o HI.III." -.IL.l".,
ddyall aakys

- Chapter 7 |
Loaf Structure



a1t

s,

”

p

‘

_%2
A)
%
Ak

QOO OO .~
e A LT




Anatomy of plant leaves

Leaves are formed on stems
above ground. Their main
functions are to carry the
process of photosynthesis and
to help in the ascending of
water and solutes from roots up
the through the

process of transpiration. The

to leaves

morphelogy of leaves reflects

their functions. Thus leaves

usually have an expanded
portion; blade, ‘which contains
high rate of chlorophasts in
their cells and have high rate of
stomata in the epidermis.

The typical leaf consists of a
base, petiole and blade. Mature
leaf blade usually consists of an
upper (adaxial) epidermis, and a
(abaxial)

enclosing ground tissue known as

lower epidermis,
mesophyll that is transversed at
the veins by vascular tissues. ’
Epidermis of leaves is,
usually, made of a single layer
of cells (Fig.7.1). Multiple

epidermis is found in Ficus and

Nerium (Fig. 3.30). The cuticle,
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is usually thicker on the upper
epidermis than on the lower
epidermis. Often the epidermis
is provided with trichomes.
The only intercellular spaces in
epidermis is found between
guard Stomata  are
generally more abundant in the
lower epidermis than in the

cells.

upper epidermis, and in some
cases stomata are absent from
the upper epidermis. In water
plants stomata may be found
on the upper surface only.

The mesophyll consists mainly
or wholly of chlorophyll, bearing
parenchyma cells, known as
chlorenchyma. In most dicots it is
differentiated into two types;
palisade and spongy chloren-
chyma. Palisade chlorenchyma
occurs mostly at the upper side
only (Fig. 7.2), but in some cases
as in Salsola kali (Fig.7.4), itis
found adjacent to both upper and
lower  epidermis.
chlorenchyma is made of one or
two

Spongy chlorenchyma consists

tiers of elongate cells.

mostly of imregulary shaped

Palisade
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cells separated by intercellular
spaces. Their cells have fewer
chloroplasts per volume than in
In  most

palisade  cells.

monocots mesophyll cells are

of fairly uniform size and
structure, often nearly
isodiametric ~ (Fig.7.1). In

leaves of Eucalyptus mesophyll

consists only of palisade cells: -

Cells surrounding the vascular
tissue and known as bundle
sheath differ, in most plants,
from adjacent mesophyll cells
by being tightly packed aﬁd
having fewer chloroplasts, and

mostly“Y with thicker cell walls.

However, in Atriplex halimus’

bundle sheath consists of

chloroplast-rich  and

walled cells (Fig. 3.24).

thin-

Vascular bundles are mosily
of the closed collateral bundles
and are placed in veins. Each
bundle
of phloem on the

consists of a strand

lower
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side and a strand of xylem on the
upper side of the leaf, and the two
strands are surrounded by bundle
sheath (Fig. 7.3). Description of
the anatomy of some leaves as
seen in transverse sections are
given below.

Pear leaf
It is typical dicot leaf with
monoseriate upper . and- :loweg

epidermis, and the mesophyll is
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differentiated into upper palisade -

parenchyma and lower spongjl
parenchyma, Such leaf is called
dorsiventral;  having  distinct
dorsal and ventral sides. Bundles
are collateral and surrounded by
bundle sheath. Large bundles has
bundle sheath extensions reaching

both epidermis (Fig. 7.2).

Salsola kali leaf

Salsola kali is a shruby
halophytic plant, i.e. adapted to
live on salty lands near sea
shores. It belongs to Family
Chenopodiaceae. Leaves are

small and succulent.
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Transverse section in the
blade of the leaf (Fig.7.4)
shows the presence of one layer
of palisade chlorenchyma on
both side of the leaf except
above and below the central
bundle. The rest of the ground
tissue is represented by one
layer of small compact cells
below the palisad layer,
followed by large water-storing
parenchyma cells. Vascular
bundles are numerous and the
bigest of them is found at the
centre, while the others which
are smaller are located below

the layer of compact cells..

