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(Source: Fundamentals of Plant Physiology by Dr. V.K. Jain - S. Chand Publishing)
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(Magnesium deficiency in Leaves of Radish)
(Textbook of Plant Physiology by V. Verma)
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(Leaf Showing mottled appearance due to manganese deficiency)
(Textbook of Plant Physiology by V. Verma)
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:Active Absorption of Mineral Salts 4.2.2
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/”/;;é%l/uf;/?{/gu,z"i,vuﬁumwz‘f@gé&l/(fgi&ﬁ Lc}u:?+rnét,/djv
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CHANNEL PROTEIN

A model showing gated ion-channel:4.2.10@)f*
(Source: Fundamentals of Plant Physiology by Dr. V.K. Jain - S. Chand Publishing)
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@ O ATP @ ADP+F
ELECTROCHEMICAL SIMPLE | T 1 ACTIVE
POTENTIAL GRADIENT DIFFUSION FACILITATED TRANSPORT
l DIFFUSION ,
|
PASSIVE
TRANSPORT

Passive and Active Transport of Solutes across the membrane:4.2.10(b).f*
(Source: Fundamentals of Plant Physiology by Dr. V.K. Jain - S. Chand Publishing)

OUTSIDE OF CELL

? *qu
¢

CYTOPLASM

ATP

ADP+Pi

A model of plasma membrane H'-ATpase:4.2.10(c).f*
(Source: Fundamentals of Plant Physiology by Dr. V. K. Jain - S. Chand Publishing)
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OUTSIDE OF CELL

SYMPORTER @@ @ ANTIPORTER
.

LOW TN o — HIGH
ted ,
S ; oL Le®
" Hia v v v LOW
LECTROCHEMICAL
POTENTIAL GRADIENT ®® @ ELECTROCHEMICAL
OF SOLUTE A CYTOPLASM POTEONTI.AL GRADIEN
F SOLUTE B
A.SYMPORT B. ANTIPORT

Secondary active transport (Cotransport) A. Symport, B. Antiport :4.2.10(d)f*
(Source: Fundamentals of Plant Physiology by Dr. V.K. Jain - S. Chand Publishing)
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Table: Solar Radiation Received at US Locations (for 100days June 1 to

Setember 8)

Means Solar

Days with radiation

Location radiation MJm-2 exceeding 21 MJm-
day-1 2day-1
Annettee, Alaska (62°N) 16.4 29
Amen, lowa (42°N) 20.8 66
Washington, D.C. (39°N) 21.9 61
Shrevepot, Longiana (33°N) 22.4 70
Spokane, Washington (48°N) 26.0 79
Davia, California (39°N) 28.5 99
Albuquerence, New Meximo 28.5 94

(35°N)

Table B: Comparison of Potential Productivity with Observed Productivity.

Daily net .
i, Percentage of Potential
Plants Productivity o
Productivity (69 gm-2)
(gm-2)
Wheat, World average 3 33
Wheat, Intensive agriculture 8.3 11.8
Rice World average 2.7 3.8
Rice, Intensive agriculture 8.0 11.4
Sugar cane, World average 4.7 6.7
Sugar cane, Intensive agriculture 18.4 26.3
Maize 27.0 38.5
Napier grass (Penisetum peurpurenm) 26.0 37.0
Sorghum (Sorghum vulgare) 22.0 314

(Source: Introductory Plant Physiology By E.Ray Noggle and George J. Fritz)
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(Photosynthetic Rate){ /" d/ uﬂ 49525

b ngwwd/ uj"“/ 49 S5 2(Photosynthetic rates) > ¥ i}J Usag A
¢ (Leaf Photosynthetic capacity)e. o s 53 s LU < Qe u‘ Ussg = b 09
mgfjtwtf‘} i;u’/g:u”u.»ad/dl;u",,wéz_dKia@/d/u}"/;’)’,wl/u‘gli(w/’
o3 S QY sl 7 5 e S& o Ut el 1us U 2 Optimum) ebs e A7 25
e LIE AU A e ST g P 2 sg e G i e uske
Loy Ung i e (n T F o A UngCAM B o Qe tbo L Ut UssyChud b
—< VUL B 33

AU u’;““/ i!'uiu»g("uﬁome&/ﬁ
Maximum Photosynthetic Rates of Major Plants types Under Natural

Conditions.
Maximum
Type of Plant Example Photosynthesis (Co,
Fixed) (umolm™S™)

CAM Agave americana 0.6-2.4
Tropical, Subtropical and Mediterranean Pinus sylvestries 3-9
evergreen trees and shrubs; temperature
zone evergreen conifers
Temperate Zone deciduous trees and Fagus sylvatica 3-12
Shrubs
Temperate Zone herbs and C3 pathway Glycine max 10-20
crop plants
Twelve Herbacious alpine plants Ligusticum mutellina 10-24
Tropical grasses, dicot and sedges with Zea mays 20-40
C4 pathway

Source: Frank B. Salisbury & Cleon W. Ross
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(Photosynthetic Characters of Major Plant Crops) (U247 u}’t’/ 49526
ks o 7 B LR B I3y £ S CAMACAC3
Wbt LU0 S Lt n et I

wtor® U 3L UssyCAMLCAC3

Characters C3 C4 CAM
Leaf Anatomy No district bundle Well organized Usually no Palisade
sheath of bundle sheath rich in | cells, large Vacoules
Photosynthetic cells organelles in mesophyll cells
Rabisco PEP Carboxylase then Darkenem: PEP
rabisco carboxylase light:
mainly, rabisco
Carboxylating 1:3:2 1:5:2 1:6.5:2
enzyme (Coy:
ATP: NADPH)
Theortical energy
requirement
Transpiration ratio 450-950 250-350 18-125
Leaf Chlorophyl 2.840.4 3.9£0.6 2.5-3.0
a to be ratio
Requirement for No Yes Yes
Na'asa
micronutrient
Co, 30-70 0-10 0-5 1n dark
compensation
point
Photosynthesis Yes No Yes
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inhibited by 21%

0,

Photo respiration Yes Only in bundle Detectable in
detectable sheath Late afternoon
Optimum 15-25°C 30-47°C 35°C
temperature for

Photosynthesis

Dry matter 22+0.3 39+17 Law and Highly
production tons / variable

hectare / year

Source: Plant Physiology by Frank B. Salibury & Clean Wo Ross.
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Energy input in the Production of 1 Hectare of Maize

1045 1670 Energy requirements

1970 (M))
Human Labour (h) 57 22 50
Machinery (MJ) 1863 4360 4360
Gasoline (litre) 140 206 8264
Nitrogen (kg) 8 126 9758
Phosphorus (Kg) 8 35 487
Potassium (kg) 6 67 727
Seeds (Kg) 11 21 705
Irrigation (MJ) 196 351 352
Insecticides (Kg) 0 1 114
Herbicides (Kg) 0 1 114
Drying (M) 103 1242 1244
Electricity (MJ) 331 3208 3214
Transport (MJ) 207 724 726
Total energy inputs -- -- 30042M1J
Maize Yield (Kg 2140 5100

Source: G. Ray Noogle & George J. Fritze
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(Model Examination Questions)aﬂ!r&g’wr; 5.5
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Light
6C02 + 6H20 —_—» 602 + C6H1206

Green Plant
Hexose Sugar
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:(Cyclic and Non-Cyclic Phospharylation)$ il 15653 & 11§33
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(Learning Outcomes) ét:dt:f! 6.3
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(Long Answer Type Questions)eUir btz ) 6.5.3
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(Electron Transport Production of Assimilatory Power, C3, C4, CAM Cycle

and Photorespiration)
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2l So el 2 (s 7.5.1
ey Jol ez 7.5.2
=iy Sl ez 753

S Sy L L by 7.6

(Introduction)+# 7.0

-t s §# A6 s S ng A;MJ”&J /auwm‘w&u/ s 220
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(Photorespiration)¢* g4.99 ¢
‘uﬁ:&/ﬁ”ﬁ (Synthesis of ATP)&LATP/)!&/};;I;(Q}}Q'[H‘ h-.JJw}-Jlb/‘ Ko lbr?s W
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T 6 B e s AT 2.3
(Cyclic Electron Transport and Cyclic Photophosphorylation)
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JIRegeneration of RuBP;l>¢§RuBP sl (Formation of Hexose Sugar)l;%)//& -3
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(a). Carboxylation
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' |

CHO CH,OP

3-Phosphoglyceraldehyde Dihydroxyacetone phosphate

Aldolase

CH,OP
co
H{)—(ll—H
S
Hftl‘—(}H

I
CH,0P

Fructose 1, 6-bisphosphate

-tk Fructose 6 Phosphate/» f #Fructose 1, 6 bisphosphate

CH,OP CH,0H
I |
G ==i) C=20
| Phosphatase [
HO — C — H > HO—C—H
| ~ P |
H— C — OH H—C—OH
|
H— C — OH H— C — OH
| |
CH,OP CH,OP

Fructose 6-phosphate
_‘gt’;f@/ﬁ«l/}lJﬁ/ch/!gLJm{éCb"«f.a"G@f;/)
& JtCalvin Cyclezt=Z 2 .S ol L P Z 3-Phosphoglyceraldehyde

/J?/L/u;’gfc_:,rt» d/u‘l-ta_.f/3-Cu{l£‘¢3-Phosph0glyceric acid..f/m;;;@u{mi
_‘atﬂ;d’f v6C3-Pathway

Fructose 1, 6-bisphosphate
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(C4 Dicarboxylic Acid Pathway)gjg LT 3isC4 7.2.5
ui’gfwu»g&‘lﬁ‘adjdulﬁm;bg‘ﬁfvd)y@alvin cycle S lbld L ko f L] .
dn =1s§4-C dicarboxylic acid pathway %1965 u’g —e bty il s uu»ziuj{ 99
Ch-c v L 1o S 297§ (1966, 1970) L (Slack)Si s(Hatch)gl: Uit »
20t L AUttt/ Hatch — Slak Pathway fdicarboxylic acid pathway
wts SU1ar? 6k &w el e (Amaranthus)uj“ | lede sy /w,m}?‘&( <& Uy
Bundle sheath 1555« e 2 (Mesophyll cells)d LIt o Qar = b ‘ﬁj u’(T;:/K
< #Bundle sheaths (Vascular bundles) x5 L uiL U e bntcells
I Ung - S s « Mesophyll cellsi_#7 # rParenchymatous cells Y -
Vascular bundles ££< tt [/ Krantz anatomy =3l §usl Ungdl-e bl «—yC4
A LU ey ZKrantz.e Ny ()’”,«?in/l,w;’ft i’ §Bundle sheath i 412
-t (Wreath)
e o.h«/i};u}g; L S st e u”:‘! u/l’;fz(u ‘L..lf(.‘r(c)&a Sl Ut C4 Pathway
Vot F1ruiee byt Bundle sheathZ uigmg! /a3 twJiMesophyll cells

ot

(C4- Mechanism) JG§~ 6= .C4
CA Vett ST Sy C-4 Ut & £ S T ey Sy Jis 56 Ut o p &t (D)
-~ i L1 (Oxaloacetic acid).sf (Dicarboxylic acid
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COOH COOH

| |
C—OP + *CO,+ HO —— > C =0+ HPO
| 1 i ‘

CH, CH

Phosphoenol | —
Pyruvic acid *COOH

Oxaloacetic acid
byt Lt S < Ca-dicarboxylic-e= s (Oxaloacetic acid)iz &1y ST _(iD)
-urZtMalic acidAls(Aspartic acid)

COOH COOH COOH
f |
HN —C —H «——» C=0 7? OH—C —H

|

CH, CH, NADPH NADP* CH,

| | + B '
*COOH *COOH *COOH
Aspartic acid Oxaloac- Malic acid

etic acid

Bundle )~ Ji‘aéwl};uﬁ/ 4l (Mesophyll cells)us# fs Lng;/}K _Gid)
#Co, X er J NADP * ff‘_ e Decarboxylation Uiz < Jn J"" 4 (sheaths
-+ (Pyruvic acid)Ss 2|

COOH
i
| -
|
CI‘L‘ + NADP* _— C=0 + *E:D: + NADPH + H*
*COOH CH.
Malic acid Pyruvic acid

Ribolose bisphosphate_< b 1% Usd £ s )il wugwg J/:‘“/ Ty ot (V)
L& Uie t:3 — Phosphoglyceric acideuisie (L Z Copoibiag Ui Jo e
_LLL“Tui’(Ku‘f uﬁ&é@/lﬁwm!SucroseJué Hexose monophosphatase,ﬂm{g -,
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j,gl.f,,/’gdtgﬁ/lsc%ubg‘amf; i ur}ﬂfziwguﬁal.f; el de et (V)

-<t~ (Phosphoenol Pyruvic acid)

