
 

1- INTRODUCTION 

 

 

 Calcareous soils are widely spread in arid and semiarid regions. It 

has been estimated that these soils occupy approximately 30 % of the 

Earth
'
s total land area. In Egypt, the calcareous soils constitute about 25 – 

30 % of the total area according to Ministry of Agriculture estimation, 

located mainly throughout the northern coastal region. This area is one of 

the most promising areas for horizontal agriculture expansion in Egypt. 

 Calcareous soils are defined as soils containing amounts of calcium 

carbonate that affect distinctly the soil properties related to plant growth, 

whether they are physical, such as soil-water relations, and soil crusting 

or chemical such as the availability of plant nutrients. 

 Iron deficiency of agricultural crops is commonly associated with 

calcareous soils. The major cause of Fe deficiency is the very low 

solubility of the Fe oxides, as well as, its interaction with other minerals 

in soil. Availability of Fe in soils is a function of a number of properties 

including clay, soil pH, organic matter, CaCO3 content, phosphorus, and 

other micronutrients. Calcium carbonate has a dominant influence on any 

system in which it is present due to its high buffering capacity, basicity 

and relatively high solubility compared to the most soil components. 

Calcium carbonate provides a reactive surface which acts as a sink for 

protons during acid/base reactions involving dissolved Fe species in the 

soil solution. 

 Soil application of moderate rates of inorganic Fe sources generally 

does not correct Fe chlorosis because the applied Fe quickly becomes 

unavailable to plants. Some synthetic chelates are effective for crops 



under certain soil conditions, but their high cost restricts the use of them 

to high cash crops. Acidification of soil results in increased levels of 

available Fe for crops. While neutralizing the free CaCO3 in calcareous 

soils is too costly and impractical, acidifying small portions of the root 

zone in these soils may prevent Fe chlorosis. Combining FeSO4 or other 

Fe source with acidic products may maintain the added Fe source in an 

available form for a longer period of time. Some current commercial 

fertilizers consist of urea combined with H2SO4 or H3PO4. Because of the 

high acidity of these fertilizers native micronutrients including Fe in soil 

might be solubilized by band applications which could increase their 

plant availability. 

 The objectives of this investigation were to study (i) the role of 

indigenous soil factors on availability of iron to monocotyledonous and  

dicotyledonous plants. (ii) the effect of FeSO4 and acid type-fertilizer on 

availability of iron to soybean plants grown on low or high calcareous 

soils, and (iii) the effect of different amendments on soil pH and DTPA-

extractable Fe in calcareous soils in the presence of different Fe 

compounds. 

 

 

 

 

 

 

 

 


