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INTRODUCTION



Pleat~ ree;ulatoJ'8 Sore \1IIed In eerleu1ture ...
,

hOrilca1.ture to e1ter the l'&aUTO propmlcas 'ot com,9Cll..'

!}el't! of orop plmto. BeilHl'Oh Oft plm\ ~\h aubeteaoee

Uke enx1n8. sJ,bbereUlmJ, cytoJrl!liea. G\by1ee. aorphaotw,,

iI'2h1bUON lIZI4 retezdaDts bas gathend a Bt~ 1IOG19B1lum,

_ U 18 now~ that \heM diem1ee1e~" III8DY

eepso\s of gowth 8D4 4eve1oj,lll!Qll 1ft p1m.te. In~ erop,

plent8. the 41ttm'8lt alterat1ClD8, 80411"1081;1000 and

resulat101U1}IkSftS pleoe dur1mg the eoune ot~

velodll ere weU ut111l1ed tw \be b••tit of 9ft.

TM ~t f:I'l)W1lb regal.,ore ara eJttemll~ ueed \0

1Isofteee an4 lIlprove lMed ~U(l)., to 1n4uce plmt

Y1goal', 6Q'11D.90 1n tlowel'Jng -.1 tJ.ou1tlng, to 1001'8'"

,fIeld IID4 a1eo to alter the oex up:re..lm 11\ OI:'Op plante.

!be appUcaUoaot gl'CW\ll acUTe oompoaade tor '\be

np1eUClIlot ex u~eaa1t:m1n aonoeoloue epeo1ea of

GlJCUJ:tl1to 11ae 812pbaelo4 \lie need tor .:Ire 4e\a11e4

htouatlm aboGt new eheelcala. ..peol~ 88 "0 opt1mlG

COlleIU\raUOIliI. E'~1eM ell a ns\VSl poowth regdato.l'

bU be«1 lmpUcated 1n eweral 4eYe1opll8l'lta1 pt"OCesHQ J.a

plMtlh Slaoe ~ etbylme l'01saalng propen, of etbl'el

(2-4lb10l'0 e\!w1 pbo8J;hoo1C cao1d) :baa been "~1",ea 1n 1969,
, .
DOOh ed4GMe bae 4eoonatrQte4 Us &b1Ut1 \0 01'.

Bex-e~9a1crl1n B ntIlber of 8peo1eo.



!'1Iia\ &'l'OW'b rot,Q1"/)l!lftts w:e now bllBB eommoa1y ueod·

,to "lUIS the ftgetaUTe ph,. en4 to bOo.t 'be zoeproc1QC,S:"

vIWte ef eI'Op Plm". CSooco1. erlI! U-or &'e tourd to h

'ftr:! £tIc1l efteotlve 1ft~ \be grMh petteJtl _

d1eUOlbuUon of dz:v z\to::. S~ 'IiOCUflc6t1mo of ceol
~ooc81/~uat (:2-Ob10r0Gt.l\Yl v1aetb,yl .-orLl'llll

Qb1orlde) hIWo beeo 'WIea to ,\'l:¥13' \he effoc' <e. srow\h.

tlowuJ,ng, tNlt lS&t 0Dd11e1a ot OQOUl!lbU' plon.ts. A18Z'

<S. 1I-d1llletbyJ. a:31noeuooWrJ'l1o 0.014) bafJ umlvP8

estens1Tt1 testUJg 10. hCnlcultvd. Q1.'ope .1Me 1ta

lntl'Oductlm 1n 1962. U 18 tcnma to rete.rd tbo voaa\aUft

~ IIlI1~ tiOWf3» bol 1ft1t1o.tl6nt flower1ng. truJ.,

Be, SDIl yield.

Purapkia isa bSgh~ nu.tsoJ,t;1"18 :yegetab1e cultivated.

'o"""""~ 1ft \be nortbe:= ptlrtl ofK~ 6~ale. lTot\l68

d l\1XU1'lmt 'WSEltatlTCJ S1"9W1ibt I'l'Jle docW1ated ..".rat1C'

eM pot;!' aowae-lWI!t ro1atlwebJ.p 'boe fI!!kls b' O¥Op 10GfJ

~l'YO.l?oOl" ~t o&t, tZ'U1t ~p M4 eo nbaequent

dealSI" 1n \J&e early l\n.1 totDl yield ere faunA to be ~ '

ot!Ie1' reasons for .1~ low produet1'fl'Y" 'r!te moa1:t.toatlOA

of f1on1 mor~low.Wblob C)e1U)GO se~· ~eTenlon to 0

ta'l'OUmb1e t."e.-1e ra~10 8lJ a ~eu1t ~ growth

~J1i"t~ tre8\11ets 18 belns tr1ecl Sn a DJ.1llber of croLl

P1lnt.~ In sp1te ottbe 8U!llM1W was of .tb31eo.e. a1s.1l'

end qoocel oo.b01't1ClJ1tU1'Q1 e1'Op8 e8PooJ.elJ¥ vegetable.,
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\hert'I 1e cnly l111J1boo 1l1!o.t"&\t1on on its apvUolltl00 to

6lter sax-exj,irooQioo MtJ to~ fruit eet. l0l ;)lieU

in pm1~lk1n. The vrallent t1'l61 t138 1n1t1atod aru'l 91!Jlllled

'to staly the e1'200t8 of eCG, et!JJ:'ol ontl. olc.r on }j\lL"')::'lti.n

tilth opee1al rafermce tG ~he tollwmg QbjeotiV0lJ.

(1) to lnercooe the-number ot £~e tlO1olera by

t',om.g G!-"owth oUb::Jtooecs (alar, COG e:3d ~t.bt'ol) M!i

~all~ the srot-Jth.

(2) to stlX3y tho effeot ot crowth subatancos cG.

tho porocntage or 1'r....it oat.

(~) to ot~l tho o~Zcot of growth !f';ll}o(;onoO!) in

1ncrcasi."lS tM yleld end Qusllty of'IJUOj.".Jdn.

.3



REVIEW OF LITERATURE



Jil5ogmons pleat. grow\h aubstanoes p1a.r a ~OI'

~le sa p1lm.t gow\h Md tlenlopllGDt. B~.eU'eh Q\

l'Ultua1~~ Sl'QVtll tIObatMcles 1" gral1l1a11\1

~ the OOl""""t'e' con~l meebenlellll of plalt ~\A

el"A4 aeve1OIamt. Do\b ezpullMGtal en'ues _1:Inato

Z'ceel'.l!'Ob M'Ie 1ea to too uee or eyntbetl0 gowth flUb.'IOO••

m a,s:ltmltvo were they h.."""I'e ('~ en1~ equal

to tbo.tof peutlo1deiJ ~ tooglOidH.

~ inewcoo1ng CtlMlJl:!])Uon or vlM\ 8I'l"V~

. zegc1c.toro 1n !D11a. boo been~ by the bfII1etl. C)t

h1gbe:r' crop yleldo of batter qu11\1. OOlIblned with •

MucUM 112~ coats. !be moet p:oUflo pleat gJ'OV\h

roDt1atora ueaa~ !lot! beM the hUblcldea. 'rba pIM..

srowth regu13.to:ro now 1Mlude not m11 herbicide. thai;

dSliltroy too l1T1ng p1ents nt h1Qher COftOtIluostlasa. ba\

tMae ooterla1s tbat !neJ.oe!1ls tIIld 1m~e aeed geJ."lI1nat:l.oo.

(ChO\J1~ ~ Slngh. 1960>. 1n4uce p1Ilnt '1'1~

(O~ !IDA Sirlgb, 1960), 1n4uao etl!"l1neSD in tlower1D&

'eall !l'U1t1cg (Zl~ ned Ul\cheoek, '944 _ Lepo14

end Oeott, 1952) end 1ncreMe yle'14 (81ftgb 6Zd Oh0q4hU',Y.

'. 19V6> 'e:ld v~ ad Ch~, 1900) 18 lIMY erop lllMt.

~ apllliod at Ye1!1 mtnntc eonOl!lDt%'a1i1aut.
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fte DeS ..~esslon 1ft m.tmOaolows plea ot t.
t_13 CUCUZ'bltaoeee, 111 pu'tloulaz'~ M4 pum1idn

_ be. or gnat 1ntereo\ to a~ ot ~ftetlSC1iOH

1n c11ffe;oent ];ll!Irie of the worM. Snen1 plsnt ~~

l'qI]1atora ot d1f£~t ~8101Cg1ea1 p.1:OXC"lee liIaye .....

•.lOCGII~ utl11sed not 0D1,v to lDcrean ,lilt mabu of

t.:;nate tlowC'B b1Ilt s1.c "00 tru1~ set ted l&1t1ll&te 11814.,

this lnCl~el.'l tbe plent e;rovtb rJ1'OtllOt~ ae weU as pl!ft"

~ rot:l%UMta vb1Cb :retl1X'1 the ....tat11'S gt'ovtb of

\he·;plent aD! en'twaM tbe 1'C~'OOtiTe !lbe...

