than any other nutrient element. Higher nitrogen levels are reported to increase plant height, leaf area, 
dry matter and seed yield (Purushottam , 2005). Studies have indicated that nitrogen, phosphorus and even 
potassium are the major nutrient elements influencing the growth and yield of sesame (Shehu , 2014). 
         Bio-NP contains two strains of bacteria - Azospirillum lipoferum and Azospirillum brasilense both derived 
from the Talahib. These two promoter shoot growth and root development in crops. It also increases plants 
resistance to wind, to insect infestation, as well as to certain plant diseases. This led to its being dubbed as 
a"microbiol inoculants". Bio-NP ensures better nitrogen consumption, which is essential to plant growth. The 
Azospirillum bacteria and "tikbaw" converts the airborne nitrogen into ammonia. Ammonia penetrates to the 
root zone and make the necessary 50% nitrogen needs of the plant available for root consumption. Also, bio-NP 
changes unavailable Ca3 (PO4)2 to available form in the soil through the activity microorganism. Heavy 
chemical application lead to adverse environmental, agriculture and health consequences, so great efforts are 
being exerted everywhere to combat the adverse consequences of chemical fertilizers. Recently, bio-fertilizers 
have emerged as a promising component of integrating nutrient supply system in agriculture. Agricultural 
systems depend in many  important ways, on microbial activities which appear to be a tremendous potential for 
making use of microorganisms in increasing crop production . Recently, a great attention has been directed 
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towards the application of bio-organic farming to avoid the heavy use of agrochemicals that result in enormous 
environmental troubles (Abd El-Ghany, 2007), biofertilization perform significant improvement in plant 
productivity and quality. 
          The production of sesame is not sufficient to provide the needs for its oil and seed. Therefore, it is 
necessary to increase sesame seed yield to meet the demands for both oil and seeds . This could be achieved by 
using high yielding varieties (Basha , 1998). It seems reasonable to conclude that biofertilization significantly 
increased seed yield, nutrient content of seeds, nitrogen and all nitrogenous compounds mimeral and seed oil 
content (Shehata and El-Khowas , 2003). The enhancement of growth parameters improve the crop production 
(Ghosh and Mohiuddin , 2000 and Panwar et al., 2000).  The aim of this investigation was to determine the 
efficiency of bio-NP. fertilizer in improving the productivity and yield quality of two sesame verities. 

Materials and Methods 

           Two field experiments were conducted at Wadi El-Rayyan region, Fayoum governorate, Egypt, during 
the two successive growing seasons 2011 and 2012 to study the effect of bio-NP fertilizer on yield, yield 
components and chemical composition of two sesame varieties. The physical and chemical properties of the 
experimental soil site (30 depths) were as follows: sand 52.5%, silt 20%, clay 27.5%, PH 8.02, OM 0.84%, 
CaCO3 20.9%, EC 2.9 mm hos/cm3, soluble N 74 ppm according to Chapman and Pratt, (1978). The 
experimental design was split-plot design with four replications. Four bio- NP fertilizer treatments were 
assigned to the main plot (zero, 250, 300, 350 kg./fed.) bio-NP fertilizer treatment was applied in the form of 
Almoafer (B. polymyxa - Azotobacter spp., 3g/100 kg Boron active with 200g/100 kg P2O5 and 4000g/100 kg 
Calcium also bio-stimulator)produced by Union for Agricultural Development (UAD) in one dose before the 
sowing. Varieties were allocated at random in sub plots (Toshka-1 and Shandaweel-3). Every experimental 
included 8 treatments which were the combinations of four levels of bio-NP. and two varieties. Each 
experimental sub plot consisted of 6 ridges 4 meters in length and 50 cm in width (plot area was 12m2). Seeds of 
sesame were sown on one side of the ridge in hills 15 cm apart on May 10, and 7 in 2011 and 2012 seasons, 
respectively. After 21 days from sowing, sesame plants were thinned to two plants per hill. The normal cultural 
practices for growing sesame crop were followed. 
           At harvest time, after 110 days from sowing, samples of 10 guarded plants were randomly taken from 
inner ridges in each sub plot to estimate plant height (cm), dry weight (g)/plant,  number of capsules/plant, 
weight of capsules/plant (g), 1000-seed weight(g) and seed yield (g)/plant. Seed yield kg/fed., straw yield 
kg/fed. and biological yield ton/fed., were determined from the plants of the two middle ridges in each sub 
plot,harvest index % and productivity score were calculated. 
 
