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« The cell is the basic structural

and functional unit of every —
living organism

All living things are made of
one or more cells. There are
variety of cell types however,
they all have some common

characteristic features.——

Ce - the word
'‘‘ellua means a small

chamber
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Discovery of the cell G1&F 6V 6Vl 60T & 60T (RILINQ L1y

. Robert Hooke England scientist. ° JTUTL @098 @mi&Henbg Hrienl &
Corhs mlelwevery.

- Hooke published a book named
Micrographia in the year1665 » 1665 S41D Qe () w105 GGy misiwim
6T6OI M &60TS HITedlem 60T Gleuer WL LITI.
« where he first used the term o o
Cell. He described the structure _.° WPSOTRSEIE Q&6 6TErM CI& M6y GLU;)GNU
of tissue using the term cell. LWeTUb &G B1&& &earlsor 2 emioLiLileneor
6Nl eTS H6OTITI.

« The branch of science that deals )
with the study of cells is called + QFeemeLl MM LG &G imlailuiey

‘Cell Bioloav'. Nifley G1&Fsv .g_uﬂa‘?wev 6TeoT LILI(h) LD.
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History of a Cell

~7
Table 7.1: History of Cell -©
Year Scientist T &Y\ Events
1665 Robert Hooke - o Co\/‘ﬁea word(‘?' ID
1670-74 | Anthony van Leeuwenhoek a@lrst living cells observed in
[ microscope - Structure of bacteria
1831-33 | Robert Brown ‘s\ Presence @m cells of orchid roots
1839 Jan Evangelista Purk agl*’ Coined “protoplasm”
(].E. Purkm;e) NS
1838-39 | Schleiders & Sch\xy\ann Cell theoryu//, .
1858 Rudolph Lugwlg Car]/\’nrcho@ Cell theory(‘o/mnis\cellula e CM
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Structural Organization Of The Cell Gl&F6L6VI6OT 2/6MLDLILY

* Atypical cell consists of three major parts: - 6(H Q&F6v Q_I,QGOTQJ (ynas@u_l I_I@@BSGG)GITBS
@ & mevoT (H 61T S,

¢ 1. An outer cell membrane.
* 1. @FmeE SN &meoorLIL@ LD Geuer]

2_60) M WITEOT Q1 &F6L&F6UEY
e 2.1 ytoplasm.

- 2. B\peumlemev e &F L GL ML 6T m&LD

¢ 3. A nucleus

- 3.2 L&@



CELL SIZE

The size of cells may vary from a
micrometer to a few centimeters.

Smallest size of the cell is present in
Bacteria. -

The size of the bacterial cell ranges from
0.01 micrometer to 0.5 micro

largest cell is the egg of an ostrich with 170

millimeter width.

q”
Human body the nerve cells are believed to
be the longest cells meter.
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Unicellular Organisms

Multicellular Organisms

They are made up of single cell.
The single cell of the organism can
perform all the functions of life.
These organisms are generally very
small (microscopic) in size.

They lack tissues, organs and organ
systems.

Growth occurs by an increase in the
size of the cell.

eg. Amoeba, Paramecium and
Euglena.

They are organisms are made up of
many cells.

Division of labour exists among cells.
Different cells are specialized to
perform different functions.

They are mostly large in size.

They are composed of tissues, organs
and organ systems.

Growth occurs by an increase in the
number of cells by cell division.

eg. Earthworms, Fish, Frogs, Lizard
and human beings.




S1&6bedledT EuemaBLILITG

yConBaiflum’igéd aged

egefleunenr 2 L &m &emLwing)

( 9%SSIFICATION OF CELL

o
Sp—




YGomGafwn igé wppio W Caflum s 6&0sEnsE BenL G 2_arar GeupunBaan

YGomGaflumg s 6\Fed %Ga[ﬂu_lnuqa Q&

&6 (&6 Betor(® vmn afl_LiD LSS (L&D HITM) amo&unau sﬂu_u:
C\&ITEU0TL 66, OIBMETUTLEDE. ol \yf}

N
a156) @ﬂh@@j&.ﬁ@ﬂ?ﬁ 5616 Q156 HISTUTEUIMILILISEMeT S-S 5616
SnevorL(BeudleDeme. manniu@eﬂebrw
9@@ Lﬂ@o@naim_anm Qg;aﬂansm 3_1_6@ QBTETOTL 6m6Y
@ &mevoruL(BeudleDemey ;ﬂlpaﬂcmna)sm &HW

