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ABSTRACT 
 

Two field experiments were carried out during two successive  winter seasons 2009/2010 and 2010/2011 at 
National Research Centre Experimental Farm, Nobaria, Behira Governorate, Egypt to study the effect of 
chemical and/or natural phosphorus fertilizer as individual and or mixed with or without bio-fertilizers on 
vegetative growth, yield, quality and nutrient contents of onion bulbs cv. Giza 20. The most important obtained 
results were as following: The longest plants, highest leaves and largest bulb and neck diameter, fresh and dry 
weight as well as the heaviest total bulbs yield and its best physical and chemical characters were recorded with 
that onion plants which received the recommended rate of P (90 P2O5 units/fed.) with bio-fertilizers 
(phosphorein) at rate of 10 kg/fed. On the contrary, the poorest onion plant growth, total bulbs yield and its 
quality was associated with that plants received its phosphorus requirements in the form of rock phosphate 
(natural form) as individual and/or as mixture with phosphorein. 
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Introduction 
 

The need for supply vegetable crops with chemical and or natural fertilizers was proved to be very essential 
for the production of higher yield and for improving its quality. Slow release form of N, P and K elements 
include organic nitrogen and/or P (such as rock phosphate) as well as potassium (natural potassium), these 
materials release over a period time. However, natural materials are broken down by soil microorganisms. 

 Among the methods that have been followed for improving the growth, yield and its quality of onion plants 
are the application of P fertilizer. However, un-controlled application of such fertilizer to the soil could result in 
some problems. Recently, it was found that, the use of bio-fertilizer and/or natural fertilizer are cheap means for 
supplying plants with phosphorus during the growth schedule which could partially substitutes the expensive 
applied chemical fertilizers, thus leading to significant decrease in the production cost. In addition, pollution rate 
in the soil, water and the product could be lowered as a result of this practice. Positive effects of phosphorein 
and chemical phosphorus fertilizer on growth, yield and quality were found by El-Kalla et al. (1997) and 
Sharma and Nanadeo (1999) on faba bean and Hewedy, (1999) on tomato and Abraham and Lal (2002) on 
mustard and  Anany, (2002) on beans and Estefanous et al. (2003) on okra. The objective of this work was to 
study the effect of natural or chemical phosphorus fertilizer in combination with or without bio-phosphorus 
fertilizer (phosphorein) on growth, yield and its quality of onion plants. 

 
Material and Methods 

 
This study was carried out at the experimental station of the National Research Centre, Beheira Governorate 

(north of Egypt), during the two winter successive seasons of 2009/2010 and 2010/2011 under newly reclaimed 
sandy soil conditions to investigate the effect of chemical and or natural phosphorus fertilizer as individual 
and/or mixed with or without bio-fertilizers on vegetative growth, yield, quality and nutrient contents of onion 
plant cv. Giza 20. The experiment considered 8 treatments of phosphorus fertilizer as following in Table (1). 
The full amounts of different sources of phosphorus were applied at the time of final land preparation. However, 
the nitrogen fertilizer at 120 units/fed. as ammonium  sulphate (20.6%) was side dressed in two equal portions 
60 and 90 days after transplanting date. Also, potassium fertilizer at rate of 90 unit of K2O/fed. was added as 
potassium sulphate at 75 and 90 days old. 
 
Table 1: The different treatments of the experimental design.                  

Phosphorus dose and source Treatments 
No phosphorus addition. 1- No P fertilizer (control) 
90 units of P2O5/fed. as calcium super phosphate + 10 kg/fed. as 
phosphorein. 

2 Chemical P + bio-fertilizer P. 
 

60 units of P2O5/fed. as calcium super phosphate + 30 units of P2O5/fed. as 
rock phosphate.  

3- Chemical P + natural P (2:1). 

90 units of P2O5/fed. as calcium super phosphate. 4- Chemical P only. 
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30 units of P2O5/fed. as calcium super phosphate + 60 units of P2O5/fed. as 
rock phosphate.

5- Chemical P + natural P (1:2)  

45 units of P2O5/fed. as calcium super phosphate + 45units of P2O5/fed. as 
rock phosphate. 

