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LoMILD urlel | usmismissdame O, Hon EnssiuGams
(Arnon, Allen and | flepUllggeurir.

Whatley)

1954 | @meveler (Calvin) | eofl&EGarsmauller smiTueufleor LITDGHEmILIS
siLiibg C; &pndl  (smeeler &ipsd) umdl
alleuflgamT. 9eneErs 1960-60 IaimEE Grrus ufls
QUPBISLILIL L G).

1965 | Geaml & Lpmid | Flev QeuliLwemiLe Leaumasafled el Gumid CO,

soeurs (Hatch and | fleme  flmissasstar C, auflssLd 2 6iaTamss
Stack) Qsafleilggeurir.
= @g 99 % &L SryaurmSefle
pofl&Cargma eaaiug “gpafluller BL&dlarmg.
2 geflwimed 2_(HEUTEGS60” 6TaurLIg) » yeller g @M gaflilsd 0.2 %
QuTmar 9y @Lb. e wLECw gaflFCsismads

@hs QFws Frer ymeardg 2 uli
Coudl allemeraEps @ IjlplILEDL WIS
2 _GIT6T Gl

@& pHsEL COEG0L @G
BOLOUDD  m I &HnGarmy
RbGS alemarium@L.

B0 AUGLSHNG 75 X 10™ kg SieTey
siuet (CO, augand ) eefl&Carsma
epeuld 17000 LhlebedlwesT LeoT  gyemey
2 6T 6TEOL WIS LommmUILI(h\&leTmg).

LweTUGhSSLILGSlaTma)

senTemnl eeflulles  giemev wemd 390
-790 nm 60 2 _afer Qymmed GuTL L meor
(o)) GoumemeTLLD 6T6oTLILI(HILD.
pofleCargme earug eefl 2 uili
Coudllwed flapey (F(oms + 2 6T
Qwedlwied) @\dled
sefll@uTmLsermer  H,O  Lommid

CO, eeafl wmm Hlmblsermed
lengssiul ® aMGummeTmer
a&rTGuremam. CriLmrs LOMMMILD
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Aeijidl - @i
9,5 eneur
GeusflGuimmiL® g )
e ma. e T s

= gofl g mmermrg Geudl g mmers
rpniuG\ElaTng.

pS&lgai gHmid
(sperf] &lpemuL)

Elmibl

6CO,+12 HyO*TeH1.06+ 6 O, + 6 H,0

S 5&lmeT eOSs (@QmeT &lmemu)

" (LpgeoT PSOTS _GU0T6MLOLLIT 60T
pofléCargme FwCaTTUTSLewmals
(Bt urdl BGA) i mililssgl.

= UEhmE, SOGLLT  STeurmiserfle
aofl&Carsma e Gunadlsmeo.

= W Serleorm - STEUIEISEHEGL
6l 6urB1EHl6uT 1518 (615 & (LD @emL L
o Wiflwres  glwin@SleaTmg. @ flw
wofl  doLsgn  CQurys  serg
uFmawgdle epeld 2 cuoTemen HmGeor
swuriggsé QamereEpn. @flw eafl
@eers  @mefleor  Gumg Al
o uilirsemar 6l rsich] o_6UoT6)
Cameuemw Flouddl GEuiub.

= Heuly  mmrd omgm KM
goflsmhemmuiled LY |66}
soflFCaTHmE HL&EGLD

eofl&Carsma Forid :

" 96  grrgdar
LIGF6LOLLIT 60T LG8 (6L
ol CaiTdemasulled m(HIL(h&leurmeur.
IiFled e 2 My  Gemeuser
DHSLD.

» @ seur Lisvedl LT u@dlulled gjemiy
Lhl6be0lulen) & GLD I\ dlasLomer
LG BIG6u0T|SRIG 6T SiTeuorLiLI(hdsleuT meur.

S| GG

—

Sraurailied

.......................................................... S
ugbuelS e o6m6e| 4-6 enLOSTTeNT
1[10))) 2 _GIT6TG). SLEOL IS
SmeuorLILI(HlLD.

o Wit greurmiseafled @@ euemSWITeDT
soflCarsma Flnllser o arereor.

1. @CermrGymiled

2. &G igerm. (hsar

. @GarrGrmied :

@dled

GlLorg gL 9 : f\-o
6LI6T & &M 61T & _ \
s fisgeir 4|
gat Arnoff ad 7/ L\ A\
Allen 1966
@emen  Fleuliy
LMMILD  2ETHT
flm  eeflemw
FT&g USOE
Himors

7 luedliugmed
LIS 6WLOWLITS
SITeuoTLILI(HILD.
LI&6MELILD
O|6V6VIT SHEN6L
G6m6ueT
Eimblaar gy @Lb.
fimblser Camhgl o moursEh Blndl
Gsrely @6l  GsrEly  (photo
system) ereoTLILI(HILD.