:etherhOn. an et1Wleae reJ.ee.s1f.lg pJ#l.t growth

promoter lW3 been explored tor Sots ablUtl 'to rcf;'Ola'.

ee::-ezIWeDDicn 1n euc~blts. Falls:' e.ppUcatlo:w of thi.

eompoma beB been deoonstr6ted to 1nb1b1t 8teaslnate flover

6eYelo~t eD1 to p1'OllIOtc pietilue",o flowers 1n cu~r.

M4 squ!lBbes (Rob1nOOn~ ~.. 1970 sM B-12e .ad Lovell,

19B,) • tia ei'feot 10 al11111~ to, bUt eCll'e d%e¥tio \haD.

that repOrted tor euz1n ~t1en or p!otillale tlowe1'1Slg

in. eucro:r:bJ.,t8. '%be 1n:lusc.cs of etbre1 coats e1oagaUoa,

production at 1o.tero1e. f1.ower!zl.g, yield sod Q.uallty ot

41fferent eueurblte b5B bf,lln 2.'evlewed.

Growth rettu'doot8 ere e. IUverae grouD of ohtlL11.oa1.

w"a1oJ1 bYe the QO!:lil1OlO. ~81010Sloa1 property of ~\l'J1Ilg

ete!l'i growth by 1nh1b1t1.ng ceU di'Y1oJ.on. or tJle ap1oe1

5



lllUle'.. ~ D8W ..,n\be\1c c.rsan1c chealcG1a S'Q~ar4

atem alt'lSg8t1cn. 1norease greed. GOlour of le&'ft1l '.

". .. 1D11recl~ e.tteo", :f1owl.lrlns ",1thOU, cauu1nl tm"J me1toma

"leas. 1~ \iU 1atl"Oduced .in 1949, ~ bas proyeato be

~ble tc~ tile OOfttirol of plent alu. '!Qlber~ (1960)

reported the ealalemoa .of • oerleo of lluateneq ommontlXl

colllpOlJdds. T1&a lJOet eoU.,. t.orm of thesa WSII deetgnatetl

ee cce add' li'Cl3 to'lWl ",0 ret~ \he growth of nON Ol1eolca

or plante tbaa IllY of the r~oual:i nported Gom.~JOml4a.,

iUildell .u. a. (19G2) 1'Ct}01'tca G.'l!JB(.l1c') to.M MO\beJ.'

ecU'fe plQl\\ srcwth rGta..""deat. Tbe growth ret.Qldant

effeets obta1ncd with SADi! (JUar) was otfl11c- in mElnY

68~ote to tnoaew11lh ceo (C"alOluequa.t). Dotl1 \bette

OOOlJOU14o ef.f'eet1~ red1:Ce vege"l,oUV6 growtb to1 ~te

f1owet' too 1n1tlat1cm..

l::wnthoU01 tile int~ooUon on tbe effects of theBe

p1lla.t~ regula:\;OZ'o in 4Ui'ercnfi cuourb1\e ere abun4.\.

the ea&ount 0::1: work 4000 in p1.1lJ!'k1D 1e 'Vl:'tr,V lill1tea ODd

ecoaty. So the ava1lable JJ.ta:rstum Ql1. the· o1'tect of 81a:r.

cee m1'etbrel on dlf!ereat· cuourbl1ia are revlO',,;Qd. 'th$

cA!I'lgea Son ~~oloS1os1 acd reD~uctl~ ebaraoter1I1Uoa

ot tU1'tC200.t cueurblta aue to tho oDvl1catlon of vo.r10t18

growCb I"~o.tomi 0%0 :t>oprcaented 1n a tabular form

(~&b1o 2.1 to 'tll.\blG 2.,;l).



'teb1e 2.1. Effect of~ aa w!ptaUftP npzoc1uotlw~ of ~~O.
41. ~ of _In ~1rle•

• • I F F • 1I •

Crop CtJaeentratl<n Stage or avpllcetl(ln
• b • • F

Ibl1tme1on 5000 ppa Ftre\ vue leaf' s'S(;e
l~ melon 4OOO-6OO0ppa CDe 1oe.t «J4 tb1'oe leaf

-tase
Coo~ 125o-!:iOOO p!.£1 two leat d tOl11' lCot

st86S
Lcag me1m 1C5D-5P00 P1lD 'hro leat Wd four loot

e~·

~ 100-200 vxm ~ 1cat et;oae ald
1eof otsse

9tmMZ' e:pnb 2500-1SOO PID two leaf~ ml·
trwo 403- ofHI'

Coc<:eber 2iJOO PIP 4-5 lea.fotage
(Lmg SZ'OOO)

,
• • .-

•
Sf:led Reported \U'

Deozoeaaed Duelc1l i1 JI1. (1970)
Decreased Loy (1971)

!laoreooed Ghoeb d Boee (1972)

Deoreasod GboIIh M4 BOlle (1912)

:Decretu58d Doe .. 0we1n (197')

De~ S1D&h~ Al. (1915)

~8G4td l:f1ahm n Al. (1976)

_ I • ]



..

-
•• * I •

••

, .. .
t:£f'eot

••

.......
I "'"

Stng3 of '6,[lpllo!>tlon
•• '" , I•

'reble ,2.,1. (ConoltiJe.xl)
, b. I'e3nl.e:ools ratiQ. - ,

COOlDbor

'.131ttor goorU

:;:"WO lOOf' and fOUl' leat
stege -

'.?wo leot ana fear loot
stege

Inez-ooooo Ghoah and Dose (1972)

-
~wo lea!' otago ana.
:-oIJOUtcd t",-o Cloys after

Inorenoed Bhm'Jl1cri end Gm
(1973)
Singh £!~. (1915)

..

•

K1'lBhna..rwortb,y ~ §!~
(19"/6)
Hi.Bhm QS\.. 1iJ:.. (1n6)

•••.-- ...,.'1m

2-' leof film 4-5 lQe£
steo7Q

__ r •

250-1000 pf.ll

Coombero
(LOOS gram)

-- • • • • • • - ••
~uo le~~otnge~

t;Jo·d~G dtor
2-3 leof -and 4-5 les.t
ol;ogc

Co affect

!11.~ Q1 ~. (1976)
_, ._. , ,__~,=_~_........~"'•.".. • __·cm~n_~_a__~w..... ·_~ _

co



Table 2.3. Rt"'tcot of cee em vegetative ood roprotluative groll1th at: Cllcurbl'ta.
a. Lecg\h of main Tine

• • • ........ . ...... . '•• 1.... • .. " • eo •

... - ..... - Otego of Gll}pllcatl00. ::::f'i'cct :ne].)()1,·~ed by__.• •• ._,__._.__•• ..;;,. •••• '_.1

Cu.crmbor tDoa r1rm

Coooobcr ('];os.!m) 50 co/10 J.

Coouooor 1000 Pr<..l
(twg green)

DottJ.o go>Jrd 40-6:) lIlXi

-
stort of OOQoOOe:!"Y
sboot grO"..n;h

2-;l10:.U' otC{i~

-
Two tarot, fO'A\" loof
and Oi@lt leet stego
':r.in leoi". fO'.lr lecl:'
evil olgiJ.t 1e£d' sWtifl
2-3 lea.f IJlld
4-'J leBfstOf.,'C

2-4 1cai' 3tCf,'e

Decrc£lOoJ

Tmakn amd Koooob1
(1969)
[\,noo 097u)

::::al~ cdl 'l'hnkvn.
(197~)

~1rl1J!l1 ani ~l;n\:ur

(1974)
!l1abra (1975)

tIiSh2'a tl~. (19'16)

______._. ~ ......_.__._._.._n__..__= .....--.__• ' ..r •• _



Tablo 2.2. (Ccnt1nued)

b. 12r1mor.Y' b~o
• • 0- •

C1'Op (Joncentrat1cn Stoge of BjiJpllootlon Effect.. .. ••• •
T1nde. 250-1000 pre 2-3 1rof at-age No effect

Dottle 40-60 Pln two am r~ loot stege Inoreoood
gOlU'li.. .. • • • .- --- --- .. ._.... -.11 •

••

• •
St11mbh1. GIld
ZOIlkilr (1973)
Btmdbrlwa on.'l
Del31t singh (1976)

. _."

...-- .. •• •. 6 •••

T1rrla.

lU.dge goUI'd

Bottle gourd

500-2000 m.D

2000 :?p::!.

