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ABSTRACT  
 
 Two field experiments were conducted during the two successive summer seasons of 2010 and 2011, using 
sesame as a test crop, in a private farm at El- Amel village, Sahl El-Tina, North Sinai governorate, Egypt. The 
aim was to study the effect of compost at a rate of 5 Mg fed-1 (different crop straw residues), compost tea 
(compost extract by 1 m3:500 L water), humic acid (10 kg dry humic acid mixed with sandy soil) and bio-
fertilizer Azospirillum brasilense NO 40 salt tolerant, Plant Growth Promoting  Rhizobacteria (PGPR), as seed 
coating and spraying  in a liquid form on plants 21, 42 and 62 days after sesame planting, at a rate of 5 L fed-1 in 
combination with urea (46 % N) as mineral nitrogen fertilization rates of 20 , 30 or 40 kg N fed-1, on soil 
fertility and sesame (Shandaweel 3 cv) crop productivity under newly reclaimed soil conditions.  Data presented 
significant differences between treatments for most studied characters. The soil pH and EC tended to decrease 
slightly throughout the two seasons by increasing the mineral N fertilizer rate with all combinations. The 
available nitrogen , phosphorus , potassium , iron , manganese and zinc  in soil, after sesame crop harvest, 
significantly influenced by these treatments under the different rates of mineral N fertilizer. The combined  
application of either the organic fertilizers or bio-fertilizer with the different mineral N fertilizer rates markedly 
increased most of growth characters, i.e. No of capsules plant-1, seed weight plant-1, seed yield  kg fed-1 and 
weight of 1000 seeds (g). Oil and protein contents(%) in sesame seeds proved the effect of both organic and bio-
fertilizer application, in both seasons, specially with higher rates of mineral N fertilizer. The highest values of N, 
P and K contents in seeds were 3.46, 0.62 and 1.07 %, respectively achieved by soil application of humic acid 
combined with the high rate of mineral N fertilizer. The application of all treatments recorded marked increases 
in the concentration of Mn and Zn in sesame seeds, in both seasons, while Fe concentration was  insignificantly 
affected in the second season.  From the obtained results it could be concluded that bio-fertilizer and organic 
materials like, compost, humic acid and compost tea could be used as an integrated plant nutrition with 20, 30 or 
40 kg fed-1of mineral N fertilizer producing higher sesame yield quantity and quality than those produced by the 
conventional recommended mineral N dose alone, meanwhile improve the soil characters under newly 
reclaimed saline soil conditions. Moreover, application of such materials conserve the environment from 
chemical pollution hazards.  
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Introduction 
 
