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Studies on the Mechanisms of Pollen Embryogenesis

VI. Effects of Various Saccharides on Pollen Division and
Plant Formation in Tobacco Anther Culture

Taihei HIRABAYASHI, Shuji Mi1soo and Osamu KAMIJIMA

Abstract

Anthers of tobacco plants (Nicotiana tabacum L. cv. Bright Yellow) were cultured on agar media
containing various saccharides to investigate effects of saccharides on the pollen division and
subsequent plant formation.

1. The frequency of plant regeneration, the average number of regenerated plants per anther, and the
morphological features of regenerated plants at 9 weeks after inoculation were compared among the
media containing 10 kinds of saccharides at 1,”10M, and 2 kinds of polysaccharides at 3% to
modified TANAKA’s medium individually. On the medium containing fructose, glucose, maltose or
sucrose, plants were regenerated at a high frequency, and most of them developed with normal
growth. Though many plants were obtained from the mannose and raffinose media, they stopped
their growth at a very young stage. On the xylose, lactose, dextrin and starch media, the frequencies
of plant regeneration were comparatively low, and most of plants showed malformation. No
regenerated plant was observed on the arabinose and galactose media.

2. Multinucleate and multicellular pollen grains were induced even on the media where plants could
not be formed. Moreover, pollen grains with 3-6 nuclei were observed at comparatively high
frequencies on the mannitol medium and at a low frequency on the carbohydrate-free medium after
10 days of culture. From these results, it is suggested that saccharides in a medium possess mainly
the function for control of osmotic pressure, whereas they are not essential factors in the early term
of culture.

3. The plant regeneration on mannose, maltose, sucrose and raffinose media was compared with each
other by changing their concentrations in the medium from 17128 to 1/4M. The highest frequencies
of plant regeneration were obtained at 1.”8M in mannose, sucrose and raffinose, and at 1,4M in
maltose. The average numbers of plants per anther were highest at 1,/16M in maltose and sucrose,
and highest at 1/8M in mannose and raffinose. These results indicate that the most favorable

concentration of each saccharide for plant regeneration is considerably different.
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Table 1. Effects of various saccharides on the plant regeneration in tobacco anther culture
(9 weeks after inoculation)
No. of Plant regeneration
Saccharides
(1,/10M) anthers No. of Frequency Ave. no.?
inoculated anthers (%) per anther
Arabinose 90 0 0.0 -
Xylose 75 13 17.3 13.2
Fructose 90 50 55.6 11.3
Galactose 90 0 0.0 -
Glucose 75 38 50.7 14.5
Mannose 90 99 61.1 36.5
Lactose 90 27 30.0 11.6
Maltose 75 57 76.0 10.1
Sucrose 90 59 65.6 13.4
Raffinose 60 39 65.0 40.1
Dextrin® 90 13 14.4 15.1
Starch? 75 2 2.7 26.5

1) : Added at 3 % concentration.

2) : Average number of plants per anther which regenerated plants.
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(20 days after inoculation)
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Effects of galactose and sucrose on the pollen division in tobacco anther culture

Freq.(%)of viable pollen grains with

Freq.(%)of Freq.(%)of*

Saccharides )
(1./10M) 1 nucleus 3—6 7 or degenerate.d embryogenic
or 2 nuclei nuclei more nuclei pollen grains anther
Galactose 2.5 0.1 0.1 97.3 54.5
Sucrose 4.4 0.2 0.2 95.2 36.4

* embryogenic anther :

Anthers including pollen grains with 3 or more nuclei.
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Fig.la. Effects of various saccharides and mannitol at 1,/10M concentration on the induction of

multinucleate pollen grains in tobacco anther culture (10 days after inoculation ).
*N : Nucleus, G : Generative nucleus, V : Vegetative nucleus.
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Arabinose Glucose Mannose Maltose Sucrose Raffinose Mannitol Carbohydrate-

free

Effects of various saccharides and mannitol at 1,10M concentration on the induction of

multinucleate pollen grains with 7 or more nuclei in tobacco anther culture (20 days

after inoculation ).
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Frequency of anthers regenerating plants (%)
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Fig.2a. Effects of four kinds of saccharides at

various concentrations on the plant
regeneration in tobacco anther culture (9
weeks after inoculation ).
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Fig.2b. Effects of four kinds of saccharides at
various concentrations on the average
number of plants per anther in tobacco
anther culture (9 weeks after inoculation).
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Fig. 3. Regenerated plants in tobacco anther culture as affected by various saccharides after 9
weeks of culture.
Fructose (a), galactose (b), glucose (), sucrose (d), and raffinose (€), were added
at 1/10M concentration, and dextrin (f) at 3% concentration.
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Fig. 4. Developmental features of pollen grains cultured on the media containing various
saccharides in tobacco anther culture (ca. X200, 20 days after inoculation).
a and b : Multinucleate pollen grains with 3-4 nuclei (indicated by arrows) on the

carbohydrate-free ( 2 ) and arabinose ( b ) media. ¢ and b : Further developed
multinucleate grains on the maltose (C) and sucrose (d) media. Some of them have
formed visible septa (indicated by arrows ). e : A multicellular grain on the

raffinose mediam. The cell clump is getting out from the bursted exine. f: Globular
embryoid on the glucose medium.
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