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1. S0 uptake into culture medium was measured by means of ion chromatography. Culture
media exposed to (.5 ppm SOz accumulated SO: as SOs~~ (andfor HSOs™) and SO,~~. The total
accumulation and the rate of accumulation of 8§, in culture media depended upon the buffering
action of each medium.

2.  The rate of dissolution of SO gas into culture medium {1 mM K-phosphate buffer}) and the
rate of destruction of SOs~— in the medium were determined by ion chromatography. The former
was affected by the blowing speed of SO gas fumigation rather than the concentration of 80.. The
latter was exponential, when Na:S50; was dissolved in the medivm as the source of SOs™".  After
2.5 hr, SOy~ remained only 1/10 of original concentration. But when fern spores were suspended
in the solution at the concentration of 1 mg/ml, the destruction of SO;~~ was restrained for several
hrs. All expeminents were carried out at 25°C.

3. The fumigation of 0. 1 ppm SO: decreased the germination rate of fern spores of Adiantum
capillus-veneris slightly, but influenced greatly the gametophyte development for abnormity. It
became clear that the fern gametophyte is very sensitive to SO; compared with other plants used
for air pollution experiments so far.

4, Spores which were preincubated at 25° for 3 days in the dark, were suspended in
1 mM K-phosphate buffer, pH 6.0, and incubated for 4 days under continuous red light in the
presence or absence of 3mM SO,~—. At day 0, 2 and 4 of the incubation, contents of cell con-
stituents were determined, Total lipid content decreased continuously over 4 days of incubation in
the absence of SO, or in the presence of 3 mM SO,~~. In contrast, when SOy~ was added to
the medium, the decrease stopped after day 2. The content of insoluble glucan increased markedly
between day 2 and 4 in the medium without SO;~~, but with SO,~—, it decreased continuousty over
the 4 day experimental period. The protein content decreased promptly by day 2, but the de-
crease was delayed when SO, - was added to the medium. The content of amino acids also de-
creased by day 2, but it increased thereafter in the absence of 80,7~ or in the presence of S0,
In the presence of SO;~~, however, the content continued to decrease until day 4. The results
clearly indicate that 3 mM SO; " in the incubation medium depresses the mobilization of lipid and
protein, the synthesis of insoluble glucan and the increase of amino acid poo! sizes in the fern
spores.

5. Spore germination, cell division and cell elongation were inhibited by 8Os~ at the con-
centration higher than 1 mM. The cell bulging at the protonemal apex under red light was most
prominent phenomenon induced by SOs™~.

6. SO, —-induced apical bulging of Adientum protonema was recorded using a time lapse



video recorder with infra-red light and was subsequently analyzed. The rate of apical growth of
protonemata under red light was retarded just after the application of $0;,7=. The growing zone
of the protonemal tip was not restricted to the tip of the protonema, as in normal growth, but was
spread over the subapical region, The apical bulging lasted for more than 24 hr. Some of the
protonemata burst and some of them resumed apical growth again, In the control, where SO,
was applied to protonemata, apical growth was hardly influenced, although a little apical bulging
occurred.

7. Ultrastructure of the protonemata treated with SO, or SO,— was observed with an
electron microscope. Cell wall thickening was the mast distinct phenomenon in SO~ treated cells,
The effect of SO, on chioroplast ultrastructure was not clear in this material, although it has
been reported in higher plants. So far other organelles have not been observed to be influenced

specifically by SO;~.
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1 96.3+£0.9  91.0+0.6  8.34£2.2  67.3:5.5  47.34.7.5
- 0.1 94.3x1.2  86.3:k1.5  76.0£3.0  36.0+1.7  24.742.8
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