AT - 13

U1y gieg

(Plant Growth)

gfg weft TSiral 1 enefores 1o € e =g sk ste
T SR @Al § | T8 Tk Sl FIdenta Fishal § S gadt
3 ISR giwatel W R WA ' 139 ufkan &
TeEY TSl o TR TS 9| # wrt aRadq
TRAfA g E |

gig e SuTT=El fehaned & ufom ey g ©
a8 fafy= Yehr & hrsifTer qeredl i1 Geie qen Sfteged
=1 i g1l € | 39k @fafier gfg o foe $o g w:rs
S g o7 Rt STTawashdl B € |

URNMTST - “‘Gofial & STFR aoT STeaT § T aon
ST GRATT TG Horka®y 399 Yk YR H agiait
gl &, gis Feemare |’

i % SR STEra qen 5k YR ST H IR 2l € |
SR H TG THIN Fig & IRoTH wed &1 €, I8 avas
Tl T | ISR % AR W Y S STt ST R Fed S
T 1T T T YA : SR TR FH 2 Sl € T b IR
TR H oft afed T S g |

ey gfeg W

(Plant Growth Sites)
71 goft o el (S S ) H gf 37 I0f IR H
FIdt & STaIfeh 3=a Jo7t o Ul § gfg F fordr vl # ifia
BT © 1 37 Tl TR 9T S Al IIG R Sk favssitdes
(Meristem) FEadl T | $Hh! wivamsti # favsH @

AR o A B 8 |
fearfa & MR R faveiias T TR F T -
(1) wrfierey fav==irdeh (Apical meristem)
(2) sT=den fawsiae (Intercalary meristem)
(3) e favsarash (Lateral meristem)

(1) i fawiaes - 9% e T8 T g & o
R Ifeerd g ¥ fored wiferht fasrs & 78 Fiferhrd seft
g S foaeia qen fa9eT (Elongation and differentiation)
% §N TR Sl 1 FE Fd § 1 sHn IRy
TeHq : il oht orvalé e e amn o HieE ¥ gfg e ¥
I8 WU gfg (Primary growth) e € |

fer 13.1 feerfa o 3maR WX fawstiider Sdehl & TR
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(2) raavi fausHiaes - I8 Iod TWH i g9y
% TR IR 1§ T 39 Sk i hawiaa & 1d § gig
Bt & FoTe8 a9 ot oTwalTE Siedt § 13T, 5, T, 91 8T |

(3) uda fausdides - YA TEeifSE 9
fgeierafs=ll & sHet Aihad @ 74 T <Ig it HIeTE o gfg
Bl & | Holg- Ul Uel ehich T 196l faefdIaeh o SR ¢ |
Y N At gfg fgdiae afg Feard ®1 o€ 3fs
STfYehat Srgarsil aTeyl H TS S | |

gfeg st yraweme
(Phases of growth)

faviide 1 HINERN GRE fa9sHE g/ &
FIfSreRtett w1 fafor et €1 37w § faadq e
fadeT & W TRl e 9 € | g i graensti |
e ST HRaAT -

1. ShIToTeRT FTToT WTereen 2. Shifereht Sreienor yrarern

3. hITTRT fa9ie Treren
( 1) =hrtYTeRt FmToT AT SRITITERT faruTe Uraen
(Phase of cell formation or phase of cell division)

g gfg 1 URFEveR ==07 gar & formd ifremrsti st
gees gfg et § 1 W e # favias st
R gt fausm g fawfsa gt wdt €1 oA
faursHem IR @1 $ed a1, Saged &d o
Hiferent ff Idel 31 § | 59 Tereel i qa faor yrereer off
FEA §, TR TICT ST 1M9eh <iiel Ifg o fel TR LT & |
(2) RITYTERT ErETehTUT HTETERT
(Phase of cell elongation)

IE gfg i fgda wareen © 1 39 wraeen # favssiae o
farvrem 9§ fafHa SIfTeRTe oTTehR # sTahAva gfg &t € |
TG STIE H 3 BIET - B1e! Rferend 5 <t € e et
e gferd gered Tahfad 21d @d © 1 3 Bl - 1t s
fetet =St st Rifeadent =1 fmfor et © 1 59 gremen |
HIfreRTsTi H ek a1 IR g7 IR feed # 3ufeerq
WA T I3 SN IS o ChIR H g et 7 |
( 3) RitTeRT fasig rereen
(Phase of cell differentiation)

TG graee | Shifvehn fadfed gent Trlt Sdel |
gfafdd &1 STt © | FHIfTeR1ei ot SThfd o 3R | steafees
e gran & foraeh werteey HifveT sty faafed &
St § | ATk Scishl bt ehifereh Tafa Tiel 81 Sl § | Seem

o ATEH k1 fadieT €1 ST € | ShIfSIehId ST Shifdentd o Sid
TErEfe el § afeds &t €1 39 |t gfiedl &
e &Y hITIThT T TLEHHS, I d SeREEh
[EREGRIE

gfeg STt

(Growth Kinetics)

e Tf¥=a o o fordt 3771 2 urey fowre o sTeras =
IR H B Al gfg SHent gfeg T FHean ¢ | Ihg A
ST (FENTIOI ) T SRTiordg €9 H =6 fohar S
Yehd § | ST Jfg & St ueh hiferee @ faftia <=1
FHifrehTd g: fafTa St § | 399 Tee fasse o 9w
I ATl IS H WA A Bl S g 1 S -
1524816 37fc |SA1THda gfg J=S (Zygote)
YRfE7eh fauTeil o SR @ S Hehell © | ARiorda gfg
R YAk faTs & a7 arett & hifrehrsti § 9 T Tt
hifereet ® gRafdd €1 Sl € 9 Shaet Tk & A faurse
FIA T 1 TH YR TS f99TS § Hael Tk 78 hITTHT
TR Bl B 199 - 1> 1—>1—>1—1 3nfe | & favmsm
TRIE I qe I W R |

T} hiferepre o favrem

IR farst & wmef
L RITRTeRT STt fererr
e H e

for 13.2 aiek wifvTdra @ Sfhedra gt
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gfig T ST ! g T ATel HRehi Sl THH W&
BT AC TH RIfSIehT, TIEUsTT 21 Trgul q1ew &t gfg 1 A1
F A TATEI R fh sHanl REAE T 2 ¢ 1 afe gfg
T % N UTF 1 ST qd, T S - ki a1 famizs
3T (S - shaped or sigmoid shaped) STeT I UTH Bl
2139 gfeg 9 (Growth curve) F&d | T TrqUl gfg
ek b1 IR AT H faere fehan s aha § |