Differences between Prokaryotic cell Eukaryotic cell

Prokaryotic cell Eukaryotic cell

It's diameter ranges from 1 to 2 micron

It's diameter ranges from 10 t0 100 micron

Absence of membrane bound organelles Presence of membrane bound organelles
Nucleus is not surrounded by nuclear True nucleus is surrounded by nuclear
membrane 'S4 g R o0 | membrane Eﬁ@%‘“ RS
Absence of nudeoli Presence of nucleoli







bk alolins OOkl qindis sl
sowwid, B 1 OuppeTeTg, UG e T

: : B0R SDEUS
" & AFE0EDI 6T SAEDEN B Fi VT
ww ﬂ { N . ® . -
: . YO A\ '\ g | DSSsafigad saeamiupd : .
G&a.uﬂ 2 L eolb Y% ) %)@Q o M S Ol hiiade
- "

sowl GLnsnso flun 9 O sauns
Leog unevGur. eredrgy

aupi A g. Bevey Assaid
ssflevw auphiGBDS L sADg

J svxtor Gunametorfluim



w-wuv TRFERS Wy uulwn:n\‘:) A d ww‘“l'\yw CLDVIATL VA = \Jis ums wyull w'

STeUgF 6\&F6d

efleoru@® €1&6d

-fig

Clungieuns aflevis, QlFevBeurt(h LN b b CLiTs)
Hreugd GlFeb Guuflwigs.

SHreugd GlFevenevds HTLLGSPILD
e A G

LDTTTULOT Fariayl 65T Fn(hBHeVTHF B)FcvH )
S Kb EDS). B% LWL (b, (LPHESTSDLD Fulf

Lommyo @gessre_ b Hlenevd & euengd 6)&T6s(h 6T S). N\

gﬁ) Fauf EHeoL_ u_lrgy.

LDerrervCLonGI_sivCLot L1 Hrewt i b EmS).

d

| @V%

RenrrrsivBLonGl_sivGLoL L
Hrewi i (haudblehensy.

Ui uaessilain snesnbEesrmest.

L rhgessilain Srewtin b eaudlsbeney.

2
Blenevwirrest Quiflus eurr @ GauTevseir mm&@_?f@mm

HDBTO)BF Flmuws mnd;é@amsiuw’rr

ST LI E)5T DGHT.
z autd@Gaunenevd %mnm GLaGsum Aennenh Feaiay G nGemrm Nenrenxs
St L1 b EIDS). O srewtL i haublevansv. /
Cuingaunss s MCwneh e Sasiibeaiblebeney. | Qi AGuiTehseir
7. DUGBITGV BB(HLD HDedr G)ma’zrru DV HITUTF ST LI IHEeTmGHT.
Clrcbserileh Lol (bLb Hrewat i BEIDS!-
5 2 1" (m GlFcvedlest 90@56@/&» 1T I N B EDS). 2 1" & GlFebedledr @ajg_@w
.,/’ ST LI NHEe5TmGsT

/_\
ﬁm@&n@&nmasdy) A_& STt (b BT ment.

DVBFITCFTLLHET Haeust LIL Kb EHesTmaent.

10.

GaFLoliy G]un@elm.sj( SIFLD D GG S. 5 é%

GFLO 1Ly QiTmenTsd: Elaner 3G goest
2 _GiTen . —




Difference between plant and animal cells

S. No

Plant cell

Animal Cell

1

Usually they are larger than animal cells

Usually smaller than plant cells

2

Cell wall present in addition to plasma
membrane and consists of middle
lamellae, primary and secondary walls

Cell wal/l\ %@éjnt

(O\

Plasmodesmata present

P@s\ﬁodesmata absent

{\

Chloroplast present

:ffhloroplast absent

Vacuole large and permanent

Q\,,
AN

Vacuole small and temporary

Tonoplast present around vacuole :

Tonoplast absent

NN O e W

Centrioles absent except mqgfé’ cells of
lower plants \\

Centrioles present

8 Nucleus present along}h\e periphery of | Nucleus at the centre of the cell
the cell
9 Lysosomes are 1:&;. Lysosomes present
10 Storage material is starch grains Storage material is a glycogen granules
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Cell

