TlesUES

lissues: A qroup of cells that ave similax in structure and work focaeHmcv
#
to perfosm a parvticulas function.

Cell Tissue Organ Organ System Organism
Examples of tissue ase Muscle, Nevves , Blood, Xulem y Phloem, etc
Diviston of work

Muscular Tissues help in movement -
Nervous TTssyes caﬁrd messages-
Blood Tissues carfaij oxygen food ) waste, ete

—— > Division of Labou?¥

Plants == Animals 8

tgf};{?g{?};?‘gs‘"ggg?‘tgljﬁ“’ Animals move for food , shelter etc so
ooa show movement they require more energy.
T SHooT Need to stay upright — have more Supportive tissues are less because
supportive tissues. they can move.
¥ KooT .
Supportive tissues mostly have dead cells. Most tissues have living cells.
p y g
Growth happens only in specific regions Growth s iRitor all everthe bod
(root & shoot tips). )
Some tissues (meristematic) divide ; ;
throughout life , Growth happens Ater reacél:gati r;\tz:)tu:ty skage,
throughout Life, P
Pesmanent Tissue Mevistematic Tissue
simple \COm plex - Apical meristem
ParmanentTissye Permanent Tissue
L, Tntercalary mezistem
parenchyma
collenchyma Xylem Phloem L. |Lateral mevistem
Sclexenchyma _ .
Y .T¥acheids .sleve Tube elements
s \/essels «Companion celle

- Xylem pavenchyma = Phloem pavenchyma
* Xylem fibres * Phloem gibres



Meristematic Tissue Permanent Tissue

Cells continously diw’de.=>’n m)(d){b Cells do not divide.

Cells are small in size and isodiametric in Cells are variable in shape and size
shape.

Vacuoles are usually absent . Large Vacuoles are present in living cells

Intercellular spaces are generally abserlt/ Visible intercellular spaces are present.

Cell walls are thin. Cell walls can be thin or thick.

provides growth of plant O T
&—MERISTEMATIC TrssuE

at specific location. Latexal mexistern

* Found in some plants like L AoeX & ~ Apical @
; TIntercalary

sugarcane, bamboo L " meristem
e Present at base of T- Hqul Mmeristem
internodes meristem

* Makes stem longer ,

helps in regrowth of =

grasses [nterca|ary s Present at tips of root and stem_~

- . e Increases length of root and stem,
meristem e Primary Growth ~ )

* Present laterally
 Increases girth / thickness of
stem and root. o RAM - Root Apical Meristem

Lateral SAM- Shoot Apical Meristem

e Secondary Growth meristem

Permanent Tissue

+The pevmanent tissues gre made of cells which have lost Aheir capability
to divide . o
9 The Diuision and Diffeventiation of the cells of meristematic H1ssues
cdl'ue rise to permanent tissues.
Division - The single cell pirst divides many +imes to porm 4 lavee
niumber of cells

Difreventiation - Now these cells +ake up apevmanent shape, size
and a function - This process of takin up a
permanent shape,size and a cqnction | called
dq:fe(enhahow



simple Pesmanent Tissuee
*Made up of only one fypeofcells
PCs

Complex Rexmanent Tissues

-made Uup ef more than one Fape. ofcells

Parenchyma 3 XP
Primary _ 000 Xylem Transport
Collenchyma ) structure o0 .. System
Sclerenchyma of Rlant v ': Phloem | o©f Plant
Pa'aenchrmq - shyraae of food (ll‘urna)

1. TRese tissues ave most aboundant ([mesenf im almost all parks ofplants).
9. Present in stem, |eaues , voots fruits and ¢lowess:

3. Ptain function - stovage of pood , also helps m photosynthesis-

4. They have thin cell walls - made of chemical - cellulose
5.L( "na cells with lmﬂe mtexcellular space-

chlorenchyma - Pavenchg maq +hat contains
hy!

chlovophyll and pespoyms
photosynthesis. Found M
) leaves .

ﬂdcnchrma :

pq16nch ma with large qiy
cavities that help aquatic
plants o float (eq -lotus)

Intercellular space

collenchyma :- Flexibilﬂ-'d eoith support

1 collenchﬂmﬂfssues ate present in leagstem
Cleag Salk)

Q. pMraIn punction - v '
provides lexibilityfo various parts of a plant like

bendin jendvils and stems op climbevs
wl'i'houfﬂ l:rqui f

hq - |
provides meck@m‘cq] suppmrl;- | I
g.Calls ave Jl'ufnq:cmd Llneuenlg at the covnee,

;;:'4 a 2\\
ue o presente of chemidals - pecting hemicellulose
4. Theve [s very little Intercellulay space.