(1) ugafgadta (Lag period) - I8 gfg =t
YRt sTae gt & fored gfg R A< gt ® 139 staeen §
IR H TR IRadd gid § T |fed @ qaef o
STANTH 3T W 3Tk Yo YR H KT STl § | ifereh fasrs
% Ty el ehiTerehTail i fomtor gran ® fored emmeaq
i - R EA T

( 2) fereman gfgertet (Log period) - 6 o
T e fa § eiferan gfg gt & S wifvrented & foad= &

FRUTET S |
feer gfig w1t

Iy —»

fo 13.3 Rz afg =

( 3) | gfgehtet (Diminishing growth period
or Decline period) - 39 37e%l # gfgat IA: A=< & St
T 139 w1t | Fifereniell 1 afded g ¥ qer St
foRam oft el e T 7 |

(4) feex gfgawtar (Stationary period) - 39
TrereelT H IRt o qui afused 81 S 9 gfg e fer €
STA R |

sfeeRan gfgenral fEh SRH stfshan gfs Bt 3,
39! W (Sachs, 1882) 7 @H¥ gfgertel (Grand
period of growth) F&T% |

T ofg et

ELELIL
(Growth Measurement)

q1eY ¥ Jfg e 1 A9 38k 3 (U=, Fed, ®el)
MR, GAh 31 WK H gig & &9 # fFan s g 21
1eY § gfg v frfafeaa i § foran s aeha -

(1) IfereRreT o Hen H gfg |

(2) HITTRTET | Sefehi Ta &7 & ARR | Ifg g

(3) g IR A gfg g

(4) WA g

gfg o= =t fafa= fafet aen wgea syt =
THRRE -

(1) T 3reE giet faftr ;- 9% gfg 7 =t ged
ety faftr & fored urey o9 i yRfte o &1 wha 9§
1Y o e § | 39w = auarafi & w1
YT TAITE hT HIIA Y feran s € | g ® urE T gfg
39 ffeed a9a 8 g1 areft gfg I SR i € |

( 2) gfgardt gRT (By Auxanometer) - STH=Id:
eY St Jfg 1 WA ghg g € A @ © | 9 forg
gigAT 71 (Auxanometer) T fohan Sm € | 7T T
TR AT FiGuTH 1 A R T |

e 13.4 3mmeh (=9 ) gcgamdt

=9 FAGHTdr (Arc auxanometer) - 39 JfgATH
SYHT o GRIUICY bl IS B g el Iig bl AT S e |
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Y T 3% Wug W B1el folf (Pulley) it et € 1 ford &
Teh G eI g7 €1l © S Thel W Tl € | gfg e el
1G] o T o I T Tk HRT €T 3 el oh 30 o SThT
T R R oo aiy fean S § 1 9 5@ gfg S g o
Y § S g YR ¥ I A SR Wiwar ® fomes
ereaey ol ot ¥ 1 <k forlf 9 g am gen S e,
37a : ol 6 oA | gieh Thel W Tl § S oI | gfg
TS |

19 Yok R gfg i afda w9 § @ S § qen
TG A foRl & =1 e ook bl g R R e & |

gfeg Tl quTfad i a1t ek

(Factors Affecting Growth)

eY gfg fafs el g g St § 3 Hh
AR T IR FF AT S TR F e ¢ |

NI fehaTeTen sheRl # STal T8 @Sl o STaeim,
TeRIYl HYCUI, Y9 STf dfHfad €, de1 arareRuia
THTEhT B TEH 31 geT T Sl SR 3 € | Ted Ifg
! TN T AT S FEaul e F © -

(1) "t (Light) - 9t gfg 1 &g YR 9
Jufad AT S, S

( 31) WehT9T <kt diterar (Light intensity) - JeTe1 &t
31fereh ol gfeg 1 A L <l © | S5 Tehrst cftoran el
ST 3T A & FM Tk TTH T % Td SIS &l | © q
it oft ST PR A B S |

(& ) WehT9T ot TUTET (Quality of light) - wgq #
I ST ATl 9uieh (fv=d i <2 arell YeRre ad bl
1AM YA § | &1et ufter el gfg o foe wed suges
I T RATE |

(9 ) WehTT ekt 31afer (Duration of light) - JehTe1
1 3TafY 1 HIIH T I G131 i Jfg W 3@
e B | diEl H gee & fau stewae g i T
faftea srafy =1 Eiftdertar (Photoperiod) #gd T |
ST S TEehTet & 27Te B YOI Ufsh a1 Tk ST § |

2.1 (Water) :- STl 1 3Tfd ol off gfg & dien
G 11§ | 9IS i SUeTed B4 ATl STet ! |11 9159 95
T ITH! AR 1 JTIfId Il § | TIRT T THE STk
foRamd STe1 TR R et & S STarir o, TR, arsiiesi,
RIS HICTHOT, S, S0 1< |

3. aE™ (Temperature) :- aIAE of ghg =
A& A TR €I Y GHIFG hdl § | WA 3o4 hife h
Treff H 5°C ¥ 35°C 19 o e W= gfg Bt € 135°C a9
Y e1fereh €1 9T W ST gure A 11 erfaurd €1 S © qen
0°C & == a9 81 S R Sl o T § Sitaged Fha g1 S
€ Td RIfThTT et B St € |

(4) 3t 3mgfd (Oxygen supply) :-
sttt 6t A el 7 gfg aerd € Fifw I gfs dfed
el sl 17 S foraneti & fau stevaes you1 ° e
ek faa St o1 TTfdet Sett | IREfdd e | FeTar it
gl

( 5 )@fsT@auT (Mineral salts) :- &S @0l &
319Te B uredl § Ffesr= I 3= €1 9 § e uew gfg
TSI §

( 6 ) areu M= (Plant hormones) :- Higi &t gfg
ST YT T § SUfeerd o shiafTeh Alfieh g1 1t
Bl © | 39 ATNTeR] Rl 9IKY THIA A1 Jfg e 9a1e Fgd & |
TTR! FHI § UIGY Jfg T IS |

gt Fames uered

(Growth regulatory substances)

F qErfT gere foreent dieil § o7eq 7 § Heero
T ¥, 3 =l o1 el ale ¥ fafea «w © gt
T 1 gfg e uered wean T 1 aedl § weduem
gfg THA & G FHA S S| ar qa (J.
Sachs, 1882) = T&qd feran o1 | STHI ¥Isg 1 WA HAgeH
T (Sterling, 1902) 7 fan qen forf (Thimann,
1948) = Uy g4 & T wigergmia (Phytohormone)
Y& 1 AN fohall o | 39 STIER ‘‘9I%Y g7 d Sifeet
et geref & 5 dien § grpfad &9 9 T 9F F AT
BIY 37T ST 5 TTAraRa &1 5 & T8l §71 37 g&7 AT
gig &1 g #3al & 1AM : 3 uered ey i i
Tifafaferl (Physiological activities) sl Yeiferd & i
FAE |
I SR
(Classification of Hormones)