Main Functions

Special Name

Components
1 Cell wall e Surrounds and protects the cell Supporter and protector
e Make the cell stiff and strong -
2 Cell e Holds and protects the cell Gate of the cell
membrane e Controls the movement of materials /
in and out of the cell
3 Cytoplasm e A watery, gel-like material in which Area of movement
cell parts move —
= Mitochondria e Produce and supply most of the Power house of the cell
energy for the cell
5 Chloroplasts e Contain green pigment chlorophyill Food producers for the
e Capture the energy of sunlight and cell (Plant cell)
use it to produce food for the cell by
photosynthesis. [ ———
6 Vacuoles e Store food, water, and chemicals St e tanks
7 Nucleus = Acts as "brain’ of the cell 4 Control centre
e Regulates and controls all the cell
activities
8 Nucleus e Surrounds and protects the nucleus </Gate of the nudeus
membrane control the movement of materials in |~
and out of the nucleus




Cell membrane

* The boundary of an animal cell is the
plasma membrane,

* which is also called as cell membrane

* Function of Cell Membrane

The functions of the cell membrane is
enormous which includes cell
signalling, transporting nutrients and
water, preventing unwanted
substances entering into the cell, and
SO on.
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Cell wall

N + BTeuy QF6Ledl6V GIF FeuellM &
* Plant cells have an additional layer on the QeueflCGw &m &1@56\) g_|®5@5m6“-5
outer side of the cell membrane. This is G\BSITG'O'OTLQ.@BS GOTmG'OT @3l G\&F6v SreuUl]
6T60TM S|P SHSLILIHB M SI.

called as the cell wall.

* Q5O NHETWNSESL QITLITL Qs -

* It was first observed by Robert Hooke. eTe0OTLIUT 2 MM CIBITE: S 6orTIy.
+ Itis a@ © Q18I OFTLIBS! UeTTHSI QUL
UGB WmGSLD.
N—

* it provides a frame work for support.and

stability. - O\HS &'rQJIJ' SITeury Qg:gugﬁ]m@u
— LTSS UL MM 2 MISLILITLLGMH&IT
60T FLLSGIMGEF QFWLIHH MmSI.




The cell wall is formed from various compounds, the

main one bein

Cellulose helps to maintain the shape of plant cell

This allows the plant to remain rigid and upright even

if it grows to great heights the plant cell.

Each cell is interconnected with its neighboring cells
through openings called Plasmodesmata
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Cytoplasm &L CL T emmELD

* The cytoplasm is described acontent gg)'ﬁ-%‘%r‘;'g ﬁhﬁ%laqm%mﬂ&gﬂm 2 I &

Q&eve0l6T LILGeuM) Q&u.lmagrba,g W& &HW
m

* Cytoplasm is the main arena of various activities of g@ugl—mﬂfi (UpLILITS:) enEL STTELD
a cell. SRS

. ﬁgﬂ Qgevemev HIFLLLD \QE 465 6T60TM LGS
Y

* It is the semifluid gelatinous substance that fills SSGUTEOMEI ForlLOLE

the cell.

* Itiis made up of 80% water and is usually clear and
colourless.
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» It helps movement of the cellular ~ * ©&6) 2 LGILIT(HL &6 G1& 606060 &

materials around the cell PR RE DS Ptk sae

« Q&6vedlenr Larmerunm Feuedlm

* It occur between of Plasma L-&(H &6 G @]gml_uul_l_

membrane and nucleus membrane JelLl LGS Gl
— 0 FLCLMTUITTEF MG LD.
5
* glycolysis and cell division occurin . &) :  LOMHMILD QF6V
cytoplasm L YR 0IY
ytop GG)GFI_éI_IT TMFSH 6V BISHLLHB MSI.



DNA  Ribosomes Matrix Quter Inner

Membrane Membrane

Mitochondria

FO.F1
Complexes

Intermembrane
Space

O

el GLamesorL_flwim



Mitochondrion

It was first observed by A. Kolliker (1880).

Mitochondrian is an oval or rod shaped double
membrane bounded organelle.

Mitochondrion consists of double membrane

The outer membrane is smooth, highly permeable
to small molecules and it contains proteins called
Porins, which form channels that allows free
diffusion of molecules smaller than about 1000
daltons

6L GL M&HMetorlq FILGHem s (P&HETLNSHEVTEES A.
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* The inner membrane is convoluted
(infoldings), called crista (plural: cristae).

* Cristae contain most of the enzymes for
electron transport system.

e The Inner membrane consists of stalked
particles called elementary particles or
Fernandez Moran particles, F1 particlesor
Oxysomes.
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Each particle consists of a[pase, stem and a round head.

