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ABSTRACT: Magnesium is an important element in plant nutrition. So this study was carried 
out as pot experiment in greenhouse at Experimental Farm, Faculty of Agriculture, Minufiya 
University, Shibin EI-Kom, Egypt with barley plants (Hordeum vulgare L.) variety Giza 123 
grown on the loamy sand soils to assess the plants response to magnesium fertilizers 
applications during winter growth season 201312014. Three surface soil samples (0- 30 em) 
represented three loamy sand soils of Egypt varied widely in their physical and chemical 
properties and also in their contents of available macronutrients were chosen. Soil samples 
were collected from Wheat Farm, Village 6, EI-Nubariya City- Beheira Governorate (soil 1, 
characterized with low EC and available Mg ); West Abd EI-Haleem Mahmoud Village - Beheira 
Governorate (soil 2, characterized with low nutrients) and Ahmed Oraby Society, South line 4 -
Cairo Governorate (soil 3, characterized with high EC and CaC03). These soils were analyzed 
for some physical and chemical properties and also for their contents of available nutrients and 
different forms of Mg. Magnesium fertilizers were added in three sources, i.e., magnesium 
oxide "MgO" ( 48.2% Mg ), magnesium nitrate "Mg(N03)2 " ( 9.6% Mg and 18.9% N) and 
magnesium sulphate" MgS04. lH20 " ( 20.0% Mg and 14.0 % S) at application rates of 0, 
10, 20 and 30 mg Mg I kg soil. The experiment was carried out in complete randomized block 
design with three replicates. 
The obtained data showed that, increasing added rates of Mg fertilizers were associated by a 
significant increases of plant height (em) and both fresh and dry matter yields ( g pot-1) of barley 
plants, where the highest values of these three parameters and its relative changes "RC" as a 
percent of control values were found in the plants fertilized with Mg (N03)2 followed by MgS04 
treatments for all soils. At the same treatments of Mg , the highest values of the fresh and dry 
weight were found in the plants grown on soil 2, while the lowest values were found in the 
plants grown on soil 1. Agronomical efficiency "AE" ( mg I mg) of the used three Mg fertilizers at 
different application rates were varied from Mg source to another and also from soil to another. 
The highest values of AE associated with the treatments of Mg (N03)2 , especially at low 
application rates. In the three soils, N, P, K and Mg concentration (%), uptake (mg pot-1) and 
relative changes (%) increased with the increase of added Mg. The high content of these 
nutrients and their Rl associated with the treatments of Mg (N03)2 followed by MgS04 
treatments. Except N content, the highest values of P, K and Mg concentration and uptake were 
found in the plants grown on soil 2 and the lowest values were found in the plants grown on soil 
1. The obtained data concluded that, sandy soils of Egypt must be fertilized with Mg, especially 
in N03 or S04 forms to improve its productivity. 
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INTRODUCTION 
Food scarcity and continuous loss of 

agricultural lands are issues of global 
concern. The government of Egypt adopted 
policies aimed at self-sufficiency in food 
production, e. g. extension of cultivated 
areas and increasing the production of the 
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existing agricultural land. The principal 
purpose was and still is to overcome Egypt's 
overwhelmingly unfavorable population to 
agricultural land ratio. The cultivation of 
newly reclaimed sandy and calcareous soils 
has become an unavoidable necessity for 
increasing our agricultural production to 
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