 Soil health is a crucial factor for producing higher yield of crops. Excessive application of mineral 
fertilizers may affect soil health and sustainable productivity. Addition of organic manure, which can supply 
nutrient requirement of crops with released nutrient in a gradual and controlled way allows greater production 
with minor environmental impact. The influence of organic matter on crop  growth  and productivity is not just a 
matter of nutrient supply, but they influence the physical characteristics and the chemical properties of the soil. 
In this regard, Abdurrahman et al. (2004) reported that application of compost decreased soil pH (from 9.75 to 
8.22), EC (from 12.35 to 2.25 dS m-1) and ESP (from 44.75 to 6.61 %) of the soil. Claudio et al. (2007) found 
that the  efficiency of compost  depends on  compost characteristics as well as on the dose and time of 
application. They investigated  that  increasing the period between compost application and the plantation to 30 
days resulted in lower soil pH values. Moreover, Rainder and Mandeep (2007) reported that application of 
organic manures with or without N fertilizers could not sustain the original level of N. However, their 
application increased the available P, K and DTPA extractable Zn, Fe, Mn and Cu contents of soil.  
 Compost tea, in modern terminology, is a compost extract brewed with a microbial food source like; 
molasses, rock dust and humic - fulvic acids. The compost-tea brewing technique, an aerobic process usually 
under forced aeration, extracts and grows population of microbial community (Mukhtar et al. 2004).  In this 
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respect,  Rebeka (2006) found that compost fertilizer extracts lowered pH, salinity (EC, for lower dilutions) and 
K concentration while, relatively raised N, P, Ca, and Mg concentrations when used as a source of nutrients for 
plant growth. Moussa et al. (2006) used  compost tea as a foliar spraying and  found that compost tea allowed 
nutrients to be absorbed by the plants directly through stomata on their leaf surfaces. They added that Compost 
tea can also provide soil with nutrients through soil drenches.  Humic acid improves physical, chemical and 
biological properties of the soil and influences plant growth. In this concern, Hussein and Hassan (2011) 
indicated that humic acids are important soil components, they can improve nutrient availability and have 
impact on other important chemical, biological, and physical properties of soils. Also, Foliar application of 
humic acids increased the uptake of P, K, Mg, Na, Cu and Zn.  Bio-fertilizers, especially those containing N- 
fixing bacteria, were suggested to reduce the used mineral fertilizer quantities and produce clean and healthy 
crops (Mantripukhri, 2006). Rifat et al. (2010) reported that the direct promotion on plant growth by symbiotic 
and non- symbiotic PGPR (plant growth promoting rhizobacteria ) is mainly, due to production of plant 
hormones such as auxins, cytokinins, gibberellins, ethylene, abscisic acid and  production of indole 3- ethanol or 
indole -3- acetic acid (IAA) which  have been reported for several bacterial genera.   
 Sesame (Sesamum indicum L.) is considered as one of the important oil seed crops. Sesame has high oil 
content (46 – 64 %) and a dietary energy of 6355 Kcal/kg. The seeds serve as a rich source of protein (20 – 28 
%), Sugar (14 – 16 %) and minerals (5 – 7%) (Thanvanathan et al. 2001).   
 Porass et al. (2010) found that application of half of the recommended dose of nitrogen fertilizer combined 
with Azospirillum and humic acid led to highest significant increases, in number of branches, number of 
capsules, 1000 - seed weights, seed yield and oil percent, for Giza 32 cv. and Shandweel 1 cv. sesame 
genotypes. Pathak et al. (2002) indicated that nitrogen rate at 45 kg ha-1 recorded the highest mean values of 
sesame plant height, branches No. Plant ¹ֿ , capsules No. plan-1t, 1000-seeds weight and seed yield. While, Malik 
et al. (2003) found that nitrogen fertilization at 80 kg N ha-1 produced the highest sesame yield (7.79 ton ha-1), 
the highest 1000- seed weight (3.42 g) and the highest seed oil content (45.88%).  
 The present investigation aimed to evaluate the effect of compost, compost tea, humic acid and bio-
fertilizer (Azospirillum brasilense PGPR) in combination with different rates of mineral N fertilizer on some soil 
properties and yield productivity of sesame under newly reclaimed saline soil conditions,in order to minimize 
the consuming of the mineral N fertilization reaching maintenance of soil fertility. 
       
Materials and Methods 
 
 Two field experiments were conducted, during the successive summer growing seasons of 2010 and 
2011,on salt affected sandy loam soil at El- Amal village of Sahl El-Tina North Sinai Governorate, Egypt. The 
El-Tina plain lies in the north-western Mediterranean coast of Sinai, between 32o_ 350 and 32o_ 450 E and 31o_ 
000 and 31o_ 250 N, Kaiser (2009).  The aim was to study the effect of organic and bio-fertilizer on soil fertility 
and sesame (Sesamum indicum L.) Productivity in newly reclaimed soil. This area is irrigated through El-Salam 
Canal (Nile water mixed with Agricultural drainage water at a rate of (1:1). The main physical and chemical 
properties of cultivated soil, before planting, and also its content of some macro- and micronutrients were 
determined according to the methods described by Piper (1950), Cottenie et al. (1961), Jackson (1976), and 
Page et al. (1982).  The obtained data of the tested properties of the soil were recorded in Table (1). Bio-
fertilizer Azospeirillum braselence NO 40 (salt tolerant PGPR strain) was provided by the Soil Microbiology 
unit at Soils, Water and Environment Res. Inst. Agric. Res. Center Giza, Egypt. The sesame seeds were 
inoculated with Azospirillum by coating the seeds with the gum media carrying the bacteria strain on the same 
day of sowing. The inoculated seeds plots were treated with a liquid of the bacterial strain by a rate of 5 L fed-1 
at three times; after 21, 42 and 62 days from planting ( Shaban and Omar, 2006). 
 The compost manure was prepared by composting plant residues for about 3 months in the experiment 
place. Compost was plowed 30 days before sesame planting at a rate of 5 Mg fed-1. The compost analysis was 
done according to the standard methods as described by Brunner and Wasmer (1978). Chemical composition of 
the used compost is shown in Table (2). Calcium super-phosphate (15.5% P2O5) was added at a rate of 15.5 kg 
P2O5 fed-1 during soil preparation. Potassium sulphate (48 % K2O) at a rate of 100 kg fed-1 was added in two  
equal doses; after 30 and  50 days form planting.  These mineral fertilizer rates were recommended by Egyptian 
Ministry of Agriculture bulletin (2009).  Compost tea was prepared by soaking one m3 from the previous 
compost in 500 L water, for 48 hrs, then was squeezed, collected and used as compost tea, according to the 
method described by Nasef et al. (2009). Compost tea was applied as sprinkler on plants and soil at a rate of 200 
L fed-1 at three times; 21, 42 and 62 after sesame planting. Humic acid  was applied  at a rate of 5 kg  fed-1, 
mixed with sandy soil to disperse at two times; before sesame planting and 35 days after planting. Mineral N 
fertilizer was applied at rates of 20 , 30 or 40 kg N fed-1  as urea (46 %N); Nitrogen rates were added in three 
equal doses after 21, 42 and 62 days from planting. Irrigation was done according to soil leaching requirement 
calculated after Richards (1954) till crop maturity every 8 days. Sesame seeds (Shandaweel 3 cv.) were sawn on 
2nd of May in 2010 and 5th of May in 2011 at a rate of 3 kg fed-1. The yield was harvested on 10th of September 