1000 lJp;l

250-1000 }lEG

2-:; leaf C!lld 4-5
lee.tot.oge
2-;5 lear flWgO

2-3 loaf" ato.,.,"'O

-
-

'rwo lGa!' otac;o ~
tUQ d030 aftS1"

Uo errent

lnol'e<lOOJ

m.Ghra and r'rDdoon
(1970)
Salabh1 end.
'I'balalr (197:;)
C-htu'ata-i1asea
and hwal (1974>
1?ntrul1k~ .il.
(1974)
SaiQbh1 tll.ld
'J:ho.lmr (1914)

.51ogb §1.Q.\.
(1975)

-- • o = •



• PI d •••
C1'Op' Ccmoentratlon stage O~ appUce.tlcn

• •
uate melon 1000 ppl. !wo l~. ~OQZ' le~

eo.'!. e1sbt teat atege
~lIIIl'llon 1000 PJ8 !va le~. tom- leat

.., eight. leat mega
Dottle gomd 40-60 Pp:1 'Evo 1eat 8D4. four ~a1'.

stage
Ill4ge goma 2$0-1000 PIm -
~. , 1000 p~ 2-' 100f ana 4-5 le91

st£l8li

•

•
b .... • I'

RmShaws eM.
Daljlt 01n,gl1 (1976)
K1'l""re'lOoZ'~a.l1. (1916)
IoU.ebra a+. "'.(1916) &lr, a&

•

• It • •

'r1D!a 500 VIm 2-, l$at atsge Increaeod SISiabb1 GD1~
(191')

.IlUli9 goo.t'd 1000 Pta - ~ PatneU: & s- (1914)
Dottlo 8QUt'd 250-1000 PID - No eft~ Sa1mbh1 .xl ~Jmr

(1914)
9l1!fll'OZ' 250-750 mm Two 1eat atcgeeD.1 Incze::sed S~.d.Al. (191S)
Ii'iU08h ~wo 483'8 atter ,

Dott1e~ 40-60 DIl!1 Two lea: 8D4 fClU':l IwrGSlll!d' 51Dsb ~~. (1915)
leat 8ts.ge

~ 1000 l'tc 2-' leot arxl 4-5 J.eeg l-11ebra I.\!l. (19"16)
otage

• • I,...
~



!able 2~". 13t~cotof. cthrel 00 VGgotntl'Ya tmd rEl£lrodootlvc growth of euenrbite.

a. L~ of ,1IIl1n v1ne
•

CJ:Op
•
~
(liknoeoloos)
liDlk _100
(Cblt.nntnls
melon)

Maak IIe1m

Cuombe:r
(tkmaetyrokl)

i1D1tin

·CuotElber

Dottle goatd

Canotntrattoo.

240 ppll

150-600 PJiIl

240 PP'll

100-1000 PIll

300 pp:il

250-1000 ppll

F1rst. \rae lEmt stage

'-2~ ma· H leaf
stage

(Ce leaf eDd three leet
stege -

2-"~ stage·M:Id
~ted at weekly
1nterwls for 81x weoke

two leaf etoge- ana· two
d'W8 after

•

I F

Mc!-hU:1'IJI1 and Ul11u
(196!;H

mwin~.

Loy (1971)

Rodrlquu eM
L5cbeth (1972)
BorowOOJ. (1912)

f'UvviDJgaValu ~ Al.
(191')
SUCljfolJllillek 8Cd
Abella (1914)
Sat.bbl 4IDd 'rhaktn
(1974)
Se.1abb1 (1914)



Table 2.~'. (Ucntim.eJ)

b. Pr!.mery braDchM
q •

Eff'ec' Ileportod by
•• e...... _

Ine:teasea treeeri a al.
(1911> '

Inereaeed llQrowokl. (1972)

Incn0.ae4 K1u"oh1 a1d Govan
(1912)

• • •

._.

'-2 leaf' Slld 74 lest
stege

two 1gefstage

'Pre tlowerlns otese

••I.a .. ¢

••II

t~ mslm 1;10-600 ppa
(CbsNnte1lJ
1iIe1orl)

COOl.Illber 240 PI.D
(~.ooaot7ak1) .

Cucumber 150 PI-C

na ad l.>yo (1910)

lwahOrl .§! Al.
(1970)

SuUke1"l 8lld
Dban4ery (1?'l')

t~&la.

GoJ,ahbl en4~
(1974) , -

Ch'l:Irata-Hn'"'co 1114
Awad (1974)
BbtD'lo.ry 0Dl1 Chettz ~
(1914) w

•••

• • ..... r •
SOllWlA1" 91ueah 100 PiX1 rear leaf stage
CuclWbar 50 l'lISl1 Ci1e 0!IIl tMree. 1eet IJtege
(Im1;lr0w4
l<IJg~)
Uwsk aeloo. 250 PPIl P1rat uue lent sto.ge

I'unItin 100-1000PlC Seed1.1Da staBe

!lotUs 80nrd 500 PI:C -
CtlcJacber 100-500 l!IJll lJeedllng et068
(Aodeu)

Cuomber 500 PIQ. Flmt true loaf otoso



-. -
Effeot

-----•
___........_••• .......__.. .._ .._. .0: •__• __• ......__._._._._•• ._•• _

Sunoer
oquooh

J2'lE,rkin

:?cocl:.in
(~)

Cucutl.bt\r
(l'oOOQ Kl'l1ra)

:JoiD:ler
~uaah

lh::oer
Sc1U11Sh
(IlisGar
oelection-' )

r:U2k melct'l .
(TIora !la[ihu)

!wo leaf at060 sm ooe
weak later
First true leo£ stags
to .t1rBl> i'lower btl\l ot3gC
Three loBf otoge

]four loni' 13tOSG

-
-

...

ShtJzlmt1{;ovoltl ~ .9l.
(1975)
Same erA !rr',;lC~
(1971)

lJopping am
Hawtho.roo (1979)
Ve'!:n md ChO'~h~
(1980)

Kriehm»>l.nol'tlJ.y 800
Scndooja (1901)

Aro1'3 ~,gl. (19~)

----------_.._.---------_._---------_.-._----_._-------_.-._._._--



IfBble 2.,. (Concluded)

a•. Fra1t Get, fra1t nmber~ yield

-- • • ..
Czoop C~tlon Stoge ~ appUcntlCD

• • ...
l1unpkln 100.-400 wn Plrst; tJ"De leat stage

Bottle gow:tl 500 P1U SeedlJ.ng eta8e

?om,ikln 1<>0-250 PI111 l?1.1"at true ],ee!' to
first tlo\o-erbol B~age ,

to/Intel" l!JlUl!lfJh 1S0 V;;%:1 'fw l~ on:.'lfCflJr leer
(Golden • at~
deUeiooo)
Sl';*M3r 150 p~ ~!»:'oo lea1' stage
~

Pl.Dfikln 100 1':,'0 FoUl" leaf stage

Ct1CCbW ~ vtm 2-4 tzoe lootetagQ
(?OlBaKhlra)

3iMl!ftr 100-2~O p~ Four lAt etllglt
8J.Ula8h

Ma8k De10n 500 IlPJI. ~ leaf' aoa ilx leet
otcge

11 .- •• •

n • ••
E!'f'ect Reported by

I

Inoreaoecl Kim end l?yo
(1970)

IacreQ$C{1 SeJabh1· ana
thDku1' (1914)

Inc::ell9~ ShMl'1Jlge.ve].u
.Il!i.. (1975)

rncreaeel1. Baker aM Dradl~
(19'16) ,

Increased Demo ellil Eruegor
(1977)

No eff'~ llODIl1DB &114'
RawlihrOlle (1979)

Incree.aed Vezma Ind
ChOudhe1".Y (1900)

- lnoreaned Aroma Al.
(1902)

IncreaBOd SltUm n JIl.
(1992)

n. 0



MATERIALS AND METHODS



Tho prosent J.nvosttge.tion troS conduoted du.r1n(j
•

Decembor-!.I~ll 19S-~•. a~ tho Callace 01' Horticulture,

Karole. Agriculture]. Un1vora1ty, Vol1.o:>.1!Ikara, 'ir1ohur_

'.l1h1a oto.tion 00 looe.tod at maltAtulle of 2' t1 above t1illJ

ElOll in "bet~iean 10· 2:;' n latitulo end 76' 16' r; lOOGitude,

with 6 wom hUll1d tropi.cal oli,l:la.to.

Tho OXpex"lnente11llaterlals oanaleicd of two 10001

VOOlpkln gmotyVOs eoUElotoo froo Pelghat dlstriot ot

Kerala Stnte. ~M gcnotyvcs ere dlveraa in their genetic

make up_ Zyr;a '21 l~ cborOCt9:t'loed by l:Wd!.m elzl'l4 ilmits

with o.vo!.'eGo tss antl oOl"otene coo'l;cnt. ~ f'emalo tloweN

v:'otluoelll os wall !'IS tIle '~l'cent06O £%".:I1t oot .le vary 10'.7.

f£ypa To beOre 00011 olz~ i'ru1to with very higb '£SS ooa
'"

osrotcno oontc..'1.t. 'rhts r:Dkeo it v0r:! ideal tor oul~

purposao. Dut the fomsle flo,JI31" pl'Oduo1lion 00 wall. co the

vel'cootsgo £ro1t oet in this ga'lotypo too, 10 cooolderab1y

lOWe The source and cor-rhologlcnl description of too
genO~08 oro preaontal 1n Tabla ~.1.