COOH COOH

I Mg* I

C=0+ ATP + Pi > C — OP + AMP + PPi
| Crrthoe || Pyro
1::H1 phosphate EH_ phosphate
Pyruvic acid Phosphoenol

Pyruvic acid

el ADPE 5L ft 6= ATPFAMP

AMP.+ATP = 2 ADP .
i bnfx SEATP %% (Light reaction)ujgld/%fuéuj"“/ JSADP,
(Significance of C4 Pathway):«;‘zld/ «5,C47.2.6
(Dense)gngg¢+wajsuﬁu?muu,m‘adﬁ.wr.QJ@J?VW@UJ;C4 (1)
_‘L{ &l};u{ Cozutﬁun‘auﬁuﬁ (Tropical regions)d;%u”;:g S
LIS K (C4 Pathway)y AUl Uny S (F wt 2L 0 wlnd s 4L Coydls (2)

WY
d(#’)ﬂﬁujfnaub?ufu"};“/}}u‘fuwéd;“vwgff‘aﬂgchc)guu(fm -3
iw
J/'uiuugC4mC3 7.2.7

«yC4 «syC3
Ut jw—%/lu} W N2 A S | v dsseplor e« s1eund S S Ungui-1
Nyt
Ch o u” " B s B ok 2| e ol U Ay ki 352
- Dicarboxylic acid pathway (C3)

4C — Oxaloacetic acid ', (GV y-3
-<(OAA)

LLJ/SCJ/(?MUUZ_U:;JQ@M.S
Phosphoglyceric acid (PGA)-

- Yad d/ = N7 >0 54

-‘Lc«/}/.”ka)cfc«/i]gugf{;}-4
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ce el u/}{ 956 e et u/}{ J9_6

_‘au:f bt 716C0,-7 _‘aupuﬁg}ﬁuav’tmozj
3%7;.1616/&'3&/&?(/0;,%;%;}‘8 df;/B/Jf}d/oy(/oﬁl%c;u}’{;}-S
< -‘Lgn

]

Crassulacean Acid Metabolism (CAM)7.2.8

S& o0 ui&xéuiuﬁ;,Ubruz_nququuﬁuf:‘ijﬁ;;gé;/(lmé;_/(;u
é;.;c, .// anf,u:.'.?({ S oS -‘aJL;J eyl T /;l‘a‘jl.pnwg)ufolulﬁf
Crassulacean Acid & Ui sfoe b, o <yt (Bryophyllum calycinum) #5/8 I

UEUng ettt s e 5 2 L S 60 AUl (CAMD Metabolism

:(Kleinia)% <(Sedum)();/ r(Kalanchoe)i;J K H Gy g Sb o kfta{; Jf KL, U
_‘Ltﬁlgb{)uﬁu}"? o7 (Opuntia)lushs (Crassula)is1/

Sl AUl st e AL Yl 2 s S fen 1t U U CAM
_< tbl/Reverse Stomatal Rhythms 5 £ & e sl

(Vacuolar malic acid)ialJLuﬁu)Jl}Lbi_lgz.g ui’ulff'g{ S ST Uy
W e ol LT, rebiil Logse B o e Shatliotioe (65 2 hind
e Qbedr
BIIRBE PRI AR,

J,ugéu}%,-+3n&wxéauuétf'ﬁLuwn/Ju,;gg,b;dué_nuww’:/wJ,Zf«/“
o6 b sl mslle LJ"L&ﬁgijLL)’Z’D;&*‘J/LugJ}I‘L(}lgmb/’jL’LLg/C}dJ{
b £ (Day length) skt {Jj“{ ezl
(Synthesis of Malate during night)te /L8 bt

T WS U e U7 ‘a‘}ndhﬁouﬁf &6 (Starch) & s L Acidification

e P el U S Ui 2L (Malate)e L
CeHy,04 + 2Co, — 2C,H 05
Malate
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(Crussulacean Acid Metabolism) JG¢~ 2 §CAM
£Z e slor S Bl UK S -t bl el (Synthesis) S § e 1
s Jf Luﬁj u’fT +s6Phosphoenol Pyruvate (PEP).»s 2| Jess6L (Pyruvate)ers ¥y
e bl b = MG bl U et e L U ol e bt L Bt ST sy

alic ens : p a .
| |"_‘g,-'l’ll\-’il|{: i {(), F NADPH A H' ‘___Mﬂ}__\ Mnlliltl. + N:“LDP

2.

el

PEP + CO. 4+ ADP __PEP—Carboxykinase Oxaloacetate + ATP

3. PEP +CO, + HO - rrcuboxylie Oxaloacetate + Pi

4, Oxaloacetate + NADH + TT

_Malate dehydrogenase

— Malate + NAD'

b

Consumption of Malate in Light Deacidification
LUl e i Bysea i nlit e, L Acidification sl il Te et
14 /u’l-+b‘an ¥Deacidificatione > +CE L e S i g T Fr2tu

_ujdjy/ﬁ‘aﬁgncu:@)uf
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Antae o 2 L #Core S L Decarboxylation g =z u»gCAMu"’g (D

-4
Pyruvate + CO,*
NADPH + H*

Co, . % < tt:Oxaloacetate w51/ T sl <ty ﬁf éi e tungCAM 7o & (i)

-« tx a4 JiPhosphoenolpyruvate.s|

Malate + NAD* = Oxaloacetatte + NADH + H*
Oxaloacetate + ATP = PEP + CO, + ADP

-gduwmymufadydwwuf/ yi/ULCozdua_rwu“Jf uwﬁumuu

BN L AR S LS wn £ 2, JUi6.s (Pyruvate) o £y
(Significance of CAM)=ISCAM7.2.9

‘L(}}’Z:«fﬂﬂd}‘v /;5JV’;‘Juﬁu»guwz_nuu‘rzgu}w&tfmlv@/?/k(l;;u;CAM

Malate + NADP* =

Wlsgusl &2 2 372, Lé_mf eI d T Al ello Lty (Evaporation) /?“ugj e olJ S [}g 03 3]
LE U e by o S autE e oIS 2

USSP a6t F 6L S C 0,808 Y Unsylos B a1 % Ussy CAM
Jb< Decarboxylation & /i Jur & s 1o s Ut e b5 £ s JG/ LJ!-Ldr f/../
_Lvu(Ku*u—’f//iCozm,g.r

VI iU S e ps1-e Bnder L SunyCAAIC3L 28k 1/t Uy CAM
G2 (A SV

LZUsyC3esy CAMUE b+ ZT /“;IJMQ/(Carbon Assimilation)Je1LZ o264
3G L L sy Chmisd

el (et LSSt 238y et BF sy CAM or £ &vis Lbas 1631 Z s
SCAMUE Uss g (T-e WL U Uns g TP CAM £ 0 Qi U 25 ST 520 ZCAM
2 (HCO DS s K s o Kt F sy B 338 Corets ? S (F e o
-t
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(Photorespiration)¢/* £+.997.2.1
uf.'f}1¢.)§¢9b‘%drlﬁ‘anJl}v{lKﬁﬁ/UbLné’uuﬁu»gﬁgaﬁﬁﬁ/ﬁ
L Coz_‘a(}nuL{uﬁ Ul oy S 7 Bl 5 asof SN
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ook K1 1 Corgi o) £ 7 TP st Mo § S sl tmakger L Sz il St
— /fxiﬁ’if Uizl tl Photorespiratiom}%cubfulé.( 1963)(Krotkor)#s/- _+3n
ce e S HLCoymd R A sl
L&)"g Ui Ussy S //JILL}”( F & Fe(Co, Compensation Point) o2 ¢2,5%
> / s (Chlorella)y K u; ) ,u:u,;{:/u <2 e Ll 7Coy Compensation P01ntw bz -
eI u}’/ Jé uWLM“/lu sl236C0,9 s Co, Compensation Point./ ,5 fa-
Uz 220 4l BUSEL UL Ussg o ,_‘édnu’,t/ C i §Coydenl o S 2 i S Cozdu
- /{,)@“6’( < ‘a@nﬁ/ = (Co, Compensation Point)$i$Co,
el UP b B S Ly Eadd e
otk 5 2 < tx U4 (Cell organ cells)uss® ¥ ¥ ofF S A *
- Mitochondria) €90t (Peroxisomes) rJ@&Chloroplast)
Glycolic acidy (Glycolate) & K (Metabolite)sst A dn fo e O
uzSerinessGlycineesld_isd s b 15
et B PKCO = 15 § (Glycolate) 2 BUlre S Suf LF Ftudd *
(Factors effecting photorespiration)J1# Ll:Ln/‘ul/"’l{,u% Ny 7.2.11
Coy 21¥ sl £ Ussg Fr 5 tniz e ik Cor® 2099 « TS5 e
sl S PN LI - RO S A S (O I I 20 - Compensation Point
L lc ot B 2 N B 27 s tosif I AEC Oy sl brtor I NS Tz
865,999 2Glycolic acid oxidase<Z s (Inhibitors)e s duily P AL A\
Ny
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(Significance of Photorespiration) <4/ S ﬁ 997.2.12

u;ifu‘"d;l-af (Wasteful)d‘»jz_.,fu-u‘f'u“H‘juiu”u};y}%z’giéﬂa/ﬁﬂ/i}
Jf (Photoresplratory)Jf S s d A add L{dw_rd" LU Co2ett u(;,,u” u»iC3 sl
J& U (Photosynthates)e\/ »L_isd_»n}* la:,uf‘/ Ve 7 Ldl/v;/,v ARSI
U7 3 ATP.s (Reduced Co-enzymes) Ul b s £ VIR = i/u-‘adnuf 5¥
2y

LS k6 Qe U LR S b B e S L S
2 — A J?/Lf u;’kf/f; e Tl & -2 75%»s ¥ iK' 2225 L Glycolate metabolism
-Lp?btgnéuwdﬁ J Phosphoglycolate

OGP et 99

S BN
_muf/ﬁ"{.‘}é,/:_l -‘4/’.}4@‘;/,-1
e b eI U el T S Usble 22 | Unsg Caliiz sl U e L sy Cii? o2
—e LI
{,Uz'ééfCoz-‘a&nJWu;.gJ/ﬁ?J ,qu{u/m%v/JL»“wu?unéquﬁ:f’,-S
el < t/3,7Co,
_UJ&ATP/,U; GEIdas S} 74 Lyt A ATP SIS0 S 7 4
S 2o d 16 180;.9C05=5 e by e K AL 0y1C0,s -5

(Learning Outcomes) 6&(5@’/’ 7.3

duisdus i c e b L2 L3 gt yidcumu‘(/ o1 s A
IS L& EATP (PDesbdlt /mADPu*uf/ I7e L&rJWuu*¢.,LJL/ATP
yiu:uf:&/wsu@’vuu-ﬂ/wsu@u/,uu&wsu@’vuu&qﬁc Pas e bl B
uﬁJfJNADP+,-‘¢L“thguﬁlﬁ’“i}fEL“Tu:«"/?(LH»&’uz;_u/.:)u;}?mu’gmufc;llﬁ/
uﬁJl_‘Lt‘grL.{'lude(L/;}J/Jfgﬂu)ﬁ’ﬁuf&u{]lfuﬁfglu@@‘fg/,éJl_‘LL“yZJL’?/l
-uj&;,UVLATPJ/-@nuf S5 JNADPi‘gu’;Mu Y400 /’-?umﬂé;WOO&u?J u” Iy,
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4-C dicarboxylic J* s FS ke £ Loty en (1 pet s £ Pt 7 o
Cozub‘z‘awoﬂsui‘u?mulf - bn s el sz Unysz2eacid pathway
—e- Gl dpad
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A LD 1L
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Z-Scheme-(b) N-Scheme_(a)
HEL (D F-Scheme-(c)
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_g_[/ o /" J uﬁu‘&/ﬁ/ 6 u@’/ Loty Ve (Phosphorelation)ﬂufv‘ (I |
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(Respiration in Plants)

4212 3¢l

s 8.0
2 8.1
SS 8.2

S Uy 8.2.1
Lo 8.2.2
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A e A 8.2.5
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ey 8.3
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ey Jol ez 8.5.2
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(Introduction)+# 8.0
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Sl 8 i et (o0t £ L e (ndt St dno a1
= (Breakdqwn)&ii L rd 7 50U /;5;u554c(Fats)QZ:(Sucrose)f ol
LIS SR e o d7686 kealds e o (1L A F e G b
gm S J-ut o170 Z(Enzymes)us 26 20p s b ,gwf 2l JH S
VAL AL F ey L Ussy_e (T UA(Synthesis) Ll re Ui s,
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(Objectives)+~i 8.1

e MoK b L5
SRRV
i VTEE
LJJ&&%’GJ}%: DAY
Sebrrule s’ nggg;JUVgagfll;él:«'ulo’//lgKau@_ic;LbLﬂufgﬁa’g [
LA eF e

