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INTRODUCTION 

Immobilization of inactive Fe forms has been reported to occur in 
leaves of Fe-deficient, chlorotic field grown plant species. This is the 
so-called “chlorosis paradox”, where Fe-deficient leaves have relatively 
high Fe concentrations, 80 g Fe g-1 dry weight or even higher [1, 2]. 
The localization of elements at tissue level is essential to understand 
the plant processes involved in inorganic ion homeostasis. In the last 
years, scanning electron microscopy coupled to energy-dispersive x-
ray microanalysis (SEM-EDX) has been successfully used to obtain 
transversal metal distribution in leaves of some hyper-accumulator 
species [3, 4]. The aim of this work was to study the distribution of Fe 
in transversal sections of peach leaves, by using SEM-EDX, in plants 
grown under different Fe nutritional status. 

MATERIALS AND METHODS 

RESULTS AND DISCUSSION 
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Plant material: Control (green Fe-sufficient, +Fe) 
and chlorotic (Fe-deficient, -Fe) leaves were 
collected from 14 year-old peach (Prunus 
persica (L.) Batsch, cv. Catherina) trees, grown 
in an orchard located near Zaragoza, Spain 
(Peñaflor 41º, 46‘, 47‘’N; 0º, 47’, 34’’W).  

Low temperature-scanning electron microscopy and 
microanalysis (LT-SEM-EDX): Sections of fresh peach leaves 
were cryo-fixed (liquid N2-196 ºC),  fractured (stainless steel 
spike), etched under vacuum (-90 ºC, 120 s, 2 kV) and 
overlaid with Au for observation and microanalysis of specific 
leaf areas (approximately 15 x 15 m) using energy dispersive 
X-ray microanalysis (EDX).  

Areas tested were adaxial epidermis, palisade parenchyma, xylem 
vessels, spongy parenchyma and abaxial epidermis . Microanalysis 
showed that there were no major changes in the Fe signal in the leaf 
transversal section in control leaves. However, in Fe-deficient leaves 
a higher Fe signal was often found in spongy parenchyma when 
compared to the rest of tissues . 

These findings support the hypothesis that in chlorotic, Fe-
deficient leaves, Fe is accumulated in the apoplast of spongy 
parenchyma, possibly as inactive Fe(III) forms. This would be 
in agreement with the decrease found in the activity of the leaf 
mesophyll Fe(III)-chelate reductase in chlorotic leaves with 
respect to the Fe-sufficient controls [5, 6]. 
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