:>.2. ~1t1entol methOde

2.1 • DeaJ.cn end ley out

~o oxvorJ.oent wo ccn'lootea 1..'1. svl1t-plot l1013it1l.

\-l1th three rClpl1catlono. Four ooo'blnotlona oZ two D'.101ikin

16



Table 3.1. ~!orpht)log1onldescrlptioo ot the genotypes
ooed tor the experiment. .

17
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,

l'looo of coUcctlen

lJiorpholo.g1col ohorootel'EJ

ViSO'Jr of the vl€ll1t '

Leaf aleo

Presence of wh2.te
I3pota on the
leavee

Size

ColoU!.- ot tIle
~tw.-efl:uj.t

Natura Qf fu:t'1;>owo
prcocnt on the
fr"tl1to eurfaoe

Fle9h'co:Lour on
oot'..U"lty

Aprdam
( l'o.lgbat.
Matrlet)

J?let/3.-ounU,
l-!edlua
( Avcz-age
weight
3.5 kg)

Gra<m

T1mtt~o.lam

(l'olghat

dlotr1ct)

Uoderoto1;y'

vlgol'O\W

SoaU

lTeaent..
alight end not
~oGlinent

.r..ou.na
smeu (Ave:r,>ogo
weight • 1 kg)

Shallow

Deap ot'aIlGO___.. ._.._.. ..._...~_"l1' ~ ...~.__-=



gmotypea and t.wo ot.egce of eppUoo.t1<m (to~ leaf ODd cdx

leo:f' otago) \-lOra taken !n the main plots. 1:ho Gl'Owth

regu1nto1" t....-eatrnmto W01'(3 tilkoo in tile Gtlb-p].ota. .'lhe .

SOVOll oub-plot:; t,re.~tll\cnte \.ere tllO!.' 100 end 200 P];O, eee

500 ·ana·1000 li~ ethrGl 100 ana 200 Vpn am a·control •

.'rlW1'a were two pI.to per SUb-plot per mo.1n plot. the

spacing adopted woo '1 x ., H~ Four ooedo ...e.."'e sow 1n each

!lit end two plants. wero l'ot~a aftor th1nn1r1e;. Durlng

th~ oropp.l.ng pe,rJ.od -va:.rAoua ou1t~ operations end .

pro~1atl0 plant proteotion measuras ware Ct'loptctl 00 J}f;I1'

tbe Psc)'..aeo of J?raotl~ rcoollnel.'1dBtiotis 01' the Ite.:cala

Agrlou1turaJ. Un1vera1ty•

. 1ll£'.J." (extra pure A.n., 99 per .cant rn1n1mum S13se,y),

othrcl (40 per oent Slluaoua oolut1on) (SISCO) and cycoce1

(99 pm.". cent m1n1mrmaoaa.v) (eN!) ·wore used 1n the experi

ment. 'ilhe grOlVtl'l ragulatol' aolutlooQ at desired cc.uoen

.trnt101lQ wore rt'cparedto.id.ng 1nto eona1dero.tl00 the

concen,t:rattoo. of the U'VtJJ.loole~h re~torSl end the

qIDnt1ty requtrell for tbs tt"ent'l1l.Cl'lt.

Four lllmto pC!' eub-ploll ware cClMlderea foX'

tOktDf; tho obSOl'VetionfJ.. Tile quentlt6tlva and quo11tQli1ve

oha1"Ooter9 otm!ed \11~ ea i'OUOWEll

18



a. 'Length or main vino (fil)

b. number ot brooollea poI.' ~}lcnt

o. Humber of loaves per l,lent

(1. 'Leaf area per plant. (sQuare metera). Beven

leaves WE"..re teken at l'a!1.t1001 from each p1ent o.lld the oean

leaf wea woo calC"<1latetl. Tbia multlpl1cd with the toto!

n1i;':1ber of loawcs per plMt. l!JNO the totnl leaf aren of n. .

plant.

Ii). lJu:nbw of nodoa on tho me1n V1na

to Girth 01' v.l.nc /l-t coUsr region (00)

s. Length of internode (00). L~h of 6th, 7th,

ebh. 9th and 10th internOdo liJerD measured end the ave~>age

woo wo~ed O"u.t.

a. Doys to t1rot malo flower antbosls

b. Days to first feoo1o nover anthosle

o. NWbcr of.' ma1e flO\:lem

o. Node at whiCh flrot t"C!!lclc flofJor ap~e:1

f. neva to fJ.r3t frui. t oet

g. Days to first fruit harvest

h. DoyEl f:3..t:JO flcrol&"lng to mattn'j/~yo£ fruit

1. Node at ww.o:l the 1'u~t fr.11t is t!:aturcd

19



'0. :Prll1t charaotera

a. Fruit y101\1 PEl!" plant (kg)
"

b. llumbc1' of trultD 1'01' vle:l.t

o. Length of the fruit (O\n)

d. lieight of tlla f1rot matured fruit (kg)

e. FlaM tbicmoElo (CllIl)

:1:. 11ooi00r 0: OOGd3 per fruit

g. M:;aroeo wOight of the fruit (kg)

D. GhemLooJ. COi"Wt1tumtiG

e.. Acidity 1- It. 10 IDeuetn'ed 1n tcrma of t'~ of

n/10 t!aOIl requ1red to ne'<1trolioo the aoldity'.

b. ~331- Ii:, 10 :rocoral9d 1n tero!lfl of deeree Erlx

using 0. retraotomo~er.

e. Corotenol- ~M eoo.>ottnG oontent of dried /l!.Wple

was est1ma'liotl \Wine apectrophOtometmr oo:ter extracting the

carotene td.th ceth:Jnol I!lW eX!Jraos(!!u as !101'oentago or dry

weight.

'l!he frult oharootern am the l1uaUtatlve ol.:m.l'notero

wer~ rooordoo/eaUtnatod frolU the flret mtured fruit. ,

!h~ data. wae s~t1ot!cB1lly ~ooo by using the

aoolyala ot varianoe tootr..ique t:o~ split-plot design Bl'ld

sign1i'icont treatment ei'feota wore ccr.:lllDrcd by oalculatinG

tho o::.-lticw. dli'fermce 00 S',JG[;,'Om.o:l bj' Oo·tle ('3954).

20



RESULTS



Tna dnto oolleoted froo the present atuily was

o."1D1yoCil end tho results are pro::lentea oolow.

4.1. General enaJ3"19 of variance en1 estimation of the
effeot of different growth regulatera on tho vuo);k1.n
genotY}!eQ.

Four oo!llbinotiaw 1lWolving tuo puc.z:tin genoty.l}Cs

(T1 md T2) oo.d two etagcs of oppllcatl<11 (four leaf Olld

al::c lent atege) token 1n cain plato, MIl oewn OUb-l)lot

levels (tbree arowth regu1eto:rs at two conoentro.t1one

each, \11th a oontrol) constituted eacll of tho three

repUontl00s of the spUt-plot design used in oont'luot1nB

the tr1el. '21'.8 uee of d,1£ferent erowth regulator trent

oente ouch as alar 100 end 200 P1Ill, ethrel 100 and 200 ])10

Dnd ceo 500 ana 1000 lip:!. hs3 a s1gn1floant t11ftarenoe from

each other 1n on the vegetative CharOOt9r6 studied,

wb1eh yore the length of the min Tlne, number of nodes

on the ca1n vin('), girth of vine, length ot internode,

nUl!lber of brancheo, nUlllber of leaves ana leal' area per plmt.

The two genotypes d1f.f'eroa e1enJ,fl00nt1y 1n ell the

VQgetative characters otuUed, except for the length of

the internode. The gmotYl.Je :It crowth regulator intoract1cn

woo oleo Gl~i'ioant 1n aU the above oooea ('roble <",.1).