(Respiration)gf?/ " 8.2

Cellular ) 5 4 o < dne st @l £ A 8005 2 s £ o~ - 33
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Feduk T iz b UiF by It Sl S e ol 1 64 F A
< dSUA s AFT S st e KL e IO i e e TR R o B
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(Mechanism of Respiration)(?@k{u% sz 8.2.1
#Jf,_‘abg/vdphgl/bu;}gl/}lu%ﬁ/ J;w;uﬁ/ﬁu(,{wujufifr'j@bﬂﬁiu
-~ §UsCytoplasmZ
(Glycolysis)d 4 & 8.2.2
=y’ Ju?lﬁluf}g_+ L“fg (L;‘uu‘f - f;zr (% Juf{l’(Glycolysis) J’jU L
Susk /ég O h U f U s b LJ} e tosf 4 Ut lnd (Pyruvate) ez
-‘g&hf (Pay off phase) Ui » ég L1500 18l (Preparotory Phase) >
S setsla ZJr e
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ICHO ICHO
| | |
H—C—OH H—C—OH
|
HO—C—H HO—CI—H
| Hexokinase f
H—C—OH + ATP 5 H—C—OH + ADP
I Mg** I
H—C—OH H—C—OH
| |
CH,OH °CH,OPO,H,
Glucose

Glucose-6-Phosphate
il Phosphohexose isomerase(/ (% 12_93@w¢é/56_u’}( 5 d,g.b{“%_u’/}g -Q)
_‘Lg}f{}?fé
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ICHO ICH,0H
| i

H—C—OH Phosphohexose C=0
| isomerase |
HO—C—H < HO—C—H
|
H—C!f——OH H—C—OH
H—é—OH H—C—OH
| |
SCH,OPO;H, $CH,OPO,H,
Glucose-6-Phosphate Fructose-6-Phosphate

AU te et e, 60 e P e e LATP66-0 7 (3)
L. u‘zi/ u"/ EMP};lc’_Jl g 475 Z._Paranas.sEmbolen, Mayerhaffuw /Lu* é’i:’
el ZPyruvic acide -adr(Pathways)u‘{/c Jz‘,vé)éuu»

'|CH,OP*
ICH,OH : 2
5 |
C=0 Phosphofructo C=0
l - kinase | .
HO—C—H + ATP - — HO—|C—H + AD
| H—C—OH
H—C—OH I
| H—C—OH
" nor i or
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Fructose-6-Phosp

Glyceraldehyd-3 & - tbx (:V o~ (trioses)Js. &1/" 0w oedb 1-60Y) (D)
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ICH,0P

|
C=0 CHO CH,0OH
| Aldolase ] i
HO—C—H e CHOH + C=0
| J 4
H—C—OH CH,OP CH,OP
| Glyceraldehyde- Dihydroxy-
H—C—OH 3-phosphate acetone phosphate
||
SCH,OP

Fructose-1, 6-bisphosphate

7

Elbr o a3 AT SR e bussis Tuads (5)

CH,OH  Triosephosphate CHO |

| isomerase |

CcC=0 = : CHOH

| L

CH,OP CH,OP
Dihydroxyacetone Glyceraldehyde-3-phosphate

phosphate

Pay off Phase reaction 6-10 -(b)
13- 2L P e dnaf Suh L o637 SIL80 7o «6)
—rE s ZBisphorphoglycerate

(i:HO Gi'ycem!dehyde-3 9]
Phosphate dehydro- |
. l
CHOH + 2H,PO, + 2NAD* genase C Bep
| Inorganic —_— |
CH,OP  phosphate CHOH T ANADH + 2H
Glyceraldehyde-3- [
phosphate CH,opP
2z
(2 mols.) 1, 3-Bisphosphoglycerate
(2 mols.)

3—ulLV};LATP/\JJf‘LU/V»LADPLV»L 1-3-Biphosphoglycerate—! -(7)
~ b4 L ZPhosphoglycerate
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|

C-O-pP COOH

| Phosphoglycerate F

CHOH Kinase CHOH + 2ATP
| + 2ADP ‘ !

CH,OP Mg** CH,OP
1,3-Bisphosphoglycerate 3-Phosphoglycerate
(2 mols) (2 mols)

pdbof Lo B e b TR ‘ﬂjng2:_C-3 b’df <2-6§3-phosphoglycerate -(8)

s tude
COOH Phosphoglyceromutase COOH
| . Mg++ I
CHOH = : CHOP
| J
CHEOP l CHZOH
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o L Ly e £ (Hydration)g® 4, '&Ut 55 £ 2-Phosphoglycerate (9)
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| Enolase r
CHOP Mg** C—O—P + 2H,0
I - 2 ﬂ
CH2 OH | CHz
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COOH
1

Pyruvate kinase

COOH
I

C— O—P + 2 ADP 2 C=0 + 2ATP
I Mg-l—r- KY |
CH, CH,
Phosphoenol Pyruvate
pyruvate (2 mols)
(2 mols)
Glucose
Glucose phospho ATP
tronsferase C ADP
Glucose6-Phosphate
Hexose phospho
Fruclose-6-phosphate
Phosphofructose ATP
phosphotransferase C) ADP
Fructose - 1,6-Bisphosphate
Ketose phosphate
alde se
Glyceraldehyde z
phaosphate ketol isomerase Di etone
Glyceraldehyde-3-phosphats = h:dhospbul&
Glyceraldehyde p. NAD+
}:ﬂ‘u:}s.cb.'lall'.f‘d.ul_’d:.'ljl:'-JI CNADH
Oxidoreductase C
" 1,3-Bisphosphoglyceric acid
Phosphoglyceric ADP
phosphotransferase .rC
v 3-Phosphoglyceric acid ©
Phas ic
phosphobarslass
. E-Phasphagbu:om acid
Enolase ""'"HEC'
Phosphoenol pyruvic acid
Phosphopyruvic C)ADP
phosphotransferase | ATP

(Mechanism of Glycolysis)e - digﬁgj/ 1
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Anaerobic Respiration (Fermentation)(,«j; )JJ &m £ 8223

¢ (Fermentation) / < 24 U~ (Anaerobic respiration) J SRS K J J{T AUl

:(Alcoholic fermentation)ﬁ Sl (D

J’;‘J/IJflhiuféédjﬁ;u’%‘_‘amAcetaldehydeuﬁééu%‘“/l’y{dﬁ%%u;’g

¢

—e b
Pyruvate decarboxylase
2CH,CO.COOH

— 2CH,CHO + 2CO,
Pyruvate TPP

Acetaldehyde

Alcohol dehydrogenase
2CH,CHO + 2NADH + 2H*
Acctaldchyde

s+ 2CH,CH,0H + 2NAD'
Ethyl alcohol

—

G‘LJ‘L‘_«/K‘LD:@&J//JW&/L&!}V.@ff@/l/ui
C¢H,,0; 2CH,CH,OH +- 2C0,
Glucose Alcohol

,«“f 15 NADH- du & « Je(Lactate)e Fd zgLactic acid Fermentation -(2)

-0
Lactate-dehy-
drogenase
2CH,CO.COOH + 2NADH + 2H* ——>
Pyruvate

2CH,CHOHCOOH + 2NAD*
Lactate

<2l ,s_Sniltans krebs%L.'/;’/u’l_baCgkgﬁw&aabudjéuﬁﬂa&"lgf:f

_‘L&g(lf'iuf(Matterin)JJL"Li?,_‘glﬂ;ﬂumﬁ/)ﬁl;(téuu_gf
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(Aerobic Respiration — The Kerb’s Cycle).s 2/ 8.2.4
Flol o Aoty VR et 3 U sk 13 b SO T
/Ju_;gZ;f( Kerb’s Cycle)d?/vy//fm_‘avg(L{lfdﬁ,t'/c;u?_tat@nfbuﬁg/m{
-t/ F Tricarboxylic Acid Cycle (TCAW(Citric acid cycle) CACK L iu
e i S . AU U b e S bl LKerb’s Cycle

- OXALOACETIC ACID

-NADH

NAD"

€ J’Ml.lr‘m _’)

H,OJ

e KREBS CYCLE

_' o MAG“) . @ MNADH
A -

C FADH,
. FAD

H,0
\ S TG co,
/‘——%—{ SUCCINYL COENZYME A ’ :
GIP GDP+PI

Kreb’s Cycle / Citric acid cycle
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NAD+/;I(COA)(/ 1719 s 24 Oxidative Decarboxylation of Pyruvic Acid -(a)
NADH+H+< 7 ENAD+ e tr5T - L16C0,-tt: Acetyle-CoA Ut £ & S

-t
CH5Co.COOH + CoA + NAD* — CH;3Co.CoA + Co, + NADH + H*
Pyruvate Acetyl.CoA

Oxidation of Acetyl Moiety of Acetol — CoA -(b)
6-C < U* < twOxalocetate (OAA).s14-¢ dicarboxylice Acetyl — CoA
-t Tricarboxylic acid citrate
DehydrationG*us® /5 se_tnf 47 Utlsocitratets s S Aconitase 11 ICitrate  -(c)
-‘ng(t;'luﬁRehydrationm
Dehydration ()

%MH CHZCOOH
= | Aconitase I
— (f - COOH - = C.COOH + HEO
|
C_HZCODH CHCOOH
Citrate Cis-Aconitate
Rehydration (i)
(IZHACOOH CH,COOH
| Aconitase |
(HZ.COOH +H,0 < ~ H-C.COOH
CHCOOH

HO - C -
Cis-Aconitate Z C| COOH

H

Isocitrate
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¢ Ketoglutarate~ S L Isocitrate dehydrogenase (/ 2l 1 Lilsocitrate  -(d)
_‘gl:‘n‘)l)l’,)VV})VggCOZ/%JiJNAD‘F-‘LW

CH,COOH NAD"  NADH+H* CH,CO0K

H - CI.COOH _\\ /1 éHz

| Isocitrate ] +
HO - C - COOH dehydrogenase C-Co0l COI
F
H .

Isoci
ocitrate a-Ketoglutarate

§Co,-< tt: Succinyl-CoA U= 2 L W= NAD+.sCoASH_ Ketoglutarate -(e)

_‘LL"}MJTJLAﬁ:
-t ANADH+H S f #NAD+s
CH,COOH NAD" NADH+H’ CH,COOH
| /‘ |
CH, + CoASH N\ > CH,
| - a-keloglutarale | + COI
C—COOH dehydrogenase complex C— S — CoA
|l I
0] O

a-Ketoglutarate Succinyl-CoA

_+W@Succinate/ it 4 Succinyl-CoA  -(f)

(GDP) (GTP)
P ADP+Pi  ATP CH,COOH
l | + CoASH
CH, N CH,COOH
(lj — S — CoA Succinyl-CoA Synthetase MRS Coenzyme A
1
O
Succinyl-CoA
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_‘L&l.i}’ld:/ﬁ; ui‘Fumarate/g,«“f Succinate -(g)

(FQCOOH _— —_ fogﬁ
CH,COOH S C-H
. T
ol Succinate dehydrogenase H (r:!
|
COOH
Fumarate

-t @Malate(Dehydration)/ va c;JvVQLL}gFumarate -(h)

COOH COOH
] Fumarase I
ﬁ4* R > HO - CH
H-C CIHZ
| |
asinin COOH
Fumarate Matits

I+ Ut Oxalocetate . .sf - Jg ,»L;’u“f $Malate £ JU$5TL (TCA)L K -/ -®

—c o

COOH
| NAD"  NADII 1I° (o

- A ’cmm
1 < = CH,COOH

C Malate
l HZ dehydrogenase Oxaloacetate

COOH
Malate
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S Bt (Reversible)Luéiuﬁ I L (enbaiiyr)e il (i LKerb Cycle
L1 ENADHU Lol et Ut B el LFADH, sINADH - 2260017 € = ¥
—e e U L ATPHFADH SATPE A
(Electron Transport System)(b’/ L1 s P 825

Lu?ffﬁ+Jn/J(Co—enzymes)J;uj:u/Ln?LngufJL;“Jd;’TLJ%/,iJuC;{u
-‘L[}g({f' ezl §Cytochrome.sUQ (Ubiquinone) sFAD 2 5L -

2t e ps S AFADS B s S0 1L 2t NADHNADPH~ 1715
S dE sk J(KL ui/Ubiquinone/;lFAD4ugﬁ-ujZ_l‘/.JLf LEH,0/ WS = A1 0,
Electron )y ¢s 21 £ uzia s £ soslit s 28 - el (Hydrogen Carrier)./
_‘aL“tgb,'/(Carrier

g i (Fe+++)/«~f #(Fet+) )7 21 Tron atomsFAD uu»éu;uy;] /s /«?i
U~ < JT(K o (Phosphorylation)uﬁ:&uﬁ*ls y oUVADP;?Lg‘Em,y,&w? S (o=
st U ATP s < (13

e FTt I S i et o6 e L f 3. ) LKATP
J7 AFADYNADPHNADH (1)
pCytochrome—¢}# JCytochrome b  _(2)
JCytochrome a3} # {Cytochrome a -(3)