I BTHI 1 & @ FHE1 H afiehd {ohall ST Hehdl ¢ |

(1) gfg vads WA (Growth promoting
hormones) :- 9 g S gfg 1 IRT F T 1a1 gfg
TLHI TG § g TaEih BTHIA HE ¢ |

TG 11 H Affordq, fosifer, A= qen gemefed
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i gfmferd frn g |

(2) gfg sr@vtass (Growth inhibitory
hormones) - 3 B S gfg I X B FAI A ¢, g
ENETeh FEA ¢ | 39 o | UfeATdeh 3 i Gffera
ERKE kS

gfg vade® gmi® (Growth Promoting
Hormones) - & g il gf.g I I 9E ¢ Ifg Gatish
FEA | 3T ST fefeiad emai-g afimfea € -

1 stfora, 11 fSefer 111 Freerms i, IV e
(zermsfer)

1. 3Tifer=

(Auxins)

3iffre oIt st Feufd Wk I8 Auxein T3 €
forent wnfsqa 219 © ' to grow '’ 1efq gfg e | ifferam
T aIey BT e ¥ TRt Gewerm WISt T o qen I drei
T Y i hifvremst § <Rt Sl IRa T © 138 gad
TS W | gk foha T o | SUSIe WHifeeh ot o
T UM 07 9Tl qelt Wihfash qen i dyeifua gerd
AR FEA S |

aiferas st @iw (Discovery of Auxins) - i
foerra fagT= & Jarden =ed STt 9o =afd 9 i dre
% e R ghgarrt uered 1 ST g3 o1 | =red STfee ud
Wi~ad SIfa= § A (Phalaris canariensis) T foa
TS FAM A0 SO q&I 7 dlat S e 3
wirued ' 1 fohar 1 21felA o STER Uigead (Coleoptile)
o Qe § eRTel G TR A% TR i T Gl § | 3811 59
AN % SHR W I8 ks fepren f o 1 T
feferer oo <8 W Fo Tered S 9 W I ©, i @ eIR
TG 81 S § TSTEeh horea &y 39 9T H k01 3701 &1
ST § | ST gRT 53 T8 9 ol 91e § S S qe
et - ST &g |

—— :

ot

(31) (=) (=)
o 13.5 SAEEA-STGT & Y=

(7)

e S=ET (Boysen Jensen 1910 -13) 7 <€
(Avena sativa) % FipT=d T YA fwan qen sarn 6
YiepT=el o1 T h1e o T I8 e (Phototropism)
3T Sh0T YSH¥Id 81 Yl © | A e g T wl H:
Tonfud Y foan SR ol Ieh0T SAUE Yehrendad &fHal gA:
T &1 St @ | Ri=sfed e 3 de (Stump) & w7eA
FTetfe o1 Zohel T W ot ot &THaT Sl el © |

Ffe il ohi TSI Hag (Darkside) T 38 9HT
T Weh 3T9% =10 (Horizontal slit) TR SEH 319k hi
I SIS ST § il FiehRaiiet TehTel i 7R i gedT &, TR
= 31 279 & @ie YR 9ag (Illuminated side) ™
T ST Al iehT=iie] WehTel shi TR T ST € | ST JmT
% YR W IR a8 Frewd fhren fof yepremgad stemn
FIeh0T o foTu SR yere a1 SEueh 279<e Uvd 9 e &
SR TMAFRA AT |

utet (Paal, 1919) 7 +ft 59 sy # fowga wam foea
wd fag feran for sidum & @ Suftea €@ ® S 9
Yo B § | 38 ag oft s T ot # 3ea= g aren
Teref 5Tt § foerreiia g g |

SifoRT &1 @I &1 99 Tk, S&ord, 9 (F.W.Went,
1926 - 28) =1 Team < © | 35 gigert Tered o0t faaitsma
(Isolate) T H A YT i | SR S8 oh HIhLalet ol
TS IR IH TR (Agar) & SRR Tohe ok ST @ |
T YA WY hl SR H T ik SR Hl BIE - BIE
THel | Fie faan a1 B - BIE Thel 1 T & 338 W
T e T T o Ifeg St Yohr g : Tenfod &1 <t 7 |
Thh forafid HrEmn SR GUe il YTehEiel o g8 W@ T
i T Sl § 1 359 T8 T T © o Fo v wigeaa
Y = T 3R TR WoE B TFEHRd 2id & o gfg & forg
ISR € | 3797 TN & STUR W A=< 3 91 fof qigpe=rat
o Teh 3TR 9 GehTTord fondl ST W YEIw &3 H A7 =l |
A B § 1SR T T JA H T % 3 Rl SR &
Zehel, TSIk o= o 319k ol Iaell wie ol off, 36 YR 1@
T ¥ smeT- o Sl Zohel W I | T aI9e | TR
T T BTHMH h1 65 FfavId 9T 7Y feen & e o
THEAEAE |




[102]

Y i

o 13.6 9= &1 YA

TRV T H ZTHIA i AT ATeeh B o RO 39
7T <t ShIfRTRTST hT STfereh foremor 81 e € SR Wl wehret
FI AXIS @IS |

TH YHR $B W Sl 7 Ig fag fen fw
TG STere el MY ol Aifast fearfa § wer W EmH #
TorEeITo qeN YalTe TEcaTeht vl o ShiR0T 1< i SR &1 ST ¥ |
T it mifRremel o Stifes @t eifues | e Y %
= =t =hifereprst o6 gfg o fow 9fta it € e 98 SRt
TWE T Sl § | W qa 3 # st gfg 1 wefia
(Retard) a1 € 37 : 1< &t HITTehR1sT § HA FFg TR A T-
T T SRS TAE |

IR ohl IR - ‘F Freff7ah geT9l 71 0.01 FIeR G
G Gr=dl 4 I8 & [aa+ &1 sifirgfga aa &1’

TSR hl T Wehfel
(Chemical nature of auxins)

& (Kogl, 1931) 7 38 w1l ol Sl 518 o Tigair=
H gehal IRG w | A ¥, SAifera T (Auxin) T fe=m|
T e & - fwe (Kogl and Haagen-Smit, 1931) A
AHE o 3 Y S & 999 gered 9o R | 39 5
st A - 7 ez forge 93 C, H,,0, B § | S <1
JHERF TS

(1) Srehfcren Ao (2) Hivers st

( 1) wTehfdan 3tifea (Natural Auxins)

