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Summary

The gregarious fern, Afhyrinm yokoscense
{(FRANCH et SAV.) CHRIST, is found in areas of
heavy metals pollution in the vicinity of Hakusan
Shrine and in an abandoned rice field made
useless by mine drainage of the Kakehashi River
from the Ogoya Copper Mine in Ishikawa Prefec-
ture.

A simultaneous analysis by x-ray fluorescence
was made of principal elements (Al, Si, Ca, K, Fe,
Cu and Zn) and trace elements (P, S, Cl, Ti, Mn,
Br, Rb, Sr, Pb and Cd) in both vegetative organs
of this fern species and its associated soils.

A root of Athyrium yokoscense in which heavy
metals accumulated in high concentrations was
also cut with a microtome ; small sections were
stained with rubeanic acid for copper and with
dithizone for zinc in order to ascertain the
distribution of heavy metals in the tissues by
means of microscopy. The concentrations of
heavy metals on the surface of the transverse
section were determined semi-quantitatively by
bringing it into contact with ion test papers
{(Merckquant Test Strips) and observing specific
color reactions.

The results are summarized as follows: A
quantitative analysis by x-ray fluorescense
detected Al, Si, P, S, Cl, K, Ca, Ti, Mn, Fe, Cu, Zn,
Ph, Br, Rb, Sr and Cd in plants and soils. In
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general, the underground parts (root and rhizome)
contain copper, zinc, lead, and iron in high
concentrations, while the above ground parts
(petiole and leaf blade) contain zinc and cadmium
in high concentrations. Copper and zinc present
in higher concentrations in the fern tissues could
be detected histochemically. It was found that the
roots of Athyriwm yokoscense accumulated a large
amount of copper on the exterior cell walls
surrounding the stele, whereas a large amount of

zinc was accumulated throughout the cells includ-
ing both exterjor cell walls surrounding the stele
and stele parts of the root cells. In the case of the
petiole and leaf blade, heavy metals were dis-
tributed over nearly the entire vascular bundle.
Heavy metals in the sectioned fern roots were
detected at more than 100 ppm for both copper
and zinc.
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