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Extractable iron in two soils of contrasting pH fertilized 
with ferrous sulfate, FeEDTA and FeEDDHA 
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Abstract. The behaviour of FeSO,. FeEDTA and FeEI)l>ti.2 added to a Vertisol (pH 8.3) and 
an Alfisol (pH 5.8) was studied by periodically monitoring DTPA extractable Fe in soil 
samples incubated at - 33 kPa soil moisture at 30°C for X weeks. I t  was found that FeEDD- 
HA was most efrective in both Alliaol and Vertisol in maintaining high amounts o f  extractable 
Fe during 8 weeks. Both FeSO, and FeEDTA were completely inefiective in the Vertisol 
though they were moderately effective in the Alfisol. These results suggest that FeEDDHA is 
the most cfTective source of iron for soil application in the high pH Vertisols. 

Introduction 

Many agricultural crops, especially in the semi-arid tropics, suffer from iron 
deficiency [3]. Spraying foliage with inorganic iron salts or soil treatment 
with synthetic iron chelates such as FeEDTA (ethylenediaminetetra acetic 
acid) and FeEDDHA (ethylenediaminedi-o-hydroxyphenyl acetic acid) are 
the two most accepted methods of correcting iron deficiency [3, 1 I]. Spray- 
ing foliage of crops with inorganic salts such as ferrous sulfate (FeSO,) has 
been shown to be useful but often results are inconsistent and several sprays 
are usually required for the satisfactory alleviation of iron deficiency. 

At ICRlSAT Center, we have observed iron chlorosis on crops such as 
groundnut (Arachis It)-pogaea L.) growing on calcareous soils [7]. We did not 
find spraying with FeSO, to be an entirely satisfactory method in itself and 
a combination of soil treatment with iron chelates and foliar spray with 
FeSO, was found to be the most effective method of correcting iron chlorosis 
in groundnuts [4,7]. However. for chickpea (Cicer urietinun~ L.), Saxena and 
Sheldrake [9] found that two or three sprays of 0.5% FeSO, on the foliage 
corrected iron deficiency symptoms. We have also observed that for ground- 
nuts growing on calcareous soils (pH > 7.5) in field and greenhouse pots, 
soil application of FeEDDHA was effective in correcting iron deficiency but 
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Table 3. DTPA extractable iron (mg kg ' soil) in soils treated with three iron sources. 

Soil 
-- 

Iron source Weeks of incubation 

0 2 5 8 

Alfisol FeSO, 
FeEDTA 
FeEDDHA 
SE k 

Vertisol FeSO, 
FeEDTA 
FeEDDHA 
SE f- 

in the Vertisol. For example, only 14% of the added iron as FeEDDHA was 
extracted by DTPA after 8 weeks of incubation, The corresponding extract- 
able iron values for FeSO, and FeEDTA treatments after 8 weeks were only 
2%. The ineffectiveness of the iron sources might have been due to reactions 
with carbonates. adsorption by clay minerals, and decomposition of the iron 
chelates by soil micro-organisms [3]. 

The amounts of extractable iron in the Alfisol treated with FeSO,, FeED- 
TA and FeEDDHA after 8 weeks of incubation were 9, 15 and 20%. 
respectively, of the amounts of iron added initially. 

The results are consistent with the knowledge that FeEDTA is not stable 
in nutrient solutions above pH 6 and that it is quite effective in correcting 
iron deficiency in plants growing on acid soils [3]. On the other hand 
FeEDDHA has been found to be the most effective iron chelate for correct- 
ing lime-induced iron deficiency in soils with varying pHs because i t  exists 
as a soluble anion at all soil pHs [3]. 

These results are also in agreement with those recently reported by Ryan 
et al. [8], who found that FeEDDHA was the most effective form and that 
FeSO, was found to be completely ineffective in the two Lebanese cal- 
careous soils. These authors, however, did not evaluate the efficacy of 
FeEDTA. 

In summary, our results suggest that while FeEDDHA was effective in 
maintaining a higher pool of DTPA extractable iron in both Alfisol and 
Vertisol, FeSO, and FeEDTA were moderately effective in the Alfisol only. 
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