Thickened iorn/ers/
Sclesenchymg § — Havdness and stiprnese
1. Present in Husk of Coconut, Havd coveting of muts,
stems o

: £ plant and in +he veins of leaves.
9. Math Fanctions .

. provides , Havdness and <tigpness o plants .
. provides shenﬂfh +do +the plants pavts.
3.cells have very thick cell walls dye
of chemical - Lignm.
4. Dead Cells with No intevcellulay $pace
{_‘neﬂliaﬂole)

Thick lignified ]’
0

h’ Pfesence walls }\“{' , '/Ti
¢ 'R Lignified
¥ | thick wall

1




Features

Location

simple Pexmanent Tissue_

Parenchyma

Stem, Leaves ,roots,
fruits and Flowers

Collenchyma

Leaf Stalk (Leaf Stem)

Sclerenchyma

Husk of coconut,
hard covering of Nuts
and Seeds,
Veins of Leaves

Main function

Storage of food,
helps in photosynthesis

Provides Flexibility with
mechanical support

Provides hardness and
stiffness

Nature of cells

Living

Living

Dead

Cell wall Thin, made of cellulose Eé‘ri‘;er:'?'ng';i;';e:fegeﬁin a | Thick, made of lignin
hemicellulose
Int::;il;lar Large Very little Absent
Complex Pexmanent Tissue — Fansport sds‘fem
made up of more than one +rdpe ofcells
XTfem Ganduch'ma'-tissu;z‘(si iw Phloemn
és
Vaseitierr bt Food Fransport - leaves foall

water and minevals
nsport voofs to
stems and leaves

a

XYLEM TUBES

?Q s

oo daoe

Xylem

T+a cherds/\}esd \Wxﬂlem quenchrrna

<Y

Food made
by the leaf

Water and
minerals from
the soil

other patts of plart
Traslocaton
PHLOEM TUBES

1 Tubular structuvesactslike 1. pnrouidesupponL 4. stoves pood(stasch)
plp:es). 9.Dead cells 9. humacells
2. Fansport water and minerals

\/e‘Y'thHy.
3.Made of Dead cells -



Phloem

1. Sieve tubes - -Tube like conduch‘na structues,

transports food X

Angiospevms ¢
: Mnumevous poves, they ave called Sieve
(Fl%umegga) Plates - herp in hans‘gor’r of food.

2 Companion Cells - found mext fo sjeve fube
elements. havea nucleus.

- Phloem pavenchyma — stoves food (stavch)-

-walls of sieve tube cells PeTFoﬂ'ed Br

4. Phloem Fil:'res- d(ue mechanical 6HPPUT++DS!'€U6 Fubes.
5. Sievecells- Sievecells ave sinqle ; e[onaq’red PHoernceHs fauncl in Gigmnospeyms

(Non flou)ml'na plants) , Iackina steve plates and com panion cells.

Sieve pore -
Sieve plates
il

Companion
cell/

Phloem
parenchyma

Sieve tube
element

Except ph /u,gmf-/'éres , other phloem cells are Jruin i cells,
Xylem Phloem

PROTECTIVE TISSUES
.,

&

Epidesmis 2— outeymost thin layer of cells.
1. Continuous layer without mtercellular spaces .
2. provide Fw'lﬂe

and Against woater loss -

3.Th desevt plants — &pl&efmn'c has thick wax couen‘ni op cutin to
veduce water loss by transpiration (cutin 'is q ¢

with watesproof qualf
4. €pidermal cells of voots

stomata :— small poxes in the €pidesmis
of the leaf -

{.stomata ave enclosed by two Kidney-
shaped Cells called Giuard cells.

2. Each stomata helps in exchqnaeopnﬂqses

w ith atmospheve.

3 Transpivation (loss of water as water vapouy)

takes Place Hrnuuﬂh ctomata-

1. It transports water and minerals from
roots to stem and leaves

1. It transports food material from the
leaves to all other parts of the plant.

2. Xylem consists of tracheids, vessels,
xylem fibres and xylem parenchyma.

2. Phloem consists of sieve tubes, sieve
cells, companion cells, phloem fibres and
phloem parenchyma.

3. Only xylem parenchyma is living.

3, Sieve tubes, sieve cells, companion cells
and phloem parenchyma are living.

