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Effects of the Levels of Minerals, Sugar and Hormons on in wvitro
Development of Ovules and Pollen Tube Elongation in Excised Grape Florets

Goro Oxamoro, Miwako YaMaMURO and Kazuo SHIMAMURA
(Laboratory of Pomology)

The main causes of a poor set of normal seeded berries in Pione grapes are an imperfect
development of ovules and inhibited growth of pollen tubes in the pistil. To examine the effects of
nutrients and hormons on ovule development and pollen tube growth, we cultured pre-bloom Pione
florets in vitro on several media containing different levels of inorganic components, sugar and
hormons. Florets of Muscat of Alexandria, known to be a good setting cultivar, were cultured in
the same way as the control.

Ovaries of both these cultivars grew larger as the basal medium of NiTscH (’51) or nitroge-
nous component was strengthened to double or more. Ovule development and pollen tube elongation
into ovary tissues, however, were inhibited greatly in these enlarged ovaries of Pione florets,
while such inhibitions were not observed in florets of Muscat of Alexandria.

Ovary size of both these cultivars was greatest at anthesis when a 5% level of sucrose had
been added to the basal medium. Ovule development in Pione florets was retarded as the level
of sucrose was raised to more than 10% , while this trend was not observed in Muscat of Alex-
andria. Pollen tube elongation of both cultivars was improved remarkably when a 10 or 20%
level of sucrose was added to the basal medium.

NAA, GA or BA added to the basal medium at the range from 0.01ppm to 10ppm did not
effect the ovary size greatly in either cultivar. Ovule development and pollen tube elongation in
florets of both these cultivars, however, were inhibited to some degree by their addition to culture
media. These inhibitory effects were more distinct for Muscat of Alexandria than for Pione.

From these results we can asssume that an abundant supply of nutrients, especially of nitrog-
enous compounds, for pre-bloom florets of Pione causes a poor set of seeded berries.
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Fig. 1. Effect of the strength of basal medium and nitrogenous component on ovary growth
in vitro of Pione and Muscat of Alexandria grapes. Basal medium of X1 is that of

NITSCH('51) and each medium contains 5% of sucrose. Ovary diameter was
measured at anthesis.

Fig. 2. Longitudinal sections of Pione pistils (X 40). A : A pistil with
normally developed ovules cultured on NitscH's medium added
by 5% of sucrose. B : Abnormally enlarged ovary with undeveloped
ovules cultured on a 4 times strength basal medium.
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Fig. 3. Effect of the strength of basal medium and nitrogenous component on ovule develop-
ment of Pione and Muscat of Alexandria grapes. All the ovules contained in 15-18
ovaries were examined at anthesis. Bar graphs show the percent of normally de-
veloped ovules.
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Fig. 4. Effect of sucrose level of the basal medium on ovule develop-
ment of Pione and Muscat of Alexandria grapes.
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Table 1. Pollen tube elongation in pistils of Pione and Muscat of Alexandria grapes
cultured on media containing different strength of inorganic components, sug-
ar and hormones*

Modification Muscat Modification

Muscat

of a medium** Pione of Alex. of the medium Pione of Alex.

BMx0 12.5 48.0 -+NAA 0.01ppm 12.5 45.0
X1/4 10.6 54.3 0.1 18.3 50.5
xX1/2 19.0 38.0 1 11.5 18.3
X1 12.0 . 30.0 10 0.0 9.2
X2 4.5 67.5 +GA 0.01ppm 6.8 70.0
X4 1.8 48.5 - 0.1 10.0 58.3
Nx2 12.5 42.0 1 8.0 9.5
X3 2.5 38.8 10 6.0 7.5
X4 0.0 46.5 +BA 0.01ppm 16.3 60.0
Sucrose 0 % 8.0 25.5 0.1 10.0 11.3
0.1 9.5 24.0 1 0.0 25.0
1 12.5 50.0 10 7.6 0.0
5 12.0 30.0 Blank 10.0 60.0

10 52.3 85.3
20 61.8 78.3 Intact 45.3 100.0

* Data show the rate of pistils whose ovary tissues had been reached by pollen tube (s) when ex-
amined 4 days after pollination.
** BM ; Basal medium that of NiTscH (’51), N ; KNO, 2000mg/l. Each media contained 5% of
sucrose except for the series of sucrose level, and solidified with 0.5% of agar (Difco).
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