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Results and discussion. Nucleoli of interphase nuclei of
the paraffin-sectioned and squashed explants frequently
contained material that was very refractile under phase
contrast microscopy. In the sectioned tissue this re-
fractile nucleolar material appeared at times as fila-
mentous structures and at times as ‘granules’ depending
upon its spatial orientation within the nucleoli. Squash
preparations, however, consistently revealed the presence
" of a definitive filamentous nucleolar component (Figures
1, 2, 3a, 3b) which oftentimes looked like the nucleolone-
mata described by La Cour® (compare Figure 1 with
Figure d of Plate ITI of reference number ). Compression
of the refractile nucleolar material into few optical planes

Fig. 1. Unstained squash preparation showing the prominent and
highly refractile nucleolonema in the nucleolus. (See Figure d,
Plate II of reference number 8.) Phase contrast. x 1350.

Fig, 2. Unstained squash preparation which clearly shows the
filamentous nature of the nucleolonema. Bright field microscopy
using a Balzers green interference filter (547 nm). x 1350.

Figs. 3a, 3b. Unstained squash preparation showing the highly
refractile nucleolonema in the shape of a rectangle. Note that the
filamentous nature of the nucleolonema in 3a is obscure and the
nucleus and nucleolus are visible whereas in 3b the filamentous
nature of the nucleolonema is apparent and the nucleus and nucleolus
are no longer visible (see footnote 2 of reference number 14). Phase
contrast. X 1350. N, nucleus; n, nucleolus.
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during squashing was most likely a factor responsible for
the more definitive optical resolution of its filamentous
nature in the squash preparations than in the sectioned
material. Physical displacement of this nucleolar com-
ponent in the squashed tissue also served to substantiate
its filamentous nature since its linear structure was
evident regardless of the varied shapes that it assumed
during squashing.

EFaBBrI? has suggested that nucleoli of plant cells
contain granules which may give the appearance of being
filamentous structures because of optical artifacts.
EstaBLE and SoTELO® consider nucleolar inclusions such
as granules, vacuoles, or networks described by other
investigators as being-optical misinterpretations of the
filamentous nucleolar component they call the nucleolo-
nema. Figures 3a and 3b shown here are of particular
interest in that the filamentous nucleolar component has
assumed a rectangular appearance following squashing,
a shape not likely to be formed from random orientations
of granules or vacuoles. The persistent linearity within
the refractile nucleolar component irrespective of the
overall shape assumed under the physical pressure of
squashing likewise would not be expected if this nucleolar
component consisted of randomly-situated inclusions
such as granules or vacuoles instead of a filamentous
structure.

The observations described here do not preclude the
existence of various kinds of nucleolar inclusions described
by other investigators® . They do, however, confirm the
presence of a filamentous component, the nucleolo-
nema?d-718 in nucleoli of interphase nuclei of lemon fruit
tissue.

Zusammenfassung. Die Anwesenheit eines Nukleo-
lonemas in den Zwischenphasennukleolen des Zitronen-
fruchtgewebes wird bestatigt.
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In vitro Induction of Flowering in Cucumis sativus L.

Sex expression in cucumber has been studied by using
either whole plants in vivol:2 or isolated floral buds in
vitro®. Recently, we have found that isolated shoot
apices of this plant can be grown into plants which pro-
duce flowers in vitro. This technique should prove very
useful in studying the effects of growth regulating
chemicals and environmental factors on sex expression of
cucumber.

Seeds of Cucumis sativus L. var. ‘Long Green Im-
proved’, a monoecious variety, were obtained from a
commercial seed supply house. They were sterilized in a
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5.259%, sodium hypochlorite solution for 8 min and rinsed
5 times in sterile, glass redistilled water. The seeds were
germinated in Petri plates on a sucrose (2.0%) agar
{0.89) medium that was adjusted to pH 5.5 before auto-
claving at 121°C for 20 min. Each plate contained
approximately 10 seeds and was placed under continuous
fluorescent illumination at 254 2°C for 5 days to allow
germination.

The method of dissecting’ out the shoot apex was
similar to that used by Barr4. A microscalpel, consisting
of a piece of broken razor blade held in a hemostat, was
flame sterilized and used to remove the apex under a dis-
secting microscope. In this way, only 1 or 2 of the
youngest visible leaf primordia remained with the apex.
Each excised apex was placed upright on culture medium
in 125 ml Erlenmeyer flasks. Our basic nutrient medium
was the one used by VasiL’ for another culture. The cul-
ture medium was adjusted to pH 5.5 before autoclaving
at 121°C for 20 min. All inoculated cultures were main-
tained at 254 2°C under continuocus fluorescent illu-
mination of about 225 foot-candles.

8

Fig. 1. Young plants of Cucumis sativus 2 months after inoculation
of shoot apices. Note the callus (C) at the base of the plant. x 1.5.
Fig. 2. Four-month-old culture of Cucumis sativus bearing male
flowers. One of the male flowers (F) is almost as large as those
produced in vivo. X 1.5.
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Vegetative shoots developed from the apices and small
leaves could be detected within 2 weeks after inoculation.
Shoot growth was accompanied by proliferation of a small
amount of callus (Figure 1) where the stem base was in
contact with the medium. Such callus tissue grew slowly
and ceased to enlarge after a few weeks. Snbsequently it

produced many roots. Root formation by the callus was

observed only after several mature leaves had developed
on the shoot.

Between 60 and 90 days following inoculation, flower
buds were observed in several cultures which contained
109 coconut milk in addition to the basic nutrients.
These floral buds developed into apparently normal male
flowers (Figure 2) with the characteristic bright yellow
color. Pollen produced by these flowers appeared mor-
phologically identical to in vivo pollen samples when
examined microscopically. Germination tests were not
made.

Flower buds continued to be produced by these cul-
tures for 4 months. At no time during that period have
female flowers been observed.

GaLuN et al.® have observed that monoecious cucumber
plants of the York State Pickling variety produce only
male flowers on the first 20 nodes when grown under
long-day conditions in vivo. As our cultured plants did
not exceed 20 nodes in length, in vitro sex expression
might follow the same tendency.

The induction of flowering in cultured stem tips has
been reported in some plants®-1% In many of these re-
ports, the original inoculum included young leaves or
cotyledons in addition to the shoot apex. In Helianthus
annuus, HENRICKSON® showed an absolute requirement
for some specific amount of cotyledonary tissue to remain
attached to the excised stem tip in order to induce
flowering in vitro. However, we have observed flowering
in cultures of Cucumis sativus in which all but the
youngest leaf primordia had been removed prior to
inoculation.

After having achieved the successful growth of shoot
apices and their flowering in vitro, we are now conducting
experiments to study the effects of auxins, gibberellins,
kinins, photoperiod, and temperature on the expression
of sex in cucumber?,

Zusammenfassung. Erster Bericht tber die Bliiten-
bildung einer héheren Pflanze (Schosslinge von Cucumsis
sativus L.) im Reagenzglas und mit synthetischem
Niahrstoff, welche in der Natur minnliche und weibliche
Bliiten hervorbringt.
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