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Determination of Callose Content in the Tube Wall of
Angiosperm Pollen by Fluorometry with Aniline Blue Dye

Satoko KOBAYASHI, Toshio HANADA and Norio NAKAMURA

Department of Environmental Science, Faculty of Science,
Yokohama City University, Yokohama, 236-0027 Japan

To determine easily the callose content in the pollen tube wall, aniline blue-fluorometry
was used to assess fB-1,3-glucans, curdlan, laminaran and callose extracted from
Camellia japonica pollen tubes as a standard. Each fluorescence intensity for these
glucans was different, and that for laminaran was very weak: it was probably due to the
low degree of polymerization of laminaran, and thus the callose from C. japonica pollen
was adopted as a standard. The callose contents in the tube walls of four angiosperm
pollen species were determined, and in C. japonica pollen, the callose content accounted
for 70% of the dry weight of the tube wall. Also, the effects of some chemicals on callose
synthesis in the pollen tube of C. japonica were examined, but no changes in the callose
content of the tube wall were detected.
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Fig. 1. Fluorescence intensity of B-1,3-glucans
and glycans by aniline blue-fluorometry.

A : Solid lines mean S-1,3-glucans, curdlan(l),
callose from C. japonica pollen(@®), and lamiranan
().

B : Dashed lines mean other glycans, chitosan(l),
pectin from lemon(@), polygalacturonic acid(A\),
and agar([]).
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Table 1. Callose contents in the tube walls of angiosperm pollen.

Pollen grains were incubated on basal medium at 25°C for 24 hr. Callose contents were determined by aniline

blue-fluorometry using the callose from C. japonica pollen as a standard.

Tube length

Pollen (m) (A)

Callose content / tube
(ng) (B) (um)

B/A Tube diameter

7.3 £0.3
6.6 = 0.2

Camellia japonica
Camellia sasanqua
Camellia sinensts
Lilium longiflorum

8.2 £ 06 15.6
5.6 = 0.2 10.4

8.6 = 0.9 1.2 12.2
93 £ 1.0 1.4 11.4
£ 19 1.9 9.0
+ 1.0 1.9 24.5
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Fig. 2. Relationship of pollen tube length to the
number of callose plugs in different pollen
species.

Camellia japonica (@), C. sinensis (W), C.
sasanqua (@), Erythrina crista-galli (), Punica
granatum (O), Lilium longiflorum (+), L.
speciosum (), Antirrhinum majus ([]), Nicotiana
sanderae (A), and Oenothera biennis (*) pollen
were incubated on the basal medium at 25°C for
20hr.
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Table 2. Effects of chemicals on tube growth and callose synthesis in C. japonica pollen.

Figures in parentheses indicate the incubation time of pollen or the concentration of substances added to the

medium.
. Tube length Callose content / tube
Chemicals (mm) (A) (ng) (B) B A

Control (24hr) 73 £03 8.6 = 0.9 1.2
Control (7hr) 46 *+ 0.1 5.0 = 0.7 1.1
BSA (0.5mg / ml) 13.2 £ 0.9 149 £ 2.2 1.1
Digitonin (10nM) 9.0 + 05 9.2+ 1.3 1.0
CHAPS (100nM) 7.1+08 6.3 £0.5 0.9
Ca(NO;) . (2mM) 7.9 0.3 9.2 + 1.3 1.2
Ca(NO;) , (20mM) 4.2 £0.2 4.0 = 1.0 1.0
WE O EATNIFER AR L TV B, B T Plant Physiol. 114, 1255-1265 (1997).
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