2 el Z ATP e+ SFADH2 sl Ul of £ ATP -+ YNADHL NADPH

ST E Lt E s Pell36 ATPUEE o fofle s F FE MGl g
(273.6/686) 4 340357 b U1- (20117273.6 kal (£36 ATP Sz o 151686 K.Cal
£5 e Qex Blo ot B ez Q6 3 o Gn Jb1 Ut gty Lo i M £ S22
Ui £ U Sk G e $ g i 5% §dud U ATP U226 #IMiitochondria
_‘LWL{J/ 263 L duy $H(Power House)
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(Glyoxalate Mechanism) @».b;’bﬁég 8.2.6
(/ 1213~ 9ss1Acetyl CoAuLfgejg ‘a,«?l,d/ (Citric acid cycle)f LiaS Vs
Jf 10 }JI_%&bu“/i;y,{MgVQ}ﬁL/;l9rn¢/K&Succinate/ nuf,«,f"Acetateule:‘.,ﬁ
e b Uy Fligle L Uny 7 42
}:’L(rd/ i Glyoxysomef ol s U I Fats~Glyoxalate Cycle
_+vg(tglufduidvj,lgjxg
=L Glyoxysome
tCitricacideAcetyle — CoA (D)
tx6Cis-aconitic acide Citric acid (i)
_t+6Tso-citric acideCis-aconitic acid -(iii)
t¢Succinic acid.sGlyoxylic acid<Iso citric acid -(iv)
-t6Malic acid/J < Acetyl CoA¥Glyoxylic acid -(v)
-tk Oxaloacetic acid//g,gf Malic acid -(vi)
< b sMitochondria
-t a JiMalic acid et utisa6#ASuceinic acidund Jid& ,& £ o (viD)
= I 2 Cytosil
e dnl b iU A EIITS, Thsl—aten Pt I A3 Bl Ut o £ o (viid)
_‘LL"}’ZJ 4 J<Phosphophenol Pyruvic acid (PEP)~ diﬁrJATPJLg!M)LfT -(x)
St it S u’ﬁ”éu; g €Phospho Phenol Pyruvic Acid -(x)
-l
YD (Sucrose)w/’/m}“,«;J?/GJ}(/'/;IJ/%J:/'TLJle -(x1)
bt e U s Bl L bt Ut A\ K Fats
—(Significance of Glyoxylate Cycle)eﬁld/ Jf &;’J(T S
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FIGLL SN TGy Foauz L 6 LG fesrm§unyEenly
-
st 3L K omdii Acetate, Ethylalcohol & £ ¢ (Organism) gl (o5l (2)
.t tChainse o L ke S 2l T3
Non-sugar U* U2 ot J& <01 § Gluconeogenesis (* J « 55 L1 2/ TN
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(Pentose Phosphate Pathway)e s £, 2-60 %% 8.2.7

EYE 566+ SGlucose —6= Phosphate L 346-6 5 # Ut s S| 236
% (Pentose Phosphate)e2-60 st £ L6« » 2 o tt:6-Phosphogluconic acid 42
Direct Oxidation/w{'tg‘avg,«(@/ﬁ ;’/’ULJJU}J/&lg/ﬂw66-J[!€u:Jle_‘Lt‘tgd4
-« tblfFpathway

ol G s oK b5 2 L i BTS00 el g & i 60/ it
=
6—Phosphogluconolactone/@/ U~ uf»?ru(NADP(/ 1. aUV%’L&é/%_J/ ¥ (D
e Qbrich S Sl g ENADP_ 2 b s bl 2 £
-JtZt.6-Phosphogluconic aciduﬁé&u’j #s.47,6-Phosphogluconolactone  _(2)
Ribulose — 5 — « >« Decarboxylation s x+* § =Ut-6-Phosphogluconic -(3)
LJ’Z}UT:«UV@:LCOzjﬂtag}’Zut;d/&uv LNADPuﬁqul_u:z&oUV6£Phosphate
-t
Ribose — stk & Xylulose 5-Phosphatecf & § =Lz ZRibulose 5-P (4)
~tE = U5 5- Phosphate
4L s £ Ribose 5 Phosphate usi &t 55 £ Xylulose — 5 Phosphate -(5)
& 4 11 Z3-Phosphoglyceraldehyde s1é-L-s:Z Sedoheptulose — 7 — Phosphate
-J!
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==l 3 Xylulose — 5 — Phosphated—(-s:ZErythose — 4 — Phosphate  -(7)
—utetd L 3-Phosphoglyceraldehyde.sid_L-ssZ Fructose — 6 — Phosphate./ )}
-« tbJs Dihydroxyacetone phosphate J\-_£§3-Phosphoglyceraldehyde(8)
Dihydroxyacetone Phosphate 1.4 Livis . &63-Phosphoglyceraldehyde -(9)
-« tt:Fructose 1:6-biphospho/J« J-LiL
J & UtGlucose — 6 — Po sl U957 ,6 = b 2Fructose — 6 — Phosphate -(10)
Sl bn

zgLCoz//g/xfuﬁPathwayonlfa;LGlucose —6=P S oKl
_ujZ_b.oUL«égéGlucose ~ 6 — Phosphateusie oy ENADPH2 (2t UL

<UL 12Z(NADPHAH st U 2 £ Coy /it - L8Glucose — 6 — PAss,
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(Significance of Pentose — Phosphate Pathway)es1e s L by
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u:uf{;’} S Uzt dF S 2 el ZNADPH L S o1 G
& U U ZINADPH
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s
(Learning Outcomes) ét:dt:f! 8.3

AT LY nCore S LaF 2 3uidndo F5Ut el L2 K Lo
e JTU S P o st gt sdpid e 3
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2w F el 36 ATPUE A focksgle st SN LU IF e G bt F Sl
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&Sugars&uédj JLLL/ A s L1 (Breakdown)é_/’{u_u}y Lu"u« 1K
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Ut L e Ay 1z vy elf125Z Phosphate
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(Model Examination Questions)e= U612 8.5
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=17-(b) SITEEY
S EID RERAC
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SIL 7 (b) SITEEY
HEGH D o/ ()
_YUEL paranassse——————————- JEmbden =ty sl 7 S ,?g}gg 4

cgu?'z_c«gb/zl.g/(}’//»u”/ 5
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_’féb.;v /7 1t (Gluconeogenesis)u/ﬁp’ e ¥ 6
?‘g)l/y/c;gf.a;éln‘/:; -7

FEuJ8E 8

I Vet S—— S pSH TS 9

UG 7 Glyoxyseme S - doe b U VD dzx Glyoxalate cycle -10
-&Fhrl)

(Short Answer Type Questions)e Uy Sl #9852
_J S el d S EKerb’s Cycle)f Py A |
L Bl e Sl AT 2

S LS uEE 3

(VA /ég Z Pay-off phaseéu// Wl¥ 4
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(Long Answer Type Questions)eUir btz f# 8.5.3
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(Enzymes — I, Structure and Properties)
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(Introduction)4# 9.0
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(Enzymes)e— /b 9.2

S S U 1S Enzymes< 6o Samner & Mayback(1950)S 251 ~
Suizurz sy el o Ut sy L7 S e rar g om0
LU AE G I PPISF e a S Ul P o St P e Gt -t e A &3 § s
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(Halo enzyme)

2y 2 Ergd
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156



(Learning Outcomes)éf«’@m 9.3

Sl s 2 E S as Sung zurds e bl QL Bl S Ut Ussy
bl W (Enzymes)e A6 2 S sesld_ind_nisl KL/ Selbud S5
I 2 G e AN IS pb LS S M YR sy
L LS L ree (365055 3 L bt SIS s Syt S Lo 6
P s a7 22 i3 NF o gS il SUs et A6(Specific) o
B QS MEUs Ao 5 pHUESIF < rns-r s /K 2 5 1 (Inhibitors)e_sdwi
Zus b S ‘amd{ Wbl ik £ (Inhibitors)Ust Qiy —ge S 1 J6 16(Substrate)sst
Sl ekt S Lus b 2ogpieng el L a5 55 g2 o e
e tbf(Allosteric inhibition)

(Keywords) 518 ){K 9.4

(Enzyme activity)gf JKS U 6 (Structure)=st- Sus b{Enzymes)e b
(Allosteric inhibition)e—stduils S #1187 e #1405 ~6«Inhibitors)esduis

(Model Examination Questions)aﬂ!r&g’wr; 9.5

(Objective Answer Types Questions)e i) W:c/uﬁu:’ 579.5.1

_yﬁs’aguz’.awﬁt, é‘é:, h,/}’/é_/l} -1

Urease-(b) S ()

ST EG D S50
et e, 2

D) bo1s(2)

S E LD S ©
e Q7T KU e 3

30°<25°C(b) 70°C60°C—(a)

DAURISC) 0°C_(c)

157



N2 S iU b /“/?pH[ Pepsin
-ujz_n&_-_{,/)brlié_/l}
et 2§y e b

?%)l/&fé&/l}dj'

Y-y 2te2(lons) et /3wu§luf.7;f gy
_+;i/g¢//;lufgfiﬁu

I W S bkt S Lus fos

4
5
6
7
8
9

_10

(Short-Aniswer Type Questions)e Uy b Ll #2952

LS s S G
-u:‘”iu:;ALJquuL//“tf/u*‘/’uﬁu

] Lt e us b

U 7 uc_dﬁ_‘gm/“t»c/"/ d b/(’ [l Ussb A1)
Y S I Py) /l‘;/,u(f’" el $usny

-1
2
3
4
5

(Long Answer Type Questions)eUir S btz f#£9.5.3

_e bl ,a?u: syt u"’ = -]

AL L 2

- Competitive inhibitorse_stdwiFE . 3

~e i sf« Allosteric inhibition -4

(Suggested Books for Further Readings) 2 (s '4:{ “i L bar 9.6

1606l S b

158



o /G : 10J¢

(Enzymes-ID)

S2vSus bbb
rmu‘»‘; Sus b
(g

vy

S il o)
ASTY
(REEUs G
Uwuds K d Sus st
(5/‘//7

LT

e

SIS E

aUlr&l?’l;/

e Sl bz
ey ol ez
=l Sol etz s
S i L L by

159

4712 3¢l

10.2.1
10.2.2
10.2.3
10.2.4
10.2.5
10.2.6
10.2.7
10.2.8
10.2.9
10.2.10

10.5.1
10.5.2
10.5.3

10.0
10.1
10.2

10.3
10.4
10.5

10.6



(Introduction)/y? 10.0

qu/dmﬁ»JnﬁuglJui-uj(Enzymes);/ug;tLu L/d;f/féif"ufu»g
_mus’uu{u:uﬁd#(mg{w(?wz.nguﬁu&;/u-+3n&K4£L/J,f/Jw
ettt e fboc tnethou S H e TSI KU 26 gl It U
f4c,y//Luéﬁ‘ﬂf}duiT/ig‘Lv/JfLﬁ4(Substrate)J/Ji/l&v@ﬁw&mfﬁ
thﬁo/l}W4J/:@Wcu)"avn(7€“»Lock and Keyac},{IuﬁJ/mp/l&_‘aL“/
Lot P Ll b o L e b Ll fo e neduse fb die ;ég 3. J,,luﬁuuulg_‘atl:/
uﬁuﬁ/l}u"’v‘_tat‘ny){,ué:{,/?lzK&VJuluﬁu;/lé-ujé'_nf}{,—ase(téc/”ui»-‘at“tg
c,d’rﬁf:,,vdf,/?ﬁwcjf.’,,f,g‘f“u?/m_,;mdﬂv@34,;5wa’,{.{mwiyfu,
U9l 0l Ust Qb aa LL/(KZ;:_MZ_%J.?}?A/%I{,JU?J‘//lﬁld“,l_cglnlbf.
ST b ug St esdus et {Coenzymede 6 A5 Ul s b L
ufsz _‘Lrtgl,‘f Denaturationy’ J!_+8@n(;wqu um!Lguf ”i.mv/ f u:“ u/?u* ‘«_J /
J(/’!'/’:I(}‘ld_ujfn?uguf@ﬂ Jfﬂy’:lgﬁ.{l_u}f L‘/,;/Mjfu;/téd{;;l.dfg/um
(’ 115 stla e Uk Qe d ( 71— tblfTso enzymess| ( At e Lo il
_‘thgg;"tﬂsoform/

