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Flower structure

Remember

> A flower is the complex sexual reproductive structure of Angiosperms,
typically consisting of an axis bearing perianth parts, androecium (male)
and gynoecium (female) (Fig.1).

» Bisexual flower shows four distinctive parts arranged in rings (i.e. cyclic
flower), which are technically modified leaves: Sepal, petal, or tepal,
stamen & pistil.

» Sepal: The parts that look like little green leaves that cover the outside of
a flower bud (calyx).

» Petal: The colourful, often bright part of the flower (corolla).

» Tepal: Undifferentiated "Perianth segment" that are not clearly
distinguished as sepals and petals.

» Stamen: the male Part which is of filament and anther.

» Pistil: the female part (carpel) which is of stigma, style and ovary that
contains the ovules. So that a Flower may be considered for the presence
of those parts as:

o Complete with all four characteristic parts present calyx, corolla,
androecium and gynoecium.

« Incomplete lacking one or more of the four characteristic parts

o Perfect: A flower that has both the male parts and female parts in the
same flower. Examples: most cacti.

o Imperfect: A flower that has either all male parts or all female parts, but
not both in the same flower. (Plant bearing imperfect flowers may be
monoecious (with male and female flowers on the same plant)

and dioecious (with male and female flowers on different plants).
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Fig (1): The structure of a typical flower

Flower perianth

(Undifferntiated perianth as taxonomic character)

The perianth is the outer envelope enclosing a flower and is made up of either:
v" An outer calyx and inner corolla.
v" A calyx or corolla; or
v" Calyx and corolla combined and undifferentiated from one another.
The corolla of a flower 1s divided up into petals whereas the calyx (which
usually encloses the corolla at its base) is made up or sepals. If the calyx and
corolla are combined into one undifferentiated unit, then the individual parts are
referred to as tepals.
These tepals vary greatly in their type and color between different plants
flowers as the tepals may be petalous or apetalous also, they can be free or
united to each other and may arranged in 1- or in 2-whorls.
Taxonomic indications of the shape and arranging of the perianth; for

examples:
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The presence of the undifferentiated perianth is a characteristic feature for the
monocot plants and few dicot plants, which are mostly comprises a

differentiated perianth to an outer whorl of sepals and the inner petals.

There examples have been shown for the undifferentiated perianth of dicots and
monocots:

# Noticing that both Chenopodiaceae and Nyctaginaceae [dicots] are related to
similar classification groups (sub-class: Archichlamydeae (Monochlamydeae)

and order: Centrospermae).

A-Five united tepals arranged in 1-whrol in Bougainvillea
(Nyctaginaceae).
B- (4-5) free or basally united tepals in 1-whrol in Chenopodium murale

(Chenopodiaceae).

Buginvillea,

Chenopodium

& Moreover the Iridaceac and Liliaceae [monocots] are related to the same
order: Liliflorae.
C- In Liliaceae the perianth is of six free tepals in 2-whorls e.g. in Frilillaria
sp.

D- In Iridaceae the perianth of six joined tepals in 2-whorls.e.g. Iris sp.

Fritiflaria 5

Iris
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Practical
P Examine some different flower samples of various plant groups either from
the same family or differently; report and draw your observation for the

appearance of their perianth and may you find a relationship between each of

them?
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Androecium

It is the male part organ of the flower; its units os stamens.
Stamen structure

A stamen is two parts of filament attached to flower receptacle and the
anther at its tip containing pollen grains. Stamens may be free or united in
different form, also the anther takes different posisions where attached to the
filament tip, these various forms allows studying the variation between flowers
of different plants.
Stamens appearance

Stamens appear in different cases; illustrated as the following:

Case [lustration Description

. Stamens fused with
Epiprtalous stamens
corolla

. 4 stamens in 2 outer are
Didynamous stamens .
longer than 2 inner

6 stamens, 4 inner

P

Tetradynamous stamens stamens longer than 2

outer e.g. Cruciferae

Stamens may be sterile

Reduced stamens e.g. Tecoma stans

Stamen connation

Stamens appear as fused or connate in different manners as illustrated.
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monoadephlus diadephlus poelyvadephlus

Adhering of filaments with anthers

There are different types of attaching the filament by an anther; shown as:

- fertile anther

connective

sterile anther

! !

dorsifixed basifixed versatile shows connection & staminoide

Stamens connation at anthers forming an anther tube (syngensious):

Neesseersvice.
Corolla and androecinm
Iaid open (mag.y.
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Practical draw an illustarion for reviewing the stamen structure & cases of

fusion:

10
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Pollen Grains

What are pollens?
They are the minute structure present in the anther, they are developed to

transport from the male gametes to the female part of a flower to perform

fertilization.
The study of pollen grains; their structure and their macro- and

micromorphological characters is called “Palynology”.