Chemical analysis:  

The dry aching technique was used to extract macro and micronutrients from dried and ground seeds as 
described by Chapman & Pratt (1978). Total N was determined using Kjeldahl method ; total P was photo 
metrically determined using molybdate-vanadate method and measured by Spectrophotometer apparatus while 
total K, Ca and Na were determined using Flame Photometer,. Micronutriments and magnesium were measured 
using Atomic Absorption Spectrophotometer.   
           The analysis of variance of split plots design was used according to Snedecor and Cochran (1990), and 
combined analysis was made for the two growing seasons as results followed similar trends. Comparison 
between means L.S.D. test at 0.05 level was used. 
  
Result and Discussion 
 
Yield and its components: 
Effect of Bio-NP fertilizer:  
        Data in table (1) revealed that adding 250, 300 and 350 kg/fed., bio-NP fertilizer increased all characters 
under study i.e. plant height (cm), No. of capsules/plant, weight of capsules (g)/plant, total dry weight/plant(g), 
weight of seeds/plant(g), 1000 seed weight (g), seed yield kg/fed., straw yield kg/ fed., biological yield kg/ fed., 
harvest index % and productivity score. Adding 350 kg/fed., bio-N.P fertilizer surpassed the other treatments in 
all characters studies followed by 300 kg/fed., and 250 kg/fed. The increase in seed yield/fed., might be due to 
that enhancement of bio-NP fertilizer to metabolic process such as net assimilation rate that resulted increased in 
growth characters and yield components, or may be due to the activation of the growth microflora including 
many plant growth stimulator. Ghosh and Mohiuddin (2000) and Zodope (2001) concluded that the increase in 
yield productivity associated with bio-fertilizer application is due to micro-element and plant growth regulator 
contained in the fertilizer. In china, Guo and Guo (2000) found that application of G-typed bio-fertilizer (GBF, 
which contain a large amounts of bacteria) could reduce the need for chemical fertilizers and improve yield. It 
could increase the organic content at soil, alleviate hard pan in soil profiles and increase the disease resistance 
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and drought resistance (Ahmed et al., 2010a). A similar conclusion was reported by Ahmed and Hassanein 
(2005), Abd El-Ghany (2007), Zaki et al., (2007) and Ahmed et al., (2010b). 
 
Table 1: Effect of bio-NP fertilizer on yield and yield components of sesame plants (Average of 2011and 2012 seasons). 

Characters 
Bio-NP fertilizer kg/fed. 

L.S.D.at 5% 
Control 250 300 350 

Plant heigh (cm) 127.09 137.17 148.02 149.02 8.84 
Number of capsules/plant  64.66 67.39 71.34 75.18 1.17 
1000 seed weight (g) 3.45 3.91 4.29 4.39 0.05 
Weight of seed/plant (g) 13.80 15.64 17.16 17.56 0.20 
Weight of capsules/plant(g) 29.08 34.83 41.02 47.40 2.21 
Dry weight of plant (g) 150.57 162.17 170.15 175.98 3.47 
Straw yield (kg/fed.) 676.87 687.47 790.71 783.58 16.98 
Seed yield (kg/fed.) 528.40 602.14 671.72 723.51 13.09 
Biological yield (kg/fed.) 1204.12 1289.61 1462.43 1507.09 23.89 
Harvest index (%) 43.84 46.69 46.30 48.15 1.80 
Productivity score 1776.34 1930.52 2180.46 2270.84 43.99 

 
Effect of varieties: 
         Results in table (2) showed that there were significant differences between the two varieties of sesame for 
all characters under study except plant height (cm) and straw yield kg/fed., in both seasons. The data showed 
also that shandaweel-3 variety surpassed toshka-1 variety in No. of capsules/plant and which had more 
capsules/plant produced heavy seeds. This is a logic phenomenon due to high competition between capsules for 
the available assimilates. Shandaweel-3 variety surpassed Toshka-1 in weight of capsules (g)/plant, total dry 
weight/plant (g), seed and biological yields kg/fed., harvest index % and productivity score.The difference 
between the two sesame varieties was confirmed by several researches Guo and Guo (2000), Basha (1994), 
Basha (1998), Awaad and Basha (2000) and Ottai et al., (2005). Varieties differences may be due to differences 
in growth characters (Ahmed, 2010 a and b). These differences may be due to the genetic differences between 
the two varieties. Also, the differences in 1000 seed weight might be attributed to the varieties in translocation 
rate of photosynthate from leaves to the storing organs i.e the seed. These finding are in similar trend with those 
of Zaki et al., (2004 and 2007), and Ahmed et al., (2010 a and b) and Zaki et al., (2012).  
  
