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Microscope

Study the different parts of the microscope, with the aid of
the plate. Preparation of material for examination:

Place a drop of water on a clean slide. The material fo 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 of f 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 ftest 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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Plant anatomy

Structure of the plant cell.

I. Living cell contents:

a) Cytoplasm b) nucleus

Examine a stripe of upper epidermis of fleshy onion.

c) Plastids

1- Chloroplast: Examine the leaf of Elodea and examine
the spiral shape chloroplast of Spirogyra.

2- Chromoplast : squash little of tomato fruit and

observe the different shape of chromoplast.

I. Non-living cell contents:

1- Starch grains:
a) Potato starch: three types which are simple (with
excentric hilum), semi compound and compound grains.
b) Phaseolus starch: characterized by a branched hilum.
¢) Wheat starch: simple grains with a concentric hilum.
d) Rice starch: very small and grouped in compound

grains.
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e) Zea starch: characterized by elongated and branched

hilum.

2- Aleurone grains: composed of crystalloid and
globoid (e.g. Ricinus seed).

3- Calcium oxalate crystals:

a- Solitary crystals as in Tamarix stem.
b- Druses as in Tilia stem.
c- Raphides as in Draceana stem.

4- Calcium carbonate: Examined T.S. in Ficus elastica
leaf. Notice the enlargement of some epidermal
cells forming a cystolith. A cellulose protuberance
arises internally on the cell wall and becomes
impregnated with calcium carbonate.

5- Anthocyanin pigment: stripe off a piece of the
upper epidermis of a Pelargonium petal and
examine to notice the red colour of anthocyanin

pigment.
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Cross-Section of a Plant Cell
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Cells and tissues
a- Epidermal cells: -
1- Normal epidermis: T.S. in Helianthus stem.
2- Cutinized epidermis: T.S. in Aloe leaf.
3- Multiserriate epidermis: T.S. in Ficus elastic leaf.
Hairs and tricomes: -
1- Simple hair: Zea hairs.
2- Compound hair: Helianthus hairs.
3- Glandular hair: Pelargonium hairs.
4- Branched unicellular hair: Matthiola hairs.
5- Peltate hair: Olea hairs.
6- Papillae: Pelargonium petals.
Stomata: -
1-Kidney shape: e.g. Vicia faba leaf.
2-Dumb-bell shape: e.g. Zea leaf.
3-Sunken: e.g. Pinus leaf or Aloe leaf.

4- Sunken stomata with hairs: e.g. Nerium leaf.
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b- Parenchyma cells: -

1- Polyhedral (spongy)  2- Armed 3-
Aerenchyma
4- Lignified parenchyma 5- Chlorenchyma
c- Collenchymas cells: -
1- Angular 2- lamellar 3-
lacunar

d- Sclerenchyma cells: -
1- Fibers 2- stone cells
e- Xylem tisse:

1- Vessels: differ in the type of lignifications:-

a- Annular b- Spiral c-
Scalariform
d- Pitted e- Reticulate

2- Tracheids: posses bordered pits.
3- Xylem parenchyma.
4- Xylem fibers.
f- Phloem: -
1- Sieve cells
2- Companion cells
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3- Phloem parenchyma 4- Phloem
fibers
g- Secretory tissue: -
1- Schizogenous gland : e.g. Pinus stem.

2- Lysigenous gland: e.g. Citrus.
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Anatomy of the stem
A-young dicotyledonous stem
1- Helianthus stem
Examine a T.S. in Helianthus stem and notice the
following layers:-

1- The epidermis: this tissue covers the outside of
the cortex.

2- The cortex: it is composed of collenchymas and
parenchyma. The innermost layer of the cortex
which is adjacent to the vascular cylinder may
have a specialized type of parenchyma having
starch grains known is starch sheath.

3- Pericycle: composed of fibers.

4- Vascular cylinder: it is composed of the vascular
tissues and the surrounding tissues such as the
pith and medullary rays. The vascular tissues is
composed of xylem consists of vessels separated

-112-
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by rows of xylem parenchyma. The vascular
tissues are arranged in bundles generally forming
a definite cycle. The xylem is endarch i.e. the
protoxylem is directed inwards. The cambium
persists in the vascular bundle which is
therefore said to be open. The strips of
cambium within these open bundles or fascicular
cambium. The pith (medulla) is composed of

parenchyma.
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2-Luffa stem

Not that:

1- The pith is hollow.

2- Presence of a broad ring of sclerenchyma
(pericycle).

3- There are two rings of vascular bundles of
which the larger and inner alternate with the
smaller and outer.

4- The vascular bundles are bicollateral i.e. two
group of phloem occur in each bundle, one
external, the other internal and separated

from the protoxylem by parenchyma.
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B- Monocotyledonous stems

1- Zea mays (maize)
Stems of monocotyledons exhibit a large number of
bundles which frequently appear scattered throughout
the whole of the ground tissue, so that a definite
cortex and pith can't be distinguished.
The phloem is composed of sieve tubes and companion
cells, phloem parenchyma is absent. There is no
cambium between the xylem and the phloem i.e. the
vascular bundle is closed. The shape of xylem as a
whole is often roughly that of Y, the stem of which is
occupied by a radial row of protoxylem vessels, whilst
the arms are formed by a pair of large metaxylem
vessels. The phloem tends fo be sunken between the

xylem. The bundles are enveloped in a sheath of fibers.
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The differences between Dicot. and Monocot. stems

CHARACTERS DICOT STEM MONOCOT STEM
(e.g., Sunflower) (e.g., Maize)
. Epidermis
a) Trichomes Present Absent
b) Cuticle Present Present
. Hypodermis Made up of collenchyma Made up of sclerenchyma
. Ground tissue Differentiated into cortex,  Undifferentiated

endodermis, pericycle,
medullary rays and pith

. Vascular bundles

a) Number Eight Numerous
b) Arrangement In the form of a broken ring Irregularly scattered
c¢) Bundle Cap Present Absent
d) Bundle Sheath  Absent Present
. Nature of the vascular | Conjoint, collateral and open Conjoint, collateral and
bundles with endarch xylem closed with endarch xylem
. Xylem vessels Many protoxylem and meta- Only two protoxylem

xylem vessels in each bundle vessels in each bundle
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Anatomy of the root
a- Dicotyledonous root

Vicia faba

Examine and note:

1- The piliferous layer: one and thick.