(Objectives)4#l+ 10.1

b/ngg}ru/ Us Ptk Sz PRI U2 e K st B g ek s PG U
s u;/l;_‘a//} sTsoform, [sozymes-c 1+ 2lbrk=5(- Juu,t_',ﬁég{u@,/u-%/s
e JeUaiE s LS

(Enzymes)<— b 10.2

Lapz.@uﬁuy}ézow@g{wzf_;;ta%uﬁu?ugé_u/{@g{ac/.,{tﬁjutg

Sl En e b U 2 1/ Metaboslim)e At § 7 e dnes
d/!)/}';W'éCU'U:UULClg ;;L,-ugz_mguﬁuy? é_)l.c;:a;(ufg“:ﬁéc«u@ e LSl
Vo ne Ly ey dnd EEL e gl L Lokt oL
e U L;ﬁ;‘%l,ﬂ. Z_nuf ﬂ{ A8 ;;L,-u:/i(ﬁ (Secondary metabolites)e s (55t

160



& U 37 s Ut sty dsl S s Ut Ussgoste Lt &S P66 e s U s
Ut SIS I S e Al S

3l (Fats)Qz‘u5;4‘(Cellulose)uﬂ):‘@/wa;wz{.awczgzuﬁg{iéowﬁ
.,{lAnabolism_LLf S .,{u?u:/“‘d/Anabolism/&LaUvgfzul‘«_aLJL«Lfg’ By
Jl_‘L&}’Z;’«/} A éw?“A L1 L/ vu(Ballein — to throw, ana-upward)-< 43 s
Uyt +Van ¢ # Li(Greek word, Kata=down ward)Catabolism_ik ,
et G 2 e F el see Bae b Qui S Ui b UL g S
-93an!%JH20/;ICOZ/;Iu32.lg:J’atll// m“f J(Sugar)/ém

A S /@u&.i LI J? < tw(Metabolic pathwayS)Jf AL (ﬂg%;l(ﬂwl&’i{ U#
d/’T..{lfJulf,r,‘atyﬂ'lgc}'u’lf,m‘aL“t:D/nJ,«? C-‘aWC/nJ,«?B-‘LW.B/nJ,«?
Final )’ 6/ THyOMCO, sl o Qi s Ut S Lo s godt b fp S
s et G UL AU 72 §E A e U e I 508 Ut U7 Lx(Product
_ujt!,nd':'&} /,gu.wuf? Jf érﬂg

(Catabolic)§" # \ »(Anabolic)y e s S et At Pl b o
LAy ‘LL"T"KU:J{ L i\ e tng o B it ety G U e Sl
SS Lo uioi-a IF (Cellulose)y sk gt usugs 6321 Gkt A (Plastids) s 2t = S
ALpB LIS b P Uned £ 6" S v p A 5o
Sy L8 AS PR e e 5 iz i Ut 1 F ek S
U s fone GG S8 P lrend’ Ple S AUt R it S
SIS 5 Bt g 1 2 gt s(Cellulose) ok e g i sy b £ S F e
ESE S

Jv? Z Ay £ ‘Ltﬂlg ¥~ < 4 (Thermodynamics) WL J e et
_ujz.gécjajw/ufu»zal}:@ég{ujfﬁ'LLQ,EJ/’LJt:lﬁr/?ﬂt’_‘ab‘(gbg)/@]'wl
2t e TS OSSO S S OpslHy S Lt it o b £ i
S e i ssnr E il (L Zaldet 8 o LS v ke S L S

161



Lo ebbiet A8 750 (Metabolic pathways)=Ld # U e bt Ss L1 S by §7
_u:ffdx;dG‘Z,/’fu/flf”;dgtacﬁnl/lf,,l;{'%l/’chuI]..f,w?/l:f..{UﬁJlﬂfLﬁ‘a
byt S DI e S s S ez s e A LU LI
SUndts S b S Ut Uttt (Enzymes)e ey sl S izt
st neSbol e Unl(Enzymes)e A6t l sw§lbsem AL 4 J(Catalysts)f
6#’-@?2 //"):“ f J 1OZOJ;I108;@,&&;/1;-@72_;4”&);@ uf(Speciﬁcity)gﬁ‘?
Ul Z il 10° e dnd bz tung Ut L Catalyst
Ul P Ut ET e o Catalystdr § »= sl Qv Lﬁajt;wléffgg/u
IR Ut n BTAS £ 0k QU Aol se o i Leus £0 4
L'lzug;,w&fu?;'z,f‘a,}zf .,{Mu}/lp‘»?);Lugid/vo’wﬁmz_,{uf&/@{@:&’
ceBnen fEIE B i £t ste S L
Lugiwiy Lh S I ULty - Dubrufont(1830)26s./3
SRS U S (Zymase)(tb/y;; U ssb -t/ Jar S ES o Mo
m_%uﬁ",/?ugd,@ug;;(ﬁb/c,ﬁtJm/,ugc)g/;/‘Urease’(’ujlvgué. (1926) ~ 23 =is
Jgg;télﬁﬁg;gJ’l/;_’;ncf.b‘(ﬁuf;{,wﬁwgggfbbﬁlac}kgfw/uu’byawwL
L i Sk ke £ MO n K B (U S S el S
Luuu,gu_ugz_gé,y;u:;Ju(*"‘J.u"u:uﬁ.ﬂ?fLu»;;x&m/lgf"-wa“./u;/uui'
Sus bosk i (4500)s ég/wlgéfu:uuulg .,t?,,mwz_@z.g;/u/wufmuﬁi“lé.,{l&{lb/
J/‘a&n,oyJGJw/l}-ujt%lggﬂﬂcu»{juﬁ:)bdgg/lp’:,/.c;uﬁm_‘génc}gu
VLS e b S B s F b 88 JfonS F Lz s s f L SO
< Fy
(Presence of Enzymes in Cells)ufu?r‘d/ U /Guﬁur}} 10.2.1
Ll;&j.,ﬁww&w-wingotmﬁ,_Lnqung4/k L U i
2 ZRNASDNA _pE s A 68 b L2 s bog B utlmft ot fe b
s do o d/u!ut u’u,!u:/a“_ndu/JPathwayJ(ﬁL/uéi-qu@ i ui’of/;/lédn/

162



ST FUl ugLnJ1;1714Jb7:ab>¢_/u,;/f;Mqu:zz_n’:,;.,;/“c} m,?‘g@nauﬁ
N T A

S bno i g 1 Lo (st Ko u:u’u(LglﬂfJouwd%u@zm?uxé.ﬁ.ﬁJw/u
Jw/l}/t{ua@f/wfgc/u-ujz“.nb?’ay//ﬁl;f/?uj;ujé'.mﬁfg/l}uﬁ,ﬁueéuy?
d‘g il w&f Dy fuikus /uﬁv_z_guf i FUPathwayse < amsl sl b§d f
L AP UGB S w6 S 2P U (S sl e b £ Jo o S
I e FLFE AL E e gl S i
(Enzymes Specifieity and their name)(muﬁ‘; Susre 1022

J&dc/?.,//u‘uuglu’(._:'/o/l;VQ;‘L(Speciﬁcity)u“fgu(ulwuﬁl%ugJu;/u
o:m_/lp'u"”' u*Z_rﬁof’]uLfc;/WlJ”}iat‘/Jf/:«b(/Ll;é/yd“}u”u’]T/Lat‘/
auﬁrdf(Gradatlon)dleude/u!u"w/lu_/uﬂ“ u*é_ruﬂ’”dgt u"u“;
W/J/w/,mw(w/uLock and Keyb@/’.,Gu‘_,u//,ab/méuiu"w/bLuf"(
LS W /c'D/‘P'/”%u:”{.Jﬁ;Jf S/l

o 2oL ﬁ_‘a&’uwd"’zuﬁg{i&}? i e 2 se P Ml i ;éw/ A
Kfug@/Jl,-+Vﬁfj4—ase"L‘Kz_/léuﬁurL'LC/uiJ:-eV?k}bg(L’(k .{UJI(UJG.{I/
b Lo o SIS i iy i St e Ul tr(Suffix) 5
_+C!,ﬁuﬁﬁ d AL Cytochromees Ao e 4 f1k12Cytochrome oxidase

J S /z}?u?u)yguaf U 2 (Malic acid)4sb*Malic dehydrogenase
~Jry

S Ut A=+(The International Union of Biochemistry)uf PR{ENISS J S /:f 7
L S A6Cytochrome oxidase <% (jf & LSk L2 v u;“ et - 3/ N
Malic acid ) ¥ AL S L bQL -« Cytochrome C:0, oxido reductase
L us b Ut Ure -« fisptL-malate : NAD Oxidoreductases ( dehydrogenase
el e s L)

163



oI Z sl 11 A

The Major Enzyme classes and sub classes

Class and sub class

General reaction type

Oxidoreductases
Oxidases
Reductases

Dehydrogenases

Remove and add electron or electron
and hydrogen oxidases transfer

electron or hydrogen to O2 only

Transferases

Transfer chemical groups

Kinases

Transfer phosphate groups especially
from ATP

Hydrolases

Break chemical bonds (e.g. amides,
estern, glycosides) by adding the

elements of water

Proteinases

Hydrolyze proteins (peptide bonds)

Ribonucleases

Hydrolyze RNA (Phosphate estern)

De Oxyribonucleases

Hydrolyze DNA (Phosphate estern)

Form double bonds by eliminating a

Lysases
chemical group
Isomerases Rearrange atoms of a molecule to

form a structural isomer

Ligases or Synthetases

Join two molecules coupled with
hydrolysis of ATP a then nucleoside
triphosphate

Polymerases

Link Sub units (Monomers) into a

Polymer such as RNA or DNA
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(Nitrogen Metabolism-I)
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(Biosynthesis of Amino acid)Uis1 s sy 12.2.1
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(Ammonium assimilation):_'é,cﬁ(irl 12.2.2
:(Reductive ammination)Jiies ’U{ 7 (a)
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Glutamic )» 6 2 « ¢/ SV = « Ketoglutaric acid « ds ds § Sb ¢ 34 det
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Glutamate ) -« Fw Jar S oo Fos A £ Glutamate synthase .sI(GS)
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(Transamination)y -1 12 s F
(Source: Fundamentals of Plant Physiology by Dr. V.K. Jain - S. Chand Publishing)
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(Transamination/ -1, 12.2.3

,t,g,i.,(u’rg o f u’l_ui&éu'éu“ W Transaminationss s ufu?ﬁ,wi:‘léf sy
_‘gmuaﬁ JKeto positionZKeto acid 3/, F(Amino group)b;;f e

Donor )§ - o) 411 f* VoS, b;;f #21Co-enzyme Pyridoxal phosphate
JE 1. .’Af #2124 JiPyridoxamine phosphate /2. .’«)f #21< (amine acid
Pyridoxal s# sl thid #2010 L= U7 _c N arl Acceptor keto acid L5 .
Jifeur LT H‘ Transamination reaction—{1¥' 1 & 1<tk »f &* U*phosphate
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1. COOH COOH COOH COOH
1 | | |
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I |
{;JH,: (O FT=—— G + CHNH
I | I
CHNH, COOH C=0 COCH
I - oxaloacetic acid | - Aspartic acid
glutamic acid a-ketoglutaric
acid
2. COOH CH, COOH
| . . %
(.Z[-I_, C=0 CH, CHNH,
| | | |
CH, + COOH &—— CH, + COOH
I Pyruvic acid | ot-alanine
Clﬂﬂ'\ﬂ-!2 G0
| I
COOCH COOH
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3. COOH CH, COOH CH,
| | | |
CH, =0 CH, CHNH,
| + | T | + I
CHNH, COOH C=0 COOH
| Pyruvic acid I o-alanine
COOH COOH
Aspartic acid Oxaloacetic
acid
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(Other Methods)Z b ~1»  112.2.4
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(Zwitter Ton)J” 2 12.2.6
-ut&w(lonizable group)disz g b i
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I Jl-etbxUncharged or neutral .| L“nu’f @/lggj/ o 2l ot g1 U L
_‘at“tgtﬂsoelectric point
(Nucleic acids)J 4Ky 12.2.8
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-(Ribose Nucleic Acid)RNA 1
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(Structure of Nucleic Acid and Contents)sz l/;l&Vd/}L,{!ﬂ;j 12.2.9

{1 7 -(Polymers) » $4 (Nucleotides)or izt o » 0. L L B o Sy
UL 2 g
(A purine or pyrimidine base) /14 /:’gguj/u;g.,gi -
(Analdopentose sugar))/’& PTG
( H;PO,)(Orthophosphoric acid) 4t 62.7 (iii)
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DI—I OH
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(Contents in Nucleic Acid)s/7 ! L;;gnﬂ,j 12.2.10
—utdic UiseE ez ¥ v Bases ¥