(@ @6flseaT@lds 250 - 400 ausmiy
Blmihl epsudan miseT smerlin(HLD.

flolser  fleopkg — smeorliu(L
liymeurm Glo(hebeorr HiTeuT
seflCargma swd (active centre)
2HSLD-

JeundimE@  quantosomes  eTaTm)
Quuwit.  Quuifl’Leur Park &
Biggins

2 auend g6l QBTG 2 6TeTg).
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PS | — pafl@sr@iy :

O

| — uEmEWD a Pl

o glmewr Eimbl Gewmey
o seadlarm eeafl g mme 700 nm

sreoTGen (@& P700  ereur
Y& SILH ST
SmeTlU@L @)L LD &lymeorm

eroL_@rymLom, engeuamul(h

PS Il - gefl@sm@Ly :

O

@)

Il — u&mEWD a (GOmne
glemewr Hlmhl g dlsLb.

o sadlarm eefl g mme 680 nm

sreoTGen (@& P680  ereur

IS SILBSETnE.

SmenTlIL(OLD @I 1b  &lymeorm

gismevor Blmhl saurdlerm eafl gy mmed
uFemEwd a almgG sLSSLLHLD.

&GermGrmiled ‘a’

epu&anm eumiium( : Css Hyo Os Ny

Mg

eLPEVS: S M) 6TE0L : 893

= CH; group @emeworiy Il eug
sniuefled - |1 eug ewuGrmed
aUEmETWSSl60 SmewrliLi(hib.

» @men  Gusaflflugdar SGeal
2 LIS6Tm(GL.

» gmalugd e 15 x 15A° :
auTeILGS 6T 20A° 9|eTey

= g dla FTSEL0 gefl geme BerLd:
430 nm, 878 nm, 662 nm

» il 9dls garalle smemLELD
(psaimw  Hmdl)

" G @l 2.8
steorLi(pd (Universal Chlorophyll)

L& 6m&FWILD

&GerrGrmied ‘b’

epu&Ssm eumiiur® : Css Hyg Og
N4 Mg

eSSl Tem. : 907

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

CHO group Il eugy &miruefled - |1 eug
mUGTTE) aImETWSSH SmeTiiL(pLD.
IFlah FTSEGL gefl gme Beard :
430 nm, 595 nm, 644 nm

JimeTdg STeurmisefled SmemriiLELD
(urdeflur gelly ) GCarmGrmisd ‘c’
eSS Ml eumiiur® : Czs Hip Os
N4 Mg /

eLPEVEH En_ )| 6TEML 712

IFlah FTSEGL gefl gme Berd :
447 nm, 579 nm

= Lply urd, EOLWITL L Gdl60
SmeuoTIL(H\l6oT M.
SCarmGymiled ‘d’
*  epeus&m eumiiur® @ Css Hyg Og
N4 Mg
" eSS 1) 6TEOL : 895

JiFlan FiEGn afl geme Herd :
447 nm , 548 nm, 688 nm
Heuliy urdlsar srewTiLBSETMG).

&CarmGymiled ‘e’

umstefwm
&CarmGymiled ’a’

epuGEay  eumitur@® - gylw

L elsbemen
LIEALT
FTS@EW el
SI6M6D  H6ITLD
415, 654 mm
o &aififlwr,

g 6wy GUITTSLOM
(xanthophyta)

Two Light Reactons

P &0

ELPEV S Sn_ )]
eumuICum ()

Css
Og Ny Mg
eLPEVEEn_ )| 6TEML

Hz4

: 911
IFla FTSEGL gefl gme Berd :
358 nm, 391 nm, 577 nm, 733 nm
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> D|606T S G| eoflCarsEma
ursLleflumiseflsd srewriu@SleTmg.

Heliophytes spofl  eflpLoyd
STEUTLD - abratio-55 =1
Sciophytes : [Hlipsd eflmLd Sreurd -
a:b ratio - 14 =1
Common plants G gleumeoT
STEUITLD - abratio-25-35=1
SGrmL_ipsrmi@ser

% GCemmCrmisd : sSCrmTlgermibser

alldlgn = 5: 1
o 2 aUemSLIL(HILD
GCanGamilsd (Xanthophylls)

&G ig 6o,

SOTTLip6T :
- yosled Carlgai Caufld G\mHal

(CH,On
ATY
NADPH,
€O,

g Qi
ﬂﬂgﬂg(aggm?rg waken roder
(1891)

" PSS M umItLT(H) : CyoHs6
" PSS 6TEDL : 536

" Cy Hsg + 2H,0 — 2 Cy,o Hyg OH
(meul L Lhleur A)
CepGaxmisd (Xanthophylls)
» ifles g dles geraled smeiuin Hlmibl
- leutin : Cy9 Hsg O,

Sraurailied

GCarrGrmilsh 2 meurssid :
Light

» gsdlomered CoA + Slemenflar —
LG G &GarmGrmiiled -
&GarmGrmiled 2H

= 6TeuTG6u SGarmGrmiiled
2 mausss5dnG eaefl s geudub
Db SLD-

oflECardma allenarser :

» 2 auemSL(HILD

1. epeflellemenr  (light reaction)

o @flw spaflwmmmen, I5iT
SpFlwememn  FEUGSS ATP
(energy) , NADPH, (reducing
power) SiélweT 2 (HEITEGLD
allemeur.