HITA T W - YA IHE 99 9 g U 31 ek
gk TR 9 gesiiteds (Heteroauxin) =19 fear|
e 219 3 C,, H, O, N T 1 38 Ui - 3- WHifeah
31t (Indole -3- acetic acid or IAA) F&d § | I8 W&l #
T ST ATl UTehfaeh SAferaT © | 371 WIshiaeh S

JAA % =91 % &9 | T 9 € | Wiehfde stifeda v
oo | faftda e § v g Svevo feehd mew
ST 37 | Bl § | 39k HYeiw 1 & ferw Zn Afard g
7
YTehidah Stifera
(i) sTEA-3-THifew 37 (JAA)

OU—CHZCOOH
N

H
Wity stifera
(ii) TUESIA-3-2a 7T (IBA)

@U'CHZCHZCHZCOOH
N

H
(iii) T UHifesh 3T (NAA)
CH,COOH

(iv) 2, 4- =T FAR TRt Teifeas o1t (2, 4-€1)
0 —CH,COOH
Cl

Cl
(v) 2, 4, 5- 26 FARI TR TEifesw ot (2, 4, 5-3)

0 —CH,COOH
Cl
CI
Cl
fo 13.7 v it

(2) wfyere 3tifera™ (Synthetic auxins)

Fs Gfves qamEfe Afe o ifeaa & gum &
A B 157 Wy ST Fed § 4 Tifed Teifes s
(NAA), TSid 3- SR o7 (IBA), 2 - 4 SEFIN
TRt WHifesh 310 (2-4 D), 321 3 - Wifuieh o7
(IPA) 19TeHl & Feft il # SAfora st e A Iuferd gt
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T g If s toran aRad-eiel el § 9! Haifesh Frsdl
T S ¥ 13 I F SMHR N WE T A © (g
SITTH ) T STeh TMHT-R0T e g1 Tk <hif TRl § gl
FRHH AL |

SATTRA ok Shideh e TUTa

(Physiological effect of auxins)

(1) vitd guifaar =@ FrEm™ ygEEr (Apical
dominance) - IU¥Y Hicert i Il & qeed yem@n
Herey wfctensll ot gfg qoid sterar stifers w9 @ freg wdt
T 1 39 feafa =1 vitd wenfaar #ed €1 ¥id Hfaw g7
STTToRT ST YTl BIAT B S 1<l ohi 7R THARG &1 S
¥ 1 SHF HR1 U wHicThisi i gig T S € 1 9fe sy
ShicTeht ol ShIC TS ST T UT9el Ual heTee] THicTehTT faehad
B T § | e uIey sfegm 81 S § 1 Hed 3 = H o
Shfctentell 1 AT @I |

(2) whifvteRt SrEffetur (Cell - elongation) -
3o o1 &1 el e S H faoreH o herearey fafida
IS T e TR0 HAT 8 | T H SR i Ao
e o iRt @ URd w €)1 e Wi ot
HTCHeh TehTRITad Wal SRUTcHeh T&eaTdad! 21l € |

(3 ) WSt okt GHRYA (Root initiation) - 3™
Sel & e @ UG a1 FD WY S e,
SRAfafern, e, T STfe & a1 A1 THerd TR 721 Ure
o fepe ST ® 1 3fs sherm o et fat ot siffort & s o
el T ST 1 e 9T R ¥ & <8 fehet o1t & |
Je< I W 39 w1 & AU IBA (3id 2l 31
oy &9 & syanh fiag gen e |

(4) sttmeRme (Parthenocarpy) - iffed
e 9 fosfdd wa sifiewa dw Fg foRen
AR FHEard € | 3 el oiet fed BId § S T,
9, TS, S, SR S | A hedt STaree H Iodi F Yoher
TreRTeTeRt afieril T 3ATfora o1 Toseha o fean ST a9 sitst
fed S Fa ST E |

(5 ) THEc Uren ant iR | =g (Prevention of
lodging) - g4 | ®&c! S 1§ & 419 § el & HR
IS T F JUE F e WS F I G g H R S T

3Tt 1 Tt Bie drell & S fogsa @ Weli & = 1
T HTed B ST ¢ SR ga & i ol aeam v et § |

( 6 ) ggw@raEern fa=ur (Control of dormancy)
- iifee ol T el B JgWER S S99 W@ ¢
3Tiforae Sl o 3107 W hicTahrsil & TEEeT Sl Ashd &
o8 3% o THa d% S TRl ST 9l § | NAA &
TeghTel G 377e] < hal ohl T i oY deh Gfed feran s
THAT |

(7) Eﬂiﬁ st I A & (Thinning of
flowers) - $© J&il SIY 39 & F Rl # o/H a9 §
AR To0 od & TSTE Tl bt St 31feres 2l & g
AR H BIE I & | ST S NAA 1 fegshra wieh
ST Qo9 o farf-=rd foran ST oahan § |

(8) faen wT gyt (Effect on abscission) -
Rtaeel B € qd &1 afEl, el qe Sell sl ST foer ™
HEA & | TN ST 1 R o HROT forerm & o fmfor
B9 9 BT ¢ | e fomer T o fmifor ol ereeg e
TINAA, 2-4 D, IBA =7fc & fosHe g1 3= Taitus
ST H 1 H Aokl ST helT § |

(9 ) @XUaari 139 (Eradication of weeds)
- Tl H YT el Uil % W1 STevdeh WY 3 S ¥ 1A
o e, @it senfe gerell & fog woet diell & wfaenfia
FXd § food wua &1 gfg oT=st &1 St © | AR
SRR ek 37 STTERT el bl e foma < Hehell € | <<t
Tt Aol TXAAAR i 2-4D (2-4 Dichloro phenoxy acetic
acid) q1 2-4-5 T (2-4-5 Trichlorophenoxy acetic acid)

Y Sefeh =] WRUAERI I SardA (2:2 Dichloropropionic
acid) e GfveTse Sl 9 T foran ST gk € |

(10) Ual &7 IR IOT (Shortening of
internodes) - I, T 3T | TTERMEA W & Hall
o 2 € 137 Wil A NAA & fogema gru Srmansti &
Tl <Rl T Sh¥eh CTE[TRENS ohi He & gfg &l Sl Thdi § |

( 11) Sdes daei| (Tissue culture) - 3 GagH
Teheiteh GRI Sk Ud 317 o1 Hm Ga€ =rae &9 ¥ fopan
A1 € | 39 dehten § 3o e fefor wel herd fased #
HEequl yfteht o frdga e © |
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11. fesfe=a

