Plant Growth and Development

Chapter - 15
3INGTH S easid 4 31Q uQshwR

e 1. gﬂ!i‘aqﬁﬁﬁa; uRatq, fAfddes, it W@ife ofs, AR s gfa w
e 21
ITR—IRE (Growth)—H @9 FF a1 ol U= frard gf &1 feeh o
Shfea WoR ¥ AT ofg TF IR WRAl B 9% U FUeie, Igaded adl HIIeus i
e B Tl 3R ; SR— TR, {wd, TS, TS, ST, S SE A
W(Differenﬁation)—?ﬁﬁf ﬁq@iﬁ,%ﬁaﬂwwﬁ‘aﬁaﬁa@aﬁﬁm&mm
T AR & T e A fadifeetor % R fafs w9 A aRafia 9 ]; S—eem
9 TR % aed SISl
qft@e T (Development)—3Rae" o ufiFan & e srwia T ia & e = 8§
I T ¥ TR TEAE WA &, S GO Y1 S F A IR B
FIf§YeT (Dedifferentiation)—sifera fardifea Tard Hifirepd o Hiferent fawrm it
S 6 B, ST A $O Fiveel ¥ TfaueE e v @ S 35w
gfsean ﬁﬁ‘ﬁﬁ (dedifferentiation) T %; I—aTh T, W’q Tl
qAfaaeT (Redifferentiation)— P afed SRS a1 SHawl @ o AT 7ot
favem s T @ 3 € iR fafire w1l A % fon worafa @ S §) 39 s
ED| Sﬂﬁ’ﬁaﬂ' (redifferentiation) FEd %I
Hifira gfig (Determinate Growth)—dei ¥ gfig Hifira ot €t @ iRk arelifira o @
et g L W §; ofa: 39 oriifa gfg i &l 9t 31 39 gfE w1 R
fassdiqs s & WY W SRy ? (g 9, T o) | e fawsEae % R
9 Hte ¥ wea 2
ﬁﬁ@q‘(Meristem)—'a ﬁmm%lmmﬁaﬁﬁﬁmﬁﬁ%l
} SaF & WY 7 ued F frern €; SA—get ¥, T W, Sfiaem anfel
R o (Growth Rate)—THd Fi Wi 396 ¥ 9 g5 9f6 9 gfg W Fed §1 W
TfoT ©9 ¥ <A T GHAT 81 T S 3% 3961 31 fafa= it | sifasw wifdrent
fmto wX gwar &1 3fg R 3 i st SHIEE 9§ i 21
get 2. gftra et ¥ shawt A flt o wranfere (parameter) & gfx & afta =&
fran < Aepar 8, FA?
J— gfs & yrafers
ghg wft SHaafE = & Hewyel R &1 die ¥ 9fg Sl fasee, ik
e = <eifRtor qo I faveT & woraey gl 21 1 &t ARy wifyrenrett
(meristematic cells) & T fATSH # &Ha U Sl &1 TEr=aa i fFsee
TS G T F MY (apex) T BN 21 T erawy g AU T H s ¥ G e
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21 TET (cambium) T ek THT (cork cambium) ¥ FRU T 3R 5 Ft Al §
35 ot &1 T et IR (secondary growth) FEd B

FREE ®R R e Tom: Sagsd a1 § 949 &1 Rom R1 shages Fi sgad @
T 1 AT HSA 81 g T A ¥ FT WIS —a R A 38, T W
ofg, orard, S, ARG q91 RV G A gfg | WEH TS F IBRY
AW 9 U TN 17,500 RS 1 FmivT Far {1 TSt Fit B & AFR
¥ TN 3,50,000 T G B Tt 21 T AT F T ¥ 3fE 9 | 7w afiem,
i ¥ AR g e A fiuw steve ¥ wAw S

e 3. <fda affra Fifte—

(a1) sipnldniy gfs, () Ryvilge gfeg o

(@ wfragfs (@ Td WY g R
i T () st g
gt AR & TEE 99 aet Q Safd

RN ¥ 9 T Ffve R faafsa
AR wR 2 o < P faafke @
yfgea Bl @t 21 STt gfeg I &
fifad R W ofg T o A @ T &1 T
Tw e et Bt @) ded fa W
g () w99 % fies aTafed 3 78 R
Wa? GAEEY 3G 9 (linear curve) S
@m%éwq@ﬁmmm%wm
HHd B—