4 Tracheids, vessels, xylem fibres are dead
tissues.

4. Phloem fibres are dead tissues.

5. Conduction of water by xylem is
unidirectional (upward from reot)
p——

5. Food material conduction is
bidj,%ional (upward and downward from 7
leaves)

)
have Ionca hair - like parts
total Suvpace avea por water absorption.

Entire Plant sivpace is covered with Epldermis.

ction +o plants - prom injury. Aqainst-parasitte attack

b Increase

mical substance

. Cutide/

o - Epidermis




Covk ™=  The outer protective tssue of Bask of free [s called cork -

1.CovK Is produced prom secondm’ﬂ meristem / |ateval meristem .
(Imcvease im+hickness o givth) in latey stageof plant* life.

2-Cells of cork ave dead and Tn+ercellula15Pq ces qye ahsent -

3.cell  walls ave Uevﬁ):hl'ck; due to presence o fq chemical - suberin.

4.No movement 0{ ‘ ter or even Q¢ ¢qn occur ‘H’\TOUGH Cork due to
FYBSGHCG of- SUbeTIn. a

5. functions.: pyotects From l'hj’q'rﬂ and ecoater loss

(ORK

ANIMALTISSUES
) 7 1 3
pifhelial Tissue
outey Covewing of Blood , Bones, tendons .
(. ’ i Ipi “TAransmission
bOd(d and 1L’nmﬂ o ca*rﬁlqae, H‘aqmenfs m%iigr:eh‘f‘ of messages
between brain

Ofaqns of bod\d ‘
spinal cord 2

Epfthelial Tissye 5— protective Coverimg Hesue im animals.

1.€pithelial covers most O7ans. slels &)
.t. Y ' 4 . \ 1pmsl:lc?mﬂl ~ L"ar;'-eange)
2.Jocation ! skin, linin oF-HnemouH:. vd /*
Iiming op bloodvessels, lunaql\/eoll' P
and Kkidne 1 tubules. —
D000 \

3.The cells op epithelial Hssue ave Hghtlypacked, ==
with almosk No mtercellulay space Fo-rml'nﬂ
a conhinuous sheet-

4. Function @ Protection, A[say/of/'on, Eicﬁanie of F7ses secvef1on, Filferation

Lu a mon cellulay

5. Epithelium Tissue is sepervated prom the tissue below
membrane — Basement membrane -




Tissue Appearance Shape Location Function
Simple Squamou P e Single layer flat thin | Blood vessels, lung Transportation of

Epithelium cells ~ alveoli ~ substances
Stratified . . ianest (B
Squamous g&'g kiR Egarathif Skin, lining of mouth Protection

FReNT] > cells e PN~
Epithelium b

. Lining of k|dney/ Secretion

C%:g%ia : mg Cube shaped cells tubules, ducts of flitration,Mechanical
EpalICI salivary gl_ands support

Columnar

Epithelium

Tall pillar-like cells

Inner lining of

=% . Absorption 8 secretion
intestine

Clhated ColumnarS 5 \%(ﬁ"
Eptthehum

Columnar cells with
Cilia { hair-like
structures’

Cilia move and push the

irat t F
Resplratory system mucus forward to clearl/t

~

Glandular _/
Epithelium

Portion of epithelium|
that folds inward/

(sweat gland, salivary

Glands of body

Secretion of substance‘s/

gland etc)

MuscuLAR TiSsuE

1. Tissue made of elon

ated
2.Help i

m movemehn m

Celle .
our bocly.

3.Movement is due to contraction and Belaxation of special meem
present Im muscles — Contvactile proteins .

skeletal Myscle
striated NMuyscle

Tissue

Skeletal / Striated Muscle

Qe

Smooth Muscle
Linstriated Myscle

EETY =23

Smooth / UnStraited Muscle

Cardiac Muscle

cavdlc Muscle

=

bIood vessels, iris In N eyes, Walls

Heart

Location Attached to bones

lungs ureters

Control Voluntary (under our will) Involuntary (not under our will) | Involuntary {not under our will).

Unstriated (no bands)

P N

Spindle-shaped
(long with pointed ends).

