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STUDIES ON THE MECHANISMS OF POLLEN EMBRYOGENESIS

IV. A Comparison between in vivo and in vitro Tobacco Anthers

for Their Histochemical Features

Shiji M1soo and Motokazu MATSUBAYASHI

Abstract

Histochemical features were compared between the cultured tobacco anthers and in vivo ones at their

various developmental stages by periodic acid schiff (PAS) reaction in the paraffin sections made from

them.

In the anthers at meiotic stage, the pollen mother cells were surrounded densely with the tapetal cells,

and a large number of the masses of polysaccharide grains were found in every area of both the connec-

tive tissues and the anther wall tissues. At pollen mitotic stage, there was scarcely found the tapetal cell
in the loculus, and furthermore only a small quantity of the polysaccharide grains were observed in the

connective tissues and the anther wall tissues. After pollen mitotic stage, part of the anther wall tissues

attaching to the connective tissues falled into degeneration.
On the contrary, in the anthers cultured at pollen mitotic stage, the anther wall tissues were gradually

degenerated in the same manner as in vivo. Moreover, the polysaccharide grains were not found at all

either in the connective tissues or in the anther wall tissues during 8 days of culture.

On the basis of the present results, the tapetal cells were considered to have no direct effect on the

pollen embryogenesis. It is inferred, thus, that some interactions between the status of anthers detached

from the donor plant and any derivatives from the tapetal cells which degenerated might play an impor-

tant role as a trigger for inducing pollen division.
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Fig. 1. Relationships between petal lengths and pollen stages in Nicotiana tabacum L. cv. Bright Yellow.

Error bars represent the ranges of petal lengths measured on 10 samples.

the range of anthers used for culture.
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Transverse sections of tobacco anthers in vivo (a, b and ¢: ca.x 120 ; d, e and f:ca.<50).
Meiotic stage (petal length: 5mm). The pollen mother cells(PMC) are being covered with the
tapetal cells (TC). Many the polysaccharide grains (PG) are observed both in the connective
tissues (CT) and in the anther wall tissues (AT).

Early tetrad stage (petal length: 6mm). The TCs are fcund to be degenerating. Many the FGs
are still observed.

Mid uninucleate stage (petal length: 10mm). Decreased numbers of the PGs are prominent.
Pollen mitotic stage (petal length: 15mm). There is scarcely found the TC in the loculus (L).
The FG disappear in almost alls of the CTs. The stcmium tissues (ST) fall into breakdown.
Binucleate stage (petal length: 22mm). The CTs are degenerating gradually.

Mature pollen stage (petal length: 50mm). Degeneration of the CTs at more advanced status
is seen.
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Fig. 3. Transverse sections of tobacco anthers in vitro (a:ca. »120; b and c: ca. x50).
a: Two days after inoculation. The PGs are not found at all in the CTs. Two thecae have
been already united.
b: Four days after inoculation. The CTs fall into degeneration.
c: Eight days after inoculation. More advanced situation of degeneration is observed in the CT.

The anther loculus is bursting open.
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Table 1. Comparison between in vivo and in vitro tobacco anthers for their polysaccharide

grain content

in vivo in vitro
Petal length Content of Content of
Days?? Pollen stage polysaccharide Days? polysaccharide
(mm) grains? grains2
4~ -5 Meiosis + 4+
6~ —4 Tetrad + 4+
9~ -3 Early uninucleate + 4
10~ -2 Uninucleate ++
12~ -1 Late uninucleate +
15~ 0 Pollen mitosis~ Binucleate +
18~25 +1 Binucleate +
+2 -
41~50 +3 Mature pollen -
+4 -
+6 -
+8 -

1) —5, 0 and +8 correspond to 5days before, the day of and 8days after inoculation, respectively.
2) This indicates a relative content of polysaccharide grains in the connective cells, measurements

being made on 12 anthers at each stage.
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