Ceratopyllum leaf

Ceratophyllum is a dicot plant
belonging to the Family
Ceratophyllaceae. It is a water
plant, its leaves are divided
into narrow cylindrical lobes
which
contact with water.

increase the area of

Cross section of - a
Ceratophyllum leaf in one of
its cylindrical lobes shows a
simplified structure of an

immersed water plant.
Epidermis surrounds the

part of the leaf without being
differentiated into upper and
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lower spidermis. Epidermal
cells contain chloroplasts. One
or two layers of chlorenchyma
cells are in contact with the
epidermal  cells. This is
followed by aerenchyma tissue
in  which big air chambers
filled with gases are found.
Small vascular bundle is found
embedded in the chlorenchyma
tissue (Fig.7.5). '

Corn and sugar cane leaves
Com and sugar cane are
monocot plants belong to the
Gramineae. Leaves are simple
and each composed of tubular
sheath, surrounds the
internode, and linear blade,
with parallel venation.
Transvers section of the
blade (Fig.7.1 & 7.6) shows the
following: The epidermis is
composed of thin-walled cells,
which is usually bigger in the
upper side than in the lower
side. Between the normal
epidermal cells bigger cells
known as bulliform cells (Fig.
7.1) are found in longitudinal
rows, which is believed to be
involved in the rolling and
unrolling movement of leaf.
The mesophyll is composed
of more or less spherical
chlorenchyma cells.
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The vascular bundles are
surrounded by definite bundle
sheaths. Each bundle sheath
consists of a single layer of
thin-walled cells, and has large
concerned with
Bundle

sheaths are connected with the

chloroplasts
starch  formation.
- epidermis by sclerenchymatous
cells. The bundle is of the
collateral type with the xylem
. towards the upper side and the

phloem towards the lower side.

Onion leaf

Onion is a monocot plant
belonging to Family Liliaceae.
Leaves are cylindrical having
outer and inner epidermis (Fig.
7.7), instead of the upper and
lower epidermis in dorsiventral
leaves (Fig. 7.2). The epidermis is
formed of uniseriate layer of
small cells. Cuticle is well
developed and found onlyon
the outer epidermis. Stomata are

present on the outer epidermis.

Mesophyll consists of palisade

spongy
Palisade cells are arranged in

and chlorenchyma.
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two layers below the outer
epidermis. Spongy cells are
spherical to oval and are
lossely arranged. Embedded in
the spongy chlorenchyma
closed collateral bundles are
arranged 1n a circle. The xylem
is directed towards the inner
epidermis and the phloem
towards the outer epidermis.

Each bundle is surrounded by

bundle sheath made -of one
layer of small cells.

Leat petioles
Most plant leaves have petioles,
however, in some plant leaves
petioles are lacking and the leaf is
said to be sessile.

Anatomy of the petiole is similar
to that of the stem. The epidermis
is in continuation with that of the
stem. Ground parenchyma of
peptiole is similar to the cortex of
stem, its cells posses fewer
chloroplasts as compared with the
mesophyll of blade.

Vascular bundles may be
collateral, bicollateral or

concentric. If there is only one
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collateral bundle the phloem is
situated at the abaxial side, and
if the bundles are arranged in
arcs or circle, the phloem is
usually oriented towards the
outer surface of the periole

(Fig. 7.8).

Vein endings
Minor veins of leaves are
usually found in the median
part of leaf mesophyll, between
spongy

tissues, in most dicots. The

the palisade and

branching of the minor veins

divides the mesophyll into
small polygons. known as
areoli, into which the minor

veins mostly terminate blindly
in the mesophyll (Fig. 7.9).
Specialized transfer cells are
found to be associated with the
minor veins of leaves in some
plant species. The transfer cells
are  characterized by the
projection of their cell walls
into the cell lumen and by their
dense cytoplasm. The wall
ingrowths increase the plasma

membrane surface with regard
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to cell volume, thus resulting in
increasing the efficiency of

absorption (Fig.7.10).

- Minor veins have the ability
to  transport the materials
engaged in photosynthesis from
the tracheary elements to the
cells of mesophyll, and to
transport the products of
photosynthesis from mesophyll

cells to sieve elements.
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