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Microscope
Study the different parts of the microscope, with the aid of
the plate.
s Preparation of material for examination:
Place a drop of water on a clean slide. The material to be
examined is placed in this water. With the edge of the clean
cover slip touching this water and tilted at an angle with
slide, drop the cover slip until no air bubbles are formed.
Blot off any excess water.
% General remarks on using the microscope:-
1- Before using the microscope be sure all lenses are clean.
2- Always, keep the stage clean and dry.
3- Move the mirror before the test to provide the best
illumination and the best image.
4- To study an object use first the low power and then high
power. Do not use the latter before putting a cover slide.
5- When you use the high power, use only the fine
adjustment.

6- Use both your eyes when looking in the microscope.
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The Classification Telescope for the Plant Kingdom

The classification telescope for the plant kingdom
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A-Thallophyta
1- Schizophyta (Bacteria)

Bacteria commonly known as microbes mostly possess a heterotrophic

nutrition.

+* Forms and groups of Bacteria

The main forms of Bacteria are:-

1- Spherical Bacteria (Cocci): Cocci are classified into several groups:
- Micrococci: single cell.

- Diplococcic: in pairs.

- Streptococci: in chains.

- Staphylococci: cocci in masses, shaped like a clusters of graps.

- Sarcinae: cocci in cubes of eight.

2- Cylindrical or rod-like Bacteria (Bacilli): Bacilli are straight,
cigarette-shaped. Some bacilli are curved. Bacilli may be divided into:-
- Bacilli: single cell.

- Diplobacilli: in pairs.

- Streptobacilli: in chains.

3- Spiral bacteria (Helicodial): They are shaped like a coiled wire spring
some species are shaped much like a slightly twisted commas, these are
grouped in the genus vibrio.

4- Filamentous bacteria: e.g. Actinomycetes.
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Algae
2- Euglenophyta
Euglena:

Mount a drop of water containing Euglena, examine under the
low and high power of the microscope. The unicellular organism
appearing as an elongated, spindle shaped cell. The absence of a
rigid cell wall results in a continuous change of the cell shape
while it is moving. The eye spot or stigma appears as a red spot
near the base of the gullet. There is also a contractile vacuole.
Note also the nucleus, paramylon bodies (reserve food)

distributed in the cytoplasm.
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3- Cyanophyta
Nostoc:

Nostoc colonies occur in the form of spherical of cushion like
masses. Within these masses are numerous coiled, interwoven, and
unbranched filaments of Nostoc. The filament is composed of more
or less rounded or barrel-shaped cells with constrictions between
them. Intercalary heterocysts (these are specialized cells and arise
by the metamorphosis of ordinary vegetative cells) are present.
Vegetation reproduction takes place by the formation of

hormogonia which are delimited by the heterocysts.

Oscillatoria :

The filaments are unbranched; the mucilaginous sheath around
the filament is very thin. The cells are cylindrical and more broad
than long, each cell has the usual detailed structure. The apex of

the terminal cell may be produced into a cap-like calyptra.
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4- Chlorophyta

Chlamydomonas:

Examine the unicellular organism under the high power of the
microscope. The general shape is usually oval, at the anterior end
of the organism there are two flagella. Notice the two contractile
vacuoles and the eye-spot at the anterior part of the cell. The cup
shape chloroplast with one pyrenoid acting as a center around
which starch is formed.

Pandorina:

Spherical solid conobium of 8 or 16 cells closely packed
together and surrounded by mucous. The cells which have
chlamydomonal structure are spindle in shape and each cell has
two flagella attached to its broad end.

Volvox:

It is a hollow sphere colony with a large number of cells
embedded in an external mucous material. The following types of
cells can be distinguished:
1)Somatic cells.
2)Gonidia.
3)Sexual cells, they are antheridia (male cells) and oogonia

(female cells).
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Spirogyra:

Unbranched filament, consisting of a row of similar cells. The
spiral arranged chloroplasts with many pyrenoids. The nucleus is

central and suspended by cytoplasmic strands.

Sexual reproduction:
1)Scalariform conjugation.
2)Lateral conjugation.
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5- Chrysophyta

Vaucheria:

The filament consists of tubular coenocytic, non-septate
branched filaments. The coenocyte contains numerous small disc
shaped chloroplasts and nuclei embedded in the cytoplasm. The
reserve material is mainly oil which appears as droplets.

Examine the oogonium (female). It is cut from the rest of the
coenocyte by a wall, it contains one egg. The antheridium is an
elongated curved tube, separated from coenocyte by transvers
septum.

Diatoms:

Examine and draw the material provided. Notice the symmetrical
shape of the cells. Diatoms are unicellular organisms with radial or
bilateral symmetry. In the side (or girdle) view you can detected
one or the two valves, the outer (epitheca) and the inner
(hypotheca), the view where the valves meet, is called the girdle.

