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PLANT TISSUE




Mgristgmatic tissug
Mpical meristems
loateral meristems
Intercalary meristems
Permangnt tissug
Simpleg permangnt tissug
Pargnchyma
Collgnehyma
dclgrenchyma

Complex permanent tissug
Xyglgm

Phlogm

Protective tissug
Cpidermis

Cork (phellgm)
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Naturg-cells of meristems divide continuously & ble in inergasing
the length girth of the plant. Thesg cells show the following
characieristics:

The eells of meristematie tissug arg similar in stracture & have thi
cellulose cell walls.

The meristematic eglls may be spherical,oval polygonal or
rgctangular in shape.

The meristematic cells arg compactly arranged & do not contain @
interegllular spacg between them.
Cach meristemalic eell contains dense or abandant eytoplasm & ¢
singlg large nueleas.

The meristematic cells contain few vacuoles or no vacaoles at all.

Oceurrgneg-Peristgmatic tissugs arg growth tissugs & areg jound
those re ions.o[ the plant that grow. flecording to their position |
the plant, merisiems are apical, lateral & intercalary.




Hpical meristgms:-these arg situated at the growing tip of the

slgmesiroois e gl shoolaper & root apey tipical

~ meristgms arg also Jound at apicgs of the lgaves.
It brings about the ¢longation of the root & stem.

gsults in inergasg in the height of the plant, whieh is call
rimary growth.

ateral meristems-thegse are found begngath the bark(ecork
' in vascular bundlgs of dicot roots &
tems(cambium).They oceur in thin lagers.Cambium is th
on whieh is rgsponsiblg for growth in thickngss.

It causgs the ordan(stem or root) to inerease in
~ diameter & girth.This is called sgeondary growth.

Intgrcalary meristems-they arg located at the basg of leaves
or intgzmo%gz,@.g.étzm Of drasses & other monoeots.
[t produegs an inergase of lgngth of organ.




roimple permanegnt tissue
~-Parenchyma
-Collgnechyma

~-d¢lgregnchyma

»Complex permanent tissug




These tissugs derived from the meristematic tissugs buat their eells
havg lost the power of division & have attained their definite
jorms.Permanegnt tissugs arg classifigd into two-simple & complex.
oimplg permangnt tissug-these tissugs arg composed of eglls whie
arg structurally & functionally similar. Thus,these tissugs arg all
made of ong type of eells.They arg of three types-

Pargnchyma

Collgnehyma

Sclgrgnchyma

Complex permanent tissug-the complex tissugs consist of morg tha
ong type of eells.{ll these co-ordinatg to perform a ecommon
function.Complex tissugs transport water,mineral salts(nutrignts) &

food material to various parts of plant body.Complex tissugs arg o
jollowing two tgpes :

Xylgm or wood
Phlogm or bast

Xylegm & phlogm arg both conducting tissugs & also known as
vascualar ti t t cular bundlgs.




Naturg-pargnchygma forms the bulR of the plant body.Paregnchyma cells arg
living & possess the power of their division. The eells arg rounded or
isodiametric,i.€..Cqually expanded on all sidegs.The pargnchgmatous cells ar
 ovalround,polggonal or glongated in shape.The egll wall is thin & gncloses a
dense cytoplasm which contains a small nuclgus & surrounds a large cent
vacuole.In other words,pargnchyma eells have living protoplasm.Intercell
spaces arg abundant.

Ocearregnee-the pargnchygma is widelyg distribated in plant bodgsueh as
stem,roots.bgaves. flowers & fruits. Thus,the parenchgma tissug is found in
s0ft parts of the plant such as cortgx of roots,ground tissues in stems &
mesophyll of leaves.lt is also distributed in pith,meduallarg rags & packKi
issug in Xylem & phloem.

Funections-

Pargnehyma servegs as a packing tissug to fill the spacegs between other tis
& maintain the shape & firmnegss of the plant dug to its targid cells.

Pug to turgidity property,pargnchyma forms the main megans of support to t
sigm of herbacgous plants.

The main funetion of pargnchyma is to storg & assimilate food.Pargnechyma
sgrves as food storage tissug .

4.  Transport of materials oceurs through cglls or egll walls of parenchgma cells.
ar air spacgs allow
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Naturg-collgnchyma tissug consists of living eg¢lls. It shows
any of the Jeaturgs of pargnehyma buat is characterised by
¢ duposilion of exira eellulosg el 1be corners of the eells
llenehyma ,intgregllular spaces arg ggnerally absent.