6- Chemical P + natural P (1:1). 

90 units of P2O5/fed. as rock phosphate. 7- Natural P only. 
90 units of P2O5/ fed. as rock phosphate. + 10 kg/fed. as phosphorein. 8- Natural P + bio-fertilizer P. 

 
 Also, potassium fertilizer at rate of 90 units of K2O/fed. was added as potassium sulphate at 75 and 90 days 

old. Uniform onion seedlings at 4 to 5 green true leaf stage or 20 cm height, were transplanted in the 
experimental field on the third week of December in both seasons of 2010 and 2011. Seedlings were planted on 
drip irrigated ridges of 70 cm width, 10 m length and 10 cm apart on both sides of ridge. Each experimental plot 
included 4 ridges with a net area of 28 m2. All agricultural practices for onion crop production in the growing 
area were carried out as recommended by Egyptian Ministry of Agriculture. The physical and chemical 
properties of the experimental soil samples Table (2) were conducted according to the procedures indicated by 
Jackson (1967). 

 
Table 2: Physical and chemical properties of the experimental soil.   

Physical properties 
Texture Silt % Clay % Sand % 
Sandy 6.14 4.10 89.76 

Chemical analysis 
Anions (Meq./ L) Cations (Meq./ L) CaCo3 

(%) 
OM 
(%) 

pH 
EC 
(ds/m) So4 Cl HCo3 Co3 P+++ K+ Na+ Mg++ Ca++ 

0.6 1.1 1.05 Nil 0.11 0.44 0.84 0.25 1.3 7.85 0.43 8.34 1.32 

 
The experimental design was a complete randomized block system with three replicates. The obtained data 

were tabulated and subjected to statistical analysis and mean separation was done using the least significant 
differences (LSD) test 0.05 level of probability according to the method described by Snedecor and Cochran 
(1980). 

 
Measured parameters:                                                                                
 
Vegetative growth parameters:                                                                  

 
 A random sample of 5 onion plants were taken from each experimental plot at 120 days after transplanting 

date and transferred to the laboratory to determine the following parameters:                                  
Plant length (cm).                                                                                          
Number of leaves/ plant.                                                                               
Bulb length and diameter (cm).                                                                    
Neck length and diameter (cm).                                                                    
Fresh and dry weights of leaves, neck and bulb as well as whole plant (g/plant).                                                                          

 
Yield and physical properties of bulbs:  

 
At harvesting time 150 days after transplanting date 10 bulbs from each plot were randomly chosen to 

determine the following parameters:    
Bulb length and diameter (cm).                                                                     
The average weight of bulb (g).                                                                     
Average yield of bulb determined by weighting the harvested bulbs from each experimental plot and total 

yield was calculated as ton/fed.                 
 
Macro and micro-nutrient contents: 

 
Bulb tissues were oven dried at 70oC for constant dry weight then fine grinded and used to determine ion 

contents on a dry weight basis. Bulb dried samples were wet digested as described by Wolf (1982). Total 
nitrogen and phosphorus were determined using the modified micro Kjeldahl method and colorimetric method 
using spectro-photometer respectively, according to the procedure described by Cottenie et al. (1982). 
Potassium content was measured using flam photometer method as described by Chapman and Pratt (1978). In 
addition, protein percentages in bulbs were calculated by multiplying nitrogen content by 6.25. However, 
reading of TSS was taken using handle refrectometer calibrated as percent sucrose (A.O.A.C. 1990). 
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Results and Discussion 
 
A- Plant growth characters: 

