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Obijectives of plant anatomy <lill i ale Cilaal

* Plant Anatomy Is the study of internal morphology.

Plant Plant Organs Plant Tissues
. leaf primordium cuticle
apical bud Leaf ;;isnidermis - dermal tissue
lateral bud ' : |__palisade mesophyll } ground
| I tissue
: : xylem vascular
leaf blade phloem tissue
; i ——spongy mesophyll ground
stem node petiole pongy mesophvll  p fesue
internode ,’———'{ gpidermis = dermal tissue
node
epidermis = dermal tissue
Shoot: cortex 7 ground
pith tissue
organ system xylem 1 vascular
o phlogm tissue
soil line — vascular cambium - meristematic
(transition zone
taproot root hair dermal
epidermis 4 tissue
cortex
endodermis } ground
pericycle tissue
|E.‘1'EFE| l'DD'l' w|am vascular

phloem tissue
. vascular cambium - meristematic
root hairs
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- The study of the cellular structure of plant’s organs (Roots, Stems,

Leaves, Flowers and Fruits.

- Showing cellular differentiations and their organizations in plant’s

organs.
lall el Calgi Sl UDAY WUt 48l esbin s TS 3 5180 g guill ol s

- To study environmental effects on plant structure
i)y el JSy Jaad Al Al o pdall b e il SlLall S ) Gl gl
(ot S Gkl L el

- Follow the structural changing of the plants during Primary growth
and Secondary growth.
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Plant taxonomy : <l cisial ol
shialll el el =38 Comparative, or systematic, plant anatomy, which
455l Ay a3y éﬂ\j (@e_mj\) introduces the comparative study of representatives
W) adiall Cle gaaddl Ll of the different systematic groups (taxa)—species,

3

coolnY ol - (Gliai) genera, families.
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Plant pathology : <ilsill Ll i ale
pathological plant anatomy, which is the study il 4l 0 sa g « el Glall gyl
of the effect of disease-producing agents of a @LLA\ A U'A\J{M el Jal gl

biological, physical, and chemical characteron 35, 1o by U5l ool
plant structure. ) “ BRI



Plant physiology :<lill La sl gud ale
physiological plant anatomy, which is concerned with the links existing
between plant structure and internal processes.
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Cell: il

It is the basic structural, functional and biological unit of all known living
organisms. Cells consist of a protoplasm enclosed within a membrane, which
contains many biomolecules such as proteins and nucleic acids.
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Tissues in plants : Ll é 4yl

A group of cells combined together for limited function
sadsae dduh 5 o1aY Lgany aa Jond LAY (0 de sana

/' ™
consists of one type cells
Simple tissue ‘ LAY (a9 £ 68 Cpa (S
Sy TR ex. Collenchyma
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Tissues
. Y
) ' consists of more than one type |
) cells
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N ‘ ex. Xylem, Phloem
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Tissue systems :4a il oLl

Group of tissues combined together as a functional unit
Aali5a Baa S gy aa Josti A (e Ao sana A

Dermal tissue

Vascular tissue
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Anatomical definitions
oyl ale b cilallaadll s

Secondary cell wall $#5 Dlaa
Primary cell wall i) laa
Secondary tissues 5 5 A
Primary tissues ) A

Primary structure growth (b)) gad) anlaiy) as) s
Secondary structure growth (535 sad) 49530 Sl




Principles of plant tissues classification
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The origin
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Plant tissues
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Tissues arose according to plant requirement Tissues of embryonic origin
in secondary growth stages (A continuation of the tissues of the embryo )
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(abaddY) Llédl) dua cpa ¢ Wil
Mitotic activity
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Plant tissues

Permanent tissues 4ajiiva A
Alma Adii g (A Cualdicd g alelY) (o udB o) Meristems 4l daudl
stopping of the division and sustaining (Continuity in the division alwdi) ‘_,a R.JJ\J.A:“\)
of the certain function) ) )