1570 
J. Appl. Sci. Res., 8(3): 1568-1575, 2012 

 

in 2010 and 15th of September in 2011.  In both seasons, each experiment was carried out in a complete 
randomize block design with three replicates.  
 Plant analyses:  samples of seeds were ground and 0.5 g powder of each was digested by concentrated 
digestion mixture of  H2SO4// HClO4 acids according to Sommers and Nelson (1972). Nitrogen was determined 
by micro Keldahl, according to Jackson (1976). Phosphorus was determined Spectrophotometrcally using 
ammonium molybdate/ stannus chloride method according to Chapman and Pratt (1978). Potassium was 
determined by a flame photometer, according to Page et al. (1982).  Fe, Mn, and Zn were determined by using 
Atomic Absorption (model GBC 932). All date were subjected to statistical analysis according to Snedecor and 
Cochran (1990). The least significant differences (LSD at 0.05) used to compare the treatment means. 
 
Table 1: Physical and chemical properties of the used soil.  

Coarse sand 
(%) 

Fine sand 
( %) 

Silt 
(%) 

Clay 
(%) 

Texture 
O.M 
(%) 

CaCO3 
(%) 

4.25 70.39 7.90 17.46 Sandy loam 0.58 10.33 

pH (1:2.5) 
EC 
(dS/m) 

Cations  (meq l-1) Anions  (meq l-1) 

Ca++ Mg++ Na+ K+ HCO-
3 Cl- SO--

4 
8.10 10.62 11.28 14.13 80.00 0.79 8.24 75.00 22.96 

Macronutrients mg kg-1 Micronutrients  (mg kg-1) 
N P K Fe Mn Zn Cu 
30 4.16 186 2.60 1.31 0.77 0.009 

 
Table 2: Some chemical properties of the used compost.  

Moisture 
(%) 

pH  
(1:2.5) 

EC (dSm-1) 
1 : 5 

C/N N P K Fe Mn Zn Cu 

(%) 
DTPA            extractable   
(mg kg-1) 

 

25 7.47 4.15 21.16 1.89 0.90 1.88 36.1 70.4 33 2.57 
 
Table 3: Chemical properties of the used humic substance. 

pH EC dSm-1 
O.M 
(%) 

Macronutrients 
(%) 

Micronutrients 
(mg kg-1) 

N P K Fe Mn Zn Cu 
7.88 1.94 70 2.15 0.25 3.55 418 260 219 21.96 

 
Results and Discussions 
 
1-Effects on chemical properties of the soil: 
 
 The application of the different treatments i.e. compost, compost tea, humic acid and bio-fertilizer effected 
positively on the studied properties of the soil, after sesame harvest.  
 