 
The response of onion plant growth characters to the different treatments of phosphorus applications (super 

phosphate, phosphorin and rock phosphate) as soil top dressing during the two experimental seasons of 
2009/2010 and 2010/2011 are shown in Table (3). Whereas, the addition of the all treatments gained an 
enhancement in all plant growth characters (length of plant, fresh, dry weight of leaves, neck and bulb, average 
number of leaves/plant as well as diameter of bulb and or neck), if compared with the control. Addition of the 
recommended rate of P 90 P2O5 units/fed. with bio-fertilizers (phosphorein) at rate of 10 kg/fed. gave the vigor 
plant growth (the highest values of plant growth parameters) if compared to the other P treatments, followed in 
descending order by that plants which received P as chemical form. On the contrary, the weakness onion plant 
growth was recorded with that plants which supplied rock phosphate (natural form). Moreover, mixing chemical 
P with natural one with 2:1 ratio, respectively resulted superiority in plant growth than using the 1:2 ratio, 
respectively. It means that, with increasing the level of rock phosphate in the fertilizer caused a depression in 
plant growth measurements. Whereas, the statistical analysis of the obtained results found that, the differences 
within different phosphorus treatments were great enough to reach the 5% level. These findings truly were 
recorded for the two experiments. It could be concluded that, using phosphorus fertilizer as chemical as 
individual application and/or with addition bio-phosphorus (phosphorein) gained the best plant growth of onion 
compared with the other P treatments. Generally, the superiority of onion plants which received its P fertilizer 
requirements in chemical form might be attributed to that addition P in this form is a more availability and 
solubility for plant absorption, consequently increasing the level of phosphorus in rooting zone. Many 
investigators had a good according with that which written here (Nikolay et al., 1996; Vachhain and Patel 1996; 
Warade et al., 1996; Hinsinger, 2001; Pant and Reddy 2003; Shafeek et al., 2004; El-Assiouty and Abo-Sedera 
2005 and Shaheen et al., 2007). 

 
B- Onion bulbs yield and its physical quality: 

 
The results illustrated in Table (4) noticed that, addition phosphorus fertilizer as super-phosphate (chemical 

form) at the recommended rates, i.e., 90 P2O5 units/fed. with adding bio-phosphorus (phosphorein) at 10 kg/fed. 
caused an enhancement in bulb yield and its quality followed in decreasing order by that onion plants which 
supplied by phosphorus fertilizer as chemical form and/or that of adding chemical+ natural at ratio of 2:1, 
respectively. Whereas, in most cases, there is no significant difference within these two treatments. 

Generally, it could be abstracted that, all form of P fertilizers  gained an increase in bulbs weight (ton/fed.) 
as well as its physical measurements (bulb dimension and bulb weight) if compared with the no P treated 
(control). On the contract, within all P treatments, that plants which received its requirements in the form of rock 
phosphate (natural form) as individual and/or as mixture with phosphorein these forms gained the lowest bulbs 
weight and physical measurements if compared with other P forms. These results had good during the two 
experiments. It could be concluded that, the superiority in total bulbs yield and its quality which recorded with 
addition phosphorus fertilizer in the form of chemical as individual and/or as mixed with rock phosphate as 
natural at 2:1 ratio respectively for chemical and natural might be attributed to that forms caused an 
enhancement in plant growth characters (Table 3) which synthesis more accumulated metabolic material and 
consequently reflected in total bulbs yield and its quality. Many workers had obtained a similar trend of results 
(Gupta et al., 1999; Sharma and Nanadeo 1999; Ghoname and Shafeek 2005; El-Assiouty and Abo-Sedera 
2005; Yadav et al., 2005 and Shaheen et al., 2007). 

 
C- Nutritional values: 

 
Table (5) showed clearly that, the protein, N, P and K content as nutritional values and the values of total 

