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Growth and development

10 6 2 WTemeiled An organism starts as a single cell

56T, 2_mIUL&eT  Various cells and organs

Development = growth + differentiation

INn plants: leaf, root, shoot, flower

5IT6V LDITMHMMIE

61T Germination; seasonal changes
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Where growth takes place

&6 (& FUNE S S S & | Shoot apical
meristem

Vascular

GYOTEES 6 cambium

Vascular
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Root apical
meristem
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Measuring growth

e eueTiFS Smbs s Plant growth is open
3|61 F 6V Measuring
H6TLD, LIFLILY, 6T60L Length, area, weight,
2/600)| 01621 6306301 & 60 F Number of cells
PLP6OTN) &L_L_RIB6IT Three phases

FHH5H5\ &, HLF|, pSHTFS] Meristem, extension, maturation
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Rate of growth
Crilw aueTiEs; ol (heusmiFs L =L+ rt Linear growth; arithmetic growth
Ly O\5ML_ &5 o616y ¥ DIDT 6U6TI&F6IGL0 Ly initial measure; r constant growth rate
L, = t steorp CB158160 6u6TIESIUIN60T Si6TT6Y L, growth at time ¢
CILUMHHUTIFF]; (b DHEUETTFF W, = Woe” Geometrical or exponential growth

W, tsnL&sib; t Grrb swlsgs W, W, initial; W, at ¢



GUETIFSIUIN6OT LIMITI(SH 6T
Growth patterns
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> pattern
et Mm@ L LD (LSl60T +SMi&)) Lag phase
OlgeumeT GIGTL &L Slow start
SN(HBHHSHBHL_L_LD Fxponential phase
Crwem) s H6r Lilifl&leormeot Daughter cells divide
&I LIL|SHBL_L_LD Stationary phase

61 L_GU[JLDL] Nutritional limit
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Differentiation

Differentiation
Form in apical meristems
Specialize for different functions
Tracheary cells of xylem

L ose water and harden

Dedifferentiation
Parenchyma -> cork cambium
Re-differentiation

Cork cambium -> different functions
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Differentiation is open

Depends on location
From root apical meristem
front: rootcap

side: epidermis
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Development

OIS S = eueTIFS] + GoumILiL_6v Development = growth + differentiation



OIS BFHMG SL_(HLLDHSGHID SHITT600TIh6IT

Factors controlling development

o _L_SITII600TI 6T Intrinsic factors
2|600)|6)|L_ &b T[T 60071 61T Intracellular factors
DT LN S ST IT 6007 & 61T Genetic factors
21600)|6111 60L& S TIT650T & 61T Intercellular factors
UETOITTWOMIGNIS S SH6T Growth regulators
01616171 S M7 6107 & 61T Extrinsic factors
62617, GlOULILIMBIEm6D, HI] Light, temperature, water

& &G TFF60r, 2enl_ LD, LleoreorLiIm Oxygen, nutrients, etc.
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Phase of lite
ENvironment
Heterophylly
Larkspur

Buttercup

Plasticity of development
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Plant growth regulators (PG.

Growth promoters
Cell, enlargement, cell division
oattern formation, tropic growth
flowering, fruiting, seed formation
Growth inhibitors
Hybernation, apscission

Response to wound and stress
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5 types of regulators

CU6TTIE S BBl S 6T Growth promoters
3}, & F601& 61T Auxins
LA & B 61T Gibberellins
> WiTaneiws Sl Cytokinins
AIETIFFIDMILILN S 6T Growth inhibitors
©_GITDeILOI6VID Abscisic acid

&8 601 (618 65607) Fthene (ethylene)
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Qlevor CL_mev-3- S Flmmlsauldlevid (Qleueu) Indole-3-acetic acid (IAA)
Qevor GL_me0-3-BretTaeUmull & elLdlevd (QImme) Indolebutanoic acid (IBA)
MBS SH6060TS MBIV (BTeue) Naphthalene acetic acid (NAA)

2,4-m@Cemmrulernd@sadlmmMlsadleon (R96) 2,4-dichlorophenoxyacetic acid (2,4-D)

Gouqnadluiley|d Hevor(ha&ulenid 2 6ooTL_MEl60T M 60T Produced at stem and root apices

G600T(h0leuL_L_ 65160 GeurflL_6D, LI S5FH6V: H60T60TMSH Rooting in stem cuttings, flowering: pineapple

Q/




o FHF|GWMMHIFH6D Apical dominance
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suedl!, euadlo, ..., euedlioo, ... GA1, GAy, ..., GAroo,...

