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ABSTRACT 

 

 This study was conducted in Nubaria region, Egypt in a sandy loamy soil in December 2007 and 2008 to 

investigate the effect of different amino acid sources and foliar application doseon the growth and productivity 

of onion (Allium cepa) cv. Giza 20. Threedifferent amino acid compounds i.e Superbiomine, pepton and Amino-

power were sprayed in the levels of (0, 0.5; 1; 2); (0, 0.5, 1, 1.5) and (0, 0.5, 1, 1.5) respectively at 30 and 60 

days after planting. Several measurements on growth, yield and quality of oinion plants were recorded in 

response to the application of amino acid compounds.The results indicated that onion plants respoded positively 

to the application of amino acids. Growth, productivity and qaulity of onion plants were enhanced by the 

application of Superbiomine, pepton and Amino-power. The possible explanations of the effects of amino acid 

compounds are discussed. 
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Introduction 

 

 Onion is one of the world’s stratigic crops with a growing demand worldwide. The world trade of onion has 

exceeded 6.3 million tonnes valueing more than 3.0 billion US dollars (FAO, 2011). FAO (2012) has 

demonstred that the world production of onin has reached 82,851,732 tonnes with Chaina in the lead and Egypt 

is ranked the sixth.Back to at least 4000 B.C., the ancient Egyptians are known to have cultivated this crop along 

the Nile River and nowadays the expansion of onion cultivation is taking place in the new reclaimed lands 

bayound the old Nile vally in Egypt. However, reclaimed lands have many problems such as poor structure and 

nutrient deficiency in particular Nitrogen. Potassium is also a very important macronutrient, which plays 

important roles in metaboliates transfer in plants that reflect on growing organs including the economic edible 

parts. 

 Improving growth and productivity of onion in the newly reclaimed lands may be achieved by applying 

foliar fertilizers to the plants. Amino acid foliar application has been proved to be a successful strategy to 

promote growth of many crops grown under low fertile soils (Abdel-Mawgoud et al. 2011; Tantawy et al. 

2009). Earlier, Güne et.al, (1996) partially replaced nitrate fertilization by amino acids in the nutrient solution in 

order to reduce nitrate content in the bubls with successful results. It is also known that amino acids are organic 

nitrogenous compounds that are the building blocks in the synthesis of proteins. According to Sarojnee et al. 

(2009) amino acids can improve fertilizer assimilation, increase uptake of nutrients and water, enhance the 

photosynthetic rate and dry matter partitioning, and hence increase yield and quality. Many authors reported 

that, the foliar application of amino acids can enhance plant growth, fruit yield and improve its quality in 

cucumber (Kamar and Omar 1987), garlic (El-Shabasi et al. 2005); potato (Awad et al. 2007) and green bean 

(Abdel-Mawgoud et al.,2011). Furthermore, amino acids are also used to alleviate the negative effects of some 

environmental stress e.g. salinity (Neeraja et al. 2005; Tantawy et al. 2009). 

 Therefore the aim of this study was to investigate the interactive effect of different levels and sources of 

foliar amino acids applications on the growth and productivity of onion. 

 

Material and Methods 

 

 This study was conducted in a sandy soil (Table 1 shows the physical and chemical characteristics of the 

soil). at the experimental station of the National research Center in Nubaria region, Behaira governorate, Egypt 

in December 2009 and 2010.Each experimental plot was 4 x 6 m contained 10 rows each of 4m long and 50cm 

width. The outside rows of each plot were considered as boarders. The center two rows of each plot were used 

for plantsampling.Onion (Allium cepa) cv. Giza 20 was transplanted on both sides of rows at 7-8 cm with in-row 

(38 plant m
-2

) in December 2009 and 2010. Onionwas drip-irrigated during the growing season. 

 Three different compounds of amino acids were foliarly applied to the plants namely Pepton (85% total 

Amino acids, 16% Free Amino Acids, 12% organic N, 2.5% K2O); Aminopower ( 40% total Amino Acids, 20% 

free Amino acids, 3% Vitamins, 1500ppm chelated Fe, 500 ppm chelated Zn, 500 ppm chelated Mn and 3.5% 

potassium cetrate) and Biomean (20% free Amino acids, 0.001% Ascorbic acid, 0.01% vitamines, 2.5% 
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chelated Fe, 2% cheated Zn, 1% cheated Mn, 0.001% B, 0.01% chelated Cu and 0.0001% Mo). Each compound 

was sprayed in four levels i.e. (0, 0.5, 1.0 and 2 cm
3
/L). The foliar applications were carried out at 30 and 60 

days after transplanting. The total dose of applied nitrogen to the soilwas the same for all treatments and as 

recommended by the ministry of Agriculture in Egypt (250 Kg N/ha.).  

 
Table 1: Physical and chemical properties of the experimental soil. 