S

HEIGHT OF THE PLANT

L1=L0+rt

L, =99 ¢ R A=, e

Ly =W ‘0’ R T C TwE

—qf - )  f-Praw ey () e
r =36 T Al v e W ) T

(x) sarferdte 9 )

T R Ife agan 08 F T S Hit STATIONARY PHASE
%—gmwﬁaﬁwﬁawﬁﬁ W/

|

wRft® &ir gfg &eT (initial lag phase)'ﬁ
g W R vafa @it Rt ] avEe 9"
o 8 o % 3R I==@m 9 (maximum
point) T Y= Wt 21 3V Hew i Fhg FeT
(middle logarithmic phase) &3 1 THH
TYE 7€ T HR-oR F9 St Wt § SiR T
¥ for @ Wit @1 30 rfaw g gfig @ e
(last stationary phase) ¥ed &1 T SaIfd LAG PHASE

e FEY ) Tl I fororm & w0 <R el p— —>
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I et § ok T weER Rl 8 R eman s TERt {1 iy e d
S ¥ e i X ol S R @ o @1 o ¥ Wi gfe A I W sifeRd
A R T ROWTEE 98 (sigmoid curve) T Bl }1 T8 ‘S’ H SH[ HI Bl 21
%ﬁgﬁﬂaﬁg (geometrical growth) ! Tfor &Y § Frefafaa THR =9
Wy = wg
W& W, = 3ifan AIHPR—IR, F=E, TET AfR
W, = TR R, gf6 & oW &

r = 3fe | (AR T W)

t =94 ¥ gf&

e = TAVIfdeh STEIUTeh T 3MER (base of natural logarithms)

r =T R 36 T 31 78 N8 g 7 gy aneh w1 Ffor e A %
fog 2, R & gy gEiw (efﬁciencyindex)'a?mﬁmmm%; 3
W, &1 S SR W, % SREVE SR W Frsit w21

m
(B)
® - GEOMETRIC GROWTH
- ARITHMETIC GROWTH 4'_5‘3‘ \ NN
FET 11

JANNY <z ZAVNNNNSS
ELLI 1] IR e R

(o) TED
(C) STAGES OF EMBRYO. \/\" ;/ ZYGOTE DIVIDED

(1)
\}/

GEOMETRIC PHASE
ALL CELLS DIVIDE

ARITHMETIC PHASE :

(A) THESE CELLS DIVIDE [ = CELLS CAPABLE OF DIVISION
[0 = CELLS THAT LOSE CAPACITY TO DIVIDE

(B) THESE CELL DO NOT DIVIDE [

fos-(a) st sfc (B) v 3fE,
(C) ot frmra & W i o vt fen
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(w) Rywtze g o
e & S A TaEmel ¥ fawea X WHy —
(i) SRt i 9f& Fe (Initial lag phase)
(i) 77 st gf§ e (Middle lag phase)
(iii) 3f~m € 9f& F1e1 (Last stationary phase)
I G T 1 THE W T G A ‘5 ATHIR T Ak W o 21 39 Ramage

g T Fea T
(7) o wd |et gfg ==
(i) W= :;T;SIW g ¥ o 96 1 qgot 71 I g T (absolute growth
rate) i
(i) fret €t " yoreh #t vt gfe T ¥ 3fE B I R W weffim e
mﬂ&tqﬁsxa (relative growth rate) shgcirdl %I

Torx—awguf 3t wrgr gfig <X uwit A war B @ 38 T T 30 e
R ¥ A ¥ A3l B & B'aw 5 Oft-2 wgr g i

N il 3 T Pk T A S vl dewa TR gfe w S, R R A w

Ny g ] e R

U 4. Wil ure gfex frammet & uiw 7= i@ & ar | faflae) 7@ snfiwr,
A ywra won FR/arErE § 37% Wi S ar A e