‘ |

Alany) Al

4 ol Al

Primary tissues

Secondary tissues

J

J

14



(A3 o) L&) Eua e MG

Functional activity

',_E _':i'l ', a F'."
Plant tissues

~

taking out

e i Read a1y A0
Dermal tissues B

/

Ground fissues

CIPE i ]
econdary tissue
Lgiiale B pndl
Epidermis
.~ F

J

N g ' ™
s fodls 1) LS ehadl) ST S h gt B il
Fundamental Mechanical tissues Phloem Primary tizssues Secondary tissues Xylem
A e _J
e N
dgee | Azl 5|
Parenchyma Collenchyma
b /
O
s LD
Sclerenchyma
h J

15



b Lo ) Al ) i e Ry (s

daiiall daay)

Tissue broducin Mechanical tissues Parenchyma tissue
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Vascular tissues
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Cambium 8 gall g meristems 4sbidy) aawd) - ¥ o)
«  Meristems tissues - able to divide aluasU ablal LAl
« Cambium tissues - able to change _sill ALl LAl
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ALy AV ciuial 3Ll
Classification of meristematic tissues
According to origin sLddll qulal Je-1

A. Primary meristemaic Tissues
A1) Alaay) ¥ (0

A primary meristem arises in the tissue of
the embryo and continues to exist in the
plant organ in which it rose. The primary
meristem found at the tips of stems or
roots is called the apical meristem which is
responsible for increase in length as it
gives rise to the first or primary permanent
tissues .
& iy Oaiadl Aol 8 LI 1Y) ) Uiy
gl o 3l 4 Lo o)) Gl gpme 3 asa sl
ol phal 8 2 ga gall SLEY) alaY) gl Sy Sl
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Aol V) Aol Aa¥) ) seds I o Y Jhall 32l )

Cortex Stele
Epidermis F.:\?‘
i ;glN;:
Key Zone of
maturation

Epidermal
Ground |'

Vascular

sl ™ Protoderm
s [~ Ground
meristem

| ' i
THREE PRIMARY ! |‘ dikioof
MERISTENS: il il :
l; ;' elongation
‘:.;.’i ". ii",'“

Zone of cell
division (apical
and primary
meristems)

" N Apical
meristem
Quiescent
center

isaiiusy

(0N

A"
oy

p—
100 pm
Copyright @ Pearson Education, Inc., publishing as Benjamin Cummings 1 9



Secondary meristemaic Tissues  :4s sl Aulaiy) Ay (o

Secondary meristematic tissues are those
which arise as new meristematic in non
meristematic or permanent tissue, later at a
certain stage of development. Sometimes the
permanent tissues develop the power of
division and form secondary meristems
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According to position g gall ulai Je-2

Apical meristems 4l 4ulii) dawd¥) (|

A meristem at the tip of a plant shoot or root that causes the shoot or root to

Increase in length.

procambium € B T JRTTL
protocerm €———— S=liui D

ound mernstem
or -— s
—— a_..)."_'

Apical meristem (3Lball drariv jall 40l dadl)
Ground bl adiepall GHsY) ol
Axillary bud sl ae il s meristem

; ..:' | dermis o
o waiaks Zoneofcell | TR
s AR g AV - |t
differentiation | iy F-= ?Ropt ki) o
.. : F hairs
ki loneofeel | WM SCotex

)Jﬂ\jéu\ d#@odﬁ)\uﬁ—d;ﬁm@} JJMUU&M@L\S\@\@&\ﬂMi

glongation | | I8 i ; W
2 sy} fak r—i fimary meristems.c=s3' p==
division

Ground meristem .
Procambium
_ Root cap —— \ | Apical meristem

.',.._& ;-,4
\ o

Root areas _aall (ghlic

A 12|
Cat L oy

21



Lateral meristems :dxsiladl Aulasy) Ay (o

A meristem in vascular plants, such as the cambium, in which secondary
growth occurs.

