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ABSTRACT 

Nowadays fertilizers are used as a means of achieving maximum production per unit area. 
These fertilizers should be able to further increase the production of these fertilizers, to 
upgrade the quality of products; in addition to increasing the efficiency of fertilizer, as well 
as human and animal health services. Crop growth, accordance with the law limiting factor 
of Blackman and minimum Liebig, affected by plant nutrient that is restricting. Therefore, 
even if the plant growth in terms of one or more elements is in low situation, the use of 
nitrogen, phosphorus and potassium fertilizers does not help the yield, sometimes makes 
their performance will drop. Therefore, it must be timely analysis and information on the 
amount of soil and plant nutrient deficiency in the use of fertilizers containing the elements 
of the action. Iron as one of the main elements needed in areas where Maize soil iron 
concentration less than 10 mg per kg of soil amendments need to be made of iron. 
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INTRODUCTION 

 

Each essential element, only if it can show its role in nutrition as well as other elements are balanced and 

the proportions are enough. In the past forty years, the development of knowledge about the lack of 

micronutrients in food products containing these elements are widely has increased use of  fertilizers and 

advancements in soil and plant analysis and test methods, more information has provided about needs of 

products under variable field. (35) Zinc and iron deficiency is developed in the world, about 30 percent of 

agricultural soils in the world is mainly because of the limestone or excessive consumption of phosphate 

fertilizers are facing a shortage of these elements. Lack of fertilizer contains micro-nutrients and organic 

fertilizers and ammonium phosphate fertilizers continuous and excessive, triple superphosphate and also relative 

density of cultivation, thereby reducing nutrient concentrations in agricultural soils in the country. 

 

1. Understanding the causes and treatment of iron deficiency in crops: 
1.1 The role of iron in plant: 

Iron is an essential element for the growth of plants, in the case of deficiency in leaf cells not produce 

enough (chlorophyll) and the leaves are colorless (Malakoti and Tehrani, 1999).  

- Iron plays a role similar to Mg in chlorophyll structure (Salardini and Mojtahedi, 1988). 

- Iron increases the activity of enzyme systems such as catalase and peroxidase-oxidase (Portis and Heldt, 

1976). 

- A large part of iron stored in the leaves as phosphorus protein is called Phytoferritin and consumed by 

growing Plastids (Hyde et al., 1963) 

- Barton (1970) founded large amounts of Phytoferritin expressed in chloroplasts and chloroplasts found 80 

percent of iron plant is in its place (Neish, 1939). 

- Moore (1972) stated that iron absorbent in control metabolism (Moore, D. P. 1972). 

- Iron is not easily moving between different parts of the plant, young parts deprived of iron will be yellow 

soon, while the older tissues remain green, so younger tissues rely to continuous iron supply or salts by foliar 

application (Tiffin, 1972). 

 

1.2 apparent symptoms of iron deficiency in plants: 
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If the plant doesn’t able to absorb enough iron, making (chlorophyll) is reduced in the leaves and the leaves 

become pale. In this way, first these pale occurred between veins, but the veins of the leaves followed by severe 

deficiencies, the entire leaf turns yellow. Because iron is not active in the plant, (immobile) and these symptoms 

initially can be seen in the young leaves and stems in the upper part and a severe shortage of all useful plant. In 

Maize, the leaves seem corrugated iron deficiency. The leaves margin, with severe shortages will become white, 

and then burn symptoms (Negros) are observed. It should be noted that only iron deficiency does not lead to 

yellowing of leaves, lack of nitrogen, sulfur, magnesium and some other nutrients, pests and plant diseases or 

low light situations leads to pale leaves (Malakoti and Tehrani, 1999) Plants often suffer from iron chlorosis P 

ratio to Fe is higher than the green tissues. (Dekock and  Hall. 1955; Brown et al., 1959, Kashirad and 

Marschner, 1974) (Fig. 1) 

 
 

Fig. 1: Some of the outward signs of iron deficiency in plants 

 

1.3 The cause of iron deficiency in plants: 

The most important factor for iron deficiency is much bicarbonate in the soil solution. Most soils have 

considerable quantity of lime. Lime alone does not create much difficulty in absorption of iron. Plant root with 

special conditions in its surroundings (release + H or proton acids, organic and natural chelates together) By 

reducing the alkaline soil near the roots solubility of iron compounds added to soil, iron required to adequately 

supply the plant. Heavy irrigation, soil compaction or any other factor reduce the ventilation and leads to 

increase concentration of carbon dioxide in the soil and following reaction is done in the presence of lime: 

 

Caco3 + H2O+Co2                   Ca
2+

 + 2HCo3 

 