Filament
(containing vascular bundle)

Pollen sac

Point at which

anther splits to — Epidermis

release pollen Fibrous layer
Anther Tapetum
Pollen
Pollen mother cells

diploid

Filament (dip )
Pollen
Tetrad of rains

pollen

Meiosis ab Separates
O h—

Pollen composition:

Pollen grains must be protected during its journey to the female gamete, so

its composition is developed to aid that function. A pollen has a wall which is of

two parts:
1. The outer part is “exine”, it is formed of an unusual substance called

“sporopollenin” which is mostly rough.

12
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2. The inner part is “intine”, it is formed of cellulose and it is similar in
construction to ordinary cell wall.

[llustration for pollen grain wall structure

_sculnure dements — /\ /\ /\ /\ /\—— tectal elements - sexine 3

tectum T———— tectum - sexne 2 | Sexine

columella —— .
T columella - sexine 1

Ectexne

foot layer ——— j

- I ——
Endemh/e_,/,_,_/-* x
Intine htine

Pollens characters:

1) They are microscopic; usually about 15-100 pm.
2) There are various types of pollen grains.

How can different types be recognized?

Each pollen type has its unique set of characters which are related to plant
genus, species or family.
Characterization of pollen grains:

There are some main features which distinguish one type of pollen grains

Feature Importance
Size Study of measuring pollen diameters.
Shape Study of measuring P/E ratio to identify the shape
(spheroidal, oblate, prolate,...etc.)
Ornamentation Study of outer wall features such as: pores, furrows,

surface sculpturing.

Surface sculpture Study of cell sculpture as: smooth, granular, reticulate,
grooved...etc.)

Germinating pore | Study of type, shape and size of germinating pore

13
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Figure (2): illustrating different pores of pollen grains:

[ Di- Tri- Tetra- Penta- Hexa- Poly- |
[ polar  eq. | polar polar polar  eq. | polar eq. | polar  eg
e.g. Colchicum e.g. Betula e.g. Alnus, Ulmus

.@0@0@@ 05030

e.g. Hippuris 4———e.g. Labiatae, Rubiaceae

DO

. _ e.g. Sanguisorba .
e.g. Parnassia e.g. Aumex e.g. Viola officinalis e.g. Utricularia

e.qg. Tofieldia

Figure (3): illustrating different shapes of pollen grains:

POLAR VIEW EQUATORIAL VIEW
Non-angular Non-angular
a Circular a Circular
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Angular
a Triangular e
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[ ]
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2 obtuse
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U
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Convex @ —~
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e
< )

Acuminate acute  Acuminate obluse
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1 acute
Q Straight

Concave

9
0D

0

Truncate
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Microscopic study:

All features of pollen grains are studied by LM and SEM.

Preparing slides of pollen grains for examining by Light Microscope (LM):

I. Fresh samples (not fixed slide sample)

Procedures:

l.

Use clean dry forceps to pick up anthers from a plant flower.

. Place an anther or more on a clean dry glass slide.

. Gently press on anthers to release pollens outside.

2
3
4.
5
6

Dropping of water, glycerin or a mix of both.

Cover the sample smear and examine with different magnifications.

. Report your observations and draw, identify the plant name and family

name.

II. Permanent or semi-permanent samples

Procedures:

1. Prepare Glycerin Jelly Mounting Media as follows.

Components

20 g gelatin, 60 ml glycerin (same as glycerol)
2.4 g phenol *Be Very Careful with Phenol* and 70 ml distilled water

Preparation

Boil dist. Water and measure 70 ml and add to gelatin.
Boil that again and mix by a glass rod.
Add glycerin and phenol content and mix.

Let 1t to be solid.

N.B. you can add a stain if require and you can also reduce amounts of above
components.
2. Repeat steps 1, 2 & 3 as in fresh samples procedures.

3. Cut a small part of the solid jelly, add on pollen sample and mix them.

4. Cover the sample and gently heat to melt glycerin jelly with sample.

15
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5. Quickly add small amount of paraffin wax to be homogenized with sample
and to fix the cover. Put the slide sample in an inverse manner to provide more

homogeneity between pollen sample, mounting medium and the wax.

Practical: prepare a fresh or permanent slide samples of pollen grains

examine and report your observation with drawing.

16
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Gynoecium

It is the structure that refers to producing the ovule in angiosperms. It is
typically the innermost whrol of structure of a flower. The unit of gynoecium,
whether of a lone carpel or multiple carpes, consists of:

1- Ovary: enlarged part containing the placenta pearing the ovule. A
chamber in the ovary called a locule or a cell. There may be a single
locule or more than one, if they are many, the walls dividing the are
called septa.

2- Style: a stalk-like tube allowing pollen grains to reach the ovule. The
style may differ in its attaching to the ovary.

é“z

Lateral . Terminal

Cynobasic

3- Stigma: its name derived from the greek word that means mark or
puncture, it is found usually at the tip of the style and is mostly sticky
feathery to capture pollens.

Types of Gynoecia
According to the composition of carpels; study the following terms:
Gynoecium composition Gynoecium terminology

¢ Single carpel Monocarpous or unicarpellte gynoecium

e Multiple distinct carpels Apocarpous gynoecium
e Multiple connate carpels  Syncarpous gynoecium
Degree of Connation:
Connation refers to the fusion of all or some of carpel parts and there are

different cases as that:

18
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1- Carpel(s) free at three parts.