Light Striated (faint bands).-

—

Cylindrical, branched

Striated (shows light & dark bands)

(Ol
Long, cylindrical, unbranched.-
g, cy! ks

Appearance
(Microscope)

celk

Cell Shape

Uninucleate (one nucleus)
0.
Wa
/Pumps blood by rhythmic
contraction & relaxation //

Multinucleate (many nucl\ei} Uninucleate (one nucleus)

-~

Nuclei per (_:y

Helps in body movement, Helps in involuntary movements
N —

Functkiy

locomotion
N ———

(food movement, blood flow, ete

Tiredness

Get tired easiiy

Do Not Get Tired Do Not Get Tired




CONNECTIVE TBSUE ~ CAT LAB™

Pmm——

1
v v ¥ N2 ¥, iy N
aqme Cottilage  Adipose  Aveolar
Blood Bone Tendons Llaam nte 9 i e

1. connective Tissue protects ; suppovts, T?OHSmesuhsfameS: stove pat) fill spaces,
connect {wo Flssues a'we clexibilby ete.
9.cells of connectve Tissues are loosel pqcked-
3-Space between cells (:illcd With mutix-
4. matrix may be Telly- like s pluid or igid.

BlooD -
1.Blood is a fluid connective Fissue - platets =
- Function : Transportation of qees digested food, .

hotmones and waste materials o dipferent-paris 0
of +he boda; provldes protection- @®

White
Red Blood White Blood Blood « Pl
ma
Plasma Corpuscles (RBCs) Corpuscles (WBCs) Wil ’ Cells i Pi:sMatrix
\ i u
Fluid Matrix of Blood Red pigmem 1.Fight infections e
90 % water , 7% Protien |  Hemoglobin is present 2.Types:
Transport of Hemoglobin in RBC : EN:SL:::;,::LS Blood clotting
digested food, CO 5 ) helps transport - Basophils '
waste oxygen to different - Lymphocytes
parts of body - Monocytes
Tendons Ligaments? Bane laues Do
1. Connective tissue that 1. Connective tissue that 1 Ligaments | g

attaches muscles to bone.-| attaches bone to bone. tobone 1§

2. Help in holding of

2. Help in the movement
bones together

of bones
(support to joints) -
3. Strong and Non-elastic /| 3. Strong and elastic twhone | !
CARTILAGIE 3— ; ; .
¢ 1. cartilage is pound in Joints(suchas the
cartge (BT carnge knzees and elbows ), the ears and nose,
N and varjous location .
B C ; . i
(S 2. It's a plexiable connective tissue.
Cartllagc—;q;vié‘;_,: s G&I lS qre L\_‘)Ild eILd S‘ched
FY 5 (Lo ) i '
CEp |\ elb 3.1+ provides Cushtonmc‘ ivecluces priction,

‘;‘ » -{A A Offﬂfs S“PPm+ .

Cartilage \



CARTILAGE

1. Hard and non-flexible -
S

1. Flexible not very hard

2. We cannot bend the bones in our
arms ]

2. We can fold the cartilage of the ears,

3.Matrix made up of Calcium &
,Phosphorus (Hard) -
—_——— ~

3. Matrix made up of proteins &
Sugars (Not that Hard) -

4.1t provides shape to the body -~
Protects vital body organs such as
brain, Lungs ,etc.,

4.1t provides cushioning, reduces

friction, offers support.
Smoothens bone surfaces at joints

Aveolas Tissue

1. Mostaboundant tssue in animal:

9. £ills spaces- Filll.'n Tissyec

g- found between skin and muscles,
around blood vessels and

mewes and im the bone
mMaryow -

SKIN

AREOLAR

punctions: _
. Helps intissue vepaiv apter
Inyuny.-
o Fills +he space

Adipose Tissue

1. store fa‘t' !

Q.:I}ﬂifi Dpﬁﬁh latge pat 9 lob

3.found below € skin an

at cells (Adipocytes)

les.

between Internal Dvaqns :

f’, N

Adipose Tissue

Adipocyte

ns

Functions:

. stoves enewgy in the povm of f{?f}e
. Provides insulation (Témperary
TBﬂulat['O’h) eq- POIG.X Rees

_NERvous TiSSUE

1. Brain ) spinal Cord and Mevves ave composed op the mewvous issue.
9. cells of Newwous fissue is called Nerve cells ov Neuvons

3. Neuvons oave the Lo’naes{' celle m the Lodvd——r can be upto q me b

Netvous Hissue receive chimul

(any change }m stmrc _ndinﬂ)

and fransmit 1+ qapidl

£Yom one par of Lool.d 1’1,

another.

