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None of the Preceding
• However, what I want to talk about here is much wilder and serious than simply some
casual garden dilly-dallying!
• In our gardens in the spring, a real orgy occurs, and all of us are literally covered with
and even breath in male sexual products, whether we want to or not! Talk about
naughty!
•

•

For all sexual organisms, the challenge in procreation is getting the male gamete to the
female gamete. As animals, males are mobile and many have evolved specific
behaviours and appendages to facilitate this.
Most plants, though, are rooted to a single spot, so can’t. They thus either produce
zillions of small male sexual structures (pollen) and utilise passive wind dispersal, while
their more kinky relatives produce fewer, larger pollen and utilise a “third party” to
transport them to a receptive female!

Flowers
As shown previously in my Corolla-Calyx-Corona educational, the
corolla (petals) in many plants has evolved to attract insects,
birds or other animals by developing nectar guides, but what is
happening at the cellular level is what is really interesting!
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Flower Structure

Peduncle: The stalk of a flower.
Receptacle: The part of a flower stalk where the
parts of the flower are attached.
Sepal: The outer parts of the flower (often green
and leaf-like) that enclose a developing bud.
Petal: The parts of a flower that are often
conspicuously coloured.
Stamen: The pollen producing flower part, usually
with a slender filament supporting the anther.

Anther: The part of the stamen where pollen is
produced.
Pistil: The ovule producing part of a flower. The
ovary often supports a long style, topped by a
stigma. The mature ovary is a fruit, and the mature
ovule is a seed.
Stigma: The pistil part where pollen germinates.
Ovary: The enlarged basal portion of the pistil
where ovules with the embryo sacs occur.

Peduncle: The stalk of a flower.
Receptacle: The part of a flower stalk where the parts of the
flower are attached.
Sepal: The outer parts of the flower (often green and leaf- like) that enclose a developing bud.
Petal: The parts of a flower that are often conspicuously coloured.
Stamen: The pollen producing part of a flower, usually with a
slender filament supporting
the anther.
Anther: The part of the stamen where pollen is produced.
Pistil: The ovule producing part of a flower. The ovary often
supports a long style, topped
by a stigma. The mature
ovary is a fruit, and the mature ovule is a seed.
Stigma: The part of the pistil where pollen germinates.
Ovary: The enlarged basal portion of the pistil where ovules
are produced which contain
the embryo sacs.

The Complexity of Flowering Plant Fertilization
• In animals, a normal cell has two sets of DNA, and through a process call meiosis, sexual
gametes (sperm and egg) with just one set of DNA (1N) are produced. During
fertilization, motile male gametes swim to the egg, and combine to produce a diploid
(2N) embryo.

Alternation of Generations
• Plants are different from animals in that they have two distinct life stages, called
"generations,” in reproduction, the sporophyte and gametophyte.
•
•
•

A sporophyte is a multicellular diploid (2N) generation that produces haploid (1N)
spores that develop into gametophytes.
A 1N gametophyte then makes gametes that fuse and grow into a 2N sporophyte.
In flowering plants, the sporophyte generation is the dominant generation. Flowering
plants spend most of their life cycle with diploid cells, while the haploid 1 N
gametophyte (gamete-producing phase) is relatively short-lived.
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With algae, some mosses and liverworts, the dominant generation is the haploid (1N)
gametophyte, which is what we think of as the main plant. Here, the 2N
sporophyte (spore producing phase) is relatively short-lived.
Compared to the animal kingdom, fertilization is particularly complex in flowering
plants. During meiosis (cell division that produces haploid 1N cells), one 2N
spore divides twice to form four 1N gametophytes. The gametophytes are very
reduced in size, and are represented simply by male pollen and the female embryo sac.
Pollen is formed in the anther, and it is these male gametophytes that are either blown
in the wind or are carried by animals to the female part of a flower, the stigma.
The female gametophyte is produced in the ovary and is called an embryo sac. It
consists of four cell types: the synergid cell, egg cell, central cell and antipodal cell (the
last has no known functions and soon disappear).
Fertilization occurs in the embryo sac, during which double-fertilization will occur by the
two sperm cells formed by the male gametophyte.

In Rhododendron, as in other members of the Ericaceae, the mature pollen is unusual
for flowering plants in general in consisting of four individual grains which adhere
closely to one another, so it is called a tetrad grain.

•
•

There are lens-shaped openings (apertures) in the pollen wall, with each cell of the
tetrad sharing an aperture with each of the three adjacent cells.
In addition, Rhododendron, and a few of its closest relatives in the Ericaceae, has,
scattered rather abundantly among the pollen grains, long narrow "viscin" threads
attached at one end to a pollen wall. These serve to hold most of the pollen in one
anther sac together in a loose irregular mass and greatly facilitate the transfer of
considerable quantities of pollen at a single touch.

