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Plant Cell

Living contents
It IS include
nucleus,
mitochondria,
Plastides
(chloroplasts; spiral,
cup-shaped, Star Cup shape
shape and discoid) PR "*‘Yﬂ‘g("i
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Chromoplast #

|-

000 e eI 0 et 0 e e 0 e e e e e o

146

LA 8 A 8 AR Lt 8 L Lt 8 Lt 8 Lt 8 L Lt 8 Lt 8 L 8 Lt 8 Lt 8 L 8 s L s s e e s e

4
4
4
»
y
4
E



LA 8 A 8 AR Lt 8 L Lt 8 Lt 8 Lt 8 L Lt 8 Lt 8 L 8 Lt 8 Lt 8 L 8 s L s s e e s e

;
;
*.
»
»
»
»
»
»
»
E

Non-living contents;
includes:
Starch grains
Aleurone grains
Crystals

Pigments

"o -
e N

~ Ca- carbonate
crystal (Cystolith)

Anthocyanin : .
Aleurone grains

Pigments (Proteins)

)
F
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Solitary crystal Druses crystal

(Ca-oxalate) (Ca-oxalate) (Ca-oxalate)
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Meristematic Tissues
Includes protoderm,
ground meristem, and

procambial strands

Meristematic
tip of Onion
roots

Epidermis

7S S P g o o o . —

é§g§§esié Cutinized

] ) 7 X Epidermis
@ Warer
Normal Eipdermis B i -

Multiserriate

Epidermis
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Stomata
Kidney shape
(universal)

Kideny shape

g - stomata of Onion
Anisocytic

Anomocytic

Paracytic

Diaycytic

Dumb-bell shape
stomata
in Families Cyperaceae
and Gramineae.
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Hairs and Trichomes

Glandular

~ hairs
Compound .

hairs

|
Peltate hair Branched- !

unicellular hair |

Papillae

Stinging hair
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Ground Tissue
Parenchyma

Collenchyma

Sclerenchyma B Spongy

Chlorenchyma - ]
- Parenchyma

1. Parenchyma
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Parenchyma Parenchyma Parenchvma
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2. Collenchyma

Angular, Lacunar,
Lamellar

Angular Collenchyma
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Lacunar Collenchyma

> 7R . €M

Lamellar Collenchyma

Stone Astrosclerides

Osteosclerides Machro and Micro-sclerides
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Vascular tissues  Protoxylem— -.G-,'?-"’v_?.':’!
7 ) Metaxylem—_ *i.’g‘,., 6)1
Xylem vessels AP0

= s .
Tracheids — [Ri@ Sale &0
' :LQ_:; G a2 «h"

demﬂsl

"

Xylem of
monocot stem

Annular Spiral

Types of xylem
Lignification

Phloem s
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Regular MPTRIRH t
Phloemin «Q TR, ;

monocots

Irregular Phloem in
monocots
L. S. in Phloem
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Radial Vascular
Bundle (in Roots)

Closed collateral V.
B. (in Monocot
stems)

— Phloem

~ Xylem

Open collateral V.
B. (in Dicot stems)
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—~Phloem

Bicollateral V. B.
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Schizogenous gland

fr_‘? >

Secretory Tissue

Digestive gland

Lizogenous gland

Vascular Skeleton (The Stele)

Protostele

Haplostele

Actino]stele

plectostele
Siphonostele

Ectophloic siphonostele

Amphuphloic siphonostele
Dictyostele (monocyclic, polycyclic)
Atactostele in monocots

Eustele in dicots
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Eustele Atactostele

Anatomy of Plant Organs
The Stem

stem 1s Characterized by:

The vascular bundles are collateral.
The xylem is endarch
Monocot stems

Zea, Cyperus, Triticum, Asphodelus, Ruscus,
Phoenix, Canna,
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Monocot stem 1s characterized by:
The supporting tissues under the epidermis 1s
fibers.
Vascular bundles are scattered.
Ground tissue undifferentiated into cortex and
pith.
Xylem vessels arranged in V- or Y- shape.
Vascular bundles are closed collateral.

The phloem 1s regular.

Section of Zea mays
stem Efeks

Epidermis Bundle sheath

Zea Stem

Metaxulem
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stem

. Section shape is

tnangular

. Scattered

vascular bundles

. Hypodermal

fibers are in
batches

Outer layer of
ground tissue is
parenchyma and
the inner is
aerenchyma

Section 1n
Triticum stem

. Hypodermis is a

continuous layer of
Fibers

vascular bundies are
arranger in fwo rows

. The outer smaller

bundles are
embedded in the
hypodermal fibers

Xylem shape s V-
shape

. The stem is hollow
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Chlorenchyma

Epidermis

Fibers

Bundle

Tracheids §
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Bundle sheath

Metaxulem

Phloem

Protoxylem

Armed
Parenchyma

4
4
4
*,
>
>
E

000 e eI 0 et 0 e e 0 e e e e e o



4
4
»
»
»
»
»
»
»
»
E

Section in Ruscus
stem

1. vascular bundles are
scattered

2. The cap fibers is
present on each
vascular bundle
Epidermis
Cap fibers
Chlorenchyma

Phloem Parenchyma

Xylem

Epidermis

Section in Canna
stem

1. The epidermis is
followed by Bundles
chlorenchyma layer

2. Hypodermal fibers are in
batches.

3. The xylem shape is
made of one vessel

Chlorenchyniiag
only.

Cap fibers & .

Phloem

Xylem vessel
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Dicot Stems
Dicot stems are characterized by:

The supporting tissue under the epidermis 1s
collenchyma.
Vascular bundles are arranged in one ring.
Ground tissue differentiated into cortex and pith.
Xylem vessels arranged n parallel rows.
Vascular bundles are open collateral V.B.
The phloem 1s wregular.

Fibers present over the V.B. torming pericycle.

Dicot stems may be young or old;

Young if there is no secondary tissues, and the medullary
rays are very wide,
Old 1f the secondary tissues are present.

Dicot stem may be herbaceous, vines or woody;
Herbaceous when the vascular bundles are clearly separated
by wide interfascicular regions, and 2ry xylem and phloem
are very linuted.

Vines when the primary medullary rays are very narrow and
presence of secondary meduulary rays.

Woody when the secondary tissues form a continuous
cylinder and the intervascicular regions are very narrow,
secondary xylem and phloem are much large.
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2. The medullary rays are

4
4
4
»
y
4
E

Section of Helianthus
stem (young dicot
herbaceous stem) ¥

Bundles

1. The supporting tissue
under the epidermis is
collenchyma (lamellar).

!
=
[ .-

!

{

Epidermis

very wide Lamellar
y 2 collenchyma

Pericycle

Starch sheath
Phloem
Cambium
Metaxylem
Protoxylem
Medullary ray

Section in Periderm
Pelargonium Old dicot Cortex

herbaceous stem
Pericycle
Phloem

Xylem

Secondary xylem

Primary xylem
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. The supporting tissue

. Primary and secondary

. Medullary rays are
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Section in Luffa
Old herbaceous Secondary
dicot stem i

Primary

: S xylem
under the epidermis is

collenchyma (angular).

. The V.B. are arranged in

two rows. Sl
- Angular
. Bundles are bicollateral.

collenchym:

. No cambium between

the xylem and inner
pohloem Chlorenchyma
Fibers
Outer Phloem

Inner Phloem

- . : Epidermis
Section n Vitis Old
dicot vine stem
Secondary

hloem
xylem are on the same pane

radius

npumerous and narrow
(2ry vascular tissues
appear to consists of
strand

. Secondary xylem and Secondary

phloem are large. xylem

Medullary rays

Primary xylem

Pith
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Section 1n Old
Dicot Woody
Stem (Salix)

. The supporting tissue
under the epidermis is
collenchyma.

Periderm

. The secondary ftissues
form a continuous
cylinder and the
interfascicular  regions

are very narrow Secondary

. Large amounts of 2ry Phloem
xylem and secondary

phloem Secondary
Xylem

Primary Xylem
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Periderm and Lenticels

Lenticel
¥,

s , a7
j g Lo A,
Periderm 2ry 7 Lk i3

Parenchyma

Periderm

Abnormal Old Dicot Stems

Nerium stem:
1. The cambium is normal

in its position (between Cortex

xylem and phloem). Pericvel
€ricycie

. The cambium is
abnormal in its activity
(form equal amounts of
secondary phloem but
unequal amounts of 1TyXylem
xylem).

2ry
phloem
2ry xylem [&8

Pith
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Jacarandastem:
1. The cambium is normal

in its position (between
xylem and phloem).

2. The cambium is
abnormal in its activity
(form equal amounts of
secondary phloem but
unequal amounts of
xylem).

2ry Phloem
Cambium

2ry Xylem

1ry Xylem

Jacarandastem:

1. The cambium is normal
in its position (between
xylem and phloem).

2. The cambium [
abnormal in its activity Periderm
(form equal amounts of
secondary phloem but
unequal amounts of

xylem). Periocycle

1ry xylem | z.

75 o
Few, B
M .e . :
| nl! s %4
"R » .
Pith S
l ) "o.
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Bougainvillea stem: Iry Bundle
. The vascular cambium 2ry Bundle
is formed normally in

position and activity, but | P eiaPRA
it become inactive. o g
R i .
. A new cambium formed . L

just outside the primary (%
bundles (abnotmal
position).

. The new cambium |1

(accessory cambium) is = 3 A )
abnormal in activity * L F:ﬂ"_v*"’%".,.
(give  separate  2ry B ) 2
bundles to the inside |\ 1o

surrounded by |

conjunctive tissue and

parenchyma cells to the

outside)

2ry Bundle

Epidermis
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Leptadinia stem:

Drocera stem

" el

| Y
‘ .l
\f‘

Xylem §

A
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Pinus (Conifers) stem
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The Root

Monocot Roots (Ruscus)
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The Root

Monocot Roots (Ruscus)

::5‘*%;«

\'..

Old Dicot Root (Gos.s;;pium)
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Abnormal Old Dicot Root ( Beef Root)

Monocot leaf . =
Dicot leaf
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