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Introduction

In the current agronomic context, approximately 30% of the world's
cultivatable land is composed by calcareous alkaline soils, which can induce
iron deficiency chlorosis in certain crops (Figure 2), potentially diminishing
their yields. The present study focuses on the development of nanofertilizers,
consisting of polymeric nanoparticles carrying iron (III) chelates belonging
to the 3-hydroxy-4-pyridinones (3,4HPO) class (Figure 1). Previous research
[1,2] has highlighted these chelates’ efficacy in counteracting chlorosis in
Glycine max (soybean) (Figure 3). The primary advantage of these
nanofertilizers is their ability to provide a consistent and sustainable supply
of iron to affected plants.

Methods

In our recent investigation, G. max seeds were subjected to three distinct

treatments:

a) Nanosuspensions with the newly produced nanoparticles containing
FeDM, the iron chelate of the 3,4HPO class in the concentrations of 10 uM
and 20 uM;

b) Iron chelate solutions in water, containing the same compound in the

concentrations of 10 uM and 20 uM ;

c) A control group treated with water.

The seeds were subsequently planted in soil, and the following parameters

were examined over time:

» SPAD values (chlorophyll levels);
* Time taken for each plant to reach different developmental stages up to
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Upon reaching the V3 stage, all plants were harvested, and their root and
~ N shoot fresh weights were also measured.
~
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Figure 1- Iron (III) chelate of the 3-hydroxy- Figure 2- Chlorotic soybean leaves. Figure 3- Healthy soybean leaves.
4-pyridinones (3,4HPO) class used in the

produced nanoparticles.

Results Conclusion and future perspectives
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5. 5, In summary, plants that had their seeds exposed to 20 uM nanosuspensions
Sl LI Pl LT E appeared to grow more rapidly and healthily compared to plants under other
S ST experimental conditions (Figure 4).
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Figure 4- Morphologlcal parameters on plants grown after application of the treatments: efﬁcacy of these nanoparticles in enhancing iron uptake through this type of
a) Number of days it took to reach each development stage; . .
b) SPAD (chlorophyll levels) in different development stages; appllcatIOIl.
c) The fresh weight of the roots, in grams;
d) The fresh weight of the shoots (stem and leaves), in grams;
Different letters indicate significant differences (p<0.05).
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