=~ asaalS)) Vascular cambium Jiai s Gialal) clily Gl dle o)) o jall Jaks aal 665 ]
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Intercalary Meristems :4zisd) 45U dawd¥) (g

Tissues found in bases of internodes of plant stems, They carry out two basic
functions

il il s Bl LYY o5 Al il el 01 8 3 a5 A

1- They divide and give the new cells that
lead to longitudinal growth in the stem nodes
and leaves petioles in contrast to the growth
that carries out behind of the apical.

Aohll sl A ea5 3aas LIA elhac) g Qluaiy) -2
i A sall WA (3151 Bliel 5 Glad) s b
Al dadl) Cals

2- re correction the situation of the
stem, if it deviated horizontally.
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Parenchyma tissue : s bl geaadl) 1 L30

parenchyma came from the Greek parénkhyma, or from “parenkheln”, meaning “beside”,
“to pour in” whereas énkhuma means “content of a vessel”. Parenchyma is a type of tissue

consists of cells that carry out an essential function.

A\S.u\.a.m_g on\A_\At_\\J;)S\ ujS.\u.\; cuhﬂ\‘ﬁﬁu&\.u‘)[\ C_u.mujs.\‘s.d\ La)aj\ sz“' d.\L.uum}\ [RY
MLQ}
¢ "ealay =3 s cparenkhein” " o< sl cparénkhyma 4sbisd) AalSH e parenchyma dalS Cela

daa @G35 WA e oS daaV! (e E 5 (A Landit) bl "eli) (5 sina" s=iénkhuma L " 8 uail"
sl

Characters of Parenchyma tissue

parenchyma is most simple and unspecialized primitive tissue. it mainly consists of
thin walled cells which have intercellular spaces between them. the cell wall is
made up of cellulose or calcium pectate. each cell has a prominent nucleus and a
vacuolate cytoplasm. The cells are living and perform metabolic processes. there is
a large central vacuole in each cell .
e 1ol 488 ) WA e ouilal IS5 () 5 panadiall e g Jasadl Jladd) zandl) sa Lapil
0L 3l L Qs S apnll&ll Sy 5l Sl e AIAN Jlas oS5 LA e il
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Shapes of Parenchyma : 4 Ll LAY Jsdl

Lobed or Folded uawia

Polyhedral g shawdl axia
by @SR X
‘ L | * ." . : 0’ Parenchyma with polyhedral shape
g;ﬂl"i ,‘;_;_ L\

(found in spongy and (found
pallisade mesophyll
tissue of some plants

in stem of
plants and have well
developed air spaces
between them)

Adaxaal
epridermus

(found in pallisade
tissue of the leaf)

Xylem
Bundle sheath

parenchyma
elongated

Palisade

Spherical 455 and Elongated 4luaiul
2‘::,'::,;; found in pallisade tissue of leaf

Spongy
mesophyll

Stoma
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Plant tissue systems
Gl 8 ool il

Plant organs are composed of three tissue systems:
t oD g Aot Al EOI (pe culill elizac )y oK

1- dermal (boundary) tissue 2- Ground tissue 3- vascular tissue
dalall g asalald) asuny) Aol sy ile o) as iyl

Each organ of a plant has three tissue
systems: the dermal, ground, and
vascular tissue systems.

Each system is continuous throughout
the plant body.

aadni) & dllay bl clae) (s guae S e
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Plant Plant Organs Plant Tissues

: leaf primordium uticle
apical bud Leaf ?iepidanﬂis - dermal tissue

lateral bud |__palisade mesophyll } 9round
..... S e e 7 fissue
T vascular
leaf blade tissue
stem node ——spongy mesophyll } 900
internode ,_/—-{ ~epidermis - dermal tissue

node

epidermis = dermal tissue

cortex 1 ground
pith tissue
xylem vascular
phloem J tissue

vascular cambium - meristematic

Shoot:
organ system

soil line : =
itransition zone

taproot

root hair dermal
epidermis 4 tissue

cortex
endodermis } ground
tissue

pericycle
xylem 1 vascular

phloem J fissue
vascular cambium - meristematic

lateral root

root hairs
root apex
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root cap