2- Carpels fused at the ovaries while style and stigma are free; fusion also
may be completely or partially.

3- Carpels fused at ovaries and styles but stigma stills free; e.g. Althaea rosa
(Malvaceae), with free branched stigma whereas branches equals fused
carpels number.

4- Carpels fused at styles, stigmas while ovaries remain distinct; e.g. Vinca
rosa (Apocynaceae). The fusion may be completely or partially, when
completely no branches for stigmas can be recognized.

5- Carpels fused at three parts (completely).

6- Carpels fused at stigmas only while styles and ovaries are free.

Remember that

Carpel position or flower position

Hypogynous flower Epigynous flower

hypogynous epigynous
petals, sepals & stamens petals, sepals & stamens
attached at base of ova attached at top of ovary

Superior ovary Inferior ovary

19
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hypanthium

Ovary superior Ovary superior Ovary inferior
Flower hypogynous Flower perigynous Flower epigynous
No hypanthium Hypanthium present Hypanthium present

" Practical draw an illustarion for reviewing the carpel structure & cases of

fusion:

20
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Angiospermae

Selected plant families of Dicotyledons & Monocotyledons

Flowering plants

are divided

Monocot vs. Dicot

into monocots (or monocotyledons) and

dicots (or dicotyledons). This comparison examines the morphological
differences in the leaves, stems, flowers and fruits of monocots and dicots.

Comparison chart

Embryo

Leaf venation

Flowers

Root Pattern

Secondary growth

Stem and
vascular system

Pollen

Presence or absence of
wood

# of seed leaves

Examples

Dicot

As the name suggests, the dicot

embryo has two cotyledons.

Leaf veins are reticulated
(branched).

Petals in multiples of four or
five.

Taproot system
Often present

Bundles of vascular tissue

arranged in a ring. The vascular
system is divided into a cortex

and stele.

Pollen with three furrows or
pores.

Both herbaceous and woody

2 seed leaves

Legumes (pea, beans, lentils,
peanuts) daisies, mint, lettuce,
tomato and oak are examples of

dicots.

22

Monocot

Monocotyledons have
one cotyledon in the
embryo.

Leaf veins are parallel.

Petals in multiples of
three.

Fibrous roots
Absent

Bundles of vascular
tissue scattered
throughout the stem
with no particular
arrangement and has no
cortex.

Pollen with a single
furrow or pore.

Herbaceous

1 seed leaf

Grains, (wheat, corn,
rice, millet) lilies,
daffodils, sugarcane,
banana, palm, ginger,
onions, bamboo, sugar,
cone, palm tree, banana
tree, and grass are
examples of plants that
are monocots.
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T. S. in Monocot Stem

Fig. 150. Transverse sectior of a maize stem showing
the plan of arrangement of tissues {diagrammatic).

T. S. in Dicot stem

Dicot Stem

Epidermis
(outer layer)
Collenchyma

layers bel
Spldermis)

Pith

Vascular
bundle

Xylem

Phloem
Cortex

23
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Monocot Characteristics

petal (tepal) cotyledon

sepal (tepal)
(©) EM. Armstrong 2002

Seed with one cotyledon.

vascular
bundile :

Stem with vascular bundles. Leaf with parallel venation.

e e,

Wood with concentric growth rings. Leaf with net venation,

24
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Monocots

Veins in No specific  Flower parts

major leaves  Paltem in ln mulliples
Single  areparallel  Vascular Fibrous roots
mt-.rladnn

tissue bundles :J i 2
/ "lu"asmlﬂr Flower parts ;

mryleduns tissue bundles . - multiples Taproots

:E;;;:}Sr :ggyeg Sl of four or five

Di c Utﬁ branch out

Next, we have to draw an attention to study different families of
monocots and dicots. Standing on the most popular comparing
characters.

25
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Family name:

................................................................................................

................................................................................................

................................................................................................

Floral characters:

1. Inflorescence:

...........................................................................................

...........................................................................................

26
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..........................................................................................

................................................................................................

................................................................................................
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Drawing
Floral diagram F.D.

Longitudinal section L.S.

28
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Pollen grains:

................................................................................................
................................................................................................

Draw different views of pollen grains:
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Family name:

................................................................................................

................................................................................................

................................................................................................

Floral characters:

1. Inflorescence:

...........................................................................................

...........................................................................................
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..........................................................................................

................................................................................................

................................................................................................
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Drawing
Floral diagram F.D.

Longitudinal section L.S.
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Pollen grains:

................................................................................................
................................................................................................

Draw different views of pollen grains:
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Family name:

................................................................................................

................................................................................................

................................................................................................

Floral characters:

1. Inflorescence:

...........................................................................................

...........................................................................................
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................................................................................................

................................................................................................
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Drawing
Floral diagram F.D.

Longitudinal section L.S.
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Pollen grains:

................................................................................................
................................................................................................

Draw different views of pollen grains:
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