Produced bicarbonate has Buffering effect. This means that by preventing the loss of PH in around the roots 

of the solubility of iron compounds and iron absorption decreases. Roots of the plants susceptible to iron 

deficiency are not sufficient to absorb iron, which is inherited characteristic. Of Course effect of plant nutrition 

has been proved right in this case. Sometimes, especially when irrigation water has provided from deep wells, 

there is bicarbonate. Aeration of these waters and sulfuric acid consumption will reduce the amount of 

bicarbonate (Salardini and Mojtahedi, 1988 and Malakoti and Tehrani, 1999) There is evidence that the soil in 

the presence of high phosphate, iron phosphate deposits on the outer surface of the root. Ca
2+

 concentration in 

the soil solution is high in alkaline soils, it seems that Ca
2+

 and Fe
2+

 compete to occupy positions one link 

Tranquility and thus decreases iron absorption (Salardini and Mojtahedi, 1988) 

 

1.4 The ways of prevention of iron deficiency: 

- Plant resistant to iron deficiency 

- Light Irrigation and more often 

- Reduction in land transport machinery 

- Adding organic matter to the soil 

- Appropriate chemical fertilizers 

- The use of elemental sulfur and reduction of PH 

- Application of iron fertilizer (Malakoti and Tehrani, 1999) 

 

2. The role of iron in Maize: 

Iron is one of the main elements needed in areas where iron concentration in soil is less than 10 mg per kg 

of and soil need to be made of iron. Iron plays an important role in the formation of chlorophyll and 

photosynthesis in plants. The amount of iron in the tissues of plants varies from 80 to 200 micrograms per gram 

of dry matter. Iron Dynamics is low in plant, so this deficiency symptoms will appear first on young leaves. 
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Deficiency can be seen with the yellowing leaves. However, green vessels leaves is appeared, iron deficiency is 

more common in calcareous soils and abundant limestone in calcareous soils caused bicarbonate ions (HCO
3
) 

and calcium (Ca), which both reduced iron ions in the soil. 

Marschner et al (1963) stated in the case of iron deficiency, glycine and succinic coenzyme is reduced in 

density, the formation of the Delta amino acids Levulinic (ALA) shows that pre-build material is porphyries 

Stoyanov and Tha (1981) and Bozova and Stoeva (1982) showed that iron deficiency changes endogenous 

phytohormones contents in plants. Bozova and Stoeva (1982) reported that protein and chlorophyll in the leaves 

of maize plants suffering from iron deficiency are less. Mihashi and Mori (1989), Romheld and Marschner 

(1986), Treeby et al (1989) reported that acid doxy myogenic is a photosiderfor  produced by Maize and an 

amino acid that can be combined with iron, synthesized and secreted by the roots caused by iron deficiency. 

Hergert et al (1996) reported that 4.0 million hectares of Maize in Nebraska USA due to the calcareous soils 

with high PH, iron chlorosis were observed in plants. 

In an experiment using ferrous sulfate fertilizers, and iron foliar application with 1.5 percent ferrous sulfate 

concentrations in soils with medium texture and PH of 8.3, 7.7 chlorosis was seen in increased production of 

Maize.  Zang (1997) investigated the effect of iron and copper in monocotyledonous and dicotyledonous plants 

and concluded that the loss of these elements in the soil, the root of these plants with root causes acidification of 

the environment and found that the absorption are two elements to split monocot plants are more active in this 

case. Choudry (1998) reported that the amount of oxygen in the soil to reduce the absorption of iron, due to the 

increased carbon or carbon dioxide is due to the presence of water and calcium, Calcium bicarbonate is 

produced and this causes iron deposition and therefore it is non-absorbable. But some argue that as a result of 

reduced oxygen and increased carbon dioxide, increasing the solubility of calcium carbonate and bicarbonate is 

converted, that in the vicinity of the root of the formation and transport of iron in the synthesis of citric acid that 

prevents cell and plant sap. 

Belkhodja et al. (1998) and Bienfait et al (1989) reported Homeostasis iron in plant cells is strictly 

controlled. Because this element is highly toxic besides the fact that it is essential for the metabolic processes. 

Also reduction of iron in chloroplasts lead to less synthesis containing electron carriers, and this greatly reduces 

the efficiency of photosynthesis. Malakouti and Tehrani (1998) reported that if the plant is unable to absorb 

enough iron, the production of chlorophyll in the leaf declines and leaves become pale. In this situation, the 

distance between the veins turns yellow and then severe shortage except vein, all the leaves are yellow. Neova 

and Stoyanov (2000) reported that iron deficiency has significant impact on the shape and physiology of maize 

chloroplast. Neova, V., Stoyanov (2000) evaluated the effect of growth controller on Maize under iron 

deficiency and reported Gibberellin content of internal production, the amount of chlorophyll and 

photosynthesis decreases in leaf. Singh (2001) found that plants respond to a lack of iron is different depending 

on the species. Sharma (2007) reported under carbon dioxide reduction in iron deficiency, decreased electron 

transfer from photosystem 1 photosystem 2. 
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