In the head, ATP synthase is present for oxidative
phosphorylation.

Aerobic respiratory reactions take place with in the
mitochondrion to release energy

Mitochondria are called Power house of a cell, as they
produce energy rich ATP.

The energy produced within the mitochondrion is used
for all the metabolic activities of the cell.
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All the enzymes of Kreb’s cycle are found in
the matrix .

Mitochondria consist of circula and 70S
ribosome.

They multiply by fission and replicates by
strand displacement model.

Because of the presence of DNAs it is
semiautonomous organell

« AU FLMF & GEH G5 606U UITET 3606075 S
OB TBIBEATDIC S fpLosBo

&meoor LILI(Q\ S S,
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Endoplasmic reticulum

* The largest of the internal
membranes is called the
endoplasmic reticulum (ER).

* The name endoplasmic reticulum
was given by K.R. Porter (1948).

* |t consists of double membrane.

* |t is an inter membranous network
made uE of flat or tubular sacs

within the cytoplasm.
* Endoplasmic reticulum is of
types.

* 1.Rough endoplasmic reticulum
* 2.Smooth endoplasmic reticulum
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. 6TGUGL MAeMT&eusmew Gl enL& FeueTeomT

SBEUS|

o« MFLCLMIMMESHMGET L 60 LLIT60T

916L6V| GLOMIL" GLITESTD EMLIGHEMITEL
9 (HEUMHSLILILL. 2 L LD 616 _
6T600IGLITLIENTE  6)6MEVLILTETI6TTEL S (G LD.

<1. QEMTQEFTILILITET 6TevorGLMLIl6MITE

evLILi6BT6OT6L

(RER)
. /zé]insisrmmu.lrrm eTevorGLITLNenTm&

6U6MELLILIN6BT6BT6V (SER)
61607 QI6HUI(H 6UMBH6IT 2_6TT6T60T



* RER are rough due to the . QergQemgLUmer eresorCLTLN6TTE
61160) 6V LILT160T60T6L 6T60TLIS)|

ribosomes atta(;hed to the D CUTCAMDBET @mm @@uugnw
membrane. which helps in the s CFIEmasE 2 &aldna)
n is of protei * QUIPEULOLILIMTG 6TUOIGL MUIOITE 616W 6V
@es il @ G\S]LO 9 65 2 56)LD.
* SER are the sites of lipid -
synthesis. L1655 61T
Function + CISTLLILIGEN, afvle iU
, , _ 2% & mmmga S
* it play a role in the synthesis of HL&FHIQID LMIG QWW@J@J @56t

iDi ' NG TeoT TI6ooNUIIT(GLD.
lipids, steroids and also S &

transport them within the cell.




Trans face

Figure 6.13: Structure of Golgi apparatus



Golgi Body (Dictyosomes)

* In 1|8k98, CamIiIIo ff.b ‘I alizedﬁ
netlike reticalum of fibrils.near the
nucleus, were named as
bodies.

* In plant cells they are found as

smaller vesicles termed as

* s. It consist of cisternae, tubules,
vesicles and golgi vacuoles.

* Peripheral edge of cisternae forms a
network of an

 Tubules interconnect cisternae and

are 30-50nm in dimension

CHMELEMS 2-L_6VLD

- SMOIGLT HTeLI (1898) éTOTLIUT 2 L &(HaIMD(&

HSHMLHE 6uemev LilsirereL ellg.aileyjemern
B OLPGHMETS &6ooTL_MIHSITI.

- CHMLEMS 2 L EULDTETG) SHL ML WITET F6)6Y FLDIHS

MUGET GUITETM HEMLOLILIT(GLD.

- S QUGS TSI SS ; \
STeLIL(RLD @6t &lq GCUWIMTCEITLD & 61T 6T 60T
L& G LILI(H S eoTm6or.

- @meu HeroLFGeor, 1quULLNULELGET, CleuH & HleiTs 6T

LHMID CHTEONS UTHGLEUTEOHmOT
Q&rfmlco‘m@drmm. e

. SeroALFCerellsir Qeuel eflafiby

66MELLILIIGOT6TEV|6TIL_LLI L&ET LOMHMILD
QeuSAGHEIHm6NT C1&T6501(H6TeTG).

