Thematic block: Vegetative
organs of plants.

Lesson 3.4. Morphology and
anatomical structure of the leaf



The shoot system
consists of stems
and leaves, in

which photosynthesis

takes place.
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The root system
anchors the plant
and provides water
and nutrients for the
\shoot system.
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Parts of a Leaf

Leaf base Midrib

Axil Margin

Stem

Venules

Petiole

|
Leaf blade
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The arrangement of leaves
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Bipinnate Leaf
. Anatomy

pinnule or
leaflet

pinna or
pinnule

petiole

pulvinus



Pinnately compound leaf

Odd leaflet

Leaflet pair

—~Rachis
Pinnules
Petiole Petiole Rachilla Petiole
Unipinnate  Unipinnate Bipinnate Tripinnate Decompound

Paripinnate Imparipinnate



Palmately compound Ternately compound
(trifoliate)

Leaflet

Petiolule

Petiolule
S Petiole

S Petiole




Leaf shapes.

Maximum width

Maximum width

Maximum width

closer to leaf base in the middle closer to the apex
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MARGIN

Ciliate Crenate Dentate

with fine hairs with rounded teeth with symmetrical teeth

Denticulate Doubly Serrate Entire

with fine dentition serrate with sub-teeth even, smooth throughout

Lobate Serrate Serrulate

indented. but not to midline teeth forward-pointing with fine serration

Sinuate Spiny Undulate

with wave-like indentations with sharp stiff points widely wavy




VENATION

PARALLEL PINNATE RETICULATE
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Parallel Vein

Longituding Pinnately
Pardlled Ven Parallel Ven

Leaf Venation
=

Netted Vein
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Pinnately
Netted Vain

Dentate
Netted Vein

Palmately
Netted Yein



|dentify the types of leaves, describe and
draw all the leaves in the individual set.

Leaf description plan

1.
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A simple leaf (with a solid or excised blade) or a compound leaf
(pinnate, palmate, ternate).

Shape of leaf blade (lamina) (for simple leaf) or leaflet (for compound
leaf).

Shape and degree of dissection of the leaf blade.

Shape of apex (tip) of leaf blade.

Shape of base of leaf blade.

Shape of margin (edge) of leaf blade.

Type of veining.

Presence and shape of petiole.

Shape of leaf base (presence of sheath, stipules, ocrea, their shape),
degree of its delimitation.
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Dorsoventral leaf




Anatomical structure of the dorsoventral leaf.

Xylem (transports water and minerals
from roots to leaves)

Bundle sheath

Leaf hair

Chloroplasts (within
mesophyll cells)
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Cuticle
Upper epidermis
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Palisade
mesophyll

e | | BB ] Vascular
Spongy ) & __ 7 . A s bundle
mesophyll S b= (S &) 8

Lower epidermis %
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Air space ‘ | Stoma

Phloem (transports food
from leaves to rest of plant) Guard cells
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Fragments of a
cross-section of a
camellia leaf

magnification 4x

maghnification 10X



A fragment
of a cross-
section of a
camellia
leaf at 40x
magnificati
on

Upper
epidermis,
palisade and
spongy
parenchyma




A fragment
of a cross-
section of a
camellia leaf
at 40x
magnification

Lower
epidermis
and spongy
mesophyll




Fragments of a cross-
section of a camellia leaf
at 40x magnification
[TpoBOOALLMIA MYYOK

Xylem, phloem, lower
mechanical sheath of the
vascular bundle

Upper mechanical lining of the vascular
bundle and xylem




Isolateral leaves







Leaf with Kranz anatomy structure

CO, stomata
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Leaf cross section of Zea mays (corn),
monocotyledon, C4 plant

Bulliform cells
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Leaf cross section of Zea mays



Fragment of
a Cross-
section of an
iris leaf at 4x
magnification




Fragment of a
cross-section of
an iris leaf at
10x
magnification

Vascular bundle




Fragment of a
cross-section of an
iris leaf at 40x
magnification

Epidermis and
stomata in section




ial leaves
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Eudicot centric leaves. m, n
Sweet hakea (Hakea
drupacea) has a double
layer of palisade
parenchyma

surrounding a central core
of parenchyma with small
vascular bundles scattered
throughout. o, p The
saltwort

(Salsola sp.) centric leaf
has a single layer of
palisade cells to the
exterior of a dense bundle
sheath. Scattered minor
bundles lie just inside the
bundle sheath. A larger
major bundle sits at the
center of the water-storing
parenchyma.

Scale bars = 250 ym in m,
100 ym in m and o, and 25
umin p (m—p RR Wise)



d, r Tubular leaf of bulrush (Juncus sp.). Scale bars = 250 ym in g and 50 uym
inr(q, r RR Wise)



The structure of the leaf of conifers

Cuticle

Epidermis

Mesophyll

Endodermis

Xylem

Phloem

Albuminous
cells

Transfusion
tissue

ﬁ - Resin canal

Stoma flanked by a Hypodermis
pair of guard cells

Pinus sylvestris — leaf T.S. — tissue plan




Stomata

Hypodermis

Phloem

The folded parenchyma

Endoderm with Caspari spots

Transfusion tissue

Sclerenchyma bands



Albuminous

tissue

Resin canal

Hypodermis
pair of guard cells

Pinus sylvestris — leaf T.S. — tissue plan