(Gibberellins)
Toeaifer =t ©is s # g2 S e % Tk AT 9

graf-erd oft | ST H 1890 H &1 (<1ee) & el H 9 uid
STHM &9 § o9 91 T T 376 IO 1 3A4TE o1 | 39
T o1 T oeh T (Bakanae disease) f&am 1 g1t (Hori,
1898) = 8 I 1 7eza fohelt W wren o 59 1 9 ufda
e ST T Y T 7 Ul 814§ | 370 Y5 81 e
T ¥ el T Sl Icq A | o7 BId ¥ | 1 3%
S Faigig (Foolish seedling) &1 741 | &4 1 I8
I Uk ol fTarelr wsiianiTg (Gibberella fujikuroi)
BT EIa1 © | et (Kurosawa, 1926) = gt fofan foh
U HaF & g B Ul W fogwm I T8 I & S 2
JTeT e gTameft (Yabuta and Hayashi, 1939) 7 59
e 9 Y§ oheecita T umH fohan qen 38 fssifes 74
e | smee qer weAiiEt (Brian etal, 1954) 3 Tha
foesRfem &1 35 &9 U< e qen 39 foesiferer e
el | fafir=1 sheehl Td 3=3 UIqUl § 316 doh 100 H 3feeh
YhR & feTssifer uret {6 < 9 € 13791 GA, GA, GA,
GA,.....GA,, 3Tf T/ & A1 9t € 1378 GA, 998
TEel ISl ST Tl a1 | €9 H 91 S Al foesifad o
JTHT |
TETateR Wahid (Chemical Nature)
T gfte | Fefi fesRfer fSeaifors sra g € |
et fSesfem &l ga S= 99 Bt § | 379 T fem
T I ST € | S o FTe aerll § 19 h1e a1 8 37
H 20 HTEH TE T 9 ¢ | 9 Foresifer & wamafis g7
e

GAI - Cw H24 Os; GAz - C19 Hzeos
GA3 - C19 sz Os , GA4 - C19 H24 Os
TErEeE gt ¥ A4t fSfeifem et (Terpenes)

B § | SToRT ST STYE Bl & Td Yehtel § FHTfad 781
kS

HO

CH.COOH
(&)

()

o 13.8 (&R ) feteaiferen 310 (GA,)
(@) T urey
(1) feifer™ & guTa | e UIey st o@nE U gig
(sife=)

fStesferm & il yua
(Physiological Effects of Gibberellins)

oo & THE SR guE = T |

( 1) ud €reiF (Internode elongation) - feesRfe
Tref 7 ud e g e ot e | gfg B IRa wRare 19w
qfall & TR H gfg 1 off IRa o § 1 Ao @ure 9
fgae aredl # @1 <ifefa woifed vdl & fmfo s IRa wean g |
39 ftfa ToRkfeq 7d 1 d@iee (Bolt) dem 39 fFan =1
deeahuT (Bolting) ®ed ¢! feaifed IR g™
ST & | o il 1 ot arvan fohan <1 @bt 21
YIhfash €9 A sl @YE H1 T, <iffd 9 § aRads
SCEHIT HEAT G |

(2 ) ST (Seed germination) - =1 FHal
S T, i, TRt 371 oSS % iR | feemifer @
offHeht fA9Td € | 37 QeI & oS STl STemiTg o Eel S
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§ e TR Y1 FreRfer o1 Heeisor e § S uegde ad |
fouf@ & S 1 98 RO (Amylase), TS
(Protease), @mEUsl (Lipase) daul IEsi=gfoaust
(Ribonuclease) TN T=MEZH % HIATU ol YA FIAT R |
3 T3 YOy H IUfeerd @l el sh1 STqee S7eifd I
FL A | TH YR q=H & 99T o1 G YU i Jfg H
HH AT |

( 3) Ugfa 4T & (Breaking of dormancy) -
Tereifer 3Tk gaii Tt ShicTentsTl qei Sisil st Jwrersel
T I8 AHRA M o foTT IRA &L © | FSeaifer i 3=
Tl 5 TG Rl Frsg et fefanm < kel & |

(4) gsa (Flowering) - fSeeifer, & odi #
o0 o 7T 9%eh 3fid 3R (Vernalization) 37erel aTafara
Siftqertet (Photoperiod) o1 UfaeemT & H G g § |

( 5) e we (Parthenocarpy) - 3iffeeH &
o H feesrfer st ishthet o1 Ufd e § g T Afereh
wrerTett BT ¢ | FeRfer g Thre, S, Areradt = e =
el g Tl | AR AR &t o |§ At
A R S ERar e |

I11. TgeteRTg e
(Cytokinins)

TEUE (G. Haberlandt, 1913) 7 Tagerd Jefor
e foh e WG 2h Tl eH 5 e T Sufer 2 ¥
S ShIfSTenT faaTei <Al SEUd T § | 3T I 9 3faw
iteh (J. van Overbeek, 194 1) = sramn feb e o=t & T8
Tl 3ufeerd B & ST hifreRt farvmer i 9fd & € 15
e faer (Skoog and Miller, 1955) 3 92 & DNA ¥
IRt farsm & fou st Suintt eref ster foran den
34 TgAte (Kinetin) 19 fan | &em (Letham, 1963) 7
FEAfeT I WigerehEHE I for| dom wd faer
(Letham and Miller, 1964) 3 Rl < YOIy § higAfed
o wA et fagea foran f59 fenfes (Zeatin) e 74 |
e Wi faes ®9 9 I ST el 9 A g |
@Ak Yehfd (Chemical nature)

GrEerhE =facs ol % 3TEed W o € |
GEEATC gt § 3 ST g 8 S wwRa e
(Furfuryl ring) it STt € | 39 WhR UHA: 9= 1T
TEIFEMAT H AH 6-THEIRA ITHAT A R

TrEhTsi 1 Terour gredl § 9 TH R Er § el
Fifvrepd fawfsa St wdt €, S We ¥, g 9,
fommEiial  ®fcdl, T8N ®d AN WEAHREHH
HISTRES H t - RNA & GLaTH 52 I h1d hid ¢ |

()

form 13.9 (=) 3tferes AIgeThIEa 9 T u iR TuTd
W thadl WE ol (dertd, (& ) T WIS ehIA J 3ifeeh
AT AU | hael TS kT o™, (T7) Heaw
HIZSIRTE I o Heam ST I UTd | <Tg 79T WiIg St
&1 faem™, (9) Aeaq Wigeie3a 9 &y 3iifedd
JTUTA W haol hotd hl faahtd

AR RE E wfET T
(Physiological effects of cytokinins)

1. wiivreRt fawrem - wReEtE, sfem
Suffd # wifeen fawrea &1 9@ @ T 3 9=y |
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fovaider Sae T ot TR ARa @ e |

