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PDMA is more efficient than conventional iron fertilizers

-The technical superiority of improving iron nutrition in maize-
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Abstract

Iron is an essential nutrient for plants, but its low solubility in alkaline soils often limits
absorption. Synthetic chelating agents are used in agricultural Fe fertilizers; however their
suboptimal biodegradability raises environmental concerns. To address this issue, Proline-
deoxymugineic acid (PDMA) was developed, inspired by mugineic acids secreted by graminaceous
plants. Building on prior evidence that PDMA alleviates iron deficiency in rice, this study
investigated its effectiveness in maize. In alkaline soils, Fe(II)-PDMA effectively mitigated iron
deficiency, whereas conventional synthetic chelates, such as Fe(II)-EDTA and Fe(III)-HBED,
showed low recovery rates. Fe(IID)-PDMA also showed superior efficacy in hydroponic cultivation,
while conventional synthetic chelates exhibited reduced recovery as their stability increased.
Fe(II)-PDMA is absorbed similarly to Fe(IlD-mugineic acids, whereas conventional synthetic
chelated iron requires displacement before iron can be absorbed via Fe(IIl)-mugineic acid
transporters, a process that becomes increasingly difficult with higher chelate stability. These
findings indicate that PDMA is a promising iron fertilizer for graminaceous crops, including maize.
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Fig. 1. Strategies of Fe acquisition in plants (Strategy-I and Strategy-II)
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Fig. 5. Experimental frameworks of maize cultures (partially modified from 7).
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Fig.6. Efficacy of Fe(I11)-PDMA and Fe(II1)-EDTA in a maize calcareous soil pot experiment(1)?.
(@) Transition of SPAD values in the newest |eaves.

(b) Representative plants at 9 days after Fe(III)-chelate complex application. Upper: whole plants

(arrows indicate new leaves). Lower: magnified view of new leaves.

(c) Fe concentrations in upper leaves after the experimental period.

In (@) and (c), groups sharing the same letters indicate no significant differences (p < 0.05; Tukey’ s

HSD test).
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