soluble solids (TSS) of onion bulbs tissue significantly response by the application of phosphorus fertilizer as 
chemical individual fertilizer and/or as mixed with natural rock phosphate or with bio-fertilizer (phosphorein). 
These findings were true for all determining elements during the two seasons, except potassium content of 1st 
season. Generally, the no-fertilized plants (control) gained the lowest protein, N, P and K content and TSS 
value. On the contrary, addition of the recommended phosphorus fertilizer in the chemical form plus 
phosphorein as bio-fertilizer caused an increasing to reach the highest values of protein, N, P and K as well as 
TSS value followed in decreasing order when onion plants which received phosphorus fertilizer as chemical + 
natural at ratio of 2:1, respectively. These results held good in the two experimental seasons. It could be 
concluded that, phosphorus fertilizer as chemical plus bio-fertilizer resulted in the best nutritional values, i.e., 
highest protein, N, P and K. Also, the obtained data revealed that, addition chemical phosphorus was more 
effect to gain the best nutritional values if compared with using the natural phosphorus (rock phosphate). It 
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could explained this superiority might be attributed to chemical phosphorus contain more availability of P 
nutrient, plus its more solubility if compared to the rock phosphate. Also, the bio-phosphorus fertilizer which 
had a microorganism, its mode of action with chemical phosphorus is more effective consequently this in turn 
resulted in increase the absorption of nutrimental elements from soil media. The investigation which carried out 
by Sharma and Nanadeo (1999); Fatma et al. (2002); El-Assiouty and Abo-Sedera (2005) and Shaheen et al. 
(2007) in good according with that recorded. 

 
Table 3: Effect of phosphorus fertilizer at different forms on onion plant growth characters during the two experimental seasons (2009/2010 and 2010/20110). 

Treatments Plant 
length 
(cm) 

No. of 
leaves
/plant 

Diameter (cm) Fresh weight (g) Dry weight (g) 
Bulb Neck Leaves Neck Bulb Total Leaves Neck Bulb Total 

1st season 
Control 56.83 5.97 3.50 1.57 24.23 24.65 51.17 100.04 9.94 4.54 17.20 31.67 

Chemical P + bio-P 80.60 9.17 5.07 2.40 38.85 44.95 85.24 169.05 16.53 8.53 28.45 53.51 
Chemical P + natural (2:1) 64.97 6.67 4.10 1.83 28.10 28.02 57.74 113.85 11.63 5.44 20.06 37.13

Chemical P only 79.37 6.73 4.33 2.00 28.33 30.39 64.06 122.78 12.07 5.91 22.82 40.80 
Chemical P + natural (1:2) 79.10 6.80 4.73 2.20 28.78 32.52 65.33 126.63 12.51 6.28 27.74 46.53 
Chemical P + natural (1:1) 63.77 6.33 3.73 1.80 26.80 27.11 57.95 111.86 11.01 5.12 19.41 35.54

Natural P only 62.47 6.07 3.60 1.57 24.96 25.00 52.56 102.52 10.69 4.83 18.59 34.11 
Natural + bio-P 60.97 6.13 3.73 1.67 25.09 26.01 54.06 105.17 10.45 4.98 18.81 34.24 

L.S.D. at 5% 12.16 0.84 0.53 0.24 3.00 1.51 4.28 8.38 1.18 0.29 1.68 2.34 
 2nd season

Control 50.20 6.43 2.80 1.27 26.00 19.33 64.80 110.13 10.37 3.20 19.67 33.23 
Chemical P + bio-P 75.63 9.64 4.47 1.97 43.72 31.33 98.47 173.52 17.50 5.70 28.07 51.27 

Chemical P + natural (2:1) 59.70 8.63 3.90 1.67 36.73 24.17 76.33 137.23 17.03 4.40 25.13 46.57
Chemical P only 67.57 9.07 4.17 1.77 40.40 26.50 90.03 156.93 17.53 5.23 26.47 49.23 

Chemical P + natural (1:2) 69.33 9.33 4.17 1.87 41.43 28.00 93.07 162.50 17.93 5.53 25.83 49.30 
Chemical P + natural (1:1) 55.80 7.87 3.63 1.53 33.33 24.47 75.33 133.13 16.67 3.87 21.83 42.37

Natural P only 63.23 6.97 2.97 1.40 27.73 21.10 67.73 116.57 13.23 3.27 20.00 36.50 
Natural + bio-P 54.43 7.63 2.97 1.47 27.70 22.73 75.20 125.63 16.33 3.33 20.17 39.83 

L.S.D. at 5% 9.06 0.52 0.63 0.22 2.65 2.90 6.43 8.99 1.56 0.54 2.77 3.20 

 
Table 4: Effect of phosphorus fertilizer at different forms on bulb onion yield and its some physical properties during the two experimental 

seasons (2009/2010 and 2010/2011). 
Treatments Bulb (cm) Average 

weight of 
bulb 

Yield      
(ton/fed.) 