2. RITITERT ETEA - TSRS HIVTRIS h STEA hl
U X B | TR o e hITIRTE TS eI o Tod 9
G ! g § =R AT SifEfd 9 T | SRt 98
YT, e Ue Steran semsfer o we factent wefela o
gl

3. hIfyTeRT faste - wifvre fadeT off so@ yufaa
B T | St o T et =g ol § of fmfor a6
frafea s € | et sifem #t suffa § fafim
ST H 3T — 3T HTd ST LT & |

A%k Gagd Uik H UimeR WieAd H eAfue
qrzrens i wd & St o ¥ Wig fow &1 i
AT | HH WEAhE A e eAfereh stifea Stei & fafor 9
fadiea =1 9T Har & 1 1 o6t 9o A o WE v ST gl
1 foehT BT T | ek HaeH 9 sTafre sifiifrent o arew
gfg e aga anvers € Hifw 78 fhem & T 3=
T B IR Gt SR ST fag geng |

4, 9T werTferar st FRTer - WS & fogwa a
ST JHEdT I Bl S © A aTeet e shictntsl i gfg g
A E |

5. WAl hl T Il - WEHE A gHI sl 9
=3l Y YW T B S § T 3R S ok fore
IERIEIECIES

6. STiutar faera (Delaying of senescence) - UIEUl
H Qe Siofdr o Jekar § | GErE: i & e
gl o 9IS, Tuie R, =fforreh 37 311G o1 forere e 21
ST ®, IR DTS IhTE 7 o YT T kT 3TTeI2H S Bl STl
T 1T STrotan st gure € - ¢ Yene EIa1 § | digelshie
% Strotar foera gure &1 Remive o guma (Richmond
lang effect) FEA T |

IV. 3eagfe

(Ethylene)
3Efo T TH 3 € | I8 STEqW SISSe
BT & | 3. 79 (R. Gane, 1934) 7 I8 yIivr foman T
SIS o Teh WTshiaeh 116 814 ¢ | 978 915 & 9+ 377 g1
YA el © 21 Wedl o TRge o Jfg i SEIad il
T | MG : S9! 3o Tl afadl, YU shictntsii o Ioui
T 1S ST § | el o JIage o a1 qeht fafor s@ S e |

gorsfor fEe uerd § | 3Hh o1v] Yy qu1 o faerd g ©
THfETT TGy el | 38 URkae gm= fawro fafy gr
STIhIENa TR | BT STl § | $Hh STHThiaeh o &g
SR T STANT TR ST € 1 SAHE' A1 2 - FAR Ty
TR T Y SAE T T gl € |

0]

|

HO-P-OCH,CH

OH Cl

2 - AN T IR 3
ERIHCR e aEEIe s C]

(Physiological effects of ethylene)

(1) gfg W g9 (Influence on growth) -
AT M : T8 U6 7a & aE | gig &l ooes
F TR H gfg =l IRd wdt § | sraxenfaes srei o1 fmior
G ST § qe urey H &ifast gfg o1g St € |

( 2 ) W&l T 9T (Ripennig of fruits) - %l &
rfae IRuded H semsfad &1 HeeyYl JreE Bl § |
AR o 9vE 9 $© 9 AR SR T8 TSed &
HYETHUl I © S Tt IRTaae § Hgcequl fHert o fee
F T | TY Hell I FArgHRE wal (Climacteric fruits)
FHEA S, S T o THA 3T S HLA ¢ |

(3) qua WX guta (Effect on flowering) -
goTEfa stfusRar aIey Sfaal # IoaA fshan o e gy
STET | TR 3T, ST Sefe & Io0 bl IR et & 13
o1 H HIQTI T 5T HIGTYeH! i Hel H gfg el ¢ |

(4 ) faen™ (Abscission) - 3emgfe afaal, wall aen
o o forem sl did el © |

( 5 ) SHutar (Senescence) - 3LTEfa Irgdl § Sfrofdr
T et © e ufat dieft Tget T 81 Sl € | 3Eet
sTfeendl § SUTIeRlt foRae s 21 S € | fSed gedt @t
Tgfea qeen R iR 2 |

gfeg g
(Growth Inhibitors)

3 g a1 el S gfg B X e €, g e
Fean & | 3 et gig & o= 9 dge & for smavas
T 139 o=ia uferfe T THE B | |
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Tfeafaen
(Abscisic acid)
ufsafas st dell # Wipfas 9§ I @ € 1 9"
W@ g STERIME T ¢ | T8 ST %I Ffdehet Sttt
Rl 1 9T S H el Sl © | 31 39 a9
BTHIA (Stress hormone) Mt F&d ¥ |
FIfaT (Wareing, 1963) 5 TR (Acer) ¥ 9I<d i
gfel ¥t gigAeus uered g fhan e 59 vere & M
SIfHT (Dormin) @1 | Ufgehle Ua wWgatma (Addicott
et al., 1963) = FHUTH i IoT hictehlel § Tk qare Fehret
TSRt M 3= Tfeafe (Abscisin) @11 916 § 98 fag
T &I SifA 3 Tfsufed ww & uered € oiR 3 AW
ufsafier 31T (ABA) T 41 |
ufsafass e o TEEtTEs 93 C,, Hy, O, % 1 378 U=
e § fafta A9 TeEr sl 1 oA g § 1 9H
Tl wEiea (- COOH) e 3ufeerd g1 € | ABA &1
SRS HYTwOT gRacTash | hlfeAise & STI=ed 9 U ht
T S WEAIS |

CH; CH,

X —H

CH,

OH

H
0 CH,

fa 13.10 wfeafaer vt

Ufsaieh 3T oh IR 9T

(1) ufa=i &1 fame™ (Abscission of leaves) -
ABA % =t o ufaai R fege & 39t 3ite faem™ €1 smar
g

(2) wfeTan qoT sisil sht qg@ar (Dormancy of
buds and seeds) - ABA fcral ©d sfisii ol ggwd
IR e & e et ot gfs Td sig g S g |

( 3 ) aToAHSIA Wedt (Antitranspirant) - ABA &t
ST i o T ol 31ifYreh ®9 9 o L ot 8§, foad
TSI i LHHA B S @ |

(4) gfg @1 9&a= (Inhibition of growth) -
ABA =if¥reh1 farsi wd shif¥rent aftere™ 31 w1 sta%g X
AT

(5) SHutar (Senescence) - ABA 37 Tredi H

STrotan st Ufta whar § | ored qofefid, Wi td RNA S g
THEMAR |

(6 )T TAEHIT&h WU H (As a stress hormone) -
ABA 1 fafor ufeeil § sreneme st fefadi # s < ©
98 I o1 H I A1 ARG BT © 1S 56% arsdreEs
T 14% FehTe HITIUI hl FH FLIATE |