. é]d\)Ql_lj(Bmmu_l EREUTMIL_ 60T €601

1607 (1) 60T



Functions: Li6voT) & 61T
* Production of glycoproteins and o/ 6061 H S
glycolipids. \/ﬁmmasg I(%{g;lrﬂj@ sﬁjgg;u_lmﬂgagyw
Transporting and storing of I|pl/s/ @Iﬂ&]%ﬁimm& asl_g,gdg)a) LD[DQILD

Formation of lysosome
Production of digestive enzymes.
Cell plate and cell wall formation.

Secretion of carbohydrates for the
formation of plant cell walls and

in uticles.

* Zymo granules
(pmf_nbsamﬁLpJ:ecursor of all
enzyme) are synthesised. * 6

VCIFTCEFMLD&HEmEN &(meuna(@g,sul
&lj]u)rrm QBTESEMET 2 (IH6LUTE S 6V.
. % mmgum ClF6L Gi6U6mI]




Lysosomes (Suicidal Bags of Cell) 6L CFTCHFTLDS 6T

* Lysosomes were discovered by : ?ﬁﬁgcﬁgm&zmm Slflerviguiert 1g (e (1953)
Christian de Duve (1953). L T
. - Qemeu HeTmeTHHTC NG &S GISHT6IErLD

+ these are known as BITTEIMILIL| 6T6TIMID SIDLNSSILHEH DS

* They are spherical bodies enclosed -+ @émel Q@ allgalld Q&me(h @nenme
by a single unit membrane. They 5QJ"5U 60T 945‘”'-0“'4567.[”5

are found in eukaryotic cell. rruu@eﬁ]aﬂg)m
* Lysosomes are small vacuoles .+ GameLma 2 L e0HH6 (Lemet Sim)

formed when small pieces of golgi OLSAIHLIL 1NHIGSHULL (B GeuelGimid Sl

body are pinched off from its AMTSGGAITA asmmmc&rrc&rrmasmrras

tubules ' @
* They are the main digestive ) ﬁ@g@mggéﬁaﬂm AP SETEDLOILITET CE LD

artments of the cell> . Q
F6Le0IGCELGI HmFalmL IFHTL @almenm

* They lyse a cell, hence they are mQasr@a)umu 6T60TMI S6MLPSHEIGMITLD

called “suicidal bag”.



Functions: Li6oof & 61T:

* Intracellular digestion: Q&me&m@mcmaemggm

They digest carbohydrates, proteins ° 5"U|ccl—"mm“& g{ ST GUUTLILI
and lipids present in cytoplasm '-D!DQJ'-D B amens Q&?j’%gm

* Autophagy: . &W .gq@su (Autophagy)

During adverse condition they digest & Lng_r) 6L UTl6L & 60T 6| 6L LI
their (l)qwndcell or%ane(ljles IIlke GU)LD 8:67TH66TLD!D
mitochondria and endoplasmic :
reticulum. Ig'gg m&m%mmm%unm%mmmm&

* Autolysis: GWE S0 &6 (Autolysis):

Lysosome causes self destruction of GHTUMM QFLEMNTE FleNGHHGHIF CF6L
cell. 3“5“‘%-' JMOUb SHH6v. s

* Ageing: @g,jmmu_lml_g,su (Ageing):

Lysosomes have autolytic enzymes Q&s\)&\ﬂm &'— é‘ﬁ,‘,’m%" g?‘)
that disrupts intracellular %UJ &emearL LI[_T) @g;g;m.

molecules



QEeTLflGuwimev

Centrioles

* They are generally found close *+ @6y QUITEIUTS 2L S(HEUSG
to the nucleus and are made up g@)r%m(zausprgrm&)_lugc?mmuuasénnsb
of tube-like structures. %%rmen

* Centrioles or centrosomes are - . @emeu allewhi@E C1F6LSH6MEL
present only in animal cells and LOL (RGLD 9 enmermenr (DMHMILD &IT6NIy
absent in plant cells. C1F6L &ML HITEIITLILIL 6X16060I6V

* Ithelpsin the g u&@rgasg)uerrr% 11155
cell )

chromesomes during 2_§6USHMF).
(Ger) o




Nucleus -

Acting like “ BRAIN of cell”

Plant and animal cells have a nucleus
inside the cytoplasm.