  Physical properties    

Sand Clay Silt Texture F.C. % W.P. % 

90.08 9.26 0.66 Sandy 16.57 5.25 

   Chemical analysis     

E.C. P.H.   Meq./L.    

M/moh.  Ca Mg Na K HCO3 Cl 

1.7 8.2 7.02 0.527 0.982 0.31 1.3 0.566 

 

 Cultural operations other than experimentaltreatments were carried out according to the recommendations 

of Extension Services Department, Ministry of Agriculture, Egypt. 

 Plant lengths, number of leaves, fresh and dry weights of leaves were recorded at 80 days after planting. 

Onion samples were collected at harvest time, i.e., two rows,2 m long, was harvested from each plot where, bulb 

diameter and thickness of neck were determined. Theonion bulbs were weighted to determine fresh weight 

thendried at 60°C to determine DM content.  

 A complete randomized block design was used and the analysis of variance procedures was conducted 

using SAS statisticalprocedures (SAS Inst., 2013). All differences discussed aresignificant at the P 0.05 

probability level unless otherwisestated. Differences among treatments were differentiated by analysis-of-

varianceat the P 0.05 probability level.    

 

Results: 

 

 Table (2) shows the mean responsesof vegetative growth of onion plant to the applied treatments. Plant 

length responded positively to the different application rates of different surces of amino acids. Based on 

average effect, Biomean showed a positive signicicant supperior effect compared to pepton and aminopower. 

The later two compounds were not significantly different between each other as an average effect on plant 

length. Despite the big variation and trends in all sprayed treatments, Biomean spray at 1 cm
3
/l recorded the 

highest significant effect on plant length compared to all treaments including the control treatment (fig. 1). 

 
Table 2: Effect of amino acid compounds on growth of onion plants (Data are means of two seasons). 

  Plant length No. Leaves Leaves FW 

(g) 

Leaves DW (g) Total FW 

(g) 

Total DW (g) 

Means of 

Source 

Pepton 75.33 B 9.22  B 35.44 B 10.10 A 120.8 A 20.42  B 

Amino-

power 

74.25 B 9.69  B 31.51 C 9.41   A 106.6 B 20.12  B 

Biomean 77.67 A 10.67A 40.39 A 11.17 A 119.0 A 23.07  A 

 

 
 

Fig. 1: Effect of different amino acid sources foliar applications at different concentrations on plant length of 

onion plants. Letters are differenes among treatments using Duncan test. 

 



83 
Middle East J. Agric. Res., 3(1): 81-88, 2014 

 

 Number of leaves/plant responded positively and significantly to all sources of amino acids especially the 

highest applied concentrations (Fig.2). Pepton application at the highest rate (2 cm
3
/l) showed the superior effect 

of all treatments.However, as an average effect of all applied concentrations for each source, Biomean showed 

the highest significant effect compared to Pepton and aminopower treatments and the later two sources were not 

significantly different from each other (Table 2). Similar trends were observed in the fresh weight of leaves (Fig. 

3) where all applied amino acids gave positive effect on fresh weight of the leaves with the highest effect 

recorded with Biomean application at a rate of 1.0 cm3/l. On average, the treatment of Biomean rcorded the 

highest significant effect followed by pepton and the tailed by aminopower (Table 2). However, when looking at 

the data of leaves dry weight, the average effect of all amino acid sources were not significantly different from 

each other (Table 2). These average effects were the results of the variations recorded in individual treatments 

that showed a superior significant effect of the applied concentrations of 2.0, 1.5 and 1.0 cm3/l of Biomean, 

Aminopower and pepton respectively (Fig. 4). The highest concentrations of biomean and pepton were not 

significantly different compared to each other or to the lower concentrations of the same source of amino acid. 

 

 
 

Fig. 2: Effect of different amino acid sources foliar applications at different concentrations on number of leaves 

of onion plants. Letters are differenes among treatments using Duncan test. 

 

 
 

Fig. 3: Effect of different amino acid sources foliar applications at different concentrations on fresh weight of 

leaves of onion plants. Letters are differenes among treatments using Duncan test. 

 

 The overall plant fresh weight responded also positively and significantly to the applied amino acids 

treatments (Fig. 5). The average effects of all applied concentrations showed that there were not significant 

different between Biomean and peton treatments and both of those treatments were significantly higher 

compared to aminopower treatments (Table 2). The data of indiviual treatments showed that the treatment of 1.0 
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cm
3
/l pepton was superior and had the highest significant effect compared to all other aplied treatments and 

followed by Biomean at 2.0 cm
3
/l treatment. Total plant dry weight showed also the superior effect of Biomean 

compared to the other two aminoacid sources (Table 2). Pepton and Aminopower did not show any siginificant 

difference between each other. As an individual treatment, the highest concentration of each applied source 

recorded the highest significant effect on total plant dry weight and were not significantly different among each 

other (Fig. 6). 