 Table 2: Effect of varieties differences on yield and yield components of sesame plants (Average of 2011and seasons). 

 
Interaction: 
         The interaction between bio-NP fertilizer and varieties of sesame are presented in table (3). Data revealed 
that the interaction between bio-NP fertilizer and varieties of sesame was significant in total dry weight 
(g)/plant, 1000 seed weight (g) and weight of capsules (g)/plant only in both seasons. Data showed that the best 
treatment for the three characters was shandaweel-3 with 350 kg/fed., bio-NP fertilizer.  
 
Chemical composition:  
      The effects of, different levels of bio- NP fertilizer as soil application, sesame varieties and  their interaction 
on seeds nutrient uptake per feddan are presented in tables 4,5 and 6.  According to the data presented in Table 
(4), average seed nutrient uptake were significantly differed between treatments. It is clear that the highest 
values of seeds N, P, K, Mg, Na, Mn and Zn uptake were resulted from the addition of the highest rate of Bio- 
NP fertilizer (350 kg/fed.). While the highest values of seeds Ca, Fe and Cu uptake were recorded by the middle 
rate (300 kg/fed.).   
        As shown in Table (5), there are significant differences in seeds macro and micronutrients content and 
uptake among the two sesame cultivars, which exhibited a wide variability in their ability to uptake and 
translocation of nutrients. Results revealed thatToshka-1 cultivar recorded the highest values of P, K, Na, Mn 
and Zn seed content, meanwhile Shandaweel-3 revealed highest seed uptake from N, Ca, Mg, Fe and Cu, 

Characters 
Varieties 

L.S.D.at 5% 
Toshka-1 Shandaweel-3 

Plant height (cm) 140.25 140.36 n.s 
Number of capsules/plant  68.04 71.22 0.70 
1000 seed weight (g) 3.84 4.18 0.07 
Weight of seed/plant (g) 15.36 16.72 0.28 
Weight of capsules/plant(g) 35.29 40.87 0.69 
Dry weight of plant (g) 157.26 172.17 1.48 
Straw yield (kg/fed.) 730.60 738.89 n.s 
Seed yield (kg/fed.) 610.17 652.71 14.59 
Biological yield (kg/fed.) 1340.98 1390.64 20.20 
Harvest index (%) 45.37 47.12 1.26 
Productivity score 1992.57 2086.51 32.66 
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however seed Zn uptake showed no significant differences between the two cultivars. In this respect the 
differences between cultivars in seed nutrients uptake were reported by Khalifa et al., (2011) and Afifi et al., 
(2014) in flax and Abd El-Ghany  et al.,(2012) in durum wheat genotypes . 
 
Table 3: Effect of interaction between bio-NP fertilizer and varieties on yield and yield components of sesame plants 

(Average of 2011and 2012 seasons). 

 
Table 4: Effect of bio- N. P. fertilizer on nutrient uptake by sesame seeds (Average of 2011and 2012 seasons). 

           Nutrients 
 

Bio-NPfertilizer 

Macronutrients uptake (kg/fed.) 
 

Micronutrients uptake (g/fed.) 

N P K Ca Mg Na Fe Mn Zn Cu 
Control 21.41 0.92 1.59 2.97 0.16 0.083 34.09 9.55 20.80 6.87 
250 kg/fed. 21.62 1.02 1.89 4.43 0.19 0.095 37.38 11.12 20.73 7.83 
300 kg/fed. 24.05 1.10 2.13 4.71 0.21 0.107 59.93 14.03 26.50 9.73 
350 kg/fed. 29.58 1.19 2.32 3.77 0.23 0.120 57.19 14.45 29.66 9.41 
LSD at 5% 0.62 0.03 0.06 0.10 0.01 0.005 1.14 0.32 0.66 0.22 

    
Table 5: Effect of varieties on nutrient uptake by sesame seeds (Average of 2011and 2012 seasons). 

