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Iron is a crucial micro-nutrient for plants, but is insoluble in calcareous soils, which leads to iron 
deficiency (iron-induced chlorosis), with losses in crops production [1]. In order to overcome the 
aforementioned problem, a wide range of synthetic organic chelators belonging to the class of 
aminopolycarboxylic acids (APCAs) have been used to supplement soils due to their ability to form 
stable and water-soluble chelates with iron at pH values above 7.0 [2]. However, the fate of the 
referred molecules in the environment conducts to its accumulation in soils and water due to the 
chemical and biological recalcitrant nature of these compounds [3]. 
Siderophores are biomolecules naturally produced and released by both plants and bacteria in 
iron-limited media that possess the capacity to form strong complexes with iron and can be 
biodegraded. Thus, they can be a good alternative to synthetic APCAs [3]. Some of these 
molecules can be obtained synthetically but the synthesis is often laborious and originates low 
yields. The best option to produce siderophores comprises a biotechnological approach using non-
pathogenic risk 1 bacterial cultures [3]. Rhizobium radiobacter species is a plant growth-promoting 
bacteria that produces a catecholate-based siderophore, named agrobactin, which structure 
anticipates a good performance in the complexation of iron in alkaline conditions [3]. 
The work here developed consisted in: i) a first stage in which R. radiobacter DSM 30205 was 
cultured in a mineral iron deficient culture medium, with subsequent harvest and processing of the 
culture supernatant to quantify the production of agrobactin, by UV-Vis spectroscopy, at 310-320 
nm; ii) a second stage, where the ability of the siderophores to complex iron was evaluated, at pH 
9.0, with increasing concentrations of iron added, following the adaptation of a method validated 
according to the European regulations on fertilizers [4]. The complexation study has shown that 
all siderophore(s) present in the supernatant was able to complex iron at pH 9.0, in a stoichiometry 
1:1. 
These results corroborate the potential of R. radiobacter agrobactin to be used as a solution to 
amend iron insolubility and open the door for its utilization in the treatment of iron deficiency 
induced in plants growing in calcareous soils. 
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