, ,
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... L e._ iii. ,.. I -. $ :di •• $ • ••• m J •• -.....
I.~'"ili do. ot
or ocllll nodes
yf..!lS 'QS1n

: :;:,.s:.2_:_:.:_=_.....r.£_.__:_:r:::!<.~~_::_::_'-,-5~,o:__:_-.::t..b_-:_::_: -.!'l__--:6:::-·_'__~9__: 1

4.120
0.593

'0.172

0.726

0.456
O.~41

0.003
1.490

1~5.07~

0.5160
0.1050

;).0098
0.1900

4.56
4..16

2:iCt.O;

a.om

J.O'l;1;)

0.0217

6

6

1

1
6

6

2 0..5000 6.5'3 0.,2(}OO" O..a50 0.28' 0.25 0.0100.... ..*... ..... flo... 9
'1 8.~ 6:;.;$, 1'.SjOO 4.aDo 166.~ 132t'l44.00 106."000

122.65 0.1290

O.OO'3@

0.0240

6
40

1Wpllcat1on

Ge."lO~

Sta~ of
o~cnt1m

Genotype X
St!lBQ
ili'J:'Ol' (a)

GZ'O'Wth
~tor

g=pe :It

~tOl"

Gt~s
G~

l'~tor

~type:z

Stll6? z Gt<o.."th
~
EiTor (b)
__""~ ' = "'''''_lI'__'_~=~ ~ _

,oJ -g ""0.00
"":? .. 0.01



'1ablo 4.2. GenGrul ~ala of varlmeo for revroductiTe cbo:roetora.
-- -.. •
lJooroo of tID
'vnriation (If De¥s "to beseto fio. or 11o.of ~ BOde ',VtJ3tJ lle.:/o uoss Uods at.

first first cole fGOale ratio e-t to ~o f1'(l!) wbich
tsle fccd.e f10\;/0Jr0 i'lo1ll0rtJ (Hele1 wb.1cb f1rat firet fl.oveo- the
flower flouar' PcooJ.e) fiNt fratt barVeat rlng to first
8fltbe- anthe- £eoa1e (lst maturlt3 f1"!11t
ells e18 flower 111 reta-

19 1MI1
J:ol'lOOd

'f . 2 3 4 , 6 1 0 9 10 1"1 1~

1:1opUcntlon 2 102.51 98.68 141.14 '.567 0.015 1.80) 92.51 140.62 4.09 1.~

1 545.19 ". ;;70.eM ~.415 390.ot3 2~.g5 ..~
QeootYD6 190.10 ~9'.44 17.19 21.00 352.19

g~~lon "I 2.68 29.76 2." 1.roo 0.112 0.107 1.71 1(J;.19 12.96 ;S.!?f)

GoootyVO :It
1 0.11 48.76 10.01 0.581 19.05 15.43 2.69 4.76Stose l;1.509 O.4lja

:rrror (0) 6 66.139 63.96 2;6.25 2.656 0.178 7.69~ 71.S5 164.92 3.18 6.00
Growth ... 597.15 ..... •• .3

210.~ {1,,)6.0~ 1220.M
<1* ...

reg''iJlator 6 46.3'- 5813.61 465.Sa> 2Q2.o~ 41.22 244.48.

~%
<t4 ftlt •• * ..

7.9~rcgols.tor (5 41.47 12.47 362.~ 19.650 3.15' 11.920 44.24 57.~ 1.51
Gt:!t8'O x Grcr""th

6 1,.!J7 0.656 0.560 5.61rcgolat.or 3.98 50.00 5.005 5.44 0.55 6.19
Ganotsve %
c~ x Grooth

G 20.79 1S.95 03.99 2.342 O'.01e~ ~.935 1.69 19.35 1.37 7.49"2 ~tor

"'--'X1OJ: (1)) 48 14.42 23.17 43.21; 2D.O:::x:l 0.2550 5.150 2~.36 19.01 10.66 ;).47_.-
0. l! JlII 0.05
(} 0' ?iJ 3 0.01I.

I\:l
W



....I •

0.0732 0.00001062
1.6~ O.OOOO~'l3

O.96~O 0.00022019

0.0054 O.n()O~260

0.1010 O.Q3013707

••

149.28 O.9~

105 ..~7 0.003

.-

D.09OJ 111S~2.0 0.270
O.Q:;50· 84.21 0.248

....
S.19;;; 0.2170 121.75 O.~

0.156
0.790

......

0.074 . G.~

• •

11.~

10.00

6

1

6

1
6

6

:2
1

6
48

..... -04

nouro~ of
~o.Uoo.

nepl1ooUoo.
Gmotypa

Stage of Q:PIlU
eatlon

. Gtl10type z
Stage
'Brro1' (8)

Growtb
rc..:,<?Q]AtC!'
GanotY~ 2t
Growth
regulator
Gtege s
Growth
regulatOl'
Omotype s
:Jtas9 :x Growth
rc@lloto!."
E'rl'Or (b)-----_._---------------_._-----...__......_._---.--,..----------
,., J: II 0.05
-,." P .. 0.01



Tha different levels of ~h l'Gt,"'U1atora uaed aleo

diffored sJ.gn1flcMtly 1n ones of tbe reproductive chOreOtora

att1die(J. Exoept for the days rG.luired for the t!:mt ieoaJ,e

flowr ~thcala tlI3d the numbel' of female flowers 1)1'000000,

the gonotYrJe x erowth regulator 1ntcre.otioo wos C'~ao alc;ni

floant (Tabla 4.2).

Data on yield enil other £ru1t cboraotera ~3oa,

revealed that the gt'O'~th regulator t.reatments did not

ei'tcot the nUlllber of fru1ts pt'Oduoea per plont, the nvorago

vloiBht of the fruit, flesh tbiekneDS and the nmlbe~' of

seode' ~uood par fruJ.t. The ylelfl per pl!3nt, \Jeig'l1t of

the first matureU :tru1t om the length of the fru1 to \0108

however f'omd to bit efi'cotcil by tOO different growth

regn1e.tor treatments. Exoept for tM yield per plont, the

genotyIJO x growth regula.to~ intcro.oticn was not sl~flccnt

in My other fruit obaraOter studied (1able 4.3).

Tho ahemoBl constituents viz., t.he TS3 end aoidity

woo not affeoted by the growth reJgulntor trea.tmento. 'rho

oarotene vereontago was fOUDd to be oltered by the e;l:'Owth

reGUlator trcatooota. liowover tho eenotype :s erololth

reg.Jlator 1nterootion in tb1L'l CD.Oe too 1oI8S not found to be

elgnlflosnt (Table 4.3).

1.1. LElttgth of ma1n Tlne

The length of main v1ne woe f'o\Zld to be deoreasinS
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with tbaa:r;pUcatlm of gi'O'oIth regllle.tore. flU cro1or~h

regolatoro varied e1gni£teantly 1n their rete.ri11ne; effeot,

bigher conoentrations of wbleh were £omfi to be superior

then tha lower aonee'ltrnt10ll.s, tried in en.cb ooee. Vine

length varied i'rom 4.92 m (cee 1000 1?p:l) to 7.0 0 (Control).

cee 500 (S .45 m) ~ cae 1000 IJll!1 were found to be the

!lost efi'ootlva in ratord1ng the Y1no length, followea by

alnr ana othrel. Doth i]IlmplrJ.n gmotypes varied in thoir

reej,)OnS6 to the applioation of growth regulators. 'fhe

percentage reduction in vine length '-'00 found to be M£3her

in type 1:2 (4:;.67) wl'!lh the '6!)V11oaliioo. of COG th!ln 1n

type 'l" wbich eho;led only 29.53 11Ol' cent reduction

(Table 4.7). Both concantZ'st1on3 af ctwel v6l'le!1 signi

ficantly in roouoll1G the vine ler-Gth 10 1;Y1;5 '1:1 wh1.1e thoy

",ere 00 VOl' in the cooa 01' type Ta (Pia. 1).

1.2. Length of intcmoie

Tho let1{,>tb of int61'nodeo woo fOUlUl to reduco w1th

the c.ppl1ooticn of crowtih regulo.tocs. In general cee,

, 1000 VIm (9.9;; em) was i'0lDl to bo the ooat effeotivo in

r3ducing too inliernodul letlb"'th. 'lh!.strootoent oannell

5~.79 pEl:C cent reduotlon in type '£1 flIld 42.48 vel' cent

%'-eUuotion in tYDO T2 • In both genotypes cee \189 .found to

bo offeotive ;1n reduolOg 'too intemodal lenatb. both

concentrotl.ooo oi' wll10h varied elBCdf1eantly. The two

ooncent.1'aUros of alnJ.. end etobrel ShOb"OO no significant
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dlfforonoc in raduolng the v1ne leDt>"'th in tyve 'rat while

aU. tho four troetl2!mto varied slgn11'lOMtly in typo '1: , •

'l:ha percen.t3(;O reduotion in tllo internOdal length 1n1'lUCClOoci

'by 011 BTOwth reguletoro was oore in tyIJO T, thM 1n tY)l8

Tfj (fable 4.7).
c;.