2. @ et ellemeur (Dark reaction) :

o ATP, NADPH, uweru®sgl Co,
1) STTeuTenemL GrLLms
RbO\&GL alleneor.

Mechanism of Photo Synthesis

spoifl Lmerouflasiyevori:

= PS Il , eeflbler Gum Lmersemer
o s Guris g Sleried
S| 6T6VELITIT60T 56T 61T
2_(HEUT&GSLD.

= 9@ eELITaT  SLSg Fmledl
auplurs SLGslLGLD.

= 9uGurg ADP 2 L6t 6 umedGuL
Qar@ly ATP 2 (Haur&@Lo.

= @566 sperfl umrerouiflsievorLd
eTeoTLILI(HILD.

= 9UQurg) PS Il g &81Gearmm
flemeoulled 2 eTemg. @& Heor

yGrmlLmest, eTeusLgmest Lmmid O,
urs  Uars@En Smemer  oyefls@L.
sterGou  geaflullest 2 Heflwmed Hirspef]
61 &860 (photolysis of water)
L S&leTmg).
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ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

- Qiflansdes Mn, Ca, ClI
owenflaer Caemel. UGG
o Heur@. e m, PS Il obhss

lemeuds @ GameueT(h 6u(mHL
@g GurGeu PS | b BLS&leTmg.

alpmd mmid sipmdlullsosor
umreroumflsyewrLd
Cyclic & noncylic
photophosphorylation

" L&D & 600115 5 55160 speifl
urevuflgremn 2 euflsafled
meoL Q) lermeor.

apheluflsbeor uredumfsyeomd / Z
Scheme : Noncylic
photophosphorylation

= gafl  gmmedd 680 nm  Gued
B@EELD Gurs
gmeuTLLIuO\&leTmgl.

= PS | , PS I @rewi
El&Lp6 & (LD GG ([HS6 60
L &(&LD.

oaf) DL

PS I

6T60SL_ITIT60T LML 68T
Qeuefl GuimmUILIL L 6L 6vT ([
&reoluflL_Lb 6e7mu(blLD. IS
srusLyTesr NADP' & e(hi&sib
O|6OL_LLI QSN HTS
SQUILTES IS @ SLSSLILLD.

gewi Ul Lej e GQeuaflGwmid e,

PS 1 & syul@erer srelullgems

Blriy Gerred GLm@UIGeorment,
sn&L L GLm@GCrmd be,
e GLr@Crmd  f,  NermerdGLim
& Wwevfleur uLplGu
sL &L SleTmg.

QuGlurgl  ADP  2La@r 6
uredGul.  Garsaslul@m  ATP
2 (U S&LIL[OSIMG.

6T6V&L T IT60T 6TRIS (Gl
CeueflCwHwGsT s GLS5ME
ewT(Hd  eupeudlevemen.  eTeoTGeu
@ synduloor e SLHSHO
6T60TMILD, umeroGuL @&y

Hlapeugme eefl  umerdLIflEreod
sTeoTeld &L LOu@Sleimg. Q& z
augalls) 2 aTergmed z  auflipsmm
eTeoTLILI(HILD.
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Sraurailied

@receecsctesctesctesctesctecctecccecsctesetesetesetesetecetesetecsttcsttesetesetesctesttesstesstessnieses P

apndl eafl Lmerdmfsyevon :
(Cyclic Photo phosphorylation)
= Hlasys SmreD :
1. PS | b (i Gsweu@mid Gurs
2. it speflilemiiy flaspre Gumrg

3. gdls getey ATP GameuuL

Gumg)

4. p(hss55nE Caemeunumssr NADP

+

S dasrg Curg).

= dlymeorm,

eol_Grmomelled 2 a6

SSTIHS6T60 FLSEGLD.