Bulb (cm) Average 
weight of 

bulb 

Yield      
(ton/fed.) Length Diameter Length Diameter 

1st season 2nd season 
Control 6.67 6.97 65.10 7.33 5.80 4.60 64.67 6.30 

Chemical P + bio-P 11.00 9.18 93.75 11.01 9.30 6.90 98.67 9.83 
Chemical P + 
natural (2:1) 

9.19 8.14 82.17 10.01 6.93 6.13 84.33 8.07 

Chemical P only 9.25 8.17 85.46 10.17 7.30 6.43 86.33 8.27 
Chemical P + 
natural (1:2) 

10.34 8.90 85.99 10.24 7.60 6.63 90.67 9.00 

Chemical P + 
natural (1:1) 

8.88 8.13 79.12 9.60 6.73 5.87 81.67 7.90 

Natural P only 7.06 7.77 72.30 8.91 5.97 5.37 76.33 6.40 
Natural + bio-P 8.97 7.74 74.30 9.07 6.43 5.77 80.33 7.23 

L.S.D. at 5% 0.75 0.69 5.18 0.68 N.S. 0.54 N.S. 0.81 
 
Table 5: Effect of phosphorus fertilizer at different forms on the nutritional values of onion bulb tissues during the two experimental 

seasons (2009/2010 and 2010/2011). 
Treatments TSS, 

% 
Protein, 

% 
N, % P, % K, % TSS, 

% 
Protein, 

% 
N, % P, % K, % 

1st season 2nd season 
Control 9.63 9.38 1.50 0.28 1.63 8.93 10.67 1.71 0.29 1.85 

Chemical P + bio-P 11.97 12.69 2.03 0.39 1.77 10.97 13.13 2.10 0.37 2.10 
Chemical P + 
natural (2:1) 

10.67 11.33 1.81 0.32 1.72 9.83 11.88 1.90 0.34 1.94 

Chemical P only 11.00 11.90 1.90 0.36 1.81 10.47 12.40 1.98 0.35 1.95 
Chemical P + 
natural (1:2) 

11.30 12.27 1.96 0.38 1.84 10.67 12.69 2.03 0.36 1.98 

Chemical P + 
natural (1:1) 

10.20 10.98 1.76 0.31 1.65 9.47 11.21 1.79 0.32 1.90 

Natural P only 9.93 9.71 1.55 0.29 1.67 9.10 10.81 1.73 0.30 1.87 
Natural + bio-P 10.30 9.96 1.59 0.30 1.58 9.10 10.94 1.75 0.31 1.88 

L.S.D. at 5% 0.37 0.22 0.04 0.02 N.S. 0.46 0.33 0.05 0.01 0.04 
 

References 
 

A.O.A.C., 1990. Official Methods of Analysis. 15th ed., Association of Official Analytical Chemists, 
Washington, D.C., USA. 



51 
Middle East j. agric. res., 1(1): 47-51, 2012 

 

Abraham, T. and R.S. Lal, 2002. Sustainable enhancement of yield potential of mustard through integrated 
nutrent management in a legume baded cropping system for the inceptisols. Cruciferae Newsletter, 24: 99-
100. 

Anany, T.G., 2002. Effect of some agricultural treatments on growth and dry seeds yield of beans. Ph;D. Thesis, 
Univ. Zagazig, Moshtohor. 

Chapman, H.D. and P.F. Pratt, 1978. Methods of Analysis for Soils, Plants and Waters. Univ. California, Div. 
Agric. Sci., Priced Pub. 4034. 

Cottenie, A., M. Verloo, L. Kickens, G. Velghe and R. Camerlynck, 1982. Chemical analysis of plants and soils. 
Laboratory of Analytical and Agrochemistry. State University, Ghent, Belgium. 

El-Assiouty, F.M.M. and S.A. Abo-Sedera, 2005. Effect of bio and chemical fertilizers on seed production and 
quality of spinach. Inter. J. of Agricu. And Biol., 7-6: 947-952. 