1.1 Soil pH:  
 
 Soil pH is one of the most important parameters which reflect the overall changes in soil chemical 
properties. It is obvious from Table (4) that the soil of all experimental pilot units is characterized by alkaline 
trend, where the pH value is always around 8.05 to 7.98. These findings were also found by Wahdan et al. 
(1999).  Data showed that the soil pH tended to decrease slightly due to application of compost, bio-fertilizer, 
humic acid and Compost tea. However, there was no clear trend, for the applied different treatments, on the pH 
values of the studied soils. On the other hand, the soil pH, after the two seasons, tended to decrease slightly with 
increasing the mineral N fertilizer rates combined with compost, bio-fertilizer, humic acid or Compost tea. 
These findings were in agreement with those reported by Nasef et al. (2009) who found that the application of 
compost, compost tea and bio-fertilizer combined with different rates of mineral N fertilizer, in general, reduced 
the soil pH in both seasons of the experiment. These findings could be explained as a result of production of 
organic acids like amino acid, glycine, cystien and humic acid during mineralization (ammonization and 
ammonification) of the organic materials by heterotrophs and/or nitrification by autorophs which would have 
caused this decrease in soil pH. Our study results were also, in harmony with those reported by Shaban and 
Omar (2006) who found that the formation of hydrocarbonic acids in the rhizosphere of maize root,  due to bio- 
fertilizer  treatment, led to decreasing in soil pH. 
 
1.2 Soil salinity (EC): 
 
 Soil salinity data of the experimental pilot units under using different soil amendments sources are given in 
Table(4). The results showed that the soluble salts expressed as soil EC were significantly decreased with 
increasing the N- fertilizer rates with all combinations. The corresponding values in percentage of the  relative 
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decrease of soil EC for combinations with 20, 30, and 40 kg mineral N fed-1 were 16.29, 21.56 and 22.10 % for 
compost, 3.67, 7.35 and 8.08 % for Compost tea, 11.39, 12.37 and 13.00 % for humic acid, and 13.00, 14.82 and 
15.81 % for bio-fertilizer respectively, compared with the control  (40 kg N fed-1 only).  Generally, the 
efficiencies of soil amendment sources on soil soluble salts were arranged as the following order: Compost > 
Bio-fertilizer > Humic acid > Compost tea> control, under 40 kg N fed-1.  These findings were in agreement 
with those obtained by Abdurrahman et al. (2004), Porass, et al. (2010) and Hussein and Hassan (2011). 
 These results could be explained as a reflection of the activity of microorganisms to reduce salinity and 
simultaneously improving characterization of soil structure; increasing drainable porosity and aggregate 
stability, and consequently enhanced leaching process through irrigation fractions. The results were also, 
resembles those by Aziz et al. (1998),  Abdel Aal et al. (2003) and  Rifat et al. (2010). 
 
Table 4: Mean values, of the two seasons, of soil pH, EC, and available macro-and micronutrient contents in soil after harvesting of sesame 

plants. 

Treat. 
Rates of 
N kg/fed 

pH 
(1: 2.5) 

EC 
(dSm-1) 

Macronutrients  
(mg kg-1) 

Micronutrients  
(mg kg-1) 

N P K Fe Mn Zn 
Control 40 8.05 8.16 38 4.96 195 2.86 1.74 0.81 

Compost 
20 8.02 6.83 47 5.06 200 2.97 1.82 0.85 
30 8.01 6.40 54 5.12 218 3.08 2.06 0.98 
40 7.98 6.36 58 5.19 227 3.12 2.09 1.02 

Compost tea 
20 8.03 7.86 42 5.02 200 2.93 1.80 0.88 
30 8.02 7.56 47 5.04 210 2.96 1.90 0.92 
40 8.01 7.50 51 5.10 217 2.98 1.92 0.95 

Humic acid 20 8.02 7.23 44 5.08 205 2.96 1.97 0.94 
30 8.01 7.15 49 5.12 213 2.98 2.01 0.97 
40 8.00 7.10 53 5.17 217 3.00 2.04 0.99 

Bio-fertilizer 20 8.02 7.10 46 5.10 221 3.03 2.08 1.01 
30 8.00 6.95 53 5.13 222 3.06 2.10 1.03 
40 7.98 6.87 58 5.14 224 2.10 2.13 1.05 