2- Cortex: several layers of parenchyma cells.

3- Endodermis: signal layer of cells.

4- Pericycle: one layer of thin walled cells.

5- The xylem consisting of 4 to 8 radiating strands.
Note that the smallest xylem elements (protoxylem)
are situated towards the periphery and the widest
(metaxylem) towards the centre.

6- The phloem consists of 4 - 8 strands alternating
with xylem. Parenchyma cells are found between the

xylem and phloem.
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7- Medulla: consist of parenchyma.
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b- Monocotyledonous roots

Zea mays (maize)
Examine and note:

1- Exodermis: one or more layers (subarised).

2- Cortex: several layers of parenchyma cells.

3- Endodermis: one layer of cells with thickening on
the radial and inner walls (casparian stripe).

4- Pericycle: complete circle one cells in thickness.

5- Vascular tissues: consisting of numerous
alternating strands of xylem and phloem. The
protoxylem elements are placed towards the

periphery and the metaxylem towards the centre.
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The differences between Dicot. and Monocot. roots

Young dicot. root Monocot. root

1- Wide cortex - Narrow cortex.

2- Small number of - Large number of xylem
xylem arches (2-8). arches (more than 8).

3- Numerous xylem - Few xylem vessels in
vessels in each arch. each arch.

4- Medulla narrow. - Medulla wide.

5- Phloem parenchyma - Phloem parenchyma
present. absent.

6- Casparian strip on the - Casparian strip on the
lateral walls only lateral and radial

sides.
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The differences between young root and young stem

young stem

young root

1-

2-

3-

4-

Cortex is narrow and with
starch sheath.

Pericycle consists of
parches of sclerenchyma
fibers opposite the
bundles.

Vascular bundles are
collateral, i.e. xylem and
phloem are on the same
radius.

Protoxylem is directed
inwards while the
metaxylem is directed

outwards.

- Cortex is wide and with
endodermis.
- Pericycle consists of one

layer of thin walled cells.

- Vascular bundles are radial,
i.e. xylem and phloem are
on different radius.

- Protoxylem is directed
outwards while the
metaxylem is directed

inwards
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5- Pith is usually wide.

- Pith is usually narrow.
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Anatomy of leaf
1- Dicot. leaf

Ricinus leaf

Examine a T.S. in Ricinus leaf to see the following:-

1- Upper epidermis: one cell thick. Notice the
absence of stomata.

2- Mesophyll:

a- palisade tissue: elongated cells perpendicular to
the epidermis and full of chloroplasts.

b-spongy tissue: parenchyma cells with large
intercellular spaces and contain less amount of
chloroplasts than palisade cells.

3- Vascular bundles: surrounded by collenchyma and
parenchyma. Each bundle is formed of xylem and
phloem and covered from above with pericycle
(sclerenchyma).

4- Lower epidermis: similar to upper epidermis except

the presnt of stomata.
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2- Monocotyledonous leaf

Zea mays
Examine a T.S. in Zea leaf and notice the following:-

1- The leaf is bifacial with stomata equally
distributed on both surfaces.

2- The mesophyll is not differentiated into palisade
and spongy cells but composed of one type of cells.

3- Each vascular bundle is surrounded by a
sclerenchymatous sheath.

4- Strands of sclerenchyma occure on both sides of
the vascular bundle beneath the upper and lower
epidermis.

5- The arrangement of the elements of the vascular
bundle is similar to that of the dicot. leaf, i.e. the
metxylem is fowards the lower epidermis of the
leaf, while the protoxylem is towards the upper

epidermis. The phloem lies below the metaxylem.
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Secondary thickening
a- Old dicot. stem

Vitis stem

Examine a T.S. in an old Vitis stem and notice the following:-
1- Epidermis: one cell thick covered with cuticle.
2- Cortex: contains collenchyma in patches followed by
parenchyma.
3- Vascular cylinder:
a- Pericycle: patches of sclerenchyma.
b- Phloem:

- primary phloem: small compressed elements of
sieve cells, companion cells and phloem
parenchyma.

- Secondary phloem: alternating patches of
sclerenchyma and sieve tube cells, companion
cells and phloem parenchyma.

c- Cambium: complete ring, comprises fascicular and
inter fascicular cambium.
d- Xylem:
- Secondary xylem: wide vessels, fibres and xylem

parenchyma.
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- Primary xylem: narrow vessels and comprises
protoxylem and metaxylem.
e-Medullary rays: comprise the primary medullary rays
connecting the pith with the cortex and secondary
medullary rays.

f- Pith (medulla): parenchyma cells.
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b- Old dicot. root

Gossypium root

Examine a T.S. in an old Gossypium root and notice the
following:-

1- Periderm: more than one layer covering the root.

2- Cortex: composed of parenchyma.

3- Phloem: as in old dicot. stem.

4- Cambium: as in old dicot. stem.

5- Xylem:

a- Primary xylem: present in the centre of the root
and are opposite to the primary medullary rays.

b- Secondary xylem: as in old dicot. stem.
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