Notice the silica protrusions laid on the cell wall giving it a very
characteristic feature. In the valve view, note the raphe which is a

narrow slit connecting two polar nodules with a central one.
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6- Phaeophyta
Fucus:

The thallus is a dichotomously branched ribbon shaped structure
presenting leathery appearance and narrowed below into a short stalk-like
stipe which ends in the holdfast. Each lobe of the thallus has a distinct
midrib, when the plants become fertile, cavities or conceptacles containing
sex organs appear towards the tips of the branches. Some species possess
air bladders.

The thallus is formed anatomically of assimilating layer, storage layer
and the medulla.

Examine the prepared sections of male and female conceptacles.

Male conceptacle:

It consists essentially of an outer multilayered wall. The inner surface of
this wall produces hairs. Some of which project to the outside through the
ostiols. These hairs are called paraphysis which are numerous branched and
carry the antheridia on their lateral branches.

Female conceptacle:

The macrosporangia (oogonia) are carried very short stalks arising
directily from the conceptacles wall. These macrosporangia are intermixed
with  multicellular unbranched paraphysis. Each macrosporangium

(oogonium) contains eight eggs.
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B- Eumycophyta
1) Calss:Phycomycetes (algal fungi)

Rhizopus (black mould)

Examine the growth of Rhizopus (Black mould) on the moist
bread with a lens.

Make out the creeping hyphae stolen and the vertical branches
with mature and immature sporangia.

Mount a small piece of young Rhizopus in water, examine with
the microscope and sketch a portion of it showing the cell wall
and the protoplasm containing numerous vacuoles which become
smaller towards the growing tip of the hyphae.

Draw young sporangia, some showing sporangiospores
columella and some in earlier stages of development as seen
under the high power.

Sexual reproduction:

Examine and draw the demonstration slide showing conjugation

hyphae and the successive stages in zygospore. (Thick- walled

and dark colored formation).
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2) Calss:Ascomycetes

Saccharomyces (Yeast):

Examine a drop of the material provided and notice that the yeast is
a unicellular organism, the cell being more or less ovoid. There is a
distinct cell wall, and the cytoplasm surrounds a big nucleus.

The nucleus consists of vacuole traversed by chromatin filaments
and there is a small nucleolus lying adjacent to but distinct from
vacuole.

In the cytoplasm several inclusions are embedded as mitochondria,
reflective volutin granules, Oil droplets and glycogen particles.

Observed that a new bud can separate from the original cell to form
a new cell, when rapid budding is taking place, small chains or

clusters of buds may be seen.
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Aspergillus (Black mold):

The mycelium consists of much branched and septate hyphae
with multinucleate cells, from the mycelium arise non-septate
conidiophores, the free end of the conidiophore swells up into a
vesicle, numerous phialides or sterigmata, are budded out from the
vesicle and cover its entire surface, the sterigmata produce conidia
chains, the youngest conidia being at the base of the chain
(acropetally succession).

Penicillium (Green mold):

Examine the growth of Penicillium on agar under the low power
of the microscope. Mount a small piece in water. Examine and
sketch a portion of showing, the cell wall and the protoplasm. Note
the presence of transverse walls (septa) (i.e. septate and branched
multinucleate filaments).

Peziza:

Examine a vertical section in the ascocarp or apothecium and
notice that asci are vertically arranged, each containing eight
ascospores. Below the hymenium we find the sub-hymenium layer

which composed of compact hyphae. The hymenium and sub-
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hymenium layers are both surrounded with a wall called peridium

composed of interwoven hyphae.
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3) Calss:Basidiomycetes

Puccinia graminis (wheat rust):

It causes the black or stem rust of wheat, oat, barley and several grasses.
It is a parasitic member of basidiomycetes which completes its life cycle

on two hosts and produces several kinds of spores.
a) Uredial stage (red rust stage):

Examine the surface of stem or leaf segments of wheat carrying uredia.
Uredosori have a red or orange color due to the abundance of uredospores.
Study a cross section of infected wheat stem and note that the surface
covered with huge numbers of oval shaped uredospores borne on the
terminal ends of stalks (hyphae), each spore contain two nuclei, and is

composed of one cell with an outer spiny thick wall.
b) Telial stage (black rust stage):

Examine the teleutospores which are elongated, black instead of red
and are two-celled with an outer smooth thick wall. Each cell contains
one nucleus.

c) Aecidial stage:

Note also the several large cup-shaped aecia located on the lower
surface of Berberis leaf. From the bottom of each aecium arises a closely
packed parallel chain of bi-nucleate, sub-globose, light orange yellow
aecidiospores. Note that each aecium is surrounded by a protective layer

of compact hyphae known as the peridium.
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Agaricus (Mushroom):

It is a saprophytic fungus, note that the basidiocarp (fruit body)
consists of a stalk and an umbrella shaped cap. An annulus may be found
as membranous ring around the upper part of the stalk.

