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Summary

The gregarious fern, Athyrium vokoscense, was
found in pollution areas resulting from lead tiles
of the ruins of Kanazawa Castle, now on the
campus of Kanazawa University.

A qualitative analysis by x-ray fluorescence
method was made of principal elements (51, Ca, K,
Fe, Pb, and S etc.) and traces of elements (Mn, Cu,
Zn, and Cl etc.) in both nutritious organs of this
fern species and its associated growing seils. A
quantitative analysis by atomic absorption
method was also made for lead in both plants and
soils. The root of Athyrium yokoscense in which
lead is accumulated in high concentrations was
also cut with a microtome, and the small sections

were stained with sodium rozizonate in order to
ascertain the distribution of lead in the tissue.
These results are summarized as follows: 1}
Large amounts of lead occurred in the leaf
blade (7.5~1,500 ppm), petiole (64~1,000 ppm),
and rhizome and root (93~11,000 ppm) hased on
raw weight. The lead in the roots of Afhyrium
yokoscense are particularly significant. In the
associated soils lead measuring 3,000~57,000 ppm
was detected based on dry weight. On the basis of
these results, it was concluded that Athyrium
yokoscense may be useful as an indicator plant to
discover the lead polluted areas from the lead
tiles in the ruins of Kanazawa Castle, now on the
campus of Kanazawa University. Other ingre-
dients like Si, P, S, Cl, K, Ca, Mn, Fe, Cuy, and Zn
in plants, and those like Si, 8, Cl, K, Ca, Ti, Mn,
Fe, Cu, and Zn in soils, were also detected
qualitatively by x-ray fluorescence. 2) The con-
centrations of lead in polluted soils were in the
range of 3,000~57,000 ppm based on dry weight at
110°C for about 6 hr. This pollution may he
caused by lead tiles from Ishikawa Gate and
Sanjikken Nagaya, and the lead lumps in the soil
due to several fires of buildings now covered with
lead tiles from the ruins of Kanazawa Castle,
which were dissolved with acid rain and snow
containing atmospheric pollution materials such
as sulfur dioxide and nitric oxide. 3) The rhizome
and root of Athyrium yokoscense were found to
accumulate lead in high concentrations, that is, 93
~11,000 ppm based on raw weight, This pheno-
menon may be caused by the existence of large
amounts of available lead in soils like 530~29,000
ppm based on dry weight, 4} When the con-
centrations of lead in the roots of Afhyium
yokoscense increased, those of calcium and potas-
sium decreased, while those of sulfur increased.
The concentrations of iron in the roots were not
largely affected by the accurnulation of lead in the
tissues. When the concentrations of lead in soils
increased, those of sulfur alse increased. These
facts suggest that the accumulation of lead and its
tolerance of Athyrium vokoscense may have some
correlation with the concentration of sulfur in
both plants and soils, 5} The roots of Afhyrium
yokoscense were found to accumulate a large
amount of lead over the superficial cell walls.
(Received Mar. 7, 1984)
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