The mDbox;> of n04ee on the C131n vino 1noreo.r;ej with

c. daoreaae 1n the internodal length. .I\lar 200 !?rm CliUOe4

0. htZhar vcvcectBgo inoreaoo in t!3e number of nodeo in

type 1:2 (54.50 nodos par vine) wbUe Clee 1000 Pro (59.7

nade!! f,lQ1' v1na) uas more efi'eot!.VG in type T, • Both

OO!lcenbrotiono of othrel end eGe tlere on. par with tho

oontrol 1n tYD6 'fa wMl~ othrol 100 Pl7C 'Woo found to 'be on

Dar wlth:iho control in tYliG T, •

1.4. G1t1;h 01' vJ.ne

There was el~i'ioont positiva rC6pOnBO to cee

S~f) I'ClsuJ.tlng in en lnorease 1n the girth of the vine.
. '

Girth Qf tho vine vorle1l from 6.65 om (CeO 1000 l?lP) to

~ .12 (control). -me etbrel treatments did not ellow on,y

elrp11'icant increase in g1rtb. when compared to the control.

1n 'both the genotypes. The two conoe.'1tratlClnl!l ot alor

d1d not shOil ezq elanli'1cOont difference with each ot.her in

'tryDE' ':1. r.. slmilar result w1t!l ece WBG to'lllld 1n the

t.ypo 'Zo·
co
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:

!be tvo pua~ gmotypea 41tfere4 e1{lD1flcenlllir 1ft.

t~' tW1tJtU" of pr~ brm"4bee P!'Odueed per pleD'. 130tb

~81Otype8 abowed • 1I18ft1f1Mnt dlicreMfJ in the ftuabeI' of

p!"11DU,1 blWtclbee proCUMd wlth thl!! e.pp1!Of1t1oc 01' Bl'fJliUl

ftiUlatflftl. Both~ abOwe4 a .ud.w zoes;p<Z8e In

the pcomt. deareGGe in produc\s'<ll\ of p!'1~ bJ'lflflM8.

ceo Wl!lII to.m to be Ule moa\ .u""Uw Sn bo~h oatS_, ..
two eQMlBtratlau of llIbJ.eh,W98 s1~LoGnt11' cUttSl'Ct.

ceo 1000 PII' U'eated ~. r4'Odneed en en "'81'810 of! 7.6

bi'8:1cbett pOJ' 'Y1ne wbtn CO!t~ t.o tb8 'lZ\Vqtea plinY. '

vhich Md· tbe hiBMa' nnmbtU" at 14 brancbea Pft' YiM.
" '

~be 'we O«1tll.!ntratlona 01' e\hrol 41d not~ a1gn1t~osn~

IlDd~ 100 PlU waa to\Ql to be era per with tbe control

Sa. bo\h ceoee.
, ,

, ,
!b.o two pnotl.ges .lSd' not vars 1a. \ha~ at

leans p,nduced P'l" pl..,_, ~fj tbe1'e vs.ue. Creatio ,

reauoUon In tlle leet~ with the appl1cat,ioo. of~h

ft&ll1a",on. In gceral tho ~lU' .of leaves ~uced
, "

..,..1e4 b.'OII 2'9.00 (CCO 1000 p:.;,D) to ~'l.42 (OOl'1'l"Ol).

Dotll * ~tlypee dtffOl"ed sn th61r rosz,)QM1I to va»laua
" '

8J,'OWth ~\Or .~IJ. 1lhe two oonoctra~lQ:U1 ot .\Del

414 no' dUte::- ~loent;1y end oce 1000 PlriQ ..-0 fo\Ditio
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be race' etteoUw In both cases. Alar .a1OtGtraUcu

ft2.'ie hi~ a18DUlcN1t; 1n.~ " ,Wile \U,y wtl'e not sa
. i,pe 22* Be Jl!l'CCt-ae J."~uoUan in ...~ ot.l.......

~e4 by e3&". (-".6) Mil ceo. (44.10) weft lt1pe&o 1ft
- - .

,tne 2, tbm in t.VPe 'f2•

1.7. 'II.at area pqo p1ea.'

_ 1.: ells ot tbe \we~ gooot1PG8 vue

e1enUlean'1.Y Uff.ret.tt. with. VD8 If1_~ 0.1111"8V' led

.1se \MB \Vz>e 'ra- Btnce tbe two a«tO\?PM ...Ud 1n \!Ill

leaf erea 1Jl'l" p1Iln\. 8'11!1~ tbe takr- of 1..,411

prodUle)eft IJU' plen' were the see._ ceo 1000 pta WuoeI

tM 7°"'_ Z'tduotlm 1n leaf area per p1ea~" !bO 1.-t

el:e& per plan' w.l"led f1'ODl 4.'2 I'IqUOl'e Mten (cae 1000

PIa) to 8." SQ.l18I'6~ <Coatt'Ol) 1ft t~ '!1 80S '.05
~ ..,\U8 (cec 1000 pre) ",0 ,.68 equare Mtero (CClIlU'01)

1.n type '2. In Vue 'f1 tM e-threl COMOn\raUOIJ8 weJ:lt

not .1gnUleen'~Wfenn' bot tMf ehOwec1 818D1flcet

41tt~ "MIl cccpawtl '0 '\he eMU-Ol. tMe~

uea\emu Wft'S on ~ wl\1l \he omV011n tu cue of

~ ~2. ~ peromtep reduo\1oa in 1eat era. 1ntl'UtCC84

b1- ceo .. IIlO1'ft in tne '!, 1lbIln In t1P8 22 ('table 4.7)

(!'lg. 2).

1.9. De\Y8' tot1u\ lII!l1e t1DWV m\bltua

'tbe 41ffe1'eD\ crowtll ~tor t~taon'" dAd no,
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FIG.1. EF"FECT OF GROWTH RlOGUL.ATORS ON

THE L..EN6TH 01=' MAIN VINE.
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~1frer 81(:;li1'leently in altel:'!rlS tb8 nWber of <l03D tDk«m

for too fum male flower mtbeGl0. nut aU the tl'oo.t.nmts

t..-ore s!@l1fiOOl1tly dlfi'GrQIlt f1'OO the eont.:'ol. the two

gMotJDOO d1d not> dUfer 1II1snJ.fl~t13 but d1t~area in

. their ros;;Mlletc grwtb ~tor 8~ayllJ. The Vfi'0ootebo

Z'Elductlon in too ntDber oZ do.yo to 1'll'et llltll& noW%'

Mthtle1s woo m Y1moo wIth cce 1000 l?1D U!. tyr!El 'l!1 (-17.00)

while th1~ treat~t woo found t.o be in per w1lih the

00011'01 1n type 12 - Theothe.r t.t'Mttle!lto en ty:;.ot'l ':i!2 cua
not show~ e1&11flcant d1fterenca ~:rorl eaeh otbor ebouBl~

they dUte:r<OO froo the oOlltl'Ol. the two IIthnl cone.,....

tratl00G SlXl e1al' 100 !)pn wan 1'oood to be on !&" with 'Ule

oootrol in type 1!,_
1.9. DQ80 to :flrot tems1e flower anthasle

The two gmotY1)Oswe.t'o foood to be significantly

tl!fi'oroot 1!l tha mDber of doao ta!cen tor f1r9~ t'es003.e

f'l0WQ1' anthoal!!h "type ~1 pro4ooeo the rust teoele tlowtW

6a d~13 aftm' plmt1rl8 wW.le t.YV9 ~2 tsteo 72 doye. '2he

tlJ.ttez>ct srowth ~tor troatmento d14 not SI1O'A M:J

eie.n11'10Cllt d1ft'erooco i't'Ol:l cMh other tha'.:gb they Eili'fer04 .:

significantly :from too oontrol. 'rhe ~h regule.t01"

treat.ed tupe '11 plants J)l"Oduoed 'b!le £1rat i'eoole flower

in 46 do,yB whi.lo the treated ty.!lo S;~ plsnto Ot"oUBC;) the
"'

tirm fenele i'lowat' Mtbes10 in 51 days &'tel:' .vltmt1n;J.