Examine a vertical section through the gills; note that each gill is
composed of three layers:

a- Outer surface layer (hymenium) composed of basidia borne each 4

basidiospores and paraphyses.

b- The second layer is found as a compact zone of hyphae forming the

sub-hymenium layer.

c- A central zone composed of loose hyphae known as trama.
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Lichens

The lichens are composite plants made up of an alga and
fungus, the two being very intimately associated together. The
thallus mainly consists of fungus, the alga being held between
the fungus hyphae.

Note the growth habit of lichens, which may be either
crustose, foliose (leaf-like) and fruticose (much branched and
shrub-like).

Study a vertical section through a foliose thallus and notice
the following zones:

a) Upper cortex: consists of compact fungal hyphae.

b) Algal layer (gonidial layer): composed of loose hyphae
surrounding the algal cells.

c) Medulla: composed of very loosely interwoven
hyphae.

d) Lower cortex: composed of compact hyphae. The
outer surface of this zone gives rise to rhizoid-like

hyphae called rhizoid for fixation.
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C-Bryophyta
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1- Hepaticeae (liverworts)
Riccia:

Gametophyte of Riccia is the domination plant green, thalloid and
rosette- shaped. It has an undulating margin and its branching is
dichotomous.

Its middle part is thickened to form the midrib. It is fixed to the
substratum by unicellular rhizoids and multicellular scales. Examine and
make a labelled drawing of gametophyte. On the dorsal side note the
sporangia which appear as black dots. Examine a vertical section in the
thallus and notice that it is composed of two types of tissues:

1- An upper assimilating tissue which consists of assimilating filaments
rich in chloroplast and separated by air cavities. The upper most
layer of cells is devoid of chloroplasts and forms a sort of
discontinuous epidermis.

2- A lower storage tissue which consists of few layers of large cells
devoid of chloroplasts and rich with reserve food materials.

3- Examine the sex organs (archegonia and antheridia) in the basal part
of the air canal. Examine the sporophyte or sporangium and notice its
simple structure, it is composed of a sac surrounded by a sterile wall
enclosing a fertile tissue known as sporongenous tissue. The inside
sporogenous tissue is formed of a large number of spore mother

cells, each of which produces a spore tetrad. Notice also that the wall
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of the archegonium remains attached to the sporophyte and known as

calyptra.
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2- Mosci (mosses)

Funaria:

It is a unisexual (dioecious) moss in which the gametophyte is
composed of an upright stem that carries spirally arranged simple sessile
leaves. It is fixed to the substratum by branched multicellular rhizoids.
Sketch the gametophyte

Examine a vertical section in the male moss flower and notice that it is
composed of the involucre surrounding the antheridia (club-shaped,
brownish or golden in color) and the paraphysis (composed of single row
of cells).

Examine a vertical section in the female moss flower and notice the
involucre, archegonia and paraphysis that end with acute tips.

Examine the sporophyte that is carried on the gametophyte and notice
that it is differentiated into a foot which remains embedded in the tissues
of the gametophyte, a long stalk or seta and the capsule. Also notice that
the wall of the archegonium (clyptra) remains attached to the capsule.

Examine a longitudinal section (L.S.) in the capsule and notice its
multi a yered wall, the assimilating tissue known as apophysis, at its
base, the barrel-shaped sporogenous tissue, the columella, the air cavities
traversed by the assimilating filaments or trabeculae, the annulus, the

peristome teeth and the operculum or lid.
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D- Gymnosperms

Pinus

Examine and draw a portion of the Pinus stem provided. Note the
scale leaves each bearing in its axial a dwarf shoot carrying few
scale leaves and acicular (foliage) leaves.

Examine and notice that the female cone occur solitary and each
replaces a long branch. Examine L.S. in the young female cone and
notice the main axis bearing spirally arranged macrosporophylls
(carpels). Each carpels is distinguished into an upper part known as
the ovuliferous scale and lower part known as the bract scale, the
ovuliferous scale bears on its upper surface two inverted ovule.

Examine the male cones of Pinus and note that they are in
clusters and occupy the position of dwarf shoots. Dissect a male
cone and note each microsporophyll (or staminal leaf) bears on its
lower side two microsporangia (or pollen sacs) containing a number
of microspores (or pollen grains). Each grain has its outer coat
expanded into air bladders.

In the slide provided, which shows a longitudinal section through
the male cone, note that the short stalked staminal leaves are
spirally arranged on the axis and below a microsporangium is

observed.
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(A): Cluster of male cones of Pinus. (B): Abranch bearing female cones of Pinus.
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