Beu6rTmeuoTemLOUIN6DT LILLI6DTEH61T: Agricultural uses:
STTLnFUN6L HeNSHMS NS B[S 60 Elongation in grapes
SHDEOU HLLg 6DNFFme S FFlasSma) Lengthening sugarcase improves yield
S LILN6ITI6L LILDMRIGH6MTI60T 61Lq 61Ml&6m6TT GLOLI(HS &6V Improving shape of fruits in apple

261 & U 6MEVIDTRISH6ITI6L elemTaUTeT ellenSUMLIGS) Farly seed production in coniters
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Cameneilusseor: GFmeTallen, ©SHmIGMUILILITED
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GoummF&l&6r, SeMToImL(h&6T, LilEhdr & & MUS6NT
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61L_L_[TIBH6VTI60T H6DEF6MEMEV 261 & (G G| 60TM60T

/eatin: corn kernel coconut milk

Synthesised where cells divide

Cytokinins

5607 (Silg 6vtlenTauhS): SWllemidevilent allbGerfl Kinetin (adenine derivative): herring sperm DNA

Root apices, shoot buds, young fruits

Lateral shoot growth

Promote nutrient mobilisation
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Abscisic acid

el euergSluileot oI Inhibitor of plant growth
AIETIFeMSITHMSHS6oT DMILILI Inhibitor of metabolism

o> glTallenin ClFWeINSESSHSID Abscission and dormancy
Al6emS (PEOETULIMS MISSME) Inhibits seed germination
Q160G HI6METH6T eP(HEUEHS GIT6voT(HSBIM G Stimulates stomata closure

6160 S B 61TI60T EUETTTSBID, (PSHITH6V, CIFWEIMSHBLD Seed development, maturation, dormancy
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Hthene
Qlemev epLILIML &I 2 STGH6V; &6l LG GH6v Leaf senescence and abscission; fruit ripening
S DHISHFHTOTMRIS6TEL HeaniallenL_mwl HL_L 6 Internode elongation in deep water plants
LQlem6L h(H &b S GL6v Leaf above water
Coug&Mell 2_[hHeumeuemns 26m8 G 6NG 560 Promotes root hair formation
2 L SeUTUIUmL iS5G S60 Increases absorbing surface

GoueTmenoTemOWI6D LLSSH6VISGD LIDSSHEV|H G Flowering and ripeing in agriculture



661TIWITEL SBMLOIUM(LDRIG

Photoperiodism
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Vernalisation

Optimum temperature induces flowering
Spring variety, winter variety
Wheat, barley, rye
Plant spring variety in spring
Biennial plants
Sugarbeet, cabbage, carrot

Single fruit in the second year
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Seed dormancy

OleueTIBIEmELEMIDHET FTFHSHDNE &(HSEHWDELITGID Fven when external conditions favor
AN SO HIMELEMIDHETITEL (LPEwIETOIL 6160 6%)6V internal conditions prevent germination
H1q 60TLDMT6OT 61160 U|6T M Hard seed coat
CoHWHCHT GHISHHCWT 2_6mL S&H6VMD Abrasion or shaking can break
CoudlmMILILNSH6T: 2 STDeIH6VMmI&ET, Chemical inhibitors: abscisic acids,
91607601 B GULOIGV Ml S 61T, D4 B HITITLISHEULOIGVLD ohenolic acids, ascorbic acid

eIl W B HLleV (LD, mBMEML (h&EHD 6TdlTdalerment Gibberellic acid nitrates oppose
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Growth: size increase due to cell division
Root and shoot apical metistems
Arithmetic and exponential growth

Differentiation: division stops, specialization
Dedifferentiation, Re-differentiation

Plant growth regulators (PGR)

Auxins, gibberelling, cytokinins

Abscisic acid, ethene
Photoperiodism

Long day and short day plants

Vernalisation, seed dormancy