Sfiqentierar
(Photoperiodism)

ity ared § fafved v as @it 9fg e %
T UrE ST ST B Yo hd § i 3TH Yo i e
RE BT S § | hifork staeen f=t - fu=t el & s1em -
STETT Bl § | el B Shifereh sTaren | qou sTare H yore s
! gI T BT S 1374 | Teh e WehT9T ot 3Talfer
eI SftaeRTletar € |

o TR hIferal o YHTE 61 TEAIT TaqeH o
3R ST MR aem Tere (W.W. Garner and H.A.
Allard, 1920) 7 foran 15817 <@ o 5@ Tl ot Tieive
oy fFem &l a9 g § 9 59 d 39 STt ifeh
g & A i IO e 1 Bl © | T 39 fohed o ofisil bl
ING kg H U8 | SIHRA hleh $oh TaIGIIGI bl a9
g & TRE H Tl § TG Y e S g el |
TTe S5 o IRE H &1 Y50 €1 ST © 139 WA o SR W
39 frepd W 98 o qo0a o1 geifad s aret hif~deh
®Weh (Critical factor) Webmmhiadl &t omafy § 59
giftaertet (Photoperiod) F&d § | Sfenierdr sl TRt
A USRI o fof ot Rt ag oreatg it utent o qou
& fau  argeet g e fo ot stiferes wrang srean
amufres  difdertal o Wfa Wi Rt SHfRar @i
Sttt shed g1’ feem@= (Hillman, 1969) % 3T98R
" WRTIT AT TR QTN oh STl oh Uidl Ulell ehi
3FfeRaT R diftaehTieTaT hgd & I
Siftentieran st afieRoT -

Afeentierar stferanel o emem W del o6 fe ot |
AT TAE -
(i) TeuSifiaenTet urey At oy feaa area
(Short Day Plants; SDP) -

T 9y St ffv=a shif<ae s 9 9 safy o
SiftcrehTel STTed B W I Y, 1Y fead ured Fgad € |
T IR ol 5T ST hi oh TIT 12 ¥0¢ § A o fe qen
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A AT SR TATY (14 —16 FUL) hY ST BIeit
T 127 3 el Tl Ty e Sifieh IUE BT € | SR
T T SIHR h TAfY hl Teh Feh¥ G T drs fean
S qe TET g0 | 3. ek, ST, T, SR,
IR, T TS |

FohT WeRTIT

J
) [FEwm (31

8 hrs 16 hrs

@ Bl

8 hrs 8 hrs 8 hrs

I

8 hrs 16 hrs &1%5{11-[

“4) . (g V)

8 hrs 16 hrs 'Sﬁlﬂ'UT

o 13.11 sreudiftaentferer uret st fafir= rerend
(ii) Sref - Siftaentett ureuaT e fgam gy
(Long Day Plants, LDP)

3 1Y o qore o o shifaek <iftaenrar @ <t srafy
1 SIehTel ST Bl 41d fqad UTed head § | 39 argal
I g & AT 12 =92 § Afys Faq o faT aan set
SR AT HT STTTIHd] Bl © | =% FICYI urey off
HET ST & | 37 el bt T YehTeT STafe Rl ST8R1 T e
TR Y foha 3TaEg €1 STl € | 31, UTerh, it 9oy, g,

(1) EERCaN

TSR, AT 3 <
(g )
16 hrs

FoohT WeRTIT

o N oo
8 hrs 8 hrs 8 hrs

ol I
8 hrs 16 hrs ferToT

o T o

8 hrs 16 hrs

fer 13.12 Srefifaantett ureat =t fafir= srewend
(iii) fgea Serei= arew (Day Neutral Plants) - 9

A3)

o8 S g wfshan R Siftashel s gHTE 81 gedl § e
T et TR St B Yo o gehd §, foewm
I W FEAd T 1 ST TARR, ®UH, "1, T,
LS FS |

ifiaentieTeh UTUT AT T (Site of photoperiodic
stimulus) - SRIfAeH 1 TE0 F H HE I §
gftel Td wfaarsii gr foran Sran © | Sferm@m (1936)
SR = 219 T2 & e Tk frehtett T Sharet Uah o=l &1
ftqerTferer ST Sl T HH o T qafe St T | wehrT
SEH TEW H H aw0 gfadi wt oTen qui fowaria @
faerfaa afeat sifues Gadt gt €1 qoia: aftgee =1 goe
qfal | L9 o Ui Hageiierar R - o &9 g S 2
YoRTY SE9H Sh1 GaRYl afdl | o0 hictehisil sl Telltd
e | S ¥, W] ST HOR0T ThTY HYATI SR %
YR Y TAA ST |

Siftaentierar st feman fafer
(Mechanism of photoperiodism)

el § Hfemferar st fopan fafyr 61 v w37 6 389
4 w8 fagT< y&qd fhd 73 € 1 3794 9 $9 Heaql fagr<
g -

1. SRS aitaqeuT (Florigen hypothesis) - 39
ST aTE UieRea T off FEd § | 5ok s17ar s fafire
SiftepTer § dreli § qodi & Fmior o6t 9fa 3 S1en T gHE
T & T8 TS e d § |98 BTHIA afadl § s ¢ |

AR A 31 AfiTeh 1 I g e |

(i) fSeifem - w1 & i@ wd gfg & fou
STEeeh, ql

(i) TEIfE=T ;- g5 IR0 o forq eTravers | feaifer
Sredifiarret (LDP) diedl o o stawess giar © ao
TIfaT o7eq <iftaehreiish UIeul & feTu STrawersh e € | <fel
el Sifqenticrer Wil st 7o hifetsh JehTe1 § @M a1 € ot
39 TAfaw stfeyes T | qen feresifer &0 A § sar
Afer S g1 36 Urell o6t ufeel o <kt wemmen faeran &
e st 71 Tk Y wedt @ iR e | g gRe €
S

STeiftaehTierss drell (SDP) # fauda feafa gt 71
o SDP w1 i aehiieish Yehre | @1 Sl § df SaH
fSeRfer =t amn eifass o TIfag # 7E F9 B €
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AR S8 € 3o 019 Bt ufael ol STeuehifers: weRret fietar &
TAfE 1 7E T WY Sed! © SR 9re H g gRe €
Sar 1 31t dh wrafaeg S Rt et o gerEeRtor a1
ST ATaRTeRToT 81 fohal ST Weh © | SHfAT. 39 Heho T ol
Terrfir & fohann < EehT € |