F— e urey gfes frams

R it frasiaat SRS (meristematic cells) 3R e T IR T wel

¥ yghe w0 A IO N T N FEfE e @ Tee et

(phytohormones) F&d €1 ¥ ifq qew AAn ¥ WRaeq ¥ wwmm A F o= o

(9rt) X v gfg T 3T Saawr Bt B yifaa @ fFrafsa #@ §-ave

(Went,.1928) ¥ I{8R gfg Frames vdf & v ¥ gfg & €

Ry 2 M TN Prefafad s g e ¥ @i o §—

(1) 3T (Auxins)
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(2) f=sRf&T (Gibberellins)

(3) WAATHRFA (Cytokinins)

(4) UsEiifas 3 (Abscisic acid)
(5) WoeiA (Ethylene)

1. 3ifea

Fa9H SIS (Darwin, 1880) 7 @1 o H0 UTH (Phalaris canariensis) % TAGWE,
¥ WG ST (coleoptile) THARH! TH H 3R T TR €, Wy W el F v Y
FE 31 | I8 ThHalhl T &t 3R T Jgan

LIGHT LIGHT
ﬂ «— «—
«— «—
~ [~ COLEOPTILE

(A) (B)
For-yig =ier st wIvd o & Ut yehTiTe S OT Uigh st
WaRTYT it AR AT &1

TMIAT-AWT (Boysen-Jensen 1910-1913) ﬁ Fe T WX 9ISt A AR (agar) &

@1, T G99 WA 3R F TAFR The H F T MK 91 &
ummr@%%m@mmmﬁm@amﬁwwﬁamaﬁmg
ST ]1 AU (Went, 1928) 3 TR WHR F AT (Avena sativa) F TAIIE R fhw)
ITN A/ % Frepd Frmen 6 Wigt S & W R S vEEfe werd TR #
THY (block) & 31 74T g1 U 3 W A F F TYL MY N R F HA R @I
oS Heg 31y (WIFHT) F Taeh I TN &R, THATEH SR ST R T I
mss%mmmm%g%%ﬁmam%aﬁzmss%mmﬁ

SR o % ZHe A T A

, LIGHT
-
COLEOPTILE TIP e
- e
4—— | |GHT
—
= AuxiN 5% ;lll- - AUXIN 35% :
() R )
AGAR MICA  AGAR
BLOCK SHEET BLOCK AFTER SOME TIME OF EXPERIMENT

fa-dve grr 3 & wigR =i & vitd o o T yarm
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QU A TW TEEFH TS B RNFAT (auxin) T4 A e it arsw @ F &
ﬁm?'%ﬁmﬁq@mﬁm%%a?%mﬁ“émg
haE®Y Wl?l‘lﬂ'ﬂﬂ? (phototropism) &l (geotropism) |

FAY S (Kenneth Thimann) 3 AFFET B Y& €I ¥ W & 9 AMfvas

= 9@ &

SFE= & FFIA yHE Tl Iuhh

(i) AHPNIAAT Td TEAIAAT (Phototropism and Geotropism)—3faed i
Afas w1 T & fae gfead® (promotional) TH W * foe gfedus
(inhibition) ¥=T9 T@ 81

(ii) Vit wanfaar (Apical dominance)—QIHFIaar R & a7 41 URESN & WE |
fom e Q@ wfaq A TREd FaRe Hfaael @ 3fe w1 TR
(inhibition) FXQ €1 WY Fiera A T 2 J vty Hwawd v A e F@
?) =g AT a9 wERda % A W w9 el 89 SRR e
@A Q wifed o 2 '

(iii) T (Abscission)—vRysa v, T3 3R Fot T o & 9 & TR0
WA gag D IR R EH; SR—IAA, IBA T RN Frsal w1 fegam
m%mmmﬁ%ﬁwﬁﬁmmm%lmwamaﬁawm
B 2

(iv) APAFHBAT (Parthenocarpy)—3s el & T wrmor 3k fde & it
Hel T T B S §; SR—SA, Hell, §= g A 3 e fiofea 2 2
iR & S W A FA W fa e § o fsfmareon €
e F AFAFHEAT Fed 21 sioRfea Gl § @R A g @ A s
Bt 31