 

 
 

Fig. 4: Effect of different amino acid sources foliar applications at different concentrations on dry weight of 

leaves of onion plants. Letters are differenes among treatments using Duncan test. 

 

 
 

Fig. 5: Effect of different amino acid sources foliar applications at different concentrations on total plant fresh 

weight of onion plants. Letters are differenes among treatments using Duncan test. 

 

 Nick diameter as a parameter of quality responded also positively to the highest concentrations of 

Aminopower and Biomean meanwhile lower concentrations of these two sources and all application rates of 

Pepton did not show any significant positive effects on this parameter (Table 3 and Fig. 7). Another parameter 

of quality is bulb diameter which responded positively and significantly to the application of Biomean followed 

by Pepton and tailed by Aminopower (Table 3 and Fig. 8). The most significant effect on bulb fresh weight was 

recorded with the applied concentration of 1 cm
3
/l of biomean followed by 2 cm

3
/l of the same source (Fig. 9 

and Table 3).  Dry weight of the bulb did not show any significant difference among the three amino acid 

sources as an average of the applied concentrations (Table 3). Meanwhile, the highest applied concentration of 

Pepton showed the highest significant effect on bulb dry weight followed by the highest applied concentration 

of Biomean (Fig. 10). 
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Fig. 6: Effect of different amino acid sources foliar applications at different concentrations on total plant dry 

weight of onion plants. Letters are differenes among treatments using Duncan test. 

 
Table 3: Effect of amino acid compounds on productivity and quality of onion plants (Data are means of two seasons). 

  Nick diameter Bulb diameter Bulb FW (g) Bulb DW (g) 

Means of application 

source 

Pepton 2.12  A 4.27    A 35.44  B 10.10   A 

Aminopower 2.28  A 3.86    A 31.51  C 9.41     A 

Biomean 2.05  A 4.04   A 40.39 A 11.17   A 

 

 
 

Fig. 7: Effect of different amino acid sources foliar applications at different concentrations on nick diameter of 

onion bulb. Letters are differenes among treatments using Duncan test. 
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Fig. 8: Effect of different amino acid sources foliar applications at different concentrations on bulb diameter of 

onion plants. Letters are differenes among treatments using Duncan test. 

 

 
 

Fig. 9: Effect of different amino acid sources foliar applications at different concentrations on average fresh 

weight of bulb of onion plants. Letters are differenes among treatments using Duncan test. 

 

 
Fig. 10: Effect of different amino acid sources foliar applications at different concentrations on average dry 

weight of bulb of onion plants. Letters are differenes among treatments using Duncan test. 
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Discussion: 

 

 In recent years, it has become evident that plants can take up and use amino acids as a source of nitrogen 

(Frommer et al. 1993; Montamat et al. 1999; Neelam et al. 1999) and this led to the recommendations of using 

aminoacids to improve the performance of some vegetable crops (Abdel-Mawgoud et.al., 2011; Tantawy et.al., 

2009). These applications seem to be effective also with onion crop as was appeared in this study. Despite the 

observed variation in the results, the general trend of all applications showed that there are positive effects of 

aminoacids application on different plant growth and performance.The overall improvement in plant growth 

parameters and yield due to application ofamino acids may be due to providing readily source of growing 

substances which form the constitutes ofprotein in the living tissues. Generally, Amino acids were found to 

increase number of flowers, fruit settingand fruit yield (Neeraja et al., 2005). Mixture of amino acids provedto 

be effective in improving plant growth under abiotic stress (Tantawy, 2007) hence it is expected to improve 

plant growth and production under normal environmental conditions. The observed differences in response 

among treatments of different applied compounds may be due to their different compositions particularly the 

concentration of amino acids and the micro nutrients included in each compound. Hence, the superiority of 

Biomean can be explained based on the high content of the free amino acids and its content of almost all micro 

nutrients compared to the other two compounds. Meanwhile the better effect of Pepton compared to 

Aminopower may be due to the higher content of total amino acids which is almost double in pepton compared 

to aminopower.According to Kirkby and Römheld (2004) in these lower concentrations, micronutrients are 

fundamental for the growth and development, acting as constituents of cell walls (B) and membranes (B and 

Zn), as constituents of enzymes (Fe, Mn, Cu and Ni), of activation of enzymes (Mn and Zn) and in 

photosynthesis (Fe, Cu, Mn and Cl). Zn
2+

 is required for RNA splicing (Shomron et al., 2002). Sharma (2006) 

reviewed the phenomenal progress that has been made in our understanding of the several and diverse ways in 

which micronutrients alter or regulate the functioning of plants and produce a wide array of responses enabling 

quantitative and qualitative changes in plant yield.Our results suggest the posibility of using foliar application of 

amino acid compounds to improve growth, productivity and qulaity of onion plants under sandy soil conditions. 
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