LSD at 0.05 ns 0.47 1.68 0.02 1.67 ns 0.07 0.017 

 
1.3 Available content of macronutrients in soil after sesame harvest: 
 
 Data presented in Table (4) showed the amounts of some available macronutrients i.e. N, P and K (mg kg-1 
soil) in the studied soil as affected by different treatments. The available N, P and K in soil after sesame harvest 
were significantly influenced by all organic and bio-fertilizer combinations with the different used rates of 
mineral N fertilizer. The maximum N, P and K contents in the soil were 58.0 , 5.19 and 227 mg kg-1 
respectively, resulted from the interaction of compost combined  with 40 kg N fed-1. These macronutrient 
contents of soil were significantly enhanced in a descending order with addition of compost > bio-fertilizer  > 
humic acid  > compost tea combined with the high rate of N- mineral fertilizer. These findings were in a good 
harmony with those obtained by El-Fayoumy and Ramdan (2002) and Rashed (2006) who reported that the soil 
content of available N increased as the rate of mineral N fertilization increased. The corresponding relative 
increases of N content in soil were 39.47% for compost, 36.84% for bio-fertilizer, 26.31% for humic acid and 
21.05% for compost tea. While those of P were  3.22 % for humic acid, 3.22 % for bio-fertilizer, 2.82% for 
compost and 1.81% for compost tea, and for K contents in soil as affected by bio-fertilizer, humic acid, compost 
and compost tea, were 14.43 %, 8.76%, 10.25% and 7.17%, respectively, compared with control.  In this regard, 
Abdel Aal et al. (2003) found that application of organic materials caused a substantial increase in total N, 
available P, K, Fe, Mn, Cu, and Zn.  Brady and Weil (2005) investigated that the decomposition of applied 
organic materials and bio-fertilizer resulted in reduction in soil pH through forming various acids, acid forming 
compounds  and/or active microorganisms, released from these additions. Also, Rifat et al. (2010) reported that 
PGPR as a bio-fertilizer helps in fixing N2, solubilizing mineral phosphates and other nutrients as well as 
enhancing tolerance to stress.  
 
1.4 Availability of micronutrients in the studied soils: 
 
 It is evident from data present in Table (4) that pronounced increases in soil available contents of Mn and 
Zn were achieved due to all treatments. However, there was a slight increase in soil Fe content by the same 
additions.  The enhancing effects could be more related to the residual organic compounds that directly may 
cause different biochemical and chemical changes, lead to release more available micronutrients. From the 
aforementioned results, it could be concluded that, Fe, Mn and Zn  tended to increase in the studied soils with 
increasing the rates of mineral N fertilizer in combination with all treatments. This is may be, mainly due to 
their  accumulations on the surface of  the added materials, especially compost and humic acid. Also, the 
addition of bio-fertilizer on the soil surface may lead to increase the microorganism activities in top soil which 
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in turn enhancing the decomposition of organic matter to inorganic nutrients and  positively affecting the 
availability of these elements in the soil. In general, the enhancing effects of the used treatments on available Fe, 
Mn and Zn could be arranged in the following order: compost > bio-fertilizer > humic acid > compost tea > 
control. 
 It is worthy to mention that the contents of the studied available micronutrients; Fe, Mn and Zn, in general , 
lay within the sufficient limits according to FAO (1992).  
 
2  Effects on sesame crop: 
 
2.1  Sesame  yield and productivity: 
 
 The beneficial results obtained from soil properties and fertility status logically, reflected on plants growth 
and consequently their yield of seeds and straw. However, such effects depends on the application N rates and 
the nature of the used organic fertilizers. Data of sesame yield and its components are presented in Table (5). 
The obtained results showed that the application of organic fertilizers or bio-fertilizer in combination with all 
mineral N rates significantly increased sesame yield and its components, i.e. No of capsules plant-1, seed weight 
plant-1, seed yield kg fed-1,  and weight of 1000 seeds (g). Furthermore, the results indicated that all these 
characters were also enhanced by increasing N- rates.  The highest increases were obtained by using compost in 
combination with 40 kg N fed-1. These results were in agreement by Antoun at al. (2010) who found that the 
application of humic acid and compost in combination with the highest rate of N- fertilizer led to highest values 
of yield and its components.  Zaki et al. (2007) indicated that bio-fertilizer inoculation with Azospirillum 
produced significant increment in all growth characters of wheat. 
 
Table 5: Yield and yield components of sesame of the two seasons.  

 
 
Treat. 
 