El-Kalla, S.E., A.K. Mostafa, A.A. Leilah and R.A. Awad, 1997. Mineral and bio-phosphatic fertilization for 
inter-cropped faba bean  and onion. Egypt. J. Agric. Res., 77: 253-271.  

Estefanous, A.N., O.M. Sawan and A.F. Abo-Hadid, 2003. Effect of inoculation with phosphate bacteria, 
sawdus compost and nitrogen  sources  on okra yield and some properties of calcareous soil. Acta Hort., 
608: 85-94. 

Fatma, A., Rizk, H.M. Foly and Safia, M. Adam, 2002. Response of onion   plant to organic and inorganic 
nitrogen fertilizers. Minia, J. of Agric. Res. Devel., 22: 129-149.  

Ghoname, A.A. and M.R. Shafeek, 2005. Growth and productivity of sweet pepper grown in plastic house as 
affected by organic,  mineral and bio-N-fertilizer. Pakistan J. of Agronomy, 4(4): 369-372. 

Gupta, R.P., V.P. Sharma, D.K. Singh and K.J. Srivastava, 1999. Effect of organic manures and inorganic 
fertilizers on growth, yield and quality of onion variety. Agr. Dark Red. News Letter.  National Hort. Res. 
And Devel. Foundation, 19(2/3): 7-11. 

Hewedy, A.M., 1999. Influence of single and multi-bacterial fertilizer on  the growth and fruit yield of tomato. 
Egypt. J. Appl. Sci., 14: 508-523. 

Hinsinger, P., 2001. Bioavailability of soil inorganic P in the rhizosphere as affected by root induced chemical 
changes. Plant and Soil, 237(2): 173-195.  

Jackson, M.L., 1967. Soil Chemical Analysis. Printic Holl of India, 144-197. 
Nikolay, V., I. Franco, M. Vassileva and R. Azcon, 1996. Improved plant growth with rock phosphate solubility 

by Aspergills niger on sugar beet waste Estacion Experimental del Zaidin, CSIC Prof. Albareda, 1, 18008, 
Granada, Spain Received 5 July 1995; accepted 6 January 1996.  

Pant, H.K. and K.R. Reddy, 2003. Potential internal loading of phosphorus in a wetlands constructed in 
agricultural land water research, 37: 965-972. 

Shafeek, M.R., Faten S. Abd El-Aal and Aisha H. Ali, 2004. The productivity of broad bean plant as affected by 
chemical and or natural phosphorus with different bio-fertilizer. J. Agric. Sci. Mansoura Univ., 29 (5): 
2727-2740.  

Shaheen, A.M., Mona M. Abdel-Mouty, Aish, H. Ali and Fatma A. Rizk, 2007. Natural and chemical 
phosphorus fertilizers as affected onion plant growth, bulbs yield and its some physical and chemical 
properties. Australian J. of Basic and App. Sci., 1(4): 519-524. 

Sharma, K.N. and K.N. Namdeo, 1999. Effect of bio-fertilizer and phosphorus on growth and yield of soybean. 
Crop Res. Hisar., 17: 160-163.  

Snedecor, G.W. and W.G. Cochran, 1980. Statistical Method 7 th Ed., lowa State Univ. Press, Ames Lowa, 
USA. 

Vachhani, M.U. and Z.G. Patel, 1996. Growth and yield of onion as influenced by levels of nitrogen, 
phosphorus and potash under south Gujarat Conditions. Progressive Hort., 25(34): 166-167. 

Warade, S.D., S.B. Desale and K.G. Shinde, 1996. Effect of organic inorganic and bio-fertilizers on yield of 
onion bulbs cv B-780.  j. of Maharashtra Agric. Univ., 3: 467-468. 

Wolf, B., 1982. A comprehensive system of leaf analysis and its use for diagnosing crop nutrients status. Comm. 
Soil Sci. Plant Anal., 13: 1035-105. 

Yadav, B.D., R.B. Khandelwal and Y.K. Sharma, 2005. Use of bio-fertilizer in onion. Indian J. Hortic. Soc. 
India, New Delhis, 62: 168-170. 