Rhododendron tetrad pollen

R. maximum anther
with pollen masses
protruding from pores.
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Each pollen grain contains a single vegetative (non-reproductive) cell and a generative
(reproductive) cell. The vegetative tube cell produces the pollen tube, and the
generative cell divides to form two non-motile sperm cells.
Just after their formation, the two sperm cells are enclosed together within a common
“inner” vegetative cell plasma membrane.
The non-motile sperm cells require transportation as a passive cargo by the pollen tube
cell to the embryo sac, which contains the egg cell and accessory synergid cells.

Pollen Germination
• Pollen germination and pollen-tube requires a high degree of coordination within the
male gametophyte and at the same time a remarkable sensitivity to a considerable
range of influences both in the physical environment and in the pistil.
• Two features make the flowering plant’s male gametophyte almost unique among
higher organisms, namely the versatility expressed by a single haploid (1N) germ cell,
and the degree of coadaptation it shows with its diploid (2N) female host (the stigma
and style).
•

•

•

The ornate surfaces of male and female reproductive structures, and the molecules
involved in sexual interactions, remain among the most rapidly evolving and diverse
characteristics known.
As varied as they may be, each element takes part in performing the same functions:
protecting pollen and stigma from the environment, delivering and capturing pollen,
promoting pollen hydration and germination, allowing the entry of appropriate pollen
tubes into the stigma, and guiding the tubes to the ovary.
The stigma produces a sticky substance that captures pollen. The stigma at the top of
the pistil is enlarged so as to offer a greater surface area for pollen to land on.

Challenges in Achieving Fertilization
– protecting pollen and stigma from physical environmental threats,
– delivering and capturing pollen,
– promoting pollen hydration and germination,
– allowing the entry of appropriate pollen tubes into the stigma, and
– guiding the tubes to the ovary.
• The stigma produces a sticky substance that captures pollen. The stigma at the top of
the pistil is enlarged so as to offer a greater surface area for pollen to land on.
•

•

The female stigma is able to discriminate between pollen grains, recognizing pollen from
the appropriate species while rejecting pollen from unrelated species (or from the same
plant in self-incompatible species).
This selectivity is accompanied by tremendous diversity in both cell surface structure
and surface chemicals on both male and female reproductive bodies, i.e., pollen and the
stigma.
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Pollen germination
Unlike motile sperm, “pollen” doesn’t swim to the egg but rather germinates and grows
a “pollen tube”.
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On the stigma, the germination of pollen grains begins by absorption of water and
nutrients, and the pollen grain produces a tiny pollen tube that extends through the
style to the ovary.
The tube cell enlarges and comes out of the pollen grain through one of the germ pores
to form a pollen tube. The tube nucleus descends to the tip of the pollen tube, and the
generative cells then pass into the pollen tube, where the generative cell soon divides
into two male gametes.
Within two to three minutes of landing on a stigma, a pollen grain starts to germinate,
and in corn, it can grow faster than one cm/h and extend to about 30 cm (one foot) in
length within 24 h, growing through intercellular spaces in the pistil.
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Sperm cell release from the pollen tube occurs after intensive interaction between the
pollen tube cell and the receptive synergid cell, culminating in the degeneration of both
the pollen tube and synergid cells.
Following release of the two sperm cells in the embryo sac, they interact and fuse with
the two different female gametes (egg and central cell).
They then form the major seed components, an embryo and endosperm respectively.
This process is known as double fertilization.
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The fusion of the second sperm cell with the two polar nuclei in the central cell
produces a triploid (3N) body that gives rise to the endosperm, which is the part of the
seed that acts as a food store for the developing plant embryo, usually containing starch
with protein and other nutrients.
The main advantage present in the double fertilization of angiosperms is energy
conservation. The endosperm formed by fusion of the two polar nuclei and a sperm only
begins to develop and store nutrients after it has been fertilized by a sperm cell.

Miscellaneous Pollen and Honey Trivia
• Bee pollen is the food of the young bee and it is approximately 40% protein. It is
considered one of nature's most completely nourishing foods. It contains nearly all the
nutrients required by humans. About half of its protein is in the form of free amino acids
that are ready to be used directly by the body.
• A high diversity of plants—even non-flowering ones—helps bees thrive in cities. Insects
that feed on sap-producing plants such as conifers expel honeydew, a sweet secretion
that bees collect and make into honey. In a recent study, city honey sources were 52%
flowering trees; 29% flowers, grasses, shrubs; and 19% conifers.
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In the USA, the Food and Drug Administration says that any product that’s been ultrafiltered and no longer contains pollen isn’t honey. Ultra filtering is a high-tech
procedure where honey is heated, sometimes watered down and then forced at high
pressure through extremely small filters to remove pollen, which is the only foolproof
sign identifying the source of the honey.
It is a spin-off of a technique refined by the Chinese, who have illegally dumped tons of
their honey – some containing illegal antibiotics – in the USA market for years.
76% of samples bought at groceries (e.g., Safeway, Costco, Walmart, etc.) had all the
pollen removed.
Typically, honey bought at farmers markets, co-ops and “natural” stores has the full,
anticipated, amount of pollen in it.