Base Nucleoside Nucleotide
Adenine Adenosine Adenylic acid
Guanine Guanosine Guanylic acid
Thymine Thymidine Thymidylic acid
Cytosine Cytidine Cytidylic acid

Uracil Uridine Uridylic acid

SA3LS Eutn gl vl 73,5, Phosphorus di ester links 2oz 42esf s

i tia By 2 Long polynucleotide chainse v 2 e s 5 b
U Ao 2673 C atom) e S '8 #2 U -2 $77¢ Polynucleotide chain
5 etmt =26 T(5M ¢ Atom) yZd1 @/Kuuf g ub‘zl/l/»_cawf 3" terminal end-<tw

_+vikﬂ[eminal end

J/$DNARNA
RNA DNA
_u:/Z_n‘f'&) 28201 uja“.m}}“) gstrandsyy /s -1
Adenine, :f I Bases L -2 |Adenine, : o ZxBases L ¢ -2
Guanine, Uracil, Cytosine Guanine, Thymine, Cytosine
B D-Ribose/ U #3 < BD-2-deoxyribose. ¥ -3
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(Deoxyribose Nucleic Acid - DNA)«i¢/1($3 12.2.11

S-S ﬂw LU 2% JIWWDNAZ (Watson and Crick — 1953)S" /muj fs
SntesdndW I L7 8T, LI o - b z3-(Double helix)$/sDNAJL L
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s & K < Chain s Bases I_1s Ll &|, J“ Polynucloetide chain (i
_‘a(jnu‘*»‘; =~SBase pairingpd»Z 7 R Te 3L Uk ik
A=Tpl wi n& e i rrAdenine and Thymine, s

G=Cupln& i:ci:c 7 Guanine and Cytosine

Pyrimidine bases/;IPurine_ujZ_nutdiﬁJ

Y 2T - P By |

J <1 2§ Chain 42t Ji 1 <t 3.4A0 Lot 3o ¥ Base pairs »» U % 426 Ui
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IMAGINARY AXjs
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—— BASE FaiR

UANDNAKS e :12.2.11F

(Source: Fundamentals of Plant Physiology by Dr. V.K. Jain - S. Chand Publishing)
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SUGAR
ADENINE THYMINE

SUGAR
GUANINE CYTOSINE

C A RTE L P AR TS Al s : P
(Source: Fundamentals of Plant Physiology by Dr. V.K. Jain - S. Chand Publishing)
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—e Gk uﬁCodonguqugz]N
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Lul_ugz_n% S F SunlClover $t-RNA S~ spe st m i -RNA
Amino acylsynthetase binding loop-(iD)-Anticodon loop-(D* (Loops) f# 154
-tRibosomal binding loop-(iii).s!

< Bases. iy $i5 £ 54 L) ST L gi-gp &xBases =\ % Anticoldon Loop
_‘gmmwf K = CodonZm-RNA 2« twAnticodon

U~ Loop U1 - Z» Bases 12 ¢8 & Aminoacyl synthetase binding loop
-‘LWL?( ¥ DUH Loop/Uiest L&ard] Dihydrouridines

S ,ng < Jn.,,g/“ GTYCU: vi-gt L xBases=L-<Ribosomal binding loop
2utl_wAnticodon s FL L Lurienelv a2 L t-RNA <t FGTY C Loop
C I FERNA AL dosn Ql;’f!vg(j}’/t—RNAcaf%ﬂb’_uj%u?/ SOl
r- 2> 4480 KRNA;ﬁrui'ur}é_u:/L/(Kc} JTemplate.ij.,{Ié Ld/l;-u:za“.mf}i
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=5l $ el Z-RNA e 0525000 s JUEE il Zn & (§ = RNA
e dueiduil(Colver)ss

e Gkt sSSERNAGHE S Ure %80 bases s Ul £ n U i IGLE-RNA
-l x

Pseudouridine % o (& f Nucleotides.sBases £ (3 gy d/ Jt-RNA
UrJEs #sInosine.sidihydrouridine (DHU)

Cytosine- 24(3" end) 1/ 1< « t» Guanine ;< 5" ¥ =l t-RNA (UZ
e Ul Ul & s L ST S S g uﬂb;/?_bamfj (Cytosine-Adenine (CCA)
SRNA Y-« b ft-RNAL Transfer RNAYRNA gl crbe 5120 s S % b
Utz UM Nacl, £ ot i/ S*S-RN AL Soluble RNA
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—_AMINO

ACID
3!
A
C
C
5" —mm
[}
1]
DHU LOOP . GT v C LOOP
OR |||j OR
AMINO o
ACYL SYNTHETASE - RIBOSOMAL
BINDING LOOP BINDING LOOP
(8 — 12 BASES) (7 BASES)
THE LUMP
ANTICODON
LOOP
(7 BASES)
"h—v_...r
ANTICODON

(g Lz )=sL$t-RNA :12.2.13F
(Source: Fundamentals of Plant Physiology by Dr. V.K. Jain - S. Chand Publishing)
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(Replication of DNA) e zseefIgs 12.2.14

S LEDNALZL Ui T2 LDNAZ = Parent DNA2y < &
—~ £ Semiconservative method.s }(lp%u{lt{f JL‘LWQ{ Replication of DNA
e s
st e e oLl 2 3L g Chainize v LDNASzr 2 &l (D)
= %uﬁ Chainsecos® 2 g wi il S J iz 2 Nucleotide s Tos Lot _(Gii)
ey
Polynculeotide )4 ek gdyamni_grd bz Ut geTNucleotide T g Zyt (il
_uré 2 Chainsesés #¥Chains £ ._#2_t(chains
2 5L Py (ChaifS)of s LW o s bt s sre 20 2t (v)
b= U ZDNAZ S

exChainizesf vyt - uifesd v sy « &5 ES Lt el 2 ZDNAUL AU

-+
DNA Replication
—T...A— — T A — —T..A— —T... A—
— AL T — — A T — A ... T —A ... T—
e —_— -+ —_—
—C ... G — —C G- —C..G— |—C..G—
— G ... C— — G C— —G...C— —G..C—
A DNA Molecule Separated polynuc- Two separated polynucleotide
leotide Chains chains with Free nucleotides aligned
to them
— T ... A— I—T...A—
— AL T— — A ... T—
—C ..G— & —C...G—
—G...C — G ... C—
Two DNA Molecules

Semi Conservative method of the Replication of DNA molecule
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REPLICA

PARENT

(Replication of DNA#/3:DNA :12.2.14.F
(Source: Fundamentals of Plant Physiology by Dr. V.K. Jain - S. Chand Publishing)

( Genetic Code)3y_E2  12.2.15

0T lor® Qo Usdil s § 2 Gk ADNA =L Lz

Jr eSS 1 }g’u’rf LSRN i £ SDNA(Genetic Information) /4 Jyg
IO o ﬁu,m,‘;t{c,;u,@gm_wz_nt&t{gﬁ;@fﬁ (ﬁ(’nunl%{ggu@wuu_uﬂ_n
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Susest s of Lo e s LDNA o Qoo L oipesd s s 20 Shsti P o iom
-t Triplet Codes/ s~
S dndnd U e ozr $aref oz EDNA 7§ e v oF J#m-RNA
N 06 41 p 2 nCodon M iz 21 M M-t U 15/ (Codon)
{1 CodonusiAnticodon - & » Anticodons /s F\- L ¢ Ut s S 2.5 ZRNA
_ujLnLnZ.kefJf =y gy
Non-sense #, uuz.nu:f Jeli S ..,2“"/ ,‘Lguiz‘l(ﬁ u/ UGAUAGUAALL uiﬁ/ f
-%W%( ¥ Stop codontChain termination codonycodon
_p et lpﬂ..{l,»zd/ Genetic code
Stop codongiiy3 sl rE S A ot 56 ] e g w S /64, _1
_‘Lt‘n‘j’"} e AL LIS LGS en et IS 2
st it e S 20E SEukaryotes$sd Ll 2522 tv 55 1 521 Us bl v 3
- uiUlgnuﬁg}Euol?‘L‘f?“A £ Phenylalanine is125 ~UUU 4# Z Jé
- txGenetic code LUty
UUU, UUC = Phenyl alanine<4 un‘f“’? ol ;,;L,gg dl 1L S ‘LL"J:nd’f . 4
-u:/jd/Degenerateci
_u:zZ_nCOmmaless,Z_nuf u;gv%:’&&m&/ J4(Codons)uisd -5
UUUCCC = &% & »Codon &8 s #1521 8 L 27 §Codons -6
Phenylalanin (UUU) + Proline (CCC)
—e bl e D7 e A S EGE LIS asmigkCodon T
_%fd;ujvgJCOdonsuﬁJﬁg
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SECOND LETTER

u C G

uuul Ucu UAU UGU ;

Phe UGU J

uuc J ucc | LAC} I vecS -7 C

U“"‘} Leu UCA (>¢7 | uaA~ UGA™ 4

UUG UcG UAG™ UGG TP G

Cuu CCU CAUY . CGU ")
CUC \ | .. cce | c.ac} ; ceC X 9.
& CUA cca (' } iy |COA (T Al o
= |cuc CCG cha ) O | oo ) ¢ =
2| |Auu ACU AAU - | aGu U |=
=| |auc ACC AnS AN -\cr:f 2
a2 aval " [ aca (™ | Aaa AGAY A | Z
= AUG} Met ACG MG} Lys AGG [ A G | =

GUU GCU GAU} Asp Gt.;t‘i U

GUC GOC \ GAC GGC \ gy  |C

Gua ( 2 Gea (4% | GAAl GGA F A

GUG GCG GAG GGG G

**Chain termination codons or non-sense codons.
(Note: Names of amino acids zgainst the codons are given in zbbreviated form)

(B g )0

(Source: Fundamentals of Plant Physiology by-Dr. V.K. Jain - S. Chand Publishing)
(Synthesis of Proteins in-Plants) l}&Kuf;{,u:f Uy 12.2.16

L dsS LSS LB LDNA L e S g Uy
b
Sm-RNA - < o=y DNA 2 2Nucleoid i Prokaryotes £ DN Az s U oS, 1
(transcription)$l; e Jf UVl e/ Slozla oL uff;/?u"ﬂg 2L Sl nJ:@“
Y20 FL

_‘LWL?( Transcriptssm-RNAsZ 153 0 AU
S = CodonsytU? Ut tt-RNAS s LUzt in St ek sdbam-RNA - 2
~rdsAnticodonsz 2
/{vm-w&/ﬂﬁemplate,jv.{lgu’/l; Jufi’;4/,!leg J'r_,m’;;’um—RNA 3
_‘L&gw AES J’ | 'Mg++UL‘{,_‘Lgﬂﬂ [ /'JL‘!?LGuanosine triphosphate (GTP)
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L SLATPL st o2l &S f v L,C-C-A endl=ULt-RNA  _4

-~ twwl Activation
T 0
R—CH—C + ATP + Enzyme
| T~ OH
NH,
Amino acid
O

(I
Enz—(R—CH—C ~ AMP) + Pyro Phosphate

|
NH

. 2
Amino acyl adenylate

eénzyme complex

+ t-RNA
9]
I v
R—-C|1H—— C—O—+-RNA + Enzyme + AMP
NI—I2
Amino acid attached
to t-RNA

(Activation of the amino acid)e2=#1 4152
(Source: Fundamentals of Plant Physiology by Dr. V.K. Jain - S. Chand Publishing)

(Initiation of Polypeptide chainis{s #iiziialy
Echerihia coli <%ty 26-c twt a7 AUZ 6 306085408 015521,80S tumy I -5
e G 2 ESTF30A 36 F L1 P ot h o EUZ 6 36508 530S 431,708 Ut
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L6 L il e Uz 28 =52 85 -Terminal endém-RNAuleluE;'S 0S -6

-l

e JP S350 508U 2 3 30§ U F 6-RNA-amino acid6id5§308 -7

UUG, uis/ ZJ? < N-Formyl-methionine L s210sls L7 by« o % U K it dk e

LS PSS tzdyt-RNA-N-Formal methionine complex #U1-utAUG, GUG

—cle sy

A0 GTPL LS s1-rde 7 e m-RNA sigrde s upeid 5065085308 -8

s

t7 2 - Em-RNASv £ oI5y S vl e p);{’uzu‘@ kt-RNA-amino acid -9

-‘amc,,?;d/Anti codonsz» Rt-RNA -

(Elongation of Polypeptide chain)e/is§ 4k sl

ki (B3 s bpsigia e s o Sl m-RNA szl 210

_‘guﬂu’ se ZCodoni wi W K Anticodonk{w-‘attg"zc;pj;;@u’@ Kt-RNA S+
‘P’siteuglf_ui‘ui_ujz_”zu’@ KAminoacyl-tRNA Uz L st lss e p){{l/ugl ¥