Too gmotypo x growth JJ'esule.tOl' interootlcn woa Olao not
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~be t'liO gmot:li,1(3S -.nr1M slsn!f1om.tly in tho

n~ of male flawera Bl-'Oduce:-.l with typo '1:, ~oo1l'.lG a

hll,';her~ (161 flowera par plmt) tM'n tY1}e ::2 (15~

1'lO"..era 1)(W plmt). Sl¢f!omt 1nteraobl~ batM0€ln t.be

geno~ypeo~ 16wlc of ~th !.'I:l[;Ulv.tOl" 1i.'08 noticoo. ceD

1000 PlB C~ea '00~ !.'oouot1on 1n the~ of

too1tl flov~a in both eQ.llros. The treatment wne en ,£?f::Z' with

the treatmelt cee soo m:o 00l..'i bOth e1ar cOOCGn~rot1one.

but WIlIl f)l1gnl1'tOMtJ.,v dUferant~ the etbJ.'B1. trQctoento

1n type X,. l:lot.b oO!1O$ntrotl00a of ceG,~ 8DIl ethrel

wsre not; m{111flOOl:lnly dU'£eretlti from eeeb ouler 1n t.YVEl

~2. ,But. the th'coe growth ~*1tOl'e~ 1i181U'ioont

dU'£eI'l.."nC'" .1'.1;"'00 eneh o~hm.· in tho effect to reUune ~,

numbO;f o~ mgle .flawors lU'cQU600. ~he ~~tago rGtlUcctl00.·

olrMled by ceo 111~ 001'0 1f1 lly!'a t 1 (;36.35) tbm !n tYf'O

~9 (27.09).
c;

, .11. {joc:ibOl" o£ i'~G tlow&"a

~be.."'O \100 s!J..::nlflooot. liOlJ1tlw 1"Ellllp(Jll.ge to growth

NglJlatOX' 6D!-WD 1n 1ne.l?OoOWg tM ~"Coo.ttl8o ot f~e

i'lOtl~rs prOOuoOO In the tliO genotoYi!OO. ~h~ two cenotYf",oB

dtffer9'J in the nU'ilber of fom.ale flowiW9 produced. en an

averag~ ts'r;e t , }}r.:f:!uoom 12 nO"...oro 1lal' vln0 k'W.1a t•.YirC'1:2
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gooo~. M fa' sa tbe n04e at w.'a1eh the fh'st tomole

flower to~ WOl!l ccnOGl'nea. 'l"sve ~1 A;\Z'04~ tb8 .fl!1'O~

f(!'\a] e flower ell the 18th node liIbllc l.ypo '.t!2 ~uceu at

S1ilU b1~, ell El'1 avcrege of about 24th ncde. ~be (.'OI'1(}M

~ oS (9!OWth t'eglJlato:- 1ntsaotl«l WOO oleo s1~oon~.

Tbe two gmotypea d1f£Gred tJll@Jlt%t in tMlI" :It!lQpeege to

thQ gt'Olitb. ftglllator tftnt0MtO. Dubin both (laseD Cet;

cwcent\%'stlGn8 were tho aollt otfootlve 1rl tJl'Qdoolng fOllWle

tlWe1'9 at lower noaes. OOC 1000 PIS t.rao.ted plMtg o~

type '21 produot\.i tha fJ.1'st .f~ tlowge n~ the 7th noaa

whUe tyIX! !lla vlsnte mder tbe emM t'lt'imtment saw tllo

f1ret fOQO.le flOt,.w at thEt 111;1llll«le. fbe plU'Cootaso

~Uf)tton caooo:1 by the~~hr£lGUlat~ lI6B o1oU.ar

in bOth. gMOty~ ('2a~ 4:n.
1.14. ne.ys te ~1ra\ twit 0i9t

tbe two ~ot~ ware not fO'!l')i! to be m1ijnlfiosntl1

t1UfeNnt In th~ n~ of 110.38 ~en f01! t.4'at f:fu1t oat.

'.the fir-at tmit Get \100 cb~Elt1 !n &bOut 19 d~o a.."'1.er

~~1ng in both \he senotypee. coo 1000 p~ w~ fome.

to be tb8 ClOst effee~lva in both var!eUee. cae 1o..~ l:~

t.Nateil lllMtl'i eeuOO'l the fhet t'a:'U1t e<lt 1n aboUt 55 a~G

a..."'ter v14lntilJ.g. This ~Q)a.tl2Cnt let 1'ollowea by coo 500 1It41

(66 t'ltWa) Ii!lnl al&r 200 PJiCl (62 ~E\YIJ). b otb0r t;rost/Mlta

tX!lrB fOOGd to be en I0.'I." but eS.ePf.,t'lcantlY d1ffftttl.~ i'roI:l

the cootztol.
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FIG.3. EF""F""ECT OF GROWTH REGULATORs ON
S"'X-RATIO.
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1.15. De,ya to tlret frUlt ha2."IOOt

~ eJ'OWtb. ~gu1atoJ:'f'l ebl>wed "l81\1.flem\ dU.fcreoae

1n. that" n13~e to \!~ numbGr of t'1~5~ for trult

uturUS (PlgQ 4). ceo occ,aoot:ratlooD ware found to 'be '

the molllt ef£aet:t.'fel in both the genot.:i'''IlGllJ, end thla troa.t

iMntment ~~ 1bl:Ild to 'H en ~. with olu 20{) ppIl .in CotKl

ot 8'l1Otype 'rae ~ ~:,er oi' d~o tfJken for tbG1 f1ret

f!'ult haWc8t ver.ted i'1'OlJl 76 ueya (ceo 1000 Vl;1Il) to 107

dsye (Control). 1!be ~on.tago raduatl00 1n the uumoor ot
dvye rOlJ.u1~ fc= fll'8ti hc!..~cat. OO11OOa 'by eCCd~ W08

~" J.n. tyr-e 'l; (;11.413) tben !n ~a (25.26) ..

1.16. Dqa:f.rom f1ow~1:Dg to IIlIatw:lty

, ~he too 83notyP'!S !51fi~ ell~11'loant1y lL'l the

ntr.!oer of 6e,yar~ fl'OOl UewerlQg \0 lIlatUl1.ty. TyJ.Je

'f; ·~ook 29 dl!lYs fi'm nm.tat>lDti to t:ru1t matlU,'1ty' \ilb11e

t,y,pe 'fa ~00k onl$ 24 d~.,. 'l'~ ~h regu1e.to1" x gcnotyve,

1nt~re.ctlon~ fOl.l"'i.i to l:lQ FJ1S!'l1:UC31t.. Alar ooa ceo

t~~ts shOwed. no eigni:!'100ntl41f£eRnC9 tbol1elh they

~ fO'W')d to bO eu~~or to tb« eootrol. !!lese tren't..Qento

r«lucaa the~ ofde,ye f:rom 29 to 22 11'1 ~ype 1" Mil ,f:r.om

24 to 19 !n ty:pe., 'fa. b othrel ooncml:ire.t1.ooo tfCl"'O i'~

to be al p(l1' ulth the control.
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ra:.'OduolnS the flrot f.ro1t at 10'.it.lr n~es (21.t node) th!ln

type 'f2 (25th node). 'J!he gl.'OWtlh ~'or e~a oaUBed

the frU1te to be fomed at still lower nodE'll" Tbe emQtY!?Ol x

growth regulator lnteractllcn~ alao fomdllo be o1sn1fiOlll1t.

In both the ganotylJOS, the COO tl'ootlOOnta 1oh1oh wue In !1M'

woo fomd 1;0 euporlor tblln others. COO 1000 ppa 0Zlt1 ceo

500 IJLD Qansed tho fro1to t.o be fOl"lOOd at the basel nodea

ranging frOm 0 to 11. In tyvs'r1 coo 1000 PlD caues(l B

h1g1l&' percentage reduction (-65.56) tbm In type ~') (..,IJ~.6S).
~.

1.1t3. neW per 1)lan1o

TMre wOV Qignifleant rce.\?OOSa tQ @l'owth regulator

Bpra.y1iJ 1n 1noreaatng the yield per ploo.t. Doth 1'Ol'1etlos
,

a1i'.f'ered e1eP1:f1omt1y in thelr yield. Type ':1 produceo (II).

e.versge ot about 10 kg frUits I;>e1" vms wb11e '.'110'8 '12 yields

5 kg frnlts pe:' vlne. '.l!h1a woo found to bo elgn1floentl,y

1ncreeseu by the gl"OWtb rllgulator treatment.. 'the two

genotyr-ea dlttereu in their 1'138!)OOS6 to tbe dlfforent erowth

regulator tZ'catmmts. COO tzoeotmonts wera tOlmd to 'be the

mOlilt eifeotlve in 1nc:reaelng the ylold 10 both genotYJjea.

In -finl(') '1:1 the alar aD1 etbrel eonoen.tro.tlcn were en 11O!'

though. sle,n1flOOlltly different i'rotl the control. In tyV8

T2 tho ethrel aDd alar 'trootuentG showell no aifjU1!tcoo\

aU£c..'""efloe" '2he etlrrol tl'ootlUmte and alar 100 ppu tilQZ'C

foooa to be en P9.t' with tho 000"'%'01. The ~tOf,'e

1nore300 1n yield caused by CCG \>'08 more in t:IlJEl 'r2 then



tn'type '.t... coo 1000 pp;1 eo5 ooe 500 PIm reoorded ~o.6

'~ cent ana Y.l.27 per oent 1noreasc respectively in yield

!n. type '1:1 • In type ~2 GOO SOO llIO caused tbe max1mE

~cmtsge 1neroooe in yield (01.6 per cMt) t.h11e Gee 1000

m;tl VaatlMll\~ a eUeht deoJ.Oeooo in yield. 'ale

increase in y1eld 'canned by this treatment wee ooly 02.6

per cMt (Fig. 6).