(v) @UUAAR FERUT (Weed destruction)—@d! § WI: 3 Sielt 9 37 314 T,
T TUAER F2d ¢ A FEA F WY Werewsl w0 AR H g9 1 8
WARIT 7% A PRE-TER, S8 T SRR SRuqar FE=n e s 21
2, 4D THE TN AT F ITEM T THANY FEA F IW- qA
faafeiosh @gaaR W T R S Tl 8

(vi) & T WX K] fa9ET (Root differentiation on Stem cutting)—3&® qey ¥
FOW AR AT MY dER fR SR ) SfER; SR—IBA 1 YA S &
free fl |+ @ w Wiy e ot {1 ot A @1 ITEm gEgad
[ d it Far F=A § e s R

(vii) Wg@ar F==AUr (Control of Dormancy)—3T] & H< a4l 3 Y S5+
99 A A qF Sl T FfAeel F IR B A & e 3R F7 I W)
WA foran w1 21 AR 1 foeHhE & $¢ M a9 W §Ea fFa =i
T 81 AT FHerel ¥ fore Ifedas =1 8 50 T

2. Refaa | |

9 & HE W qh (Ffern dieferi—foolish seedling) T AT T e forakern
RAFVE (Gibberella fujikurol) A aXaT €T 3E WY tftes o, wiral qef enah 3k
TA R BN ¥ FAWHET (Kurosawa, 1926) I NI foman 7F 9K was 511 &fed
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= e U R fogw T A e den oft 3R @ s 1 aragar skgarsht (Yabuta
and Hayashi, 1939) ¥ Fa% ¥ W A gfg Fram= wd = a5 fFa, @
fAaRfeT—A (GA) T a1 T =R T @il T faRfeT—A g 1 3 9%
TN 110 ¥R F GA @R & 9% B

e #1 orey FIffet w uwe wd FR a1 anErEt A A

) oTETE ¥ <t AT (Efficiency of increase the length)—fSaRfem & w&m @
TR T A 91 98 R A W, AT T€ T I Al 7 Wi wan @
597 | GA 1 fogam v a1 81 GA % ST A A9 9 Fef o7 B 9 ©) 3
%mﬁmﬁwm%ﬁaﬁ@ﬁtmmméﬁaﬂmwaﬁwg
T FHA & IARA 20 A W THS 9§ I 2

(ii) J9 W WWTS (Effect of Flowering)—%® W&l & R wW A9 77 qef
WeRT9T A7afA (long photoperiod) T Ta¥gaal Bt 81 afE 37 W W GA
fogs@ frd WY @ TR g ¥ & o @1 s A4 wwad de ) we
SRR FA TR &1 GA F W Y9G T e W (Bolting effect) F8d
TS ITEM GH, MR, e, T i F g F g fean s R

(iii) STFEHHBAT (Parthenocarphy)—GA % fogwa 19 | famr = & w0
TR el sfed 2 8l

(iv) gﬂvimwmwr (Senescence)—GA Fell ! Sieg) iR @ AF H TeEs B

|

(v) ST T ST (Seed Germination)—GA SIS F GV F @ W €

(vi) dvelf @t qftaa@ar (Maturity of Plants)—GA &1 fog®@ R ¥ AF-gdsist
¢ v sRyraen ¥ ik e ) TR & o R

3. ARAYEEfAT

FRAEEAA SfRE ® Jerga A R e w1 I8 FQ {1 Tho W

(F. Skoog) T4T IT* WeAMA I @ fr g & @ F veyd gus ¥ fasfea

FFSA F Ty TR 71 R, 99 qem ¥ FiRE F AR SRRt s

QAN 37 TN e FHEATET T SHHT W HFAET @M AW a1 FeAEi 3 AFm F

i ¥ T € v W FF 39 T AT (zeatin) @ FEAfE i A

|EREREE @ ¥

aASEAA & FIffs! yvuE ud S

() & v FER e 1 WRT F=@ &1

(ii) ¥ Sfofar (senescence) T A B

(iii) TR P ¥ it wEdERRE 9 % i % Fmiv Hi frafm w0 )
IS qrarg it PR =1 gadT W 99 Gfte davEgE reEw R iR S
A Fe Herw (callus) © Frewfira S 31 afk Tremm ¥ aeRiwRlcE SR st
I AT TZA T <l I AL T8 H faH 2 1 YA+ & 5@m e
sﬁﬁﬁuﬂgmm%‘;ﬂﬁ:#ﬁs@%ﬁawmﬁﬁaﬁﬁmm
AT 21
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4. Y=iifes ort

