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Mugineic acid (MA) is a phytosiderophore secreted from the roots of barley (Hordeum vulgare
L. cv. Minorimugi) in a rather large amount under iron deficiency stress. Its functional role is to
extract iron from the soil and to carry it, as Fe (III)-MA complex, into the root cells via a
posturated high affinity transport system, and is very similar to that of microbial siderophores.
This similarity in the functional role implies that as exemplified by several microbial sidero-
phores, MA might serve as a growth promotor of some cultured cells or tissues of plants belonging
to Gramineae. In this study, several callus tissues of graminous plants were examined for their
growth response o MA added to R-2 medium containing ferric hydroxide-gel (Fe(llD-gel; 45 M)
as iron source.

Under conditions of suspension culture, the addition of MA caused a slight or considerable
increase in the growth rate in five out of the six cell lines examined. However, the growth rate of
these cell lines at the optimal MA concentrations (3 or 30 #M)did not exceed remarkably that of
those supplied with Fe(lll) EDTA (45 gM) as iron source.

In an experiment using solidified agar medium, we found one cell line (initiated from
immature embryo of barley cultivar Rikuzenmugi; tentatively called "RM caltus”) which showed
remarkable growth response to MA. The RM callus grew poorly on the agar medium with fron
source of Fe(lll) EDTA; its growth rate increased by several hold when supplied with Fe(IID-gel +
MA (3 or 30uM). Moreover, in a course of suspension culture {2 to 3 transfer) with R-2 liquid
medium containing Fe(lll}-gel+-MA, RM callus differentiated numerous adventitious roots, and
when transferred to an iron-free mediun, the roots-emerged callus tissue released a large amount
of compounds possessing Fe(lll)-gel solubilizing activity. These compounds were identified as
malic acid and citric acid.

There are grounds for believing that increased release of citric acid is an important mineral
stress response of certain Al-tolerant carrot cell lines, whereby they cope with both Al toxicity and
phosphorus deficiency due to the precipitation of soluble phosphate in the ambient media: The
confirmatory evidence of the latter item was obtained in this study. The functional significance
of the erganic acids released by roots-emerged RM callus, however, remains to be clarified. The
results of the present study further represent a fundamental problem of whether or not cultured
cell lines and tissues of graminous plants are capable of producing phytosiderophores of mugineic
acid series.
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pH 6.0
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COOH COOH COOH
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OH
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COOH COOH COCH
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A ma A,

2’ -Deoxymugineic acid

Column: 7.5 gm Shim-pack Li-ISC-07/51504 (150 X 4.0 mm i.d.), Mobile phase: 8.15 M lithium citrate in

7% agqueous ethanol solution (pH 2.65), Flow
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