_e bt/ S /3L m-RNA 2 A’sitel sl ts f S /5 Zm-RNA 7

< m(/ s Peptide chain iyl _;;f s 1s(Carboxylic) u/f J KL kst 11

= /L;ig“mm’ui’ (thi& L JL6t-RNA < ‘Lt“tg.zﬁuﬂf §t-RNA amino acid;ﬁrc‘%

e Gl S ALz Asite e Qs Psitea b f e 41

Lz el & LI LT L =S gl sm-RNA - 12

T

e Gy e (685508t xtnd, <13

( Termination of Polypeptide chain)y, ;g(C“w'ld/ R Gl

G@;;/Non—sense codonuiJLf(m—RNA)p)g’u_,e‘L [;”fr:/“f" = JIE il <14

-HUAA, UAG, UGA Non-sense condons-<

el e it L vmpuie 5 Terminal ende ¢, Zm-RNA  _15

—e bl = < PolysomesZ_s.t_Li¢ /Jlép}g’l/_w&lg;f «~m-RNA
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(Source: Fundamentals of Plant Physiology by Dr. V.K. Jain - S. Chand Publishing)
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(Auxin Transport)(}ﬁ J u) L 14.2.4
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Seifeaid U £ Stodela (1955)sMitchel st dysd 1950677 F Qoo 25 U
v vt LGibberellic acide s/ F s’ ALK 24 Brian et al (1955) % i
-JCEJJ&VJJ'LCI'OSS et al (196 Dyl
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Z Phaseolus coccineus 2 'V b JJ/uﬁ 1958 = » }; = Uy &0 2
W lac,u,{'(lmmature)é

u’f&v&g&;fuw‘atfgd’b;u»gﬂi@é’fﬁ&gurw125@;(5&/. Sy
e P E e Uy b Cor AG A6 e FST

Ent)est S+ (0 # ot Letracyclic diterpene acids J°L(GAs) 4/
-2, (Gibberellane skeleton

NS s Bl -t dsipr v 3G ALG A GA2GA, <& Ur e I fiGas ¥
sd ol 2 S GAy &S U 6 Lk QL AR T seep o S 6 S L5 e L
_‘Lb/g*){,ubg/?‘u}ja,qul‘at‘ny l;c,uf"; 2012 (Gibberellic acid)

GAs; 51GA7GA U2 SUre b Cop-Gas sl s 5y k2000 7
GAy, GAs, U2t -t Cro-Gass - 2 22 £ K195 GAs e 13-t 2
-qu/:‘ sGAy

?Af-OHmmethylziiJ/'b/u%d/uuﬁ&Vd;g%JuluyJ;LGAsJ@o;wLJ/'J!
e by P L K s/ ~COOH EGAS A - SISz tid §

AU et e Ao G i 2o L n Z 1 F LSS
S '/}?‘gml,g,_ujz./ (5%, L}'Z(PI‘CCUI‘SOI’S)MLJ!}:!LJJ ﬁ’//)//JKL AN s S
GALJLLLW[/‘J/ GA deactivation producty Jl-<tt:a B Unsaturated Ketones! Z
-‘a@le%f} s
Mechanism of Gibberellins Action

glO'lOg (0. 1ng)uﬁLettucemuLm-wZ_an'c‘.l&f@tﬁ“ﬂ;;ﬁ;ﬂ?:«%(GaS)JU[
—e L st E e f

6 LE $iadons Ut p it 31 SIS UF Bt e en Lo 2
—utSie S pdnd v il F st Ui Ui U S e A
-7« (Receptor) <* LS, J}?J( urd -1
st en F lie L, L3S« U4Signal transduction pathways -2
w6 S WS S e Pt St Ay 3
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Vsl sl Uy ARe el &“Q»@Lff;l » < Signal transduction pathwaysuly
ctisre Sl i ok S L7
(Synthesis of Gibberlines)t%u"/ / UsUy 14.2.10

& « 5-C precursor £ sl sl ki - ool S Acetate U & L J‘J f s Uy
et Sl L5l o e\fTsopentenyl pyrophosphate (IPP)

L 1ol o £ AUt i(Apical tissues)Us” SAHTE IS f Uy

v

o

4 WELnd ¥ 3 LYITL sz sl |2 <uy"m“%:aan

< PwE vtk SIS Ll S
Formation of terpenoid precursors and.ent = W=yt by beslnunliitys -1
(kanrene in plastids

-t iU £ IPPsigrE & 5-C precursor PP /

Copalyl —IGPP (2 20-C(GGPP) s 15-C (FPP), 10-C(GPP) IPP —/
Zn6uCyclasese b Ut e bl Jl-c o Ja U ent kaurenez »Z_ »« Pyrophosphate
-t
ent—_‘Lmu‘;ﬁ JER (Endoplasmic reticulum)e & kent-Kaurene & o o1 -2
L GAp -« . GAjp = il U <t GAp-aldehyde /T, « ¥ § Kaurene

-=t%*GAs3;=Hydroxylation
Z_mfu;/l}dvdioxygenasesuﬁqu’l-uj&‘jﬁ/fc,GAsggGAlzuﬁJv/;/:“ 3
-

_u:zZ_nJm/“I(Photoperiod)ﬁ%i}/;l;,/l],?u@w'zgd{ /L‘f&tjituﬁ&é‘jd /
:(Gibberlins transport) LF:' J JJ / suny 14211

e o fis E A T, LT a2 5L Fiimf b P T Sty
el sttt uny s ot nF e g ot e L b1 5L B 3l
_aZaFF £ B S (Gibberellin — Glycosides)U £ ¥ 7 £ nf ot S
(Deactivation of Gas)§>/7; f"‘d/ e ’'e
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,./z“&(w_‘gdu/ﬂft'tz;//t{/é/uv/izrzgéuu}/,4/;5 b/l:»/fd/‘ﬂ[uﬁuug
Y 2RIy
1t Jl_%(}lg%[ S SRS S &1, 2(2-B Hydroxyl groupdste  nfit S -1
e d £ AEGAWEGA IS £ AGASGA U2
Sule U2 utd b Js UEGibberellin-glycosides <2 = lo S = oo T A S 2
-bLJWJW &Sk
(Commerical uses of Gibberellin)Jeid e L7/ 14.2.12

= Je et Lu’uu:uuﬁ_wdt&uvg&/ ZoE 4/)3/?4;&0/ lor IS, LS '
ﬂgiiJ&/Jl_‘aCﬁwfﬂ/(Fungal infection) % ulggﬁ9ﬁﬁggjuluﬁéquuﬁi
e bwedy) ,:;J;l_‘at‘ﬂfg/bg ¥Gibberellin .» /u/?UM{f{,u}"’lic“J. gt TS
Celery )¢ &~ Y- I N < Qb J(Spraying) «5s 1 538~ -g ETJ U Uy
Orange )bt £ Us -t Ao Crisp) a2 5157 U b et 3 e J1 Z GA U4 (plant
g UK = 1 ZGA LUl Z_guif'!_n VZy(Rind)gf Lo e 3672 L GA Ji(trees
LJWiLGAuf(Hawaii)&in_Z_g ui” v’ ﬁj’ V- 0 ‘L[}lg.,C(Senescence)u( ey
-~ bl USWIEUB sl 2 L (Sugar Cane) &
(Kinetin-and-Cytokinins)e 6530 gf"’ft{ 14.2.13

Tobacco )/Lg’ﬁ‘a/ ZMiller et al (1955)i Km_&nutuﬂfgbc)guuﬂf"’l/{
;Qyw:f S T e b F sl utz{{/'z;u;/'ié‘LJ/ e £ 4 Jeus® Z(pith
= Ur s EDNA LI 1 U1 & Elislpr! GBIUECellus) o Lok 7 31w
UG ens? s o f U AE SS st S 31t U i £ 1 sid S 2 d wl
_Lgu’f JA(Yeast extract) = & Uslelalid

A AL, SIS U4 P T = JeI ZDNAEE LT b Uife
DNAZ S Fud L i o "LD}L&’}’/ v f’ uL(Degradation)J «1SDNA
Gkt iw S0 1B 1 « Uds e DNA . (antoclaving) L/(f:j Zisd
JI2GE A II90%ns 518 & s(Prescipitation)—x 7 = 3oL (Silver Salts)e/-
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4.# £ 6-furfurylamino purine Skt UL B/ a A6 s Z Purine compound £
W ;(L'KKinetin/ Uty d /,Cytokinesisg,‘:w S# b/ l,?ul.,fg-cf Seste

=5 L«d/ Kinetin

SLeA 142,14

2y 209 30 et Cytokining e %1 § 5% Uit SRl R Pl
_wj;'@ucf‘f{&’v&pgu,L@Lg4jkru-ugu3r/§j;f Ll
- (Zeatin) /Lt bl ki e gf‘fflK;%’vLu,ngLg Uy (Zeatin)fL
6-4, Jlé.Letham_L/,/rrr_Zeatin/ SIS St Ui =5 2 L &4 Letham*1963
-Yestz . » L(4-hydroxy-3-methylbut-trans-2enyl) amino purine

S < amino purine,adenine & Usss £5 Ut Zebw g sl QU cff:{b/ ISy
e/

< tbiiallylic — OH groupytui £+ ‘Lmduupgﬁk,&’v; oA

D/G-‘chlgkg S UEE sy Transuég)c;,?}ﬂf;szfcy;ﬁuuﬁchainuflg ZyU
cuF e ekl J:g; ,c,f Z Zeatin isomerase

& sl I ‘_.j«:'f/g k/leCis—Zeatin_+bnduo;g Je A &glfTrans—zeatinuﬁ JI
Ll v 7 t-RNAss
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Trans-Zeatin Cis—Zeatin

Trans and Cis form of Zeatin
(Other Natural Cytokinins)cf‘:/K J’Eﬁ/&/ﬁ «r 14.2.15
3/,5ﬁujé’ig St /;&,luuz&‘!amino purinese ~ 5 sshste Z(Zeatin) /A s
JN°-(A%-Isopenteny]) adenine (ip).sidihydrozeatin (DZ) . -z b2l & Ut S
b w1 L 230 $(side chain)g$ b (e ViR

CH OH H\ /CH;,
\

Dihydrozeatin (diHZ N°- [.rf — isopentenyl) -
adenine (iP)

N°-(A2-Isopentenyl) adenine (ip)
3/ﬁ¢./5)/5lgfgj-é’igg}ibu’{c«l//g/umc (Z, diHZ and iP)J{K’f.’/VU}%“U’
gz ¢N4ﬁjg J#Ribose Sugar = U* it WY LRibotidesg(Ribosides)u"/ K-
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Purine ring:,NJ.wCJf ¥ Sl Lgu"{ uﬁdﬁ S(Glucosides) 4o ¥ - Qs
#ltlne e F T,Chaing b Ut Aus s A A Znd 740899, T, 3 Uk
5 ;¢J1N3-glucosides-2_nuf Jw':,/t;w&ggo(bound forms)el 2 s 7L 5K
bt S e o T 2GS G B s F it
(Cytokinin Antogonists)oy//dl,d’/ K2l 14.2.16

3-methyl-7-J& LS -l s LSS Kl 2L oy el Sl A
-« (3-methylbutylamino)pyrazolo (4, 3-D) pyramidine
(Synthetic cytokinins) < 61§ #=*

Jé s LI« Benzl adenine (BA)J¢ (i Sui-ut flg 2L ‘f{/?ub & L
et U (Herbicide) Uz A #< thidiazaron
BT i f gty 14.2.17

s adenosine  monophosphate  (AMP) g 2L U2y
» /G isopentenyl transferase * U? g Zox J“L = Isopentylpyrophosphate (AZipp)
N°®-(A%- isopentenyD-adenosine5'- « Conrensation £ st i - < W 2
e oI $Li el rne ([9R-5-plip) 2w f bmonophosphate
- PN (A%-isopentenyl)-adenosine<[9R-5'-plip ¥
t(ip) > N°-(A%-isopentenyD-adenine < ‘Lglg KL Eie S ro S K

-

.‘ali».Zea‘[incj)’gJ:,Jf L (Hydroxylation)_Isopentylchaingb(Gp) ¥
$*9-ribosyl-zeatin-5'-phosphate -« (Hydroxylation) ;¢ «~,[9R-5"-plip ¥
_‘L@.ZGatianjc‘_—ng(ﬁ Lb;uf I %mb’,ﬁf L S tt:[IR-5"p]z

-< twdihydrozeatin (diHZ) < f # S35t Isopentenylside chainl /L ¥
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| /—-<CH1'
: +
P-OH,C O PP-OH, C CH,

Isopentenyl Pyrophosphate
OH OH

Adenosine monophosphate (&4%-iPP)
(AMP)

