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Solitary Crystals
chloroplast

|
| —

L.S in root apex

Aerenchyma Armed Parenchyma Brachysclereids
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Osteosclereids

—

Osteosclereids

Astrosclereids

L.S in Tracheids of
Gymnosperms

L.S in Vessels |

T.S in young Dicot
Root

T.S in young Dicot
Root

T.S in young monocot
root

2
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l Monocot Hollow Stem

T.S. in monocot stem
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Dicot Hollow Stem
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Closed Collateral V.Bs

T.S in petiole

Root hairs

T.S in petiole
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« Plant cell

« It consists of the protoplast surrounded b
« The protoplast is divided into:

| protoplasmic or living and non- pr

(s ) Aa s

Endoplasmi
reticulum

Mitochondria

nuclear pore

nucleolus

nuclear material

nuclear sap

o Cell content :

¥ ciligay (43) A D sisn

é/{' 4
(F%

otoplasmic or non- livin

el gSa (e Al &
Cytoplasm

Cell wall
~ Plasma membrane
= b

Cytoplasmic
streaming

N
é G | Chloroplast
"

" Golgi bodies

component or protoplasmic
components

2- Non — living component or
non-protoplasmic components

udes cytoplasm, Nucleus, plastids,

1- Vacuoles. ‘?Ue-“\
2- Cell wall,  4adl glaa
3- Ergastic materials 4y 3l gall
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1'_”% < ALY

according to pigmentation & there are 3 types

| Chl ad ) i
0r0plasts & wadll (hrnm()p]asu A plall Leucoplasts U“ml"‘.

| (green plastids) (colored plastids) (colorless plastids)

| O
| = Tvpes of chloroplast according to its shape. JS&) quua Jlo ¢ padl) &)ad

% 1. Spiral -shaped chloroplast 43l 2. Star- shaped chTo‘r;;‘s \
R = — i e it ‘

‘ Spiral-shaped

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

I 3.Cup- shaped chloroplas 4.Disc- shaped chloroplast 4x< 2

Cup-shaped

! e.g. Chlamydomonas
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B Tl 1. |

| e.g. Ulothrix
|

! e -

| B- Chromoplast 4k <)aiul - no chlorophy

|

|

1. Angular e.g. Red pepper fruits
2. Elongate e.g. Tomato fruit

3. Spherical

| 4. Spiral or lobbed.
|

|
| c. Leucoplasts - s S no pigments; colorless.

; 1) Amyloplastsg

|
‘i 2) Elaioplasts - stor

‘l 3) Protei & stores proteins
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| 2:Non - living component

a.Vacuoles.

<

K 4 gre cavity within cytoplasm filled with cell sap.
r

| gastic substance: reserve food materials or product of metabolism. e

|

| . _
| = Ergastic substances °

>
—>

ﬁ | 1- Starch grains Wil Slaa

- Water insoluble polysaccharide formed

by condensation of many glucose molecule

- Simple, semi compound or compound.

e

A-Starch grains: consists of hilum and conceﬁh‘lc layer of starch.

o hilum : is a minute particle & stgu.'h 1aye15 deposited around it.

« Types of hilum acc. to position

1. Centric %S » 2. Acentric 43S Y

4- Branched | 5- Compound

2. Slightly 3. Star
' shaped=stellate

elongated
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2.Semi compound e
——
« aggregates o
individual grains, no

1.Simple
« has a single hilum. « union of two or ‘more
grains surrounded by a
common envelope.

B. Crystals

« Are solid waste products often deposited in plant ti

| silica.

a. Calcium oxalate crystals

| i. Druses 499 ii. Raphides

rosette- shaped elongateddn

e.g. Cystolith 42>+, slllike a bunch of grapes
suspended from a stalk, in Ficus leaves.

- —=— Cuticle
- -
T ) = — epidermis

— hypodermis

palisade tissue
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e Plant tissue

R -t e

* Itisagroup of cells have the same shape and derived the same specific
function .

e Typesof Tissue
. Merismatic tissue (Meristem) 2.Permanent ( Matur°

1. Merismatic tissue ]Meristem[ ®

Is embryonic cell .
Have ability to divide .

It is located in apex of root and shoot.
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promeristeé

protoderm %

pProcambium

Comment:-

ost active part in shoot apex s called promeristem
) ristem differentiate into :-
Protoderm meristem — give epidermis
b.Procambium --- give xylem and phloem

c.Ground meristem --- give cortex and pith
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L.s in Root Apex

Procambium meristem

Promeristem

Comment :-

o The root apex meristem

Present at the apex of yo¢ ), ¢

Protodiggn '

__Ground meristem

Root cap (Colyptra)

(% CamScanner
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permanent TisSUe

* called mature tissue .

Divided into -

- K0

complex tissue : consists

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

| | |
l | p

sclerenchyma

b

of cells .

Collenchyma

Parenchyma
Xylem Phlioem

\

scleroids

o |
| |

Brachyscleroids

1

Fibers

macroscleroids

Astrosclereids Osteosclereids
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1. Simple tissue

Consists of one type of cell . =~

. Parenchyma . rL-rJ:ﬁ

Have different shapes as:-

=1}

It is living cell with thin cell Rounded glongate P
wall. ¢ 0 v
Have intercellular spaces. \

Function of Parenchyma b

1. storage 2. gas exchange Qotosynthesqs

Types of Parquchgl

Aerenchyma

chlorenchyma

Phloem parenchyma
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B.Collench ma

* it is living cell with thick cell wall

X Formed from cellulose,, hemi cellulo

on Iignified wallk

se , pectinand n

Function of Collenchyma

« Provide and support plant.