T T TR 3w % 98 R el ¥ O Terd IsEfE (abscisin) ST
frmm 3@ wd @ e 98 W fose ¥ ol W faemw @ wmn R
AARET (Wareing, 1963) ¥ TG it 9fedl ¥ SRR (dormin) e fFan, o =Sk &
g iR Fiawel F 9fe F SEE w21 3 A ! 3 Yselifrens 3 wal
)|

Yfifire orr o1 SIfdet uvE TE HEw
(i) F¥eRTT (Abscission)—3€ ufadl & faem 1 IR wxa %l

(ii) HfeTaRTSH et gleg We sfiwil T FRUT (Growth of buds and germination of
seeds)—38 FHowRl # ghg 3 Sl & AHTOT B e B

(iii) SUTAT (Senescence)—g sitofar = ARa wtar B

(iv) aTeNedsis =0T (Control of Transpiration)—3Ie T W oW W
IS FE R H HH A 21 TR ITANT FA A e o A SR FA F
fore sugE 2

) ﬁ‘ﬁ'ﬂfw (Tuber Formatjon)—ﬂlq'ef g Fmiv § dJera %l

(vi) fYTEfaae Ud  wifdtem  Sreifewor  (Cell division and  Cell.
Elonggﬁon)—m I FIfYER fauem aar FifvE Jeffwo w1 Jaes
COGIN]|

wﬁgmﬁﬁm%mﬁﬁamﬁaﬁtwqﬁm&ﬁﬁtﬂémm

CRGIH

5. frefi
T (Burge, 1962) 3 e # Uiy gHT fag fFam a8 gEaa: g 9 wall 9@
e aren i g7l S 2

uftrefte &1 wiliet wwe wd "ew

(i) g7 (Flowering)—Jg TR T F HH FAT ¢, Al S F T B
Maw@md

(if) TXETTT (Abscission)—a% TR, To7 71 Bell % fae I da HT )

(iii) g7 aR@d= (Flower Modlﬁcanon)—Wﬁi'Fﬁ FA. 5 N A ‘Irlﬁﬂ"‘{ R g
H TS B w9 W A6l IO H HEH T Q|

(1v)WﬁEiTWT (Fruit Ripening)—3% %l % M § Wed® el 1 (1M,
e, Wﬁmﬂﬁmﬂifﬂmﬂ(emephon)ﬂmaﬂ@ﬁﬂ?w
mﬁmmm%wﬁﬁwwﬁﬁmﬂﬁmﬁmﬁﬁ%mﬁ
el A et 21)

woet 5. diftaeiferar qur su=hevor #0187 §9 Had &I 9ui S|

IR— Sifaemferan

el F Hem- e, G, T TS T WeRTST st 3T (photoperiod) T N4 T&dT

j N ER Yew W oEfy awm wnd ¥ W orfRa W diftaemterar

(photoperiodism) F&d 21 (37eam)
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& 9 W & wRad F wfa wrEfes sgfrad Sfamfar s 31 fftawfemr
YE T WA T a1 UATS (Garner and Allard, 1920) 3 f&Fam

(%) Siftaererar F MR R de H 767 ®9 Q <7 I A s 1 T—

(i) 39 FETheR Qe (Short day plant)

(ii) < wﬂwa’f Qe (Long day plant)
(iif) I SEI@wIeA G (Photo neutral plant) |

e TR de B firer AT T Al F e ot A sdaeeh W
= Al TR Efe Yo TE T A F T Fha 2

(@) Ffas M 91 T FierHT I9gF TN 7aY T T R E 70 o §
TR Bidt 21 98 IRadT WRRS (florigen) BYAA % ot 81 € W R sik ufx
F I F FRO YA ol 2