2. wgeleh™ fagT (Phytochrome theory) -
75 fagra sdfaer qer ¥usfem (Borthwick and
Hendricks, 1950) gR1 wfaurfed foran e o 1 39 Safehi &
STTER Urell st ufedi o Sdehl § Teh YRS TR Foteh T
ST 8 T WIgEiehi® Fed © | WIEeshH THh e e/
Frerefia WM Jaa uerd ¥ S ot uRadaeia w4 §
Sufeerd BT ¥ WEEERM % d ® HAW: P,
(Phytochrome far red; Pfr) a1 P, (Phytochrome red")
1P, a0k 730 nm AT YR (STERE) h ST
AT € qAT P, T0Th 660nm aTet YR (et faferzon) =t
TSR Sl § | P, ©9 Tt fafehor o ehrst ohi STarsifa
#2 P,,, H uRafdd g1 < € 1 36 9K P, ®9 7’ (Far
red) faferon =1 staenfid w2 P, H 9Rafda g ST |

Light

/wjmw\.
- N\
P660 N P730

S el FehR]

Dark

o3 13.13 wEeRm fag =t e femor

T % w7 g o Yo § e Cishiv I Pfr TET dig
H qofed o § Tehad €ian § St SDP H Y50 %l 3Ta%g il
¥ SeIfeh LDP & g9 <l Ifd h¥a1 € | 579 G2 o7 &1 St ©
@ foadia foren €1t © Fifer siueR & Pfr 9 Pr @&y |
gfafea 21 S € fSTE& Pr st w1 o7 STt € St SDP H qoa
U a1 & Sefeh LDP | T okl 3Ta%g hadl € | 41 A1
ST ® fob Wk o A < w9 I g 6 i
Fraf=ra #d & <1 e B gunfad e e o

vt

)

(Dormancy)

Tredl § WS 1 qul faeRE € S % avEa S
(Sftsii 1) gfg T St & 1 T2 Well H TR ardreRont
TRfefaar Sy € W S 379 {07 3 qehiet aeerd €
31 & 9 €1 g o el H SThe St

Rfeurfaar Saeres g9 W ot sigpfia &l 2 € s1afq 3 e
IR forarcrs &9 9 ffera ®d €1 oSl &1 7 sfaeen
ggwreEen (Dromant stage) de 39 el i qgfd
(Dormancy) %&d & | TG o RIS Tl STFH0T ST
w9 Y HS GG o g HaAfad a1 ¢ | $Heh SR S awl
g9 I Siaqed (Viable) o9 & ¥ 1 fomem smafy
&L UIeH S8 F9d (Acacia), T8 TAMCH 5§ 10 T4
T TIA § | 3Tehfeh 3818 o917 (Lupin) % sisil § gqfad
1000 37 T SihT TE ¥ | STferehisr el TIdl h ST 2 6 5
9 qh TGW T ¢ | S TS S WEHIBNT, TR TS 5
Sl § ggraraE sT{aferd Bt § | SftSil # wgf| stasia
ST TGS e oh T H BT © | STRISI hih S b
GLE T uREEe ¥ gEiad g § S afesid s
SRV TE STetard 8 T4 eI ¢ |
rarfirer e feetass wafta

(Primary and Secondary dormancy)

el ST Ufaed T o i 99 e aRkiefaat
I &1 W ot 19 STiafies 1een SiEHcAs Ud fshardsh
HT G iR 7 T € I 39 werthHes Wi wed T,
SeIfeh F= WeHl o sisil § 9RugeE % U9EE 90 % SN
B ATl IRl 9 T gl 8, 39 fgeias vfa wed € |
Y R AT Shi aTel hileh
(Factors affecting dormancy)

offsii H wgfid 2 eT=siia Tal afgsiia skl | gifad
B & S F R € -

( 1) e steeruT (Hard seed coat) - &3 itsil
SSE ST FHSR BT ¢ | I§ AR 3FI0 & fow
AT T (3. =1, AR TS Ao (31, Siferem) &
i ST A1 € | %8 R I8 FiTAeh Tfoie 3= L Yol
! foreh a2 181 <1 S 1331 Ta=erd |

(2) Yot &t 3uRusaar (Immaturity of
embryo) - %2 W€l § Yo % IRuE TH | g & Sl b
kT BT ST & | 372 S Sfisil ol STV T Toh TEAS &1
BT & el Tk o Yo <Rt Ufdee 9 | &1 ST 3. 7
aigetar (Ginkgo biloba), TeH I (Gnetum
gnemone) |

(3 ) STUSE ehTet shi 3Mavaehdal (Requirment
of after ripening period) - 3 Uiei & s< TRusa g &%
T a1 SAHfRa T 21 U ¢ | 23fag o g9 & fagm wa
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3 T ST TRRefR § St 3 | faam e
31ty ® F st STHI01 ki 7T SAfSid he oid § 1 39 fagm

to alternate temperature) - % IcY stsii o1 GHf hl
A I=d 9 T qUshH 9 ISHIFT ik T foparm T

HA H IWUSEH WA Fed ol fafy= Sifer |
ITRUFIART hl 3T FS T8 | FS el b &Il ¢ |
a1 71, 51, S e |

(4) fafdre aruehA T YeRTST T ITATIHAT
(Requirement of specific temperature and light) -
STSil hT S0 H Yo i TR BT STewdehal 21 § 13 ot
S e fafvre ¥ - amsRA 510 ST=iia T8t 21, sigha
T &1 UTa € | Sk H A S Wik ek 9 | Y= 2 S
F 1 9fid SR % T s1set ar9sh® O°C ¥ 5°C =T 134,
=, 37k oS | 36 YR F Sfisil I STHI0T, YT hi
3Ty, SHHT T[OrET q1 /I 3 Uid 21fd Godl g e |3 <
wieisEa (Photoblastic) Fgamd | 31, T,
HA TN |

(5) 3igur Figehi t sufeafa (Presence of
germination inhibitors) - ISR ®all & e H Iufeerd
2 uered S & SF0r 1 Fie w H gam A9 €, 5
sigur g wed §1 3T UfRfaw e (ABA),
FHRURA (Coumarin), TRITERIS® T (Para-ascorbic
acid), fR=ifeta 31wt (Phenofic acid), 3Tf€ yq@ € | sfsii
F e U @A T 3 yered o - oK fenfera 21 S € stefd
T ST § TeIwTd sitol § STHOr g1 S § 1 37 veref &
IR germa ol fofesifer @ R foran s oshar € |
(Methods of breaking seed dormancy)

Sl st T T A o faw faf= yer 1 fafemt
STOTR STl & ST wTey S Ue g shieh W AR et €
I 9T A o e = Tt e ® -

(1) GTEAT (Scarification) - 39 fafy § 3
SISITEROT 1 AR AU GLEHRL FHSIR T a1 ST 2 |
%E IR sl w T o (H,S0,), TH SId ALl a4
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