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Morphological and physiological response of the root tip border cells to
Fe’* toxicity in rice
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Abstract Toxicity of Fe?* is one of the major constraints for lowland rice production in tropical and subtropical areas.
However the mechanism of Fe-induced inhibition of root growth and the reasons for the spatial variations in Fe?* sensitivi-
ty among the apical root zones are still poorly understood. The root tip is a primary site of Fe** toxicity in rice. The root
border cells BC  which originate from the root cap meristem by mitosis can separately carry out metabolism and resist
adverse stress through a series of distinct responses. In this study the response mechanism of the root tip cells to Fe?*
toxicity were tested by comparing response of rice varieties Azucena Fe-tolerance and IR64 Fe-sensitive known to
vary in Fe>* resistance at a whole-root level. Results showed that Fe** toxicity inhibited the development of BC. Howev-
er compared to IR64 Fe?* at 100 — 200 pmol/L was propitious to the development of BC in Azucena. With increase of
Fe?* concentration the viability of the rice BC became lower the cell wall of root tip outermost cells became thicker

and some characteristics of programmed cell death were observed in the cells Fe-sensitive variety . Meanwhile Fe**
concentration affected the activities of peroxidase POD  catalase CAT  and superoxide dismutase SOD . Higher
enzyme activities were found in Fe-tolerance variety under high concentration Fe** =200 pmol/L  compared to control.
These results indicated that under the Fe** toxicity root tip could resist Fe** toxicity by increasing BC  thickening cell
wall maintaining high POD CAT and SOD activities.
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Fig.1 Influence of Fe’* on the total number of root

border cells in rice
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Fig.2 Influence of Fe?* on the viability of the root

tip border cells in rice
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Fig.3 Influence of Fe** on BC ultrastructure in rice
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Fig.4 TEM micrographs of root tip cells
A. IR64 X=6000 B. IR64 X =15000 C. IR64 200 pmol/L Fe**
X=15000 D. IR64 400 pmol/L Fe?* X =15000 E. TR64 400 pmol/L Fe?*
X=30000 F. IR64 400 pmol/L Fe?* X=6000 G. Azu-
cena X=6000 H. Azucena X=15000 I. Azucena 200 pmol/L Fe**
X =15000 J. Azmcena 400 pmol/L Fe?* X =15000 K. Azucena 400 pmol/L Fe**
X=30000 L. Azucena 400 pmol/L Fe?* X=6000 N- W- rER -
V- A. Root tip cells of IR64 control which were hexagon. Bar = 5 yum B. The cell at the root tip periphery of IR64 control  the cell wall.

Bar = 2 yum C. The cell at the root tip periphery of IR64 200 pmol/L Fe?*  thickening of the cell wall. Bar = 2 ym D. The cell at the root tip periphery
of TR64 400 pmol/I Fe?*  distorting of the cell wall. Bar = 2 yum E. The cell at the root tip periphery of TR64 400 pmol/L Fe**  the vacuole membrane
were broken and the rER were swelling up and the ribosome were reduce. Bar = 1 yum F. The cell at the root tip endothecium of TR64 400 pmol/L Fe?*
remained intact. Bar=5 pm G. Root tip cells of Azucena control which were hexagon. Bar = 5 um H. The cell at the root tip periphery of Azucena con-
ol the cell wall. Bar = 2 yum 1. The cell at the root tip periphery of Azucena 200 pmol/L Fe**  thickening of the cell wall. Bar = 2 ym J. The cell
at the root tip periphery of Azucena 400 pmol/L Fe?*  much thicker cell wall. Bar = 2 ym K. The cell at the root tip periphery of Azucena 400 pmol/L
Fe**  normal vacuole and tER in it .Bar = 1 pm L. The cell at the root tip endothecium of Azucena 400 pmol/L Fe**  remained intact. Bar = 5 pm

N - nucleolus W — cell wall rER - rough endoplasmic reticulum V — vacuole.
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