ag=H0T |

%Y A B A T FI AR FEAFIOT Fean 2| Fo G A T Tonens A@

TEAH AR W 67 AGHE A S 8 W F1si Fa1 31 39 07 B q@~HH0T Fed

F| T g T WA wenge Sodto AIZA™R (T.D. Lysenko, 1928) X fiFan =m

A =t va wofa il a8 &g N S A9 TR F A 39S F S @ 10-12 60 7

3°C A R W@ ¥ 3R R o= 1€ & a1 9 F 98 99 1 & 919 @ 9 9%

ﬁag%nﬁmﬁmq%msﬁélmmmﬁﬁﬁaﬁmmma

SR 2

I fgadl die At Fu awHEn § aFgd W= e S @ b A Ao % wRon

IoF F FARRA 9% I @1 SEIRTl % heraey fEad el § wem gfewe § @

I fora < wean 21 Gt Hefa iy s aman s S @1 SawiEwTer gRT de

%! WFiH FAEN; FA—ITel, FeU g A 9= o FFT 8

U2 6. TRuRiF anw & 9T eTHlA Tl B 87

m—qﬁ«qﬁmmmg@mmmmwmélmmq@ﬁﬂw

?1 98 N9 ¥ AF0 R Al €, TH F T 2 NN I Fal & a1 A= TH5R F

m@t%@aﬁmﬁ@laﬁh%lm W T T F R

" 7. I9 Ul A gfex o favies gan dien @, fewofht Y7

SR—uHE ¥ 3fg fafire SR QA At ® e Nagd 370 3 Fit & 2 @

E%?ﬁmﬁmaﬁm%mm—msa‘w’qﬁaﬁ%
|

U 8. ey ydiwarell MY 3R A ydiwsrelt N1 R v = W Ay -\ e
21 farga rem A

ITR—AIT Thaanrett dral (short day plants) ¥ Fofas dftaw v it @

Irafy ? fg W A1 TEQ 0 NH A R/ 9 TN 39 F@ ¢, WY ST A

Ty arafy A dien g I T W A

At ydfwerrelt drat (long day plants) ¥ frofas dftaw s %t 98 om@fy @

ol fs e orafa | 9 7o SO wX §, W SUY Y YHW oafy ¥ N

Iq= T B
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3Q: 39 YA N AR el gt diEi § faveq s fufaes S @
F G R YA BT 1 e 37afd W TS I e 3 SUR R fH1 < 21

QA AR F N THA s F TR H W IO A ¢, W S § TH 79
TeqeRTeR T 991 SR <l SEieehieh dien € Wehdl €; S— 979 (Xanthium)
frotas s 15% wo2 ® 3R BIESNGITT e (Hyoscyamus niger) i FuTiasw

diftgerrer 11 92 21 S WY 14 92 F yHeNT o F g I W T €1 5
MR W 977 379 Faawiel e R s a8 Fotas dfawa & w0 s
3yafy H TS99 1 @ T EIRSANTIINT AFOR &Y Seehied dien €; iR g FHuige
A A s B9 a9 ¥ 7O Fa
U2 9. MR S T F37 &l w1 WK df T urey g farms & A/ d—
(#) Pl e Awelasdg
(@) wa & o ter 2q
(M ol Ft SRR B AFA 'Y
(%) Perea SR A hx =M 29
() uw I M A 3
(@) ol & T F T < FA G
JR—(F) At
(@) Tt
() WA
() i, FRASEAA
(g) fo=rfem
() gsufasw s
g2 10. F91 & yuffee wey ftaamferar » 9w @ S3fhd 7% T 82 & a1 7&|
FaqI?
IT—TFN ATHK F1A 1 A9 Il Il &1 T T Frell GRS a1 Hierd!
¥ 7o 3@ FA & g oht It € o Y v SRa e i SHEd 9 2
& A W R TR T (R T % fae swer R
26T 11. &1 §l Wahell @ 3FR?
(&) it T (GA3) Bt UM & TR R S ST
(@ fawfsa S ANeT F a8 w1 )
(1) e 9 va FA Gl & 1Y frar R s
(@) 3R 3 Fada ArEw # AigdHERA SIEA 4 S|
IWR—(F) g9 F W& F = F ghg Bl 2
(@) R faded & &6 I Y TS R 3 2
(1) F=2 Fel At ¥ TH WA
() IRk G Ao 3 QRHEeE S I WY dF S faaee, 9fe 9 fave
mﬁmlmﬁmﬁmm%wﬁwqﬁﬁmﬁm
HqHdt Bl

125