[lgnchyma cglls areg ¢longated in shape.They often cont
w chloroplasts.

curregnce-the cells of eollgnehyma arg located below th
idermis of dicotyledon stem & petioleg. These cells also o
midribs of dicot lgaves. Collenchgma is absent in monoe
gms,roots & lgaves.

netions- collenehygma is a mechanical tissug;it provides
mechanical support & ¢lasticity.Thus, collgnchyma provides
tensileg strgngth with flgxibility to thosg organs in whieh it is
jound.lt allows gasy bgnding in various parts of a plant

without actually breaking it.When cells of ecollgnchyma

coniain some eblor ts,they facture sugar & starch.
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Natuareg-sclergnchyma cells are dead eglls & they are devoid of
toplasm.The walls ofeglls of sclgrenchyma areg greatly thicke
h deposition of lignin.such cells arg called lignified Pue to
gssive thickegning of the wall of a sclgrenchyma cells,its cell
ity or lumen begecomes nearly absent. The eclls of selerene
closgly pacRed without intereellular spaces.

rence-the sclergnchyma oceurs in abundaneg ¢ither in~

¢s or definite lagers. They arg found in stems,roots,veins of
leaves.hard covering of sgeds & nats.oclereids form the grittg p
of the most of the ripe fruits & contribute hardngss to the seed ¢
& nutshells.

functions-the sclgrenchygma is mainly meehanical & proteetive in

funetion.lt gives str;znght rigiditg.flexibilitg &i ¢lasticity to the plant
body ble i







Natarg-xglem is a vascular & mechanical tissue.In other
words,it is a econdueling tissue. Xylgm is composed of eells o
jour different types:tracheids;vessels or trachgag; xylem
pargnchyma; Xylem sclgrgnchyma.€xegpt xglem pargnehgma
other xylem ¢lements are dead & bounded by thicek lignified
walls.Of these foar tgpes of eclls of xylem,most important cel
arg vessels Vessels are very long tube-like stractures forme
by a row of eells placed gnd to gnd. Trachgids arg glongated
cells with tapering ends.They conduet water.

Functions-

The main function of xylem is to carrg water & mingrals salts
upward from the root to different parts of shoots.

dince walls of trachgids,vessels & selgrenchyma of Xylem are
lignified,they give meehanical strength to the plant body.




Naturg-like xglgm,it contains tubgs but has no
mechanical function.phlogm is composed of
following four glgments or cells.l.sigve
tubgs;2.companion cglls;3.phlogm pargnchyma &

4 phlogm fibrgs.gxegpt for phlogm fibres,phlogm
cells areg living cells.

Functions-phlogm transport photosynthetically
pregparegd jood matgrials jrom the Igaves to the
storage organs & later from storage organs to the
growing regions of the plant body.




fiat or convex

» Epidermis | and thick outer wall

» Cork (or phellem)

Epidermis
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[t is usually pregsent in the outermost lager of the plant body
such as lgaves, flowers,stem & roots.Cpidermis is ong cell thick
& is covered with cuticle.Cuticle is a water proof layerofa
axy subsance called cutin which is sgereted by gpidermal
¢lls.Cuticlg possess variable thickness in plants such as it i
org thicker in xerophgtie plants.Cells of gpidermis are
longated & flattgned & do not contain ang integregllular spac
between them. Their inner contents are similar to pargnchym
celis

The main funetion of gpidermis is to protect the plant from
degsiceation & infection.In fact,cuticlg of gpidegrmis helps to
reduce waater loss by gvaporation from the plant surface as
well as helping in preventing the entryg of pathogens.




s tpl.ants grow older,the outer protective tissug undergoes
ceriain chandes. {1 sirip of secondary meristem,called phellogen
~ or cork cambium regplacgs ¢pidermis of stem.Cork cambium is a

simple tissue having only ong type o{’ cells. The eells of cork
cambium are rectangular & their protoplasrs arg vacuolated &
contain tannins & chloroplasrs.Cork cambium gives off new cells
on its both sidgs,thus,Jorming cork on the outer sm%;z the
sgeondary cortex or phelloderm on the inner side. The lager of
cells whieh is eut by eork ecambium on the outer side altimately
becomes several lagered thick cork or the bark of trees.Cells of
cork are dead & compactly arranged without intercellular
spaces.The walls of cork eclls arg heavilg thickengd by depositio
of an organic subslance,called subgrin.duberin makes these eell
impermeable to water & §agzs.’l’h;_z cork eells do not eontain

rotoplasm buat are filled with resin or tannins.In casg of onion

alb 100,in the sKin of onion the cgll walls beecome thiek & water

roof dug to addition of subgrin.Cork is proteetive in _
Fupetxon.(fork cells prevent desiccatio,injection & meehanical
injury.
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