= 680 nm
O|6M6LML6TLD

almg  odlswomer

Gl meuTL

sperfl

SMEMMIITED GT6voTLLILI(HILD.
» QeueflCupmiud e sypndlEs
et seur Lempw @)L SFMCs aubg)

Ge& (mLb. ATP ase
ADP + iP + 8000 cal / mole » ATP + H,0O
alpndl egeafl alpmeluileor eafl
umeroLimiflgyevorLd umeroLimiflgsiysvorLd
@0 PS | L Qb |@dw PS I, PS Il
ukIGamElmg). YR 31T @\ 6wt (HILD
ursIG & maleurmeur.
U&6n& L 6T6VSL_IJIT6UT S 61T
e MellGhg | sphAumLig)
QeuaflGwmmis @G | Smyeudlsmen
6T6VSL_ITIT6OT & 61T LoMMmILD
apmélenL kg 6T6VEL_ITT6uT & 61f l6uT
Wewr @l  ymiule | @ipliy ifleor
QL 551565  aubgl | eefllilersgeme
Q@& dlewt meur. FREFILILHSInE.
@\dlsd it | @\gled it
gofllferdze0, O, | gaflilergzn, O,
QeuaflGuimmid QeuaflGwimmLd
BooLCmeudlsme. | el GumidlsTmen.
spaflumrerbumflsyeoerid | speflumerbumflsiyevorio
@rewi(h @)L misefled | @ @SSl WG
6oL GlLm)cleuT meur L QunIEImg.
QLG NADP' | @%@ NADP® -

CEEn WIT6UT G @SS
960L 6 606m60 JoLig  NADPH,
oUTS LTMISIMG).
FRS
-
;’.;@:;rmné;eﬂm\

e
T ADPHPI )
| c

\»/\I'P
& GLm@Crima b(J T

e
ADP+Pi
ATP e
6L CumgComa
C
SlearsuCGun swseflsir e
-
PS1
gl gD

@mor alewerset / smevaller spme :

speflellemeorulled 2 ewiLmeor  ATP,
NADPH, 2 g&illwms CO, gyerg
SMTGuemamL CrLyra R(HS5LD
JIEOLFemen 2618G6l& @G ellemeur.
Qmr&sefler 2_gallme
sriuaitloa  flngsiu@bdlarng.
@1 s pemmulled HL&ELD.

sl flibgeut  Melvin - calvin.

@an@ 1961600 Gmrumed uifla
GummmiT.

@snG &GermGiysdeu,
feofle QLervemerd  graursdley, C'
sGarGLmliemyu LweTuBh\G &)
ST IS

@g omarsg afllFGCasTEma
Sreurmisaflegd mL&dlermg).
@1 3 auflsafled BL&@EL
o CO, flmeblmissiLibhge
- Carboxylation phase
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o @065 Hlame -
Reduction phase

o RUBP Uil 2 [Heurse -
Regeneration phase

= Co, 6meu 6 [Hlemeowmenr
SMTGumamL CrLLma LOMMILD
HlsLpey

= Co, gn@w Gurgmer fyGsmed 1,
5 umedGul (5 smiTueT Gl&meooTL
G&iTLoLd)

= eLPEVS S| SITITLIEOT 6L
O, SEMEVEHL RuBP & [flemev
Fmssme om&@Gals@n GrTd
RUBP &mitumsenilGeusrd gy (L.

» @gar ellmeTars 2 mILTGWw 6
SMueT el QGumrmeT  lseab
HleoaGunng @& 3 smiuer
3| 60018661 G&meuoTL 2
epudbnm  umedGumr  Sleflafls
S|Lfleutoras Klemey(mLd.

Rubisc 0 &mrur&sdlfaeh
RuBP + CO,

> 2 ey PGA

= s Hlemeowmer smituer GaLoL
3 C serugme @smn@ C; spmel
6T6oT) GlLILIIT.
siTevedleoT aLphFluiled
Cur L sear :
= C; . umendGum Sleflarmeiigemam(
» C, . erflgGrmerd
» Cs - omammbemer
= Cg - HILGLm gybleud
= C; - F6Lm Gami@Gsumerd
Rubisco @Qmrd)
= 1fle yédlwwmerg
= @g 0 Grmomedlsd SmemrliL(Hid
» @CermCrr  dermetiged 16 %
2 _GIT6T Gl
= 6 wu smiidler synsl eped 1
ELPEVSEn_ )| (S(ETHOSTEN 2 (HEUTGLD.