Thickening with
intercellular spaces .
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C. Sclerenchyma

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

:; Types of Sclerenchyma

TR Flbers. |

e |s eIongated cell with tapering endes ? |
o Narrow lumen and with secondm \
 Lsinfibers T.sin fibers bireli |

Sclereiods

Shorter tha _

ngle or in group
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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:

* elongated rod - like

» in epidermal layer of leguminous seeds.

3- Osteosclereides:

* bone-shaped, col

Astrosclereide

WAL
1K

)
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rll’v A

a. Collateral b
un .
dles: phloem occurs on one side of xylem strand (stems, leaves).

- Open: i
Pen: cambium between xylem & phloem.

-Cl . :
osed: no cambium between xylem & phloem.
b. Bi . . d _
Bicollateral bundles: phloem occurs on both sides of xylem ((‘ugrb

¢. Concentric bundles: One type of vascular tissue (xylem or p
surrounds the other, two types:

{1 Amphicribral bundles: Xylem is surrounded by phloer

_r

T Amphivasal bundles: Phloem is surrounded b % 1

d. Radial arrangement: phloem and xylem ' .‘ y% from each other and lie on

different radius of axis alternating with each otheg;

Conjoint
.

“
Collateral Bicollateral

Ciosed Open OUter
: phloem _Outer carmbium

. rd
Cambiu
Xylern
I er
Rylesm cambium

#

Inneer philoam
Conceanlirnic Radial

—

~ "
Amphivasal Amphicribral

—

FPhicem

Xylem
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Diagran{' ifrvoung dicot root

7 I Yaa+- ,mir

ep.'dermis

en.a{oafcrmn's
Pc'ric1 cle

proToxylem 2 ilem
meta ijlcm k 1

Phloem

ek

Sector in young dicot root

Qo
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ferovs I.ajf .;.’4
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e *q'x‘jlfm
ER— Phloem . (VB)

_4\?ﬁﬁéot root
b v’
epidermi®
eno detm rS
CoftEX )
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.,
< Ysa

o\ € v
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Sector in young monocot root

(% CamScanner


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

| rp idermis
Presence of epidermis Presence cf’wi_, ™,

Absence of exodermis

Presence of exodermis

——

Cortex is narrow Cortex is wide

Pith is wide

Xylem vessels angdl (@
sfew{diarch or

Yoo,
Xylem vessels rounded

Xylem arms are many (polyarch) Xylem arms
hexarch) .

Absence of phloem parenchyma Presence ﬂﬁ‘glo’ém parenchyma
Xylem exarch i.e protoxylem toward Ié’ h i.e protoxylem

outside and metaxylem toward inside ‘doutside and |

" ?xylem toward inside

Endodermal cells have casperian strip endodermal cells have casperian

on radial and tangential wallsU or V-

strip onradial only

shaped P = \

SR e

yer of -Pericycle is mostly one layer of
thin walled cells

e |

_Pericycle is mostly gfiela

thinwalled cell

- It may gi nly lateral branches.| -give rise to cork cambium and

lateral branches
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— Gollnchyna }0 i / 009

Pmaa‘rm i b
-—ff;rc/r Mmﬂ‘ .'!" o

pericyclic fibers

Phloem
Cambilill amm——"

pith; e

protoxylem

vascular bundle

pith

- Epidermis
Fibers —

_ground tissues .___

| e

Closed collateral
V.Bs

- Phloem

22
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Comparison between the stems of Dicot and Monocot:

| Monocot stem

Dicot stem

: Maize
Ex: Sunflower Ex

. v ent
1. Epidermal trichomes Present multicellular Abs

: tous
2. Hypodermis Collenchymatous Sclerenchyma
3. Ground tissue

Differentiated into cortex and | Undifferentia f“if"._
Pith

4. Endodermoid layer and Present

Pericycle

5. Stele Eustele

6. Vascular bundles

| Many open, wedge<$hape: Numerous,  closed, oval |
-\ N shaped

7. Lysigenous cavity " Absent ¢

| Present
|
|

8. Bundle—caip ) | Presént

T Absent

\
— — e - 4
9. Bundle sheath Absent ‘

l
R L
10. Secondary Growih Occurs later | Does not oceur

Present
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upper epidermis

cuticle

palisade tissues >

spongy tissues
A

T o iz e
T gL Elzsee
¢ y ‘JSPcﬂﬁj
g@ Ligrus
4 i
Jt,fmd'q

‘ - lower ePidermis

6’.’.“/7 ’ I 3

@,
Sollem chgmg

—————
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. T i
wer epidermis
stomata immature V.B . 3 \r
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aparison between the of Dicot and Monocot leaf,

—

1. Ovientation of leal

2. Stomata

\ 3.Cuticle

4. Motor cells

Dicot | eal
Ex: Mango

Honzontal, dorsiventrally

differentiated

Usually on lower 7eii|del:mls

' Thick on up upper epnderm:s

“Absent

5. Mesophyll

Differentiated mnto up
palisade and low erosp
parenchyma 4

6. Vascular bundles

not parallel an
bundle sheath

Ex Maize

Vertical, isobilateral

" On both epid

Vascular bundles are parallel

are supported by

sclerenchyma patches
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