1- dermal (boundary) tissue
aalall gl dabial) 4x )

This system consists of Epidermis and Periderm. . iausall dea¥) 53 p8ll (e alail) 138 o 5

Dermal tissue, or epidermis (“skin” of plant) Whm e

— Is the outermost single layer of tightly packed cells that covers ke bl ol
and protects all young parts of the plant, i.e. it covers roots, stem, \_/

leaves, flowers and fruit.

— The epidermis has other specialized characteristics *~ 1 °"
consistent with the function of the organ it covers. " :

* For example, the roots hairs are extensions of epidermal cells m{‘em Guard

cells

near the tips of the roots.

* The epidermis of leaves and most stems secretes a waxy
coating, the cuticle, that helps the aerial parts of the plant sz
retain water.

() "ala™) 5l ol ¢ saladl gl

Clall ol jal s endy Shad Al AwaSdl UMD e 30 ddl A jal) dnkll a -
LS5 a5 BysY)s Blall sy sl Jad g1 3 piall
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Epidermis Tissues

oyl A

The epidermis is the outermost cellular layer which covers the whole plant
structure, i.e. it covers roots, stem, leaves, flowers and fruit.

Sadly siadl Ll e gl (oSl it il A glall A Al i 5,5 Jia
Dbl e ¥ s &l e

Characters 18 ydnll ailad

1. It IS c_omposed of a single layer or more LAY o S i saaly Bk e 0S5 (1
of living cells. |
2. Ep!derm!s IS _usually closely_ packed. ASal Al fia e LLSA (2
3. Epidermis is without intercellular e atat s e

LA Geddn el a8 Y (3
SPaces. _ i al WA e Led clamudl e A (4

4. Chloroplasts are sometime occur in ., ~ .. ... .. i .
) Cua abllally ddlell clilall Gy e i
Epidermal cells . o o) i el e L 3kl LA (g gind
5. The outer walls of Epidermis , are Bl ity e dea ANl al) LLn (5

usually thickened, ar_1d be covered by a L Ll atny s ) el e Apmad
waxy formed the cuticle. G Ll 55 xial Sl
& ML @a& ‘ﬂbj
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Types of epidermis tissues
ojuﬂ\ da) t\y\
1- Simple (uniseriate): Consists of one layer of cells
Ay A0S il da a3 JSEN Falie s WA (e anl g Ak (ge () 555

s *1*+1 | Palisade
Mesophyll

upper [ Wax Cuticie
Epdermis |

: .o.-. Alr “:-'.:
msom-— * e Sde .o sm ...o.

| Spongy
Mesophyill

:..'o Sbma :° .. a.'.o. -:.
Epdermis | Wax Cuticle

Guard Cell with Chioroplasts
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2- Multiseriate/Multiple epidermis
Glludal) Fasae o) AS ya

Consists of a number of layers of cells (2-16 layers)
L e cladall e 230 e o o<

SO0 Co0 e _
Muiltiple

?@Q CC epidermis

SAsesA o Sk Mesophyll
LR 3:':;";} tissue
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The exodermis
A JAd) o ol

O The exodermis is a layer of cells from the outermost layer of the cortex of
many angiosperms.
O It is thought to provide protection against water loss of the root to the soill,
O and also to serve as defense against microorganisms
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The periderm
dakaaal) o jdull

 The periderm is the secondary protective (dermal) tissue that replaces the
epidermis during growth in thickness of stems and roots of gymnosperms,
dicotyledons and anomalous monocots.

