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PRIMARY STRUCTURES OF LEAF

Lcaves are the important vegetative plant parts mainly concemed
with photosynthesis and transpiration. A leaf shows the dermal, ground
and vascular systems like root and stem. The dermal tissue system
consists ot upper and lower epidermis. The vascular tissue syStem
consists of vascular bundles and the ground tissue system consists of
mesophyll tissues. The tissue present between the upper and lower
epidermis is known as mesophyll tissue. The mesophyll tissue may or
may not be differentiated. The leaves in which mesophyll tissue is
differentiated into palisade parenchyma on adaxial (upper) side and.
spongy parenchyma on abaxial (lower) side are called as bifacial or
dorsiventral leaves. The leaves in which mesophyll tissue is not
differentiated into palisade and spongy parenchyma are called as unifacial
or isobilateral leaves. In unifacial or isobilateral leaves the mesophyll
tissue is made up of only palisade parenchyma or spongy parechyma.
Both the dorsiventral and isobilateral leaves show externally dorsal
(upper) and ventral (lower) surfaces. The dorsiventral leaves are very
common in dicotyledonous plants and isobilateral leaves are very
common in monocotyledonous plants.

Primary Structures of Sunflower (Dicot) Leaf:

The leaves of sunflower are dorsiventral. The transverse section
(T.S.) of dorsiventral leaf of sunflower shows following internal
structures such as
1. Upperepidermis
2. Lowerepidermis

3. Mesophyll
4. Vascularbundles
Upper epidermis:

It is outer most protective layer of dorsal surface of the leaf.It is
made up of a single layer of compactly arranged barrel shaped,
parenchymatous cells. It has thick cuticle few stomata and multiceltular
hﬂirs_gn the outer surface. BT sl i 3

Ceanned with CamScanner



Lower epidermis:
It 1s outermost protective layer of ventral surface of the leaf, It ig

made up of a single layer of compactly arranged parenchymatous cells.It
has thick cuticle, many stomata and multicellular hairs on the outer

surface.

Protoxylem

Cuticle

Upper epidermis
(Parenchymatous)

Palisade parenchyma
Spongy parenchyma

> it . Lower epidermis
. ’ (Parenchymatous)

Epidermal hair

Respiratory cavity
Bundle Sheath i s

Fig.3.5. T.S. of Sunflower leaf

Mesophyll (Meso = in the middle, phyllome = leaf):

Itis a tissue present between upper and lower epidermis of the
leaf.It is differentiated into palisade parenchyma and spongy
parenchyma. The palisade parenchyma is present just below the upper
epidermis. It is made up of 1-2 layers of compactly arranged columnar,
green cells right angle to the upper epidermis. The spongy parenchyma
is present just below the palisade parenchyma. It is made up of loosely
arranged cells with large intercellular spaces between them. The cells
ofthe spongy parenchyma are irregular in shape. The intercellular spaces
or air spaces just below the stomata are called as substomatal cavities
or respiratory cavities. :

Vascular bundles:

The vascular bundles are present in the veins of the leaf. They
are conjoint, collateral, exarch and closed. They are irregularly scattered
in the spongy parenchyma. They are composed of xylem and phloem.

The xylem is present towards the upper epidermis and the phloem

present towards the lower epidermis, The xylem consists of larger
% ANGIospErM ANATOMY-T
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The mesophyll cells occupy the entire region extending from upper
epidermis upto lower epidermis. The intercellular spaces just below
the stomata are called as sub-stomata] cavities.

Sclerenchymatous Patch

Upper cpidermis
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Fig.3.6. T.S. of Maize leaf
Vascular bundles: .2
They are present in the veins of the leaf. They are conjoint,
collateral, exarch and closed. They are small and arranged in a parallel
series in the mesophyll. They are comppsed of xylem and phloem.The
~ xylem is present towards the ppper epidermis and phloem towards the
lower epidermis. The xylem is made up of tracheids, vessels and xylem
parenchyma. The vessels are larger and smaller. The larger yessels cauei
~ metaxylem present towards lawer epidermis and smaller yessels called
- protoxylem present towards upper epidermis. The phloem s made up
- of'sievetubes; companionand phloem parenchyma. The vascular bundles
 aresurrounded by a single layer of compactly arranged parenchymatos
-~ cellsrich in plastids and starch grains called bundle sheath of border
- parenchyma, The bundle sheath has a multilayered patch of
- sclerenchyma just opposit to the xylem and phloem. The
slerenchymatous patch extends towards both the epidermis.
. i ‘ Kk )
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