           Nutrients 
 

Varieties 

Macronutrients uptake (kg/fed.) 
 

Micronutrients uptake (g/fed.) 

N P K Ca Mg Na Fe Mn Zn Cu 
Toshka - 1 23.12 1.16 2.31 3.74 0.19 0.116 43.55 12.65 24.70 8.26 
Shandaweel - 3 25.21 0.96 1.66 4.20 0.21 0.087 50.75 11.92 24.15 8.66 

LSD at 5% 1.02 0.04 0.08 0.17 0.01 0.003 1.68 0.45 Ns 0.34 

      Table (6) illustrates the different interaction effects between bio-NP fertilizer and  sesame varieties on seed 
nutrients uptake, it is evident that there was significant effect on all seed nutrients accumulation. The highest 
values of N, Mg and Zn were obtained from Shandaweel-3 cultivar under (350 kg/fed.) treatment which also 
gave the highest P, K and Mg uptake by Toshka-1seeds. In addition, it is clear that (300 kg /fed.) gave the 
highest values of seeds   Na, Fe and Mn uptake by Toshka-1 cultivar, as well as the highest values of Ca and Cu 
uptake by Shandaweel-3 seeds. The data revealed that there were significant effects due to the interactions and it 
is clear regarding the interaction effects on seeds minerals content, it is evident that there was significant effect 
on all seed minerals accumulation.   
         The enhancement of mineral uptake by plants due to bio fertilizers addition may be due to reduction in 
rhizosphere pH which effect on nutrient uptake such as P, Fe, Zn, Mn and Cu through increasing its solubility 
and availability (Saber and  Kabesh,1990), which in turn led to increasing plant growth. In this respect, Ghosh 
and Mohiuddin (2000), Boghdady et al.,( 2012) and Ghosh et al., (2013) found that the use of biofertilizers 
induced significant increases in sesame plant growth, yield components and seed yield.   

 
Table 6: Effect of the interaction between bio-NP fertilizer and varieties on nutrient uptake by sesame seeds (Average of 

2011and 2012 seasons). 
 

Varieties 
 

 

 
Bio-NP 
fertilizer 

Macronutrients uptake (kg/fed.) 
 

Micronutrients uptake (g/fed.) 

N P K Ca Mg Na Fe Mn Zn Cu 

Toshka - 1 
 

Control 19.18 0.95 1.84 2.64 0.15 0.09 22.91 8.47 20.92 6.48 
250 kg/fed. 21.15 1.12 2.25 4.31 0.19 0.12 34.27 11.82 22.45 7.68 
300 kg/fed. 23.03 1.23 2.52 4.40 0.21 0.29 62.74 15.52 26.52 9.70 
350 kg/fed. 29.11 1.34 2.61 3.60 0.23 0.12 54.28 14.80 28.90 9.16 

Shandaweel - 
3 
 

Control 23.64 0.89 1.34 3.30 0.17 0.07 45.26 10.62 20.68 7.26 
250 kg/fed. 22.09 0.92 1.53 4.54 0.19 0.07 40.49 10.43 19.02 7.98 
300 kg/fed. 25.08 0.98 1.74 5.02 0.22 0.08 57.12 12.54 26.47 9.75 
350 kg/fed. 30.05 1.04 2.00 3.93 0.23 0.12 60.11 14.10 30.43 9.65 

LSD at 5% 0.88 0.04 0.09 0.14 0.01 0.01 1.61 0.45 0.93 0.31 

 

Varieties Bio-NP fertilizer kg/fed. 
Dry weight of plant 

(g) 
1000 seed weight 

(g) 
Weight of 

capsules/plant(g) 

Toshka-1 

Control 138.53 3.34 26.82 
250 152.80 3.50 32.80 
300 164.94 4.18 38.35 
350 172.76 4.33 43.20 

Shandaweel-3 

Control 162.60 3.56 31.34 
250 171.53 4.31 36.85 
300 175.36 4.40 43.69 
350 179.19 4.45 51.60 

L.S.D. at 5% 2.96 0.13 1.39 
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