 Itis a multilayered tissue system, the bulk of which usually constitutes the cork
that are dead at maturity.
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e Cuticle
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Periderm Cork
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—.Phelloderm
(Secondary cortex)
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40



Functions of epidermal tissue
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Epidermal cell types
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bulliform cells 4aS_all LMl -2
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Epidermis
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Guard cells (swollen) Guard cells (shrunken)
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Cell wall
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Anomocytic type: L&l haaill -1
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Plant Tissues

Meristematic Tissues Permanent Tissues
Simple Tissue Complex Tissue
Parenchyma | Sclerenchyma  Xylem Phloem

Collenchyma



Primary wall

€ - e Sclerenchyma Primary wall
e Phloem Secondl-au?n\::II . e Sderenchymya mainly consists of L
g e -~ oe dead cells that have prima i
» 7 - . Phloem transports sugars and and secondary cell walls which .
y w + - otheritems.In angiosperms, sieve-tube provide support. Y. ¢
\ . -~ elements contain the sugar solution. L
. . Sieve-tube cells are surrounded Collenchyma
B Y by various support cells. Collenchyma cells also

function in support,
though they are living. §

-
\ v -
v( ¢ Transfer cell

| Cell wall

Tl Plasmodesmata | Ingrowths - Parenchyma cell
. | Sieve-tube element | /e yme Sclerenchyma fiber (monocot kaves)
Intermediary cell — |' Sieve plate | Vessel element Primary cell wall
| Perforation plate Secondary cell wall
/

Lumen Collenchyma cell jdiat )

|
. P s e TV
‘l ‘\ s — .~~~ Primary cell wall

o —

Spongy mesophyll
{chorenchyma)

:

Mesophyll cells
Chloroplast
Vacuole

: A _—Cell nudeus
| e ‘ z ]
) ' ‘ ' > '
' 4 ~

Bundle sheath ctell-jI

roplast Companion cell N \} i
Coll nudeus— Tracheids d Pallisade mesophyll
Parenchymacell  Vacuole el Pits Chlo;foplasts
Secondary cell wall - shBe:'t‘r‘\jLeell : f 7

Xylem
Xylem transports water and minerals through
vessel elements and tracheids, which are
dead at maturity and have a primary and
secondary cell wall. In pits, the secondary

spongy mesophyll  Ajr space

wall is thin or missing, allowing water to Parenchyma
flow laterally. Parenchyma cells are un-
) specialized cells that carr‘p out
Tracheids &~ most of a plant's metabolism.

¥ Parenchyma cells with chloroplasts — "&"
Parenchymacells  5re called chlorenchyma cells. 64



PLANT TISSUE SYSTEMS
k| | - WP '\eLLﬂ\

Plant organs are composed of three tissue systems:
t oD g Aot Al EOI (pe culill elizac )y oK

1- dermal (boundary) tissue 2- Ground tissue 3- vascular tissue
dalall g asalald) asuny) Aol sy ile o) as iyl

Each organ of a plant has three tissue
systems: the dermal, ground, and
vascular tissue systems.

Each system is continuous throughout
the plant body.
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2- Ground or fundamental tissue
Al ) Ay

dermal tissue nor vascular tissue.
* It forms the bulk of plant tissue
» The functions of ground tissue "
Include photosynthesis, storage, and
support. A
 Plant tissues are composed of three
basic cell types: parenchyma,
collenchyma, and sclerenchyma
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PARENCHYMA TISSUES
40528 L) ageui!

Parenchyma came from the Greek parénkhyma, (para =beside & enchyma =

Infusion). Parenchyma is a type of tissue consists of cells that carry out an essential
function.
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Parenchyma
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TYPES OF PARENCHYMA
L2, L o1y

1- Spongy parenchyma Latia) Lagddid jLll-1
The lower layer of the ground tissue of a ‘= | j\._ a
leaf, characteristically containing Circular, 1 ““\\J/“

ovate and irregularly shaped cells with “\,4
relatively few chloroplasts and large ~/ ﬁ

intercellular spaces. It lies just below the ~" < ' ], el
palisade layer and it has a storage function. ™ /\&4*»& .