1.19. rhl:.llOOr of butts l'W r-lmt

tm tlJO ge!1otya;es ll1i'fore.1 aignitlcMtly j,n the

m:nber of fZ'u1t8 ~oooo per l,J1ant. !J:138ra \iOtl no 81(;1'11

fJ.cant PoElit1ve rcspcm:e'to srouth regulator 8J;rO\f1.J in

'tnor-ooe1ng the mni:>eX' of fru11ls per !)lMt.

1.20. Lens:th of fra1ts

The dUi'orrotl t.reo:toentG d!(1 nat GbOw ooy o.$.[;l.ur4oen\

a11'f!!lrene~ frOel each other. ';';he otbrcl trootncnr:.:n oW

alar 100 m.:o Hore tmJ~,r to be on P,or wlth the coo.tro10

f.be genotyf,Cs dlffe..'"'C::l s1£J11£1cont1y i'rom ooeb othe:!!.' (I.Q

for €'-s&he f'rU1t~ le ccnceme!.

1.21. t:'ei~ or the ~i:vat tr-turciJ fN1~

TM Gcnc,.!;y~ Q.l:?forc~ si9U='icBn'cl.:r 1:'1. t:le 1oloight

of the :f'tret mtm'~ frl11ta. The goot.:Jl113 z g;."OWtb

~zulator 1nt:'!rOetion wo not 1'0tn.'I to be sl(;ll1flcoot. ~M

Cl.iffEJrent gro'Jt1':\ roeulator trQa~to did not show any
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FIG. 5. EFFECT OF GROWTH REGUl.-ATOR~ON

WEIGHT OF THE FIRST MATURED FRUIT.

0- CONTROL.

A 1 'Al-AR fOO ppm

AZ-AL..AR 200 ppm
C I • C C C 500 ppm

C,2.' CC C 100.0 pp",
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'FIG·:6.EF'F'ECT OF' GROWTH REGULATORS ON
THE YIELD PER PLA~T,
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-
.&lgalflcen\ 4lffenneo t&'cxI eech olber thou&lat_. ftrie4

, ,

Glrltl~t],J fJ.t<a tM coo.tI'oJ. (ria. S).
. - ,

1.22. P1Hh Wokneoe ., .,,

~ waa no ltlS11tleant pout1"~ to 9'OW\h

~tOJ" .~ 1ft~ tM tle8h~etme... !be

gMOtJ;pelJ tUttereO .'snitloltdlly. w1t!l tnt '11 pI"Otluclnc

trut~ w!,tb • ''b101t~ f19b (,., CIa) thin type '!2 (2.6 ->.
!M flMh Wcme~.WlI fOlWl to be .1nt1ucce4 by ~ 81••

. ~ "

of tile 1'I.'U1te. LtrSU a1eed~".ball Weku t1uh~

.1I11er <eM.

1.2~. ft\abez' ot ettOd. per fmt

n. aeaotneB a~f(l1'e4 e1BI11tlcMt13 in \be m:abQ
. .

of Mea_~ pc trDl, wl\1l type ~~ pro4uelnS DOH

~. '\bI!ft toypef,. ~~~'a eprq. bat no
e~eet 1ft a1ter1ftfJ 'be~ ot eoods~~ 1:el" torun.

1,.24. 4wra{«J ~@1t ot tho t:u1t

. ~he1'c ~'no al&ni1'lccct efZco1t to~h=~]a'oJ'

1IJ:ft11i1 1n~ tM elivw:ege wiebt ot tM fwlta.

- paotypeo~~led 81!J11tloent~wUIl t:1.Pf/l !,
p:oIuolDg t'.ru1,. welSbLns~ ('.9 kg) '\han type T., (1.2 kg>.. . ~

1.~. .Aciillty

. 'tl:ae two gtlnQtypcs aiel not dU'fe1' a1~iCQC~ &II

te:r • ,be ao141\,y ot the i'l'U1'. aM OOftOemed. ~he tJl'O'f\h



'te.ble 4.4. Effoct of growth .rt)gUlatora fO'lsttlge8 o~ BvvUcntlan. on dltferrot vegetative
obarscters of tbe two pno1idn gsootypee.

• •• • •• ._.
Ooorcea of Hew
variation. Length R1.lftbe:' of Glrih of Lmgt,h ntZbQ' N1JllbeJ: of Leaf

of main nOt'lElD v1ne or Inter- of If.lsvas crI'!Q
v1pe n~t:. bf!iJl!}M§, 2 , 4 , 6 7 8 9

GEnOtype9 T, 6.29 45.,a· 6.24 14.54 10.54 248.'15 5.66... 6.91 . 47.12 5.50 15.0;i ".% 328.29 :5.7642
C.i>. o.o:no 1.167 0.2» ns 0.4~~ 2.260 0.0021

8t~clJ or 3, 6.60 46.51 5.95 14.70 14.10 2111." 4.49
BW ieatlm

°2 6.50 45.99 5.00 14.80 14.00 264.7' 4.92
C.D. as fit;: rm r15 nn 2.260 ns

LavelB of 0 7.00 40.S)5 4.68 19.26 15.29 '57.42 5.91
growth G, 7.55 42.~ 4.79 17.66 1·4.44 306.25 4.79l'Ggulat01"B

°2 7.16 4'.55 4.70 16.96 ".50 ;;o,.15 4.71
G, 6.79 46.29 5.92 14.45 12.00 202.04 4.28

°4 6.46 49.42 5.7' ,'.~ 11.17 270.08 4.25

°5 :;.45 49.96 7.20 11.82 0.71 252.56 '.96
°6 4.92 5'.77 '.97 9.93 7.92 2:;9.00 .,.60

C.D. 0.0131 2.0:5S 0.267 0.544 0.6:;0 5.741 0.%0
I •• • -- ..... •

A
~



'fOOle 4~. (Continued) ..2-
• • 6 .. • ..me; • - ., ... .eliC ..........,.:tiI • e ....

__-r • • ; •
Hvsn

1 2 , 4 :; 6 7 e 9-
Goootyve z i!,G, 7.'3 37.75 5.~ 18.15 12.55 264.16 6.01
Growth 'f2Gt 7.97 41.00 4.26 17.22 16.,:; 3413." 3..57~gulator

T1~2 6.55 41 ..60 5..13 16..57 12.00 264 .." 6..00

~2G2 7..00 45 ..~o 4.42 17..;5 15.00 343..17 ,S..5'
!1G~ 6.30 43.58 6.2'1 ',m 10.00 2~3.5a 5.30
T:2,IJ, 7.28 49.00 5.61 15.03 14.0() 330.50 '3.40
T,G4 5;;90 50.00 6.11 12.33 9.50 224.50 S~10

'reG4 7.02 ' 54.58 5.28 14,.42 12~6' '~1.66 "~40

'ltG5 5.41 5lhSS 7.12 11.f!O 6.00 207.8, 4.7'
"lrPr; 5.43 4'1.00 7.26 1211,45 10.66 297.~ '.16
T,G6 .5.20 59.73 0.65 9.'58 6 11,OO 190.50 4.;52

,1:2.°(; 4 ..6:; 4'1.SJ3 1.26 10.,46 8.8'} 200.50 3.05
'i!G 7.36 ~.95 5.12 20.'0 13~Oa ~6.S:3 6.1'1 ()
'r2GO 8..22 45.17 4~25 18.22 15.83 ~O.50 3.#}

0.'0. 0.193 2 ..8'18 Oo'!fi8 0 ..'111 0.891 8.119 O~165

-.=- • • • ---- - -- ... ----- - -_. - • a • • •



~abla 4.4. (Conolu4el1) -:7-
, .. .- - • , 1 O· 4T. • • II •

f1.~
1 :2 ~ 4- 5 6 1 a 9

stage x S G, 1.60 42." 4,,66 n ..13 14.66 ~3.~ 6.02
G~

:'I
zregalatw SaG, '(.:iO 42.42 ·,.92 17.63 14.22 300.66 3.57

S,02 7.$2 4'.22 4.60 17.0'; 13.75 300.6& 6.00

SaG2 7.2:;1 4;;.00 4.f!l 16.00 ".25 ~.e3 ,.s,
S1G, 6.71 4'1.25 6.15 14.27 12.08 284.00 5.'3
~G;3 6.32 45.~ 5.6e 14." 11.92 200.00" '.40
8,04- 6.52 47.08 ~.70 13.37 n.~ m.oo ;;.10

~G4 6.40 47.42 5.7$ 13.:38 11.00 219..16 ' ..40
3
'
°5 5.5;'1 49.83 7." 11.70 9.42 250.75 4•."

S2% 5.'7 so.oo 7.21 11.95 8.2;> 254.42 '.18
so 4.E!l 55.08 7.97 9.52 7.61 2~.75 4.'32, 6
~G6 4.97 52.45 7.97 'iO.;?5 13.17 24Q.~ ;;.22
a,e 7.82. 40.75 4.6:;