QeLui" @

= Qg

- Gal 1500

..................................................... -
o _aT@err QeuaflGu
6 C02 1
18 ATP GIQEELLY
12 NADPH 18 ADP
12 NADP

C, sipmél / Hatch & Slak
umeng (1965)

» @ Ho gramsst 3¢ GEwwmer

umerdGur&lefllifle IblovgdnE
uglers 4c G TLOMEI oTIT 6uT
o serGor gfllips gjfleid, wmedls
I|ihluid, Iro&Tle I|ihlsuid
CuTETmeUMEDM  2_6UBTL & (G 5l6uT me6ur.
(@lemev C, Smeugb  eTeorLILI(HILD.
Atmosphere

Ribulose - 1.5
= bisphosphate

ADP ® Carbaxylation

\

[}5 3 - phosphoglycerate

Regeneration @

Calvin cycle

€Oy + HyD

L ATP

ATP @ Reduction

Triose A’%
phosphate

ADP

"
P; + NADP'

Sucrose, starch
&Y, WSSTCSFTETLD
FroursHle semrLfbsar - Caml &
LOMMILD 6rO6VIT S
lmleormiseflsd
(et Cwmerd@uiid - @ alsdleme)
et IL(H\S60T M.
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C; aufl&sL Lb C, aufl§gL Lb
aofl&Carsma wofl&Cardsma
@mewlem,g dl& | @emeuulLgdle: wmmid
Gasmafls &nemm 2_emm QFesafle
oL QunISImg. oL QunElng,.

@B CO, | umerdGUITFF6oTT 60

ELPEVE Gn_)] oumalls gl CO,
gnuwres  RUBP | 06088 migemer

o 6iTaTg. THSIng.

OIS p3edled | @IEIE (pg60led
2 _(HEUM(GLD 2 (HEUT@  [Hlemeuwimenr
Blemeowimsor GQuUT@aT | Qum et 4C-s6m6T &
3C - &ms | GlsmemiL 9,68 Geur
@Qamewi.  3PGA | Ji8ll1ps gybleod gy @Lb.
2pS\D-

goflFsaurasdlar | gafllFqourasdlar gere
3|66} Qr@ | Nss@mnel.  amssmy
I\ FlsLrs (@\6bemev 6TEUTEUITLD. 6T6UT G6l

@miusTe, Bl | @EiE CO;
fpssiu’e  CO, | Flomoflnsgelear  afswn
eLpeVE Sn_m1S 61160 AT TR

Quiy gHuGSng.

@sl CO;

iblemeuihlmi g 6bleot

aigSma

GOSN,

2 &h% Galulon | o sks QauliLblame 30°C
20°C - o@hgl | emhg aumrd5eC ausmy
25°C eueniy

6T.55IT. GIm6y, | 6T.SIm &(TLhL,
Carglemn  LwHMID | wSSETECFTaTLD, Liflyeend
2_(H6m6rT LOMMILD SLOTTHSH6M

% G@ollurs

Graminae, cyperaceae

GOLWuUBIS6Tleh 2 6T6Tg).

% C 4 gramsefled @@ eugen L&D

SEWTFHEIGAT 2 6T6Tg)

Chloroplast).

(Dimorphic

Sraurailied

% gerag QmaullmL dle Gae
(mesophylls) 2 eier  uamBISemTddHe
dlymeorm 2_6uoT(H).

<> smemm  2.6mm G (Bundle
Sheath cells) 2 6ifer  LGmBIG6mT &6
Sliymerm @lsoeme.

< @serme sefl elmer, @mer
sllemenr Feuflg ellCWw mLS&laTmg.

C, sreurmisar Fmlyser :
lLopusd  ofled  s@b
sraurmisar (effective plants)
CO; |66,
auemT&Flemw urdliuglsbemnen
3. GonNEs  IeTey
Gurgiomerg (8-10 ppm)
4.12 NADPH, (36ATP) + 30 ATP
= 66 ATP (@0 GEHEsTe
PVSE 0 2 NUSHSGS Came)
. steorGeu elghepmenflsear C; gmeur
ouemEBemem (Qmed, Camglemo, Limiedl)

2. eueflnsuoTL

CO,

C, STeuIEISeTTS  LrmmdleTmeori.
(@)s6ormeD 2 Mugd idlsLrs
SlenL 56T mg).
CAM ameumd / Crassulacean Acid
Metabolism
% C; C, sy 36ugl eumas CO,
iblsmeurblmI g s6b crassulacea

GusHled smeTiLbhEIng).

& SerLMinseur Cleary and
Rouhani 6r.( : glueTegwim, Gl&re,
3|Geur, 9)Cael1, oyereorTd [@emevs;
G606 AT I(pSsULL (b
srealuhagre (paarmn  CO,
BHoaknggissd e Gumgdlami
speflelemsraer LS  GUTLpSlad
srerlu@L. Guand C; &pndl
L&60 GUmSled BL&laTng.
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oooooooooooooooooooooooooooooooooooooooooooooooooooooo