- \V‘f .
Also called spongy layer, spongy tissue. Ay 1 L
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Spongy parenchyma Storage for nutrients




2- Chlorenchyma (Lasii ; gl<l) Aabifiad Lagdid) y3 -2

Chlorenchyma Cells of photosynthetic parenchyma
contain numerous chloroplasts which helps in
assimilation (photosynthesis). These cells are
commonly seen in leaves. Cells of Chlorenchyma are
of two types

« Palisade cells that is elongated and compactly
arranged.

« Spongy cells that are spaciously arranged and
irregularly shaped

§
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Spongy  AsiinYl Al KL AN W3 & o Chloroplastids
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Chlorenchyma (filled with
plastides)
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3- Aerenchyma Al ged) Landii L -3

r S BESE

wide intercellular

Intercellular spaces filled with air, spaces
are large In size and many 1IN ¢z, .
number. Cells occupy a smaller —
area. Though the cells are smaller,
they provide the required strength
to the aquatic plants and help in
aeration
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Hydrophytes 4Ll
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Plants floating on the surface of the
water




4- Armed parenchyma de il Lasd Ll -4

These are the star-shaped
parenchymatous cells found in
the mesophyll part of the
gymnosperms (e.g. in pine tree
leaves).
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5- Lignified parenchyma adialal) Lapdii ) -5
Parenchyma cells in plants provide mechanical support when they
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6- Folded parenchyma Apiiiall dapddl by -6

Folded parenchyma is a parenchyma
cells with invagination or folds
around their edge, which usually a
characteristics of some gymnosperm
for example the pine leaf. :
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Where to find parenchymatic tissue?

« Parenchymatic Tissues are found in all parts of plants
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Storage of starch Wil 45 j3.
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.Storage of starch, protein, fats, oils and sugars




Transferring and-linkage between loac ¥, aas¥ o kil Jus 1l
the tissues and organs
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Parenchyma storage for metal materials
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Single crystal
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Collenchyma Tissue
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Types of Collenchyma in Plants
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Characterstic of Sclerenchymatous Tissue
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the presence of a thick cell wall, <¢lwu  Hlan 2a 0 i (14
Wﬂifh tl;:ade updof ceIILIIIIos_e ¢ Gellidl e S e S i
while the secondary wall is - : g5
condary ol e o 88 Hlasg
made up of a lignin. N, .
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No intercalary spaces between
cells. LA

Mostly dead at maturity where ¢ 3>k st Ley Gl 43k oL (3
the cells are devoid of 4 all Cilicasll b 430 g0
protoplast. A 450 @l gaall (4
They have narrow empty space. ae 3l - Al o)) (5

The primary function s
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The types of Sclerenchyma tissues cells
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| CLASSIFICATION OF SCLERENCHYMA

Tk, Cell Wall Lumen
 ; - ' Sclerenchyma { Tk el

Sclereids Fibres 4 \
I A Fibre

l | Xylary Fibres } ; Extra Xylary Fibres |

1. Brachysclereids
2. Macrosclereis l | 1‘
3. Osteosclereids 1. Fibre Tracheids 1. Phloem Fibres
4. Asterosclereids 2. Libriform Fibres 2. Cortical Fibres
5. Trichosclereids 3. Gelatinous Fibres 3. Perivascular Fib;es
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Types of Sclereids
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Ligmiied secondary
_ wall

1- Brachysclereid

These sclereids are more or less isodiametric Branched pit
and resemble parenchyma cells and which are 1
. umen
oval in shape.
These are also commonly known as stone cell
due to hard walls. They are also called grit cells - Simple pit

and the gritty texture of Pyrus fruit is Sclereid

attributable to these cells s i) o (‘QM‘) %J%ﬂ‘ LAY @l i) -1
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2- Macrosclereid

« These are elongated, rod-like or
columnar in shape.