Rate 
of N 
kg 
fed-1 

No. capsules 
Plant-1 

Seed weight (g) 
plant-1 

Seed yield  
kg fed-1 

1000- seeds Weight 
(g) 

Oil (%) 

1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 

Control 40 25 28 3.44 3.52 250 258 3.22 3.29 40 41 

Compost 
20 32 33 4.23 4.26 345 350 3.28 3.33 41 43 
30 36 38 4.30 4.37 359 362 3.35 3.37 44 45 
40 39 42 4.36 4.41 372 378 3.42 3.45 46 47 

Compost tea 
20 29 31 3.98 4.02 342 349 3.25 3.28 41 43 
30 33 35 4.03 4.05 353 358 3.33 3.36 43 44 
40 34 36 4.06 4.10 358 360 3.40 3.42 45 46 

Humic acid 20 32 34 4.23 4.28 355 359 3.30 3.34 44 47 
30 35 37 4.28 4.31 360 364 3.33 3.37 47 48 
40 37 39 4.33 4.36 362 373 3.45 3.49 49 50 

Bio-fertilizer 20 31 34 4.18 4.22 351 356 3.32 3.35 43 45 
30 36 38 4.22 4.27 359 364 3.36 3.39 47 48 
40 38 41 4.29 4.33 362 366 3.46 3.48 48 49 

LSD at 0.05 1.67 1.68 0.049 0.017 1.61 1.70 0.016 0.017 1.67 1.68 

 
  It is worthy to mention that the superiority of sesame yield ,means of both seasons, under the studied 
treatments was in the following order:  compost >  humic acid > bio-fertilizer> compost tea> control. 
 Data of Oil content in sesame seeds, presented also, in Table (5) showed that compost, compost tea, humic 
acid and bio-fertilization applications had significant increasing in oil content of sesame seeds. It could be 
noticed that the yield in the last season was healthier than the first one.  
 The percentage values of oil in sesame seeds ranged between 40 to 49 % in first season and 41 to 50 % in 
second one. The effect of the combinations between either the organic materials or the bio-fertilizer with the 
higher rates of mineral- N fertilization, i.e. 30 and 40 kg N fed-1, on seed oil (%) was significantly pronounced. 
The effect trend started with humic acid followed by bio-fertilizer, compost and compost tea being at the least, 
with increases corresponding, 17.50, 15.00, 10.00 and 7.50 % of the mineral N control, in the 1st season, and 
17.07, 14.63, 9.75 and 7.31 %  in the 2ndone, respectively. These findings were in agreement with those obtained 
by Thanunathan et al. (2001) and Amar and Meena (2004). From other wise, Mahmoud (2006) found that humic 
acid individually increased seed and straw yields, oil and protein contents in peanut crop.  
 
2.2 Macronutrient concentrations and protein content in sesame seed: 
  
 The entire treatments positively influenced nitrogen, phosphorus and potassium concentrations, in sesame 
seeds. Data presented in Table (6) showed that the N, P and K concentrations (%) in seeds of sesame increased 
with all treatments compared to control. The highest values of N, P and K in seeds were 3.46, 0.60 and 1.07 % 
for soil application with humic acid combined with the high rate of mineral N fertilizer. All combinations 
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between either organic or bio fertilizers and different rates of mineral N markedly affected on N, P and K 
concentrations in sesame seeds, in the both seasons. Theses results are in agreement with Antoun et al. (2010). 
Generally the obtained increases in macronutrient concentrations in seeds may be due to the availability of them 
in the soil as a result of decreasing soil pH and salinity caused by the action of  organic materials or bio-
fertilizer. 
 
Table 6: Macronutrient concentrations and protein content in sesame seeds, in both seasons. 

Treatments Rates of N 
kg fed-1 

Macronutrients   
(%) 

Protein  
(%) 

N P K 
1st  2nd  1st  2nd  1st  2nd  1st  2nd  

Control 40 2.88 2.95 0.41 0.48 0.83 0.88 18.00 18.44 

Compost 
20 3.14 3.18 0.47 0.51 0.90 0.95 19.62 19.87 
30 3.25 3.30 0.49 0.53 0.94 0.97 20.31 20.62 
40 3.33 3.39 0.52 0.56 0.98 0.99 20.81 21.19 

Compost tea 
20 3.12 3.19 0.47 0.49 0.93 0.96 19.50 19.93 
30 3.22 3.28 0.48 0.51 0.95 0.97 20.12 20.50 
40 3.29 3.32 0.51 0.53 0.97 0.98 20.56 20.75 