PPi
/='<$H3 e
e CHy HN—CH/—<CH3

NF N N
[ YN
‘im N> ¥ g Hi%ose* I%‘r'q I N>

Pi
P-OH,C O N° [ﬂz—isopentenyd} adenine
(iP)
o OH OH Hydroxylation
N (A —isopentenyl)-adenine CH, OH
5—phosphate /='<
[9R-5-P]iP HN - CH, CHy

N
Hydroxylation Nl:/le N
' /_<CH2 OH N
— H
HN - CH, CH,4

Zeation (Z)

i \ Ribose
k\ > Reduction -

N~ N :
HN - CH, /_<CH3
P-OH,C _o o 'T:/"Ir$
| SN

OH OH .
9-Ribosylzeatin -5’ — phosphate  Dihydrozeatin (diHZ)
[OR-5-P]Z

V(u'/ g’f:{b‘&zﬁ
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(Deactivation of cytokinins) di///Kr,wJ u"/ g2 14.2.18

e b K u LD AN LS h S S &SI P ST A o5
s 2 AL LSS K L G e Qe
By conjugatione& el re s 1
o et K e L S SR L B e e
-ugz_n(lrreversible)if’* ~JG Lo AL ‘LCJ:Lg(ﬁ (Reversible)y o Jlﬁ+ﬁﬂnK vt
Enbs e ot Ja uﬁN—glucosidesL(Glycosylation)dr/{’;%/vui’u»gu"" ¥
L nE SEesi
A T g a2 O-glucosidese ) £ O-glucosylation Ui e
_‘aﬁ‘:lgw)uﬁ =il ok 5d 47 :K/Lz, AP
N--« oC J & S(Lupinic acid)s/ K (% S e S F Alanine Lo 521 3¢
_C:C b Seds o !@,l/;l‘a&nbxb:«% SN T .U Sglucosides
(By Oxidation)a- sZ 4% 2

LLPulen? By ALutlvdag 3,8 JSIHEL U Uy =
A - tz2s9 4 Tsopentyl side chainZ gLz« -5 (Cytokinin Oxidase)s /i
O-, it o/ f ¢N-glucosides»fip-Zeatin ribosideZ - 1 S u’f LJcis sitrans
LS u:“ Jf «glucosides
(Ethylene)gj,}%ﬁ' I 14.2.19

Ju»g}zﬁm'tg/?/kég;tdg{&u .,Q/Ju%‘«_c)g»d/(Ethylene)wﬁ’;“uu:u,;;
eI bl ST2dE TP onib S22 b o LSS e S i i
Dimitry N. Nelgubow U™ b lid e e oI5 L Ara G g U “éuf s E
SudUs Pea seedlingsuﬁoﬁ}z‘a&guﬁfu{laCoal gas S E =L 1(1901)
(U HH. Cousins (19100 & orkr2 IS Us a3t der SUF Sl
L R L A U A 12 £ okosd R, Gane (1934) e osdd
-93;»»%'4/3?5&{ }?‘LJK AT
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F ot s st L (g ok e S s P S st Fe e
1 Lyr etk L ey L=l e AUV Lumy e Sy sz S
o L ek 3 S e § G E S 0P ek LR 2y
Gas chromatography (GC) 4. 6 sl=t 7 £ (Bury and Thimann 1959, 60)Uis.6
4»&5‘9 JS1i_(Pratt and Goeschal 1969)uﬁf'f.énf Lgf;;;‘”u}”/l[/}b?'d/ J»f ujﬁ“’;“ 38
-y ¢ Z(Natural plant growth harmone)ws 425/ §.5 L
(Chemical Nature)es 5L

_+J 5@/;1Jr15435 L6 ‘LJ‘Z Oleﬁnicq/“ul/gmbgz8uJ}[3LJl/K(C2H4)¢f“‘5}" u

H ~_ /H
@ X b ~
H H
Ethylene

.Lg-‘LJt:/)‘Z" LT u:&’;v“ u/g F .~_&uTﬁ+3n(Volatile)dl,L@juu:mm )fu}l }71‘;/;5“’;“ u
Potassium )& £ty o e Grpaf fendt Qe (n PG ui g 2orlm b,
e u’ug 2o ujifr“ u;urufg JIBs j:‘{'tg %J@MgkL&VTu:(Per manganate
U
(Biosynthesis of Ethylene)l:&(cf,}w’ Iusuy 14220

et o SR L AL e (Methionine) a1 1 sy
_‘an (Aerobic) £/
S- U7 ‘aL“nuGﬁ #Methionine.ATP 2.x Adenosine group LI 4 8Le 1o sk -1
-t (SAM-Synthase)s #6€54 ;Ulz-< txAdenosylmethionine (SAM)

1-aminocyclopropane-1 carboxylic « 2 JSAM Ut L e 1 dopips 2
2304 ACC-Synthases ~6 U U~ U2 5" -methylthioadenosine (MTA).sfacid (ACC)

-
¢
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1as e ACC-Oxidase s U1oc Fort nie Sraf SACC U o 15 1o 15 3
et K e L LIKH,0HCN S Ut

5%;@“(&5 LUk G LIAA S pd s, KL/J}"’/VVQJ&&_L@*}W
(Mechanical wounding)t»{s £6Uss5.s(Stress Condition)=ibds
(Antagonists of Ethylene action)estd_1s& 851 ‘_gfkﬁ' I 14.2.21

i sz S e IS Lwﬁ“’;ﬁzuﬁf AL Uy
&TMJK.LL&;;/}!;/MWMJS@/K/? (e $1065) 56 sk CO, xLTdy -1
WIS ,{u/wumu@;%&ﬁﬁ@JK{tg_+3uufutwdt,'g@/u){ufwﬁ“}%_f%lg%
MU L TS e L L, L(Ripening)é SULKT Ut S s 2 S e
SIS Ao 5 ST L LMo U7 S e Gt 2 S o Lms S 23S Uy 65
_‘gl:wdl??uKLn,,v’Luu:,w;u‘aﬁg
4¢P s 0ilver Nitrate (AgNo3)e. %t s 8 ij/}’ «(Silver Ions)’ Va2
= CO,tS mz;_;,/,wuu_;,;,/;g./@%;v Silver thio sulphate Ag (S,04)>
>/ Jb?/lé{;r L i 7 //(Cut flowers)Us# 4 Silver thiosulphate- s s =5bsslJ
-t
'S /“uéujijv“ u?u;zZZ/lg(ﬁ Olefinic-compounds s coer e~ f Jb sl 3
2, 5- » l-methyl cyclopropene (MCP)drans-cyclooctene % ¢f - s
- fJCnorbornadiene
(Abscisic Acid — ABA) LJt+T  14.2.22

2 Sl L= kg 79 L(Cotton)=k'_(F.T. Addicott — 1963)¢>@;T¢_§ |
< Abscisic Acid(ABA)Y iUt w! -l s¢e§Abscicin — 1 1B 2L, L Ussy
Woda
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Cis-Abscisic acid Trans-Abscisic acid
(Biologically active) (Biologically inactive)

Isoprenec? Ju1-(C; 5H2004-Jml53£)l/)-‘¢_.f ~15-C sesquiterpene—[/ABA ¥
.’A/f Hydroxle’f Ts.4fy L Ll s Keto S - gt et Cyclohexane ringsi =Gy &
Le twCarboxylic groupy ALy e s

S 3 e STRSrdd, (“’ LSSl *
_ujLnuﬁTransJ;uCiso’irLSlmABA PAg

ABA_c tnJui ¢ 3 2< thly JECis formutunyABAUL bl o+ 358 F
-ccis form(s /4»2,444

e (Cwf? £Cis-ABA ;o s Ui Trans ABA %

bbb T USRS ULABA

(S) cis-ABA (R) cis-ABA

not ) -én u;“ Jx i L (LﬁlR/;lS s L < trans.sICis PA¢
_(interconvertible

o 2 TSR ASELIIUSA(Syntheti) ABAS #+ s b 8 ¥
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(Biosynthesis of ABA in Plants) U§ABA Uy 14.2.23
t~Neoxanthin| Violaxanthin ¢ o~ <t (Pathway) L(zs ABA U U2y &

L A (CytosoD S S A Tole At et b 202 L ABA
S s a /b Zeaxanthin epoxidaseui'u’!-r_Zeaxanthin‘LL"nJ’ L Violaxanthin

b N

_‘Lt’lg}’id & J-Xaanthoxals 29" —cis—neoxanthingwd «Violaxanthin
VS U - b L, d,«“f s3 U~ Cytosol 2 e tm Jo o~ ABA 77, Xanthoxal ¥
-Ute e rbAldehyde oxidases
(Deactivation of ABA in Plants) J ;LK(,WJABAU.‘I sy 14224

_‘g@ 1% i(deactivation)f s UK % SABA= s s U2y
JELT, < Ux U% Phaseic acid (PA)/L +~ ABA :t:¥Phaseic acid = J* $u -1
4« 7DPA Ut Udus? P~ - tt ¢xDihydrophaseic acid (DPA) = b F L Keto group
ot 2 s(Inactive) s & el Udss S #Twctl 2 4-glucoside of DPA LU
Utz s S e £ Phaseic acidy A4, ABA_ctnJs & Phaseic acid
SS e J/f& Sugar molecules< < ABA Ilydly 24 2 Uy 16U AL g 2
(inactivated) »./ ¢ # ABA L4 U1 -ut &t ABA-B-D..glucosyl ester (ABA-GE)
Sl bn
(ABA Transport in Plants)(}iz J ABAUZU»y 14225

e e L P b 2 L S 21406 S £ CABA U Ussy
J+vﬂufuﬁ‘f7¢/;l‘awnﬂjadﬁuﬁw&Lu»;ABAm,L@gﬂ}z_M&;/g -1
dn e fds
e dneenFGABASE = Ld 2
_‘LV%J};; 415501,/,19&?%uﬁujifiﬁ/;u(guABA 3
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dlgABAuﬁw"f.J;J’g-‘aL“thguﬁu?y @5/df/ABAUI;2f.uﬁ/>root capli sz 4
-‘at‘num <& ¥
(5 T 25 p o S 2 et LU §# e WIABAnf - 16.32pHF 25
LS AL 5,
UEABA-B-D-glucooyl<t oy o fw Lt ctnfE tedo st T ABA -6
et
(Inhibitory Growth Regulators)et/ 21/ 5 dl, 14.2.26

Inhibitory )/ 1 Sl Lo #U A L Uietwnson Sl 2 = v kb LIABA
Sy PLU,FNE WA LJ!-+f Growth inhibitor\(growth regulators
e bl it e Bl Gl e AU A iUt el e A L 25t
J“Gemmae. -ty U Liverwortds 2z« Growth inhibitor—{/Lanularic acid -1
(665, L(Vegetative propagules)(b?lgwleﬁ'iui,-‘at“tgggujrbeifij-;lgw;?
et
s Uy e er(Methyl ester) IS Bl i o Lo < LI fs e Jasmonic acid -2
Ussy £ 120610146  Ussy 1 50843 asmonates=¢t< b2 | J~(Jasmine 0l Lo s
& « Linolenic acid =y s g ZoseUs(Fungi, Mosses, Ferns)(” /U~ LU’J Js)
Y P a/./(Senescence)J dedS u:%/;!u:/;;.f;// KUre ,cgéuu,g al,f/,_uj

(Learning Outcomes)( Cdlﬂ/! 14.3
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_u;leﬁLgu.,Qﬂ.me}“nJK

L Parenchyma cells £ e e (b Ll tZ e U b ¥ Ut TS Ussy
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(Growth Inhibitors)et” 1 & L3 K gr A b Ut umye f1 £

(Model Examination Questions)aﬂ!r&g’wr; 14.5

(Objective Answer Types Questions)eUis ARSI et 14.5.1
_ujjifu;r/gLué_tnguﬁuug -1
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(Short Answer Type Questions)e Uy bt/ o 14.5.2
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(Long Answer Type Questions)e iy b el f 14.5.3
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(Photoperiodism in Plants)
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Experiment on cocklebur plants to show that photoperiodic stimulus in perceived by :15.2.9(a)f*
the leaves. Flowering occurs even if a single leaf in exposed to appropriate photoperiod.

(Source: Fundamentals of Plant Physiology by Dr. V. K. Jain - S. Chand Publishing)
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Experiments on cocklebur plants to show that photoperiodic :15.2.9(b) F*

stimulus can be transmitted from one branch of the plant to another.
(Source: Fundamentals of Plant Physiology by Dr. V.K. Jain - S. Chand Publishing)

c;;)g..{i : 15.2.9(0)%
L}O‘XU(U}”/&J/)B%—H&(}/K}%{.U.?;/”

(Source: Fundamentals of Plant Physiology by Dr. V.K. Jain - S. Chand Publishing)
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