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Iron Chlorosis

The element iron is the second most common element found all over the world, but over 50% of the world’s population is anemic, deficient in iron. There are several reasons for this, but the fundamental reason is that it is difficult for iron to pass from the soil into plant tissue.  This discussion will focus on iron Chlorosis.

The term Chlorosis is generally defined as a “yellowing” of plant leaves due to some nutritional deficiency or lack of chlorophyll in the leaf tissue. Iron Chlorosis is also evidenced by a yellowing of plant leaves but is easily identifiable in that the yellowing is characterized by interveinal yellowing of the leaf tissue. The leaf tissue between the veins will yellow but the veins themselves tend to stay green. Iron (Fe) deficiency shows up in the new leaves as they first appear and spread to the lower part of the plant, whereas other forms of Chlorosis such as deficiencies of N, S, K, Mg, Mn and Zn appear first in the lower part of the plant in the older leaves. Mg deficiency will turn a purple color in more serious cases.

Iron Chlorosis occurs when the plant is deficient in iron, which is essential in the synthesis of chlorophyll in the presence of sunlight. Iron is also necessary for the proper functioning of enzymes that influence respiration and plant metabolism.  The main role of Fe is the formation of ferredoxins, iron-sulfur molecules that store and release electrons for plant reaction. Plants with iron deficiencies become stressed, more susceptible to disease, mature slower and therefore produce poor yields.

Crops most affected are soybeans, flax, corn, grain sorghum, beans, sunflower, barley and wheat. 

Soybeans are usually the most severely effected because of their inability to take iron from the soil, as compared to other crops. The same field that produces Chlorosis in soybeans may not produce Chlorosis in other crops.

Conditions that promote Fe deficiency and Chlorosis:

Fe may be present in the soil but not available to the plant. Fe always tends to convert to its most oxidized state, which is iron oxide (FeO2 or Fe2O3). In this form it is not readily available to the plant. 

High pH soils (> 6-7) prevent Fe from being taken up by the plant by rendering the Fe insoluble and therefore cannot move from the soil into the plant.

Excessive use of phosphates causes the iron to be tied up by the phosphate molecule, rendering it insoluble and useless.

Standing water or low-lying areas that drain slowly will leach salts of Cu, Mn or Zn out of the soil and may promote Chlorosis. 

Tightly compacted soil results in low Fe uptake and therefore Chlorosis.

Treatment for Fe Chlorosis:

Selection of the proper plant variety is important (find the variety with highest resistance to Chlorosis)


Applications to the soil (to lower the pH):



Low pH fertilizers such as ammonium sulfate



Sulfuric Acid (not recommended due to its depleting effect on the soil)

Foliar Applications:

Ferrous Sulfate (can burn leaves and is less effective due to low uptake)

– phytotoxicity (can exchange Fe for Ca), low uptake and high price

Foliar Ultra Trace by GroWonders

The best approach is Chlorosis resistant variety selection combined with early and follow-up foliar treatment.

GroWonders Ultra Trace

GroWonders Ultra Trace (UT) contains in addition to Fe, the essential trace elements Mn, Zn, Cu, B, Mo and S. All these micronutrient metals are in a highly charged state (reduced), which are easily taken up by the plant and passed through the plant’s tissue. It has a specific gravity of 1.4 and the Fe is in the ferrous (+3 charged state). Tests show that GroWonders Ultra Trace will outperform Chelated Iron (EDTA and DTPA) which is the form of most micronutrient carriers in the industry.  

Advantages of GroWonders Ultra Trace:

1. Efficient, up to 76% better than chelates

2. Economical – 6 to 8 oz. UT per acre 

3. Easy to use

Why GroWonders technology works better:

It has the uptake of an ion and the resistance to phosphate of a chelate.  The result is less iron phosphate precipitation inside the tissues of plants. 

GroWonders Fe in UT provides the building blocks for iron sulfur molecules, ferredoxins, essential in plant reactions, including photosynthesis.  Ferredoxin has the role of a “capacitor”, storing (from chlorophyll) and releasing electrons on demand.

GroWonders UT has ferrous iron (green), the charged form of iron.

GroWonders UT provides all the essential trace elements in the most highly charged form.

Application of Gro Wonders Foliar UT:

Iron deficiency in plants occurs early in the plant live and requires treating early. As new leaves are produced, additional applications are required for optimal control.

The first application should take place early in the leafing stage (at the first sign of yellowing or at the first trifoliate stage) and the recommended application rate is 6 – 8 oz. of Foliar UT concentrate in 10 gallons of water per acre.  

One or two additional applications, each at the same rate of 6 – 8 oz. Foliar UT per 10 gallons of water per acre, may be required if yellowing reappears during the growing season. These applications should take place before yellowing progresses.