Humic acid 20 3.31 3.37 0.48 0.52 0.98 1.01 20.69 21.10 
30 3.38 3.41 0.53 0.55 1.02 1.04 21.13 21.31 
40 3.42 3.46 0.58 0.62 1.05 1.07 21.37 21.62 

Bio-fertilizer 20 3.30 3.35 0.45 0.49 1.00 1.03 20.63 20.93 
30 3.37 3.40 0.52 0.54 1.03 1.04 21.06 21.25 
40 3.41 3.44 0.55 0.58 1.04 1.05 21.31 21.50 

LSD at 0.0 5 0.017 0.05 0.018 0.016 0.049 0.016 0.046 0.067 

 
 These results agreed with those obtained by Moussa et al. (2006) and Nasef, et al. (2009). 
 Data in Table (6) showed significant increases in seed protein contents due to the combination of N 
fertilizer with humic acid, bio-fertilizer, compost and compost tea. In this concern, Mahmoud et al. (2006) found 
that seed and straw yields of sesame and wheat and their N, P and K contents as well as crud protein content in 
wheat were increased by application of 75% of N as ammonium sulfate with 25% composting rice. Finally, the 
used treatments illustrated the beneficial effects of partial replacement of chemical fertilization by bio- or 
organic fertilization on seed yield fed-1 as well as  seed oil (%) and protein (%).  
 
2.3 Micronutrient concentrations in sesame seeds: 
 
 Effect of the used treatments on Fe, Mn and Zn concentrations in sesame seeds are presented in Table (7). 
Data cleared that application of all treatments caused marked increases in almost micronutrient concentrations 
of Fe, Mn and Zn in sesame seeds. The highest values of Fe content in sesame seeds was 84.13 recorded by 
compost treatment, while, was 55.87 for Mn and 36.14 mg kg-1 for Zn recorded by applying bio-fertilizer 
combined with 40 kg N fed-1. These results were in harmony with those obtained by Shaban and Halmy (2006) 
and Moussa et al. (2006).  Data further showed that, Fe concentration in sesame seeds was insignificantly 
affected by the different mineral N fertilizer rates, in the second season.  
 
Table 7: Micronutrient concentrations in sesame seeds, of the both seasons. 

Treatments Rats of N 
kg fed-1 

Micronutrients   
(mg kg-1) 
Fe Mn Zn 
1st  2nd  1st  2nd  1st  2nd  

Control 40 70.35 71.25 41.02 43.33 23.22 26.68 

Compost 
20 80.59 80.66 44.18 46.41 27.95 30.82 
30 82.10 82.21 49.00 50.53 31.82 32.62 
40 83.26 84.13 52.16 53.34 33.90 35.32 

Compost tea 
20 76.95 77.24 42.29 44.10 25.53 27.19 
30 77.82 78.10 45.42 46.25 30.37 32.07 
40 79.21 79.32 47.36 49.39 32.44 34.22 

Humic acid 20 74.98 75.06 43.55 45.41 28.52 30.46 
30 76.55 77.00 47.00 48.25 32.39 33.20 
40 78.25 78.75 51.42 52.40 34.47 35.49 

Bio-fertilizer 20 75.88 76.02 43.72 45.68 30.32 32.36 
30 76.42 77.12 46.52 48.60 33.62 35.28 
40 78.55 79.36 53.84 55.87 34.00 36.14 

LSD at 0.05 0.016 ns 0.66 0.049 0.65 1.47 
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 The relative increases of Fe, Mn and Zn concentrations in sesame seeds are depending on their available 
contents and their solubility in soil caused by soil amendments, applied in this study. The mean values, of the 
two seasons, of Fe , Mn and Zn concentrations in sesame seeds as affected by treatments could be arranged as 
follows: compost > bio- fertilizer > humic acid > compost tea > 40 kg mineral N fed-1 only. The micronutrient 
concentrations in seeds were within sufficient limits according to Benton et al. (1992). 
 
Conclusion: 
 
 Results from the current study indicated that practicing of organic materials like, compost, compost tea, 
humic acid and bio-fertilizer as a partial substitution of the chemical fertilization, logically protect the 
environment from chemical pollution and its hazards on human and animal health, and their nutrition. In the 
same time, produced higher sesame yield and improved soil characters. In addition, there was more than one 
way to organically amend the soil. 
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