= @emeuullenL
BLS&leTmg). &MemM 2_6mm
GQassar smemriiL(heudleemen
= 30 ATP = 12 NADPH, = 1
&EHGamerd
C2 spndl (sefl seursid)
»  sewrLilgeur : Krofkov
» Guad elerdsn  geflGseurr
Decker & Tio
goflézarsid geag C, spndl
allomi@asear LMD urseflurisafis
@m.  seursLd 6T60TM  6(HEUEN S
geurgLd L B6L meL QunSing.
@a eofl E@@miusTCor  gseg
@sveur & ETGoOM
urdlésiu@edleme. gpermew &l
UG STeUTEIS6T60 spofl&aeuraLn
mmILd @@L Seursd  eTeor @I
Coumiu L Seurs eUemES&6T 2 61T 6T6a.
aofl Qs Gurg aafléCarsms
Qauyd dlasasefle aypsssms el
Idlsurs moLCumdlarn &ardi,
sefléseursd  (photorespiration or
light respiration) eTeoTLILI(PILD.
@iflespsfuller Curg gdls gerey
CO, QeauaflGwmmiLGElng.
spofl&geuraid eLp6IT ) Q60
pemammiysefled meoL Gumisimg.
O|6MEULLIT6LGTT LIGk 1860011 & mB15 61T,
QurT&eGamiba 6T LoMMILD
oLl GLramemt flurdase.

Spsedlmer  gdls eTel EMHmEELD

Gurrg RUBP gy &6nlsGarmmi
oL Elmg). @5Ceau
epoIfl & groum & & dleot YPS60
elemeuTIIT (GLD.

@e1aleneurLmealg) ST el Geverd

steorlu(pd e NledGasm  (Rubisco
Ribulose bishosphate carboxylase)
Qrrdluilermed 26nd@Gall&slUBEInG).

ooooooooooooooooooooooooooooooooooooooooooooooooooo

= @eieury RuBP g &amlmGarmmid

ST umeGur  Slenarsamedld:
Sfleod  etim  2C  GarogLd,
uredGurdleflafls  gyfleod  (PGA)
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Uereort  dlemerdleasr  eyevdhan miser
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4. 0,

B. IHiT

6 LTSHLHGIID STyewilsar
7. @Gemm@rmiled

7. 2 usgl oieTe

8. @emev YGyT_GLmiermeid
9. Geudlls GQumpL et

10. srgItGlLT L SaT
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2 e mImgi.
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@3 eerl @3 sefl hyid el
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oL (HGLo memL GLmiLD
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memLGlumiLd
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GLpilemeusefled sefl&aeuraLd
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CaimaysEms@ SWT QLD LmsmTeT & Eh&E aupmsiIuGLD sLLsmmbloar GCaameaumEL.

GUGUUTLLIIT,
GCeuemeusumuiciy mgid LinHS Slemm






/7
0.0

\/
0.0

\/
0.0

o ulflermisaflest eusmaLiLT(@®

(Classification of Living Organism)

UEMSLITL IplLI6) 6UTTSHEMSEMIL (LpS60l60
@& meut 6T 6UIT A.P. 9|56igeT

Smer@GLmed 1813.

» Taxis = Orderly arrangement

= Nomos = law

» ysssd =  Theory of

Elementary botany

[Qlzyh aeuoTL_MlGH60, alleuflG e,
QU0 WLHMID aImSILIHSSISH60
Sydlwemen  um S|luyid
2 uiliflwedlenr epqm Wifley.
@g 2 wlflorbsmer  semTLlu,
67M 3601 G6ul sumSLIL(HSSLILL L
o uilflewrmigsemarumal QafEg)
QameTeTa|bd 2 He|dHng).
uemELILITL g Wi60l6uT spe1Gleum

Jdln@G GCL&emer (Taxon) sTerm)
@i
GL&&menr
360l6d Q& menT6oTeuT
GuowiT (GlegioeeT 1926)
CL&&TaT : STOTHSEHHESE (LPS6oled

el 6urBIEl6uT 15155 (615 & (5
I|LmevLl

Oemrerereut  : 618.Gle. Gevenr
CLSaraflar semLd Suffix for

TIPS SIS : taxon
Gar@dl : @u’LT | Division: Phyta
glmwewr  @Qar@dl  : | Subject: phytina
6OLIL g GOTIT Class : opside,
uGLY : QJUFALT | phyceae
gloom  : @Geu Order . ales
gisvemr gieom: GIGaT | Syborder
@BubLd - er&lGw ineae
gl G(HlbLd Family :aceae
Shuiig Gul Sub  family

oideae

auenaLILIT Ip6uT [flemevsserr

% gjemLoliled R5DDH &60T60LD
srenTliu(hiusme Lommid GLobuim g 6ot
Jlig[1uemL_ulled allevmsIG 6T
auen&LIL(h&SULH\leuTmeur.