\cma-

Dendrite

Nucleus
short bronched
arts
P ell Body
Axon
single long part in '
the form of a fibre Nerve ending

Neuron Or Nerve Cell



“Tvansmission of an Impulse Slanaf Messaac,

Nerve 1mpulse (siﬂnal)
Reqch ¢ dendrites

NMove a[O‘nﬂ the axon

Reach the mevve cndl'ntd

Tmpulse (s passedto dendlvites
next heuvon

%4
7@0dﬂ

dh
ﬁt ot
o \\\ (J)

B e

aF

1 . Nerve Impulses /fe/o us fo move our muscles.

9. Bhable animak
70 stimeld,

fo move fra/O/c/{y /1 Yéspohse

Questions & Answer

Q) What is the utility of tissues in multi-cellular organisms? NCERT

Ans -

1. Division of Labour_~

» Different tissues perform different functions (e.g., muscle tissue helps in movement,
nervous tissue carry messages, Blood tissue carry oxygen, food , waste etc)

* This division of work makes the organism more efficient.

2. Structural Support~

* Some tissues like Bone in Animals & Simple Tissues in Plants provide strength ,
giving the body shape andsupport. ~———m———

3. Efficient Functioning_~
* Since tissues are organised groups of similar cells, they work faster and more
efficiently compared to single cells doing all tasks. ( Power of Unity )
—————

Q) How are simple tissues different from complex tissues
inplants? T ——— NCERT

Ans -

Simple Tissues Complex Tissues

1. A complex tissue is made of more

1. Asimple tissue is formed of only one
than one type of cells.

type of cells.

2. They form primary structure of the

2. They form transport system of the
plant.

plant.

3. There are three types of simple plant
tissues - parenchyma, collenchyma and
sclerenchyma.

3. There are two types of complex plant
tissues - xylem and phloem.

Q) Differentiate between parenchyma, collenc
sclerenchyma on the basis of their cell wall. ?

Ans -

PARENCHYMA COLLENCHYMA SCLERENCHYMA

1.Cell wall is unevenly
thickened at corners

2.1t is made up of pectin
and hemicellulose

1.Cell wall is thin 1.Cell wall is thick .

2.1t is made up of
cellulose

2.1t is made up of lignin

Q) Name the regions in which parenchyma tissue is present. ? NCERT

Ans -

* These tissues are most abundant (present in almost all parts of Plants)
* Present in Stem, Leaves, roots, Fruits & Flowers

Q)How many types of elements together make up the xylem
tissue? Name them . ?

NCERT

Ans -
Xylem tissue is composed of four main types of elements:
Tracheids, Vessels, Xylem Parenchyma, and Xylem Fibers

Q) Complete the following chart:

Permanent tissue

pl

[ I
I I |A'nllc—n(-l'|\'||ml i

| [B] | 1

Q) What are the functions of the stomata? NCERT

Ans -
1) Exhange Of Gases
2) Transpiration - Loss of water as water vapour

Q) How does the cork act as a protective tissue? NCERT

Cork cells are compactly arranged due to absence of intercellular space. Cell Walls are Very
thick, due to prsence of a chemical - Suberin. No movement of water or even gas can occur
through Cork due to presence of Suberin . Cork protects plant from injury and water loss

Q) Identify the type of tissue in the following:

skin
bark of tree
lining of kidney tubule

vascular bundle

Ans -

(a) Stratified Squamous Epithelial Tissue
(b) Cork

(c) Cuboidal Epithelial Tissue

(d) Complex Permanent Tissue - Xylem & Phloem

Q) Differentiate between striated, unstriated and cardiac muscles on

the basis of their structure and site/location in the body =~ NCERT
Ans Feature Striated Muscle | Unstriated Muscle | Cardiac Muscle
e Spindle-shaped
Long, cylindrical & P Cylindrical,
Structure rbranched (long with pointed Banclhied
ends)
Blood vessels, iris in
Location Attached to bones eyes, walls of Heart
alimentary canal,
bronchi of lungs

Q) What is the specific function of the cardiac muscle?” NCERT

Ans - The specific function of cardiac muscle is to pump blood throughout the body by
contracting and relaxing rhythmically . They do this continuously without getting tired.

NCERT




