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Ultrastructural characteristics of pollen development in Vitis vinifera L. (cv. Sangiovese)

by
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Summary: Ultrastructural studies on the development of microspores to ripe pollen (cv. Sangiovese) showed that the diploid
microsporocyte undergoes meiosis in order to form a tetrad of microspores sticked together by a callose wall. After callose digestion,
4 independent microspores were refeased. With successive growth, the single nucleus of each microspore undergoes an asymmetrical
division forming the bicellular pollen grain (vegetative cells containing the generative cells). Only after pollination and pollen tube
growth the two sperms will be formed. The mature pollen of Sangiovese is tricolpate; the exine is scabrate-verrucate in the equatorial

zone and foveolate in the polar region.
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Introduction

The pollen grain is the male gametophyte of the
angiosperms with two kinds of structural and functional cells.
The male reproductive cells, with little cytoplasm, are either
single generative cells (bicellular type) or pairs of sperm
cells (tricellular type). The second type of cell is a larger,
non-reproductive vegetative cell, whose cytoplasm encloses
the generative cell or the sperm cells in a cell-within-a-cell
arrangement (see CResTI ef al. 1999).

The mature pollen grains can also be considered as stor-
age cells, which must supply nutrients to the rapidly grow-
ing pollen tube (Cresti ef al. 1975).

The present paper is directed to study the pollen devel-
opment and mature pollen of Vitis vinifera, cv. Sangiovese,
to better understand the biology of the sexual reproduction
of these species. The cv. Sangiovese has its origin in Tus-
cany and is widely distributed in this region, quantitatively
it is one of the most important components of Chianti,
Brunello, Vernaccia and Vino Nobile di Montepuiciano wines.

A previous account of certain features on pollen, biol-
ogy of reproduction and genetic biodiversity of Sangiovese
was given by LomBarpo et al. 1978; CasteELLI et al. 1986;
CiampoLINI et al. 1996; Sensi et al. 1996; Vignani et al. 1996,

Material and Methods

Anthers of Vitis vinifera L. (cv. Sangiovese) were col-
lected at different stages of development from plants culti-
vated in the experimental fields of the Siena Agricultural
High School in Italy. For scanning electron microscopy
{SEM), fresh mature pollen grains were mounted with tape
on aluminium stubs, coated with gold and then examind with
a Philips 501B SEM.

For transmission electron microscopy (TEM), the ma-
terial was fixed in 2 % glutaraldehyde (GA) in 0.05 M Ca-
codylate buffer, pH 7.4, for | h at room temperature, rinsed
in the same buffer and post-fixed in 1 % osmium tetroxyde,
dehydrated in ethanol and embedded in low viscosity resin.
Sections were cut with a diamond knife using a LKB
ultratome I1l and stained with uranyl acetate and lead citrate;
observations were made using a JEOL Jem 100B electron
microscope at 80 kV.

For cytochemical examination, the samples were embed-
ded in Historesin (LKB) after fixation in GA. Semithin sec-
tions were then stained with Toloudine blue and Periodic
acid-schiff (PAS) reaction (O’Brien and McCuLry 1981),
Sudan Black B (RusseLL et al. 1976) and Vamillin-HCl (HesLop-
Harrison and HesLop-HArrison 1985) and examined with a
Zeiss Axiophot light microscope.

Results

The microspore mother cells (MMC) at the prophase-
leptotene stage (Fig. 1) show a polyedric form, a roundish
nucleus with only one nucleolus and numerous organelles,
e.g. mitochondria, plastids, dictyosomes and rough endo-
plasmic reticulum (RER) profiles. Tapetum and microspore
mother cell walls are pectocellulosic in nature. At this stage
the plasmodesms between tapetum~and MMC are closed,
meanwhile some plasmodesms between MMC and MMC
give origin to cytomictic channeis (Fig. 2).

The deposition of callose between the primary cellulose
wall and the plasmalemma of each individual microspore
occurs at the end of the simultaneus cytokinese leading to
tetrad formation. Each tetrad is enclosed in the callosic wall
of the MMC from which it is derived and the single
microspores are also separated from the callosic walls. The
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for the carbohydrate metabolism necessary for GC division
and sperm cell formation after pollination.
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