. During cell division, the chro in
body is organised into a’chromosome;

Functions of Nucleus

< Q‘W
q‘xp @O@
s

L&gu%& s\ﬂm

g

"&6}'_ L e éq’ 2 6l m e
2 Geng) .Q) LY @
- gosean Rt

rten’ il . Q& 6'\5'!?\.) ml_Q
It controls all the proces SO u?f &
chemical reactions that ..., ,—-{/ fﬁm et WD &1 a%'-'l@g’gﬂé’]mﬂ’
inside the cell @ V) pameeontasss.s0s.
Inheritance of charact” .. 25 .. f’g,g]g, LS eorens
generation to another, ema forox



Plast

The term plastid is derived from the Greek word
Platikas (formed/moulded) and used by A.F.U. Schimper
in 1885.

He classified plastids into following types accordingto
their structure, pigments and function.

Plasti iply by fission.

According to Schimper, different kind of plastids can
transform into one another.

Chloroplasts
Z\s"ﬂ

carotenoxds)

5 600115 Rl & 61T

mmrrlo,a,rrefu (Platikas -

aﬂq;rrsur LI 6™ 61/6UMITLILY) 6T6BTM
Cn&&& QFmeL60IL Q(HHG)

Hermervig L. 6T6iIM LIGLD 2 (HEUTEOIG).

.gqsme.l Qi SGL I6enLoLl
BIOLO& 6T LD u'[;)?';ﬂ@ @mﬂ&,aﬂm LI
Illg LiLenL_uilev @mmmm&

SN 55 60TL. UM SHSHEATTSHLI

LN & &evITLD.

&,mﬂa,rma»m@mm
60T

QUHSSHLD ML Sl6l

VGO 6TEOTLIEUT & 600118 Mhl & 61T
o:,bm l(hH &l LMHEMTETMITS

150 &TATELLD S| 6L LD 6
ersurer, o M 6OTTI].



Chloroplast- “Food Producers”

* Inside the stroma there are flat
interconnected sacs called thylakoid.

* Thylakoid contain chlorophyli
pigments.

e Grana (singular: Granum) are formed
when many of these thylakoids are
stacked together like pile of coins.

* Light is absorbed and converted into
chemical energy in the granum.

* which is used in stroma to prepare
carbohydrates

LI &R & 600115 LD

+ oL GFTomailsnien &L 6mLWImeot LleoreoriiiLL

Hemeouilev 2-6MMeT U(GH &GS
MG6L5HSMLIH &6 &

- epeailGed( Ltmou HH)
SIevrLILI(h S &|.

JIT6UILD) LIV 6M&6VSMTL(B&HefetT Q& m(GLIL

© @8l RIMET GLO6L RETMTSH I

mrevoTil 3i(H&G GumsL 5"6‘0‘01UU®$1%Q] N1

. %Iﬂ,@aﬂm gj,ménmsu &85 Yo

JTETRISET emG Ceudll L MMELITSH
Lnrrmgua‘,]mmm
- Qs GaldHlw MHMmmeLs G186 (H
\OL_Crmisr LG

STIGUTmaNLGCrL(h&Hmens SWTHESHME).



component of chloroplast STTLILHLD (LP&SSNLILDITE

stroma, @9“”@5"]!1)91-

2 ulifl 2 evdl6tt LS STeTLLIBLD LTS
CLP6VL S MITS Rubisco 2_61TEITG)]. —

* Rubisco is the major protein - LI&iI18 656118 & &) 601 Gf\)I'_GIJrrLDrri is\)

* single most abundant protein on
earth- Rubisco.

: : ol
* Chloroplast is a semi- . UBTSENGRSELD ‘LTS &HETILmLIL
autonomous organelle and Q&0 HI6TTEIMILILITE" 61T 6aT. —

divides by . @MUBEHLD

gml'_(zl_rra,rrsuismlﬂu.lrﬁw,mmu Gurmeou
T MI&H60 (LH6EVLD
QIJ(IBH:B’:LD@')I%G&T[_I)W




Functions: L1650T) & 61T

Photosynthesis / @Eiiiécaﬂé;ma,
N . .
Light reactions takes place i ?l{‘"mﬂfmi\)@?ﬂﬂ&ﬁ&sl{:mm
ight reaction
Dark reactions take place inStrema;,) (Lig Al 0595
— spafl gmyUUMDM 61606015 6me6r

< . .
(Dark.re.action).GT\)I_C;UH'LDH'G):I]G\)
S — @ . I .
¢p6nl &HEUMEHGH6L) LIMIGTHMISH 60
S g U

l By reuid

Chloroplast is involved in

alniE gafsan g

usisnsuila DNA
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