 The testa of many leguminous
seeds 1s built entirely of
macrosclereids, e.g. seed coat of
Pisum (pea), Phaseolus (bean) . A

Macrosclereids
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3- Osteosclereid

The shapes of osteosclereids are
columnar —the end of which may
be lobed or branched or simply
enlarged like a narrow bone or
which are bone shaped

e.g. the seed coats of Pisum, the
leaves of Hakea .

osteosckreids

dezintegrated
parenchyma
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4' ASt rOSC|e e | dS petiole of Nymphaea

It is stellate cell, i.e. the cell is
deeply lobed or branched in such a
manner that it resembles stars, e.g. |
leaves of Thea (tea), Olea, and Y}
petiole of Nymphaea.

Asterosclereide
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5- Trichosclereid or Microsclereid and L-shaped Sclereids

It is hair like or which are small and
needle-like, very much elongated cell with
branches, which extends into the
intercellular spaces, e.g. leaves of Olea,
Nymphaea, and aerial root of Monstera
etc.
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Brachysclereids

L-shaped Sclereids Macrosclereids ,
Osteosclereids Trichosclereids
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Astrosclereid

Figure 8.5

Sclereids. A. Brachysclereids from flesh of Pyrus. B. Same from
Cocos. C. Irregular sclereids from Tsuga. D. Macrosclereids from
epidermis of Phaseol/us and E. from epidermis of Allium sativum.
F. Osteosclereids from seed coat of Pisum. G. Astrosclereid frgm
a leaf.




Functions of Sclerenchymatic tissue
doand SN dady) il g

sclerenchyma iIs an important
supporting tissue in plants,
sclereids are responsible for the
hardness of date seeds and the
shell of walnut,

fibers probably play a role in
the transport of water in the
plant,

starch granules are stored in the
young, living fibers.

Sclereids, which form a
continuous layer at the
periphery, protect the inner

tissues.
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Sclerenchymas tissue

shoot tip
(apical bud)

EPIDERMIS

sclerenchyma occurs in all  cenie

the parts of the plant body,
Including the fruit and L 4.«
seed. <
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Macrosclereids
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Glandular hairs agsd) il el -1

Hydathodes 4xtall gl - 3 Nectaries 4da il sl -2

Bundle
Cuticle Sheath

Palisade
Parenchyma

Water
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Tracheids

>

Longitudinal section %
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hydathode Spongy Sheath
Stoma  Parenchyma
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Internal secretory structures 4lasal 4,31 &Y qus ) Ll
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Complex tissue 58l Ayl

heterogeneous in nature with different types of cells
duclatie el LAY (e ddlise g g3l () S5y aplall 8
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It Is a complex tissue consisting of several types of cells, some of
them are alive and some are dead, but they are paired together and
all of them originated from the same origin (procambium). In
gymnospermae plants, it consists of Tracheids, Xylem fibers, and
Xylem parenchyma, while in angiosperms it consists of Vessels,
Tracheids, Xylem fibers, and Xylem parenchyma.
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tissue

=

Fun

1- xylem, plant vascular tissue that conveys water and dissolved minerals from the

roots to the rest of the plant by (vessels and tracheids) and also provides physical

support.
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2- Support and strengthening the plant body

il s Ay 581 g 222 D
3- xylem fibers perform a supportive task, and their presence in the xylem tissue
gives it some flexibility.
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4- xylem parenchyma has the function of storing some extra nutrients or

contributing to the delivery of Succulent through it. It may be divided by tangential
walls into several rooms, and each room usually contains one crystal.
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woo Endoplasmic & Cytoplasm O Chioroplast
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Xylem vessels qddd! 4s |
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These are Dead cell with thick walled
(lignified walls) and a central lumen,
elongated sclerenchyma cells
associated with xylem. Involved in .
i .- Xylem fibre
water transportation and providing
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In woody plants, a tylosis (plural: tyloses) is a
bladder-like distension of a parenchyma cell
Into the lumen of adjacent vessels. The term
tylosis summarises the physiological process
and the resulting occlusion in the xylem of
woody plants as response to injury or as
protection from decay in heartwood.
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