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OBSERVATIONSPollen Dimorphism

Pollen grains show usually a dis-
tinct pattern of wall apertures
through which the pollen tube

escapes during germination. The most
commons are furrows (colpi, colpate),
pores (porate) or both together (colpo-
rate). Additionally, on the outer layer
of the pollen grains some ornamenta-
tions in form of spines, warts or clubs
can be found. Depending on genus
and family, wall apertures and surface
ornamentations are very characteris-
tic. However, in some cases two dif-
ferent morphological pollen types per

species/genus may occur. This is
called dimorphism.
 Pollen grains from the male flow-
ers of Vitis vinifera show 3 colpi with
3 small pores, thus are called tricolpo-
rate. Additionally pollen grains with-
out wall openings at all (inaperturate)
can be found in the corresponding
female flowers [1].
 Both types of these pollen grains
were collected and compared in light
of shape, ornamentation and size. See
also Vitis vinifera on my Pollen-Wiki
[2].

 Beside Vitis vinifera, pollen di-
morphism can be found among others
in the genera of Cerastium, Limonium
and Waltheria.

Methodology

 A small amount of pollen grains
and a pinhead sized amount of fuchsin
stained glycerin gelatin (0.014%, Kai-
ser) were put together on a micro-
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Figure 1: Vitis vinifera top row: inaper-
turate; bottom row: tricolporate.
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scope slide. The gelatin was then
melted on a USB cup warmer. The
melted drop was stirred with a needle,
covered with a coverslip and allowed
to cool upside down.
 The stained pollen was examined
with a light microscope Weso BM Pro
1100 magnification 600x (eyepiece
WF 10x  / 60 Lens / 0.85x).
 The size of the pollen grains were
determined after photographing them
with a Moticam 1000 using the soft-
ware Motic Images V 2.0 measuring
the diameter of 50 pollen grains each.
Some pictures were stacked with the
software Picolay from Heribert Cypi-
onka [3].

Results and Discussion

 The inaperturate pollen grains
(Figure 1, first lane) showed no aper-
tures, were spheroid to ovoid in shape
with scabrate and reticulate sculp-
tures. The mean equatorial diameter
was 21.2 ± 1.6 µm (±SD, range 18.5-
28.9 µm).
 The tricolporate pollen grains ob-
served (Figure 1, bottom lane) were
triangular to round, spheroid but often
slightly higher than broad. Ornamen-
tation was reticulate to rugulate.

Around the pores and along the colpi
was a fine thickening of the pollen
wall called anuli and costae respec-
tively. The mean diameter observed
was 22.4 ± 1.1 µm (±SD, range 20.0-
25.3 µm).
 The description of the tricolporate
pollen observed corresponds to the
pollen description of Vitis vinifera in
common pollen atlases as PalDat [4],
Beug [5] or Bucher et al. [6]. The
inaperturate pollen was very similar to
the picture published by Gallardo et
al. [1].
 The mean equatorial diameter of
the inaperturate pollen was about
5.4% smaller compared to the tricol-
porate pollen (statistically significant,
p < 0.01, unpaired t-test). In accor-
dance, the inaperturate (female) pol-
len grains observed with SEM by
Gallardo’s team were also smaller
than the tricolporate (male) grains
(18.3 ± 2.01 µm vs. 19.9 ± 1.67, diff.
8.0%).

Literature

[1] A. Gallardo et al., Assessment of
pollen dimorphism in populations of
Vitis vinifera L. subsp. sylvestris
(Gmelin) Hegi in Spain, Vitis 2009,
48 (2), 59–62
http://www.vitisvea.de/admin/volltex
t/w1%2009%201254.pdf

[2] http://pollen.tstebler.ch/
MediaWiki/index.php?title=Vitis_vin
ifera

[3] http://www.picolay.de/

[4] https://www.paldat.org/

[5] Beug Hans-Jürgen, Leitfaden der
Pollenbestimmung für Mitteleuropa
und angrenzende Gebiete, Verlag Dr.
Friedrich Pfeil, München, 2004

[6] Bucher E. et al., Das Pollenbild
der Südtiroler Honige, Biologisches
Labor der Landesagentur für Umwelt
und Arbeitsschutz, Italien, 2004

■

Vitis vinifera (common grape vine)
is a species of Vitis, native to the
Mediterranean region, central Eu-
rope, and southwestern Asia, from
Morocco and Portugal north to
southern Germany and east to north-
ern Iran. There are currently between
5,000 and 10,000 varieties of Vitis
vinifera grapes though only a few
are of commercial significance for
wine and table grape production.

It is a liana growing to 35 yards (32
m) tall, with flaky bark. The leaves
are alternate, palmately lobed, 5–20
cm (2.0–7.9 in) long and broad. The
fruit is a berry, known as a grape; in
the wild species it is 6 mm (0.24 in)
diameter and ripens dark purple to
blackish with a pale wax bloom; in

cultivated plants it is usually much
larger, up to 3 cm (1.2 in) long, and
can be green, red, or purple (black).
The species typically occurs in hu-
mid forests and streamsides.

The wild grape is often classified as
V. vinifera subsp. sylvestris (in some
classifications considered Vitis syl-
vestris), with V. vinifera subsp. vin-
ifera restricted to cultivated forms.
Domesticated vines have hermaph-
rodite flowers, but subsp. sylvestris
is dioecious (male and female flow-
ers on separate plants) and pollina-
tion is required for fruit to develop.
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