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Extensive investigations on shoot induction in Asparagus officinalis L. tissue cultures were
reviewed 10 years ago.? However, there have been few reports on fine structural studies on
the asparagus shoot formation. A new method for direct SEM-viewing of fresh plant speci-
mens by LT-SEM2-9 was applied to the fine structural study of shoot formation on aspar-
agus stems cultured in vitro.

Young Asparagus officinalis L. stems were sterilized in 0.5%, NaClO for 10 min. The 2-3
mm stem sections were cultured on Murashige and Skoog nutrient agar medium® with 0.01
ppm indole-3-acetic acid and 0.1 ppm benzylaminopurine. The cultures were maintained
at 27-+2°C under continuous fluorescent lamp (Toshiba FL40SD/NL) of 7,000 lux intensity
at the level of cultures. They were daily examined under a Hitachi S-430 scanning electron
microscope equipped with a Hitachi cryo-system. The fresh cultures were put directly onto
the specimen holders and pre-evacuated in the cryo-system for 10 sec. They were then set on
a cryo-stage cooled to—15°C in advance. The specimens were examined and photographed
within 10 min at an accelerating voltage of 10 kV.

Observations using this new method are shown in Figs. 1-11. Shoots were induced to form
on the young asparagus stem cultures (Fig. 1). The stomata and the neighboring regions on
the stem segments continued rising in the first week (Figs. 3-6). Nascent shoot apices appeared
upon the rising regions in the 2nd week (Figs. 7 and 8) and developed into shoots (Figs. 9-11).

Three dimensional information on plant materials by scanning electron microscope (SEM)
is of great importance to studies on plant morphology and morphogenesis. However, ordinary
specimen preparation for SEM viewing is still complicated, and therefore, takes much time.
The advantage of the new SEM method introduced in this study is that it is free from chem-
ical fixation and additional procedures of the ordinary SEM method, which simplifies and
expedites examination and photography. - Thus, a process of the shoot formation on asparagus
stem cultures was revealed by use of this method. However, the fine structure of the cells
involved in the shoot formation has not been made clear yet. Recently, the authors succeeded
in TEM observation of the same specimens examined under the LT-SEM in advance. There-
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Fig. 1. Shoots induced to form on an asparagus stem cultured for 7 weeks. Two of them are
well developed. :

Fig. 2. SEM-image of the stem surface just before cultivation. Arrow head: guard cell.

Figs. 3-6. Rising stomata and the neighboring regions in the 1st week. St: stomata, G: guard cell.

Figs. 7 and 8. Nascent shoot apices upon the rising regions in the 2nd week. SA: shoot apex.

Figs. 9-11. Developing shoots after a few weeks. SA: shoot apex, Sm: stem.
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fore, this method holds promise for further fine structural studies on the cells underlying the
swelling guard cells and the neighboring regions.

The authors wish to thank Mrs. Cathie Beckwith of the Department of Botany, University of
Wisconsin-Madison, for the preparation of the manuscript.
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