IligLILEDL. B|V(GS6IT :
1. emwln] Hlemew Q& svaafler
sremienllsemaemill  QUTMISS Q@

Q&ed 2 uilfl, uew Qa6 2 ulfl eer
@rewi® Wfleysar 2 arerg.
smblme  9|O&GSeT

o_ullflgemer geufled  smevoTlL@LD

uew G&e6
3|(h&GSafler Il (iLimL_uled
FIH&G, epauBsE 2 ulflsear eer
eSS SLILL (D6 61T 6oT.

FUGST SeTemw : 2 L6 2 muiyser

JmuGglater  GeT g lILemLulled
FL&Eir IMHMEme, LTSNS,
@muss swEST oaT 3 UMSIWITS
Wflssiu’Geterg.  e.(p : gubum,
EMEMLIJIT, LOGTOTL|(LY

2 1 M@ : 2 L HEYl @uwedileur
Il ienLuiled 3 QUEMESILITE
WfSas0ul (HeTerg).

e 21 MEY DmEmer - BHILTOLLY

Gumedl 2L M@l o eTeTemen -
o (mEmerLiyL) - 2 emremn 2 L MESLl
- LDGUBTLY(LY

2 1 60 Gleuliu Flenev

2 GTATEM6L

QeuliLiflemevemivl RUEEGLOSSILD
SlmerT  eliumLule) 2 EUMSSHETTS
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a) Goflt @rss Unrewnflser /  mmib
Qeuin @rss Urremflser / umigElGem
Qgmils :

216 Galufbme,  s&nmliym
SYElmasE SGShSeUTn &L Gour,
GomwGeur Gl&uiuLd

61.(® : Ui6oT, SHeuemerm
b) Qeulin @rég Wrrewllser / wrmm
Qeuin @rss Urrenilsear /  GammblGuim
Qgmbls :

o ote Galuflme,  S&mmiym

GSPHmNEE SSHSUTY  LTDTF.

66y LTl @@L
61.(Q : UMeme, Lo6uTla6ur

CUGMSLILITL Ig 60T (LPGHMEEGIT
6T6U0T6uBTISh6mE: GMESLILIT(H)

. ©CrmGLrGamd susmslum@

. Geuglulwed ewm suemsiILITEH

. Gareguilflwue amasiur®

. QU@L Yeom auemsiUT(H
SemLwrer GO ®  euensiur(
susmSLILITL Il wiedleuT euemird-e]

O WN =

% alovmiGsemer  umml
Soumeurm (Fauna)
< greurmigGemer umMl Ligling)
SoLiGermym (Flora)
< IMSSTLY 600 Lhlsbedlu T
QUMLBSERHSE (per  alleumiGaer
Gamevrmleur.
< @& ey 2 - 30 Wleedlwer cuemas
2 ulliTaem SeutT(HILIlig & &L (D6 6IT6uT.
< gfledm’iged - 384 - 322 Hlu -

Lilg LILIG]

allevsiluiedlent Sk ema
(Father of zoology)

" goar sl  QSISHTE
2_6IT6T6ME, (PSISHIT6T0T
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ooooooooooooooooooooooooooooooooooooooooooooooooooooo
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" STEITBIGEN6T - Flougdled
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< SlGwmiysoLed &l.aup 370 -282 -
greurelweller ghewg (Father of

Botany)
= (pseT (pgHedlsd 480
STEUTRIS6T m&LILHGSleurmi
" yGSs : amMlerdGLmflwr
HermeoTLmyLd

% SIS - (PSEMLD HITHMTeuHT(H
= 340 STUTERISEMET oML
uSdleormit
» g WS USSSD :  FMTS
glalgm
< Uemerefl &9 23-79
< amaurGy &9, 1627 -1705
» AJVEIGSHMET QTGS 2 ML Weme,
@Irégn smmemey sreorll NMGSTIT.

" TS UYSSSLD Historia
Gerenalis plantarum

= Fmlevrid (species) 6T6UTM
OLITIT 561 & 60LLI
SNysiLBSlermir.

= Gl (genera) 6T60T M
EUITIT 561 & 60LLI
IMysliu@Sdermir.

< smreour(® Querdler 1623

" (pSeoT PSOTS @(melsmTe
QuwfGid (PEmMEDILI
S6utTL_ MG SHIIT.

" U555 Pinax Theatre
Botanica

< LTTE&mGeor  Lomsiia) - 1628

dlaalwedlesr sHmz  (Father of

Histology)

< @umui efs 1665 - Gl&sedlwedleT
shems (Father of Cytology)
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" (ST (PHEUTE  [l6uuT GevurT s lemiLl
SeuT(Hig SHIT.

= s (PErs Gsa  (Cssgir
- ugdleur) ereors Gl Lmi.

» Usgs : emwsGrm Gusiwmr (Micro
phagia)

< oYLl eumssr 65 Geusiiamrs 1676

urslefluresuiler sheng (Father of

Bacteria)
" &L 1516067 G 6waTT & &5l 6mLL
SeuT(HLllg ST
» umSleflwmene sevorLmMlbsmiT
= aflounigaafled RBC
6oL Ml SITIT.

» oSS aEmer SemiLMlEST.

<% &0ymeverd e0leuTCeorwerd 1707 -1778 -

suemaLLTL lgwiedler Siemg (Father of

Taxonomy)

= Gu 23, 1709 edei_efled
NimhSHiT.

»  @eufler @uNGLWIT SmiTed 6T
6Vl6oT

= Sfikig upklomamw  gilps
u(h&dleormir.

= Guime — Qargd —
uGUY — Smm — (GO
— Guflerd —  Hmleorid

» Kingdom — Phylum — class
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Genus — species

= o Wilflormiger  Qumrg  Guwi
@& meet(h I|6MLPESLILILL6TT.
JIGTTe  GUlund  gnuLGeu
@mGaTsd GLWIFlELLD (pemmemi
HEDL(LPEDM u(bGdlevrmir.
(p6dled smedLiT@h GluersleT)

= weuifleT gy emTLIGSlem LSTHSL
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Jlmp& sl Sng.
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= 1735 - elleroLLom Gr&E&Cr -
Systema naturae

= 1737 - Qegeofliym
SlerTmreorLmyi - Genera
plantaurm

= 1753 - sroLierdlerd
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plantaurm

@@ Qamd GuuIfiGd wemmuller
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< gifleilwed Quwit @egder GlLomfl
(91) @evgder Qumfl QuuwiriniGeor
@(m&s Geusutr(HiLd.

+% Guifleorid QuuwiT  eTUTSaLD
Hmileorin  Quuit  dleTurseaid

@\(m&s Geauemr (L.

< Gufleorid  GQuwiT WD  TUSS
QuifiwgTsea) 01
EUITIT SHEMSLLITSH6LLD @mss
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T(SGISTTHALD,
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= g0leuT Geuruterd & (1SS 6T
Guibu@®SSleurmiT.
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= uflomewer  euenTEfEG ETETE
SryeveTig&emar el6m&aleurmir.
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2. 2 mliysefler 2 LGWITSLD
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STeuFadliwied
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3. gy GGoLLIT
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" 6OLIGULD (phylum) 6T60TM
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L SSleurmir.

< eTLauT(h Glsgeureuriv 1796
= Father of immunology Gmmul
sl 2 ullflwed sHems
= ST (PSHEled LS  LdemL
CrmisE SHhly LO(BHS)

SeuTL IS
< Quizh & afsaiT 1800

= eniTen Gk SLd, Gegret
LT6OL 60T n&ahiT

" @\meu(HLD @mBiglsumri dled
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glemmaeitled Carsal
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eusmSLILIT (b

(SEDME6IT:

» alGermed@UT  FTOUTSHMmS
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STeurSQaTGHuile Camszg.

» uflorerer  eueniTéSl  QEmTLITY
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% gmiteoerd Lmiraflest 1809
= Father of
ufleoormoeilwed Shamg

evolution
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Umty : &emeroufl, @miSleomig
Feb 12, 1809

QeumsE uflemugmat bl
Qyrmi&Ed  Qeiw  grew(
GCamems @) 6TSaT
gmireverd eumwed (Charles lyell),
regen (Malthus).

HMS Udlem eteorm  slinedled
(1831) Gaarermidfssralns
IimFled 2 a6 HCoTELTSEHED
6T6UTM & GF Q&eTm)
pumi&d] QEuigmi.

gl oL QLTmiFSlsE ety
j6ult 6T S USSHELD

Fmlevrsis eifleor CarmmLd

(Origin of Species) 1859

@eurr 6UIT6V6TD (Wallace)

6T6UTLIGLI(HL_ 60T Carhg

2 _Wilfleormiseflet ufleuoTmio

Cariur® , Qumms GCsitey

(Natural selection)

Qgafloliu@sSleurmir.
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Reproduction
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Survival capacity
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Frequent different
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Uemydzsed - Survival of
the fittest
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= Father of Micro Biology

mlemTemnuTlifluied FiH0G
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. friwe  resddoha
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SITTEUOTLD 6T6UTLIGNG [KlemLl& BT
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21, \satlsd L HSITmeen
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= yaeT  (psedled  iflewrmio
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< eTRIGeTT & Nimetiigsd 1889
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Cammer gjieliLmLwiled euenaslLB\Gdleurmir
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&, GLeL, eyfl eumplmigefled
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SITEUITTRIS 61T
= pirurlider g seflsg)
L0l & & &leurmeur.
6L : QST STLE0T
spGasmiteuflum, Seroiguwi.

b) Geuemeurn) Ll&@GLD BT eumLp
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C) BT (Ll STeurmige
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