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~ Spiral sﬁa_[;‘;l“ & Raphides | Solitary Crystals
~ chloroplast o | Ll

Aerenchyma Armed Parenchyma l ~ Brachysclereids
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.S in Yo ung Dicot

Stem

,.-——.*S‘i‘l',"young monocot

|
|
|
¥

root ]

Open Collateral V.Bs | Open Collateral V.Bs |
TR A e T |
E BT
% .'. .-‘ - *H o {TE{Q
- ' g
y e
b e g
| Vascular Bundles
il R 13
..{.,?::::‘ .*- <
Monocot H i -
[ ot Hollow Stem | T.S. in monocot stem | Closed collateral V.Bs

3
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T.S in Dicot Leaf

Closed Collateral
V.Bs

T.S in petiole

Y
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Closed Collateral V.Bs

iy

T.S in petiole

Root hairs

T.S in petiole
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|
« Plant ce sl 4l is the pasic sma
« Plant cell Al
ed by acell wall.

« It consists of the protoplast surround

« The protoplast is divided nto: o
jvi ents.
d non- protoplasmlc or non- living compon g

g u-ﬂ“-u‘ M*'_.

| protoplasmic or living an
(ha ) Apa B g ¥ SH SS9 () Apa D5y

Cytoplasm
Cell wall
__ Plasma membrane

i oo Cytoplasmic
Mitochondria & 4y ‘ . streaming

— Nuclear membrane

nuclear pore
~11]—— Vacuole

nucleclus i

nuclear material

, Chloroplast

Golgi bodies

o component or protoplasmic 2- Non - living component or
components non-protoplasmic components

|

|
mcludes cytoplasm, Nucleus, plastids, I1- Vacuoles, sl
|| Ribosomes, ER, mitochondria. . 2- Cell wall. 44383 jlas

gl g o 3 size) Jod dgal G oS 3. Enastic ngaterials. Apeail) sipa)
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| KV { seypedt :
WS according to pigmentation Os  there are 3 types

R =
| hloroplasts ¢l sl Chromoplasts 4k
| (green plastids)

(colored plastids) (colorless plastids)
| A- s;hlﬂmllliﬂﬂi' %

| = Tvpes of chloroplast according to its shape, JSll qua e ¢) padd) &
2. Star- s'h—aped chlo?(-)‘@s

Leucoplasts Ol dagse

|| 1. Spiral -shaped chloroplast 4sisjia

(

2y

| Spiral-shaped

|| e.g. Spirogyra e.g. Zygnema |

|
|| 3.Cup- shaped chloroplast
F p- shap Plggt

4.Disc- shaped chloroplast A< ? l
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| e.g. Ulothrix

| B- Chromoplast %k 1333 - no chlorophyl

e.g. Red pepper fruit

| 4. Spiral or lobbed.

| 1. Angular
‘ 2. Elongate e.g Tomato fruit
| e .
3. Spherical . _%é;t
b ! '{#" |

no pigments; colorless.

| c. Leucoplasts - <&

| 9
| 2) Elaioplasts - store

ﬁ stores proteins

| 3) Protei
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2= Non — livin o 5,

a.Vacuoles:

riade o S

- ‘ 5 : ;
F =il are cavity within cytoplasm filled with cell sap.
e Ergastic substance: reserve food materials or product of metabolism.

| -
2 Ergastic substances

| /\ \

#_ |1 1- Starch grains Wl Sl

- Water insoluble polysaccharide formed

| by condensation of many glucose molecule

~ - Simple, semi compound or compound.

|

|

|

‘ — ¢
|

A-Starch grains: consists of hilum andf__conceﬂ‘“ti‘ic layer of starch.

! « hilum : is a minute particle & ql@ﬂzhla}'ﬁ“’ deposited around it.

2 Acentric S » Y

2 Slightly | 3. Star
shaped=stellate

4- Branched | 5- Compound

elongated

(%1 CamScanner
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e Tonownd [ S:compomnd
2.Semi compoun ¥
« union of two or more
grains surrounded by a
common envelope.

1.Simple

has a single hilum E ag,grééz_lt_es of

individual grains, N0
common envelope.

a. Calcium oxalate tals
i Druses &as ii. Raphides iii. Solitary $4se

rosette- shaped elongaled;@:‘}:%y_nd]e.s in
<G00t "‘ﬁfig_ick

b. ium ca ngte crystals  e.g. Cystolith 4,2 ) slllike a bunch of grapes
suspended from a stalk, in Ficus leaves.

——= Curicle

- _-E.Eﬁ = — epidermis

‘¢___1r"""I hypodermis
B

palisade tissue
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e Plant tissue
* Itisagroup of cells have the same shape and derived the same specific
function .

e Types of Tissue
1. Merismatic tissue (Meristem) z.Permanent(Matiu

1. Merismatic tissue (Meristem) .\o
e s embryonic cell . %

e Have ability to divide .

e Itislocated in apex of root and shoot. &
L J i
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Procambium

e part in shoot apex is called promeristem
ﬁeristem differentiate into :-

" b.Procambium --- give xylem and phloem

c.Ground meristem --- give cortex and pith



https://v3.camscanner.com/user/download

L.s in Root Apex

Procambium meristem . oﬁ_ﬁ"&-"ﬁneristem

Promeristem

Root cap (Colyptra)

Comment :-

o The root apex meristem

| o Present at the apex of ¥66t,

| Most active part i tapex called

(%] CamScanner
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permanent Tissue

* called mature tissue .

Divided into i~

| e.

complex tissue : consists

Simple tissue : consists
of one type of cell of more than one type

| : of cells .

| a8

Parenchyma Collenchyma sclerenchyma

Phioem

Fibers : scl}roids
|
| l

macroscleroids Brachyscleroids

¥ Osteosclereids
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1. Simple tissue
Consists of one type of cell .

. Parenchyma .

Have different shapes as:-

It is living cell with thin cell Rounded

Elongate #
wall.

4+
Have intercellular spaces

Function of Parenchym@

1. storage 2. gas exchange *
Types of Par@c

otosynthesis

Ae re nchm

Phloem parenchyma
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B.Collench ma

* it is living cell with thick cell wall

L Formed from cellulose, hemi cellulose ,

gnified wa

pectin and non i

Function of Collenchyma

« Provide and supportplant.

Thickening with

|
intercellular spaces .
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C. Sclerenchyma

* non living cells( become dead cell )
" with lignified cell wall .

| Types of Sclerenchyma

R

* Iselongated cell with tapering endes. !
e Narrow lumen and with seconda“_ﬁ wall.

Lsinfibers Tsinfibers |
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ii. Sclereids: 1- thick strongly lignified

2ry walls. & with narrow lumen
classified into:
1- Brachysclereids (stone-cells):

» short, roughly isodiametric sclereids,
pitted wall with branched canal pits.

* in cortex, phloem, pith and in flesh
fruits.

2- Macrosclereids:

+ clongated rod - like

* in epidermal layer of leguminous seeds.

3- Osteosclereides:

* bone-shaped, col

Astrosclereide

#&

s

.
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r r | .

a. Collateral bundles:

phloem occurs on one side of xylem strand (stems, leaves).
- Open: i
cambium between xylem & phloem. %

- Closed® ;
sed: no cambium between xylem & phloem. °

b. i
Bicollateral bundles: phloem occurs on both sides of xylem (¢ ‘ugrb'

surrounds the other, two types:

¢. Concentric bundles: One type of vascular tissue (xylem or p“\.lp oy

OWETS).

Conjaint
A

A
Collateral Bicollateral

— M C}TJ‘EI‘I Cuter
Closed phloem Quter cambum
Ca

~

>
mbiu
Xyleern

Inner

le=rm
Kyle cambium

-

Inner philoam
6 Concanlric

= Radeal

b
Amphivasal Amphicribral

hloem
@:Pﬁ'mm @
=
Xylem
Hyrherm > @ o

Different types of vascular bundles
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Diagram in Yeung dicot root

e Yaa-’— }‘d;f

epidermis

em/oc/erm's
Pcriche,
pretoxylen T rlem
n\da xl»ilcm IS 1

Sector in young dicot root

9o
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4 ha i
— Ferous V05

s epdermis

Erodermis
Corte X St

en clo derm (s

“"-—M_Pen'cjjc_!f?

D;'f“*—-.. Prafo’?(j}em ’X-'ﬂa’ﬂ

me +Q1JJEM
EBS—~ Phloem . (v-B)

Diagram in VOUHg-iﬁﬂ-._ﬁ%
R ? o -
;; Yo b hat”
= epideimis
= e AR det S

Sector in young monocot root

S

D
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Presence of epldermls

Presence of epidermis

" ermis
Presence of exodermis bsence of exod i

Cortex is narrow \ Cortex is wlde

Pith is wide _l P1th is narrow

Xylem vessels rounded

Xylem arms are many (polyarch) : Xylem arms
hexarch}

?bsence of phloem parenchyma

Xylem exarch i.e protoxylem toward

outside and metaxylem toward inside o ard
| mafnglem toward inside

Endodermal cells have casperian strip- | Endodermal cells have casperian

on radial and tangential walls U or V- strip onradial only

shaped N U, |

' -Pericycle is mostly one layer of
| thin walled cells

\ lateral branches

|
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' rison n the stems of Dicot and Mon ot:
ot i Monocot stem
icot ste

: ize
Ex: Sunflower Ex : Mai

1. Epidermal trichomes Present multicellular Absent

2. Hypodermis Collenchymatous Sclerenchymatous
3. Ground tissue

Differentiated into cortex and | Undifferentiat
Pith

4. Endodermoid layer and Present

Pericycle

5. Stele

6. Vascular bundles o Many open, wedge-a;hapad §fN umerous,  closed, oval

' shaped
|

7. Lysigenous cavity Absent | Present

|
Absent

8. Bundle cg _

P:'esoﬁl

9. Bundle sheath Absent ' Present
| |

o - - - i =
10. Secondary Growsh, s, | Occurs later | Does not occur
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collenchyma

-~
mTs,

iy

spon gy tissues

r\x’/;;

Jower epidermis

stomata

5 collenchyma

-7CPB&M%

. Gllenchyme
e L uPFe

e :::l"-'l"o
Flzsue

4%%ﬁj

.._/(

0"
X))
Irg

-
-
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iparison between the of Dicot and Monocot leaf,

1. Orientation of leaf

& Sl_tﬁ_ata_

\ 3. Cuticle

4. Motor cells

| Absent

| Dicot Leal
Ex Mango

Honzontal, dorsiventrally

differentiated

| Thick on upper eprdermis

| 5. Mesophyll

' Differentiated  into
palisade and lower
parenchyma -

6. Vascular bundles

not parallel andg$

bundle sheath

Usually on lower epidermis

Ex Maire

Vertical, isobilateral

+

lm@‘;l eren llaII(_‘lFﬂ =

epldermn

I

Vascular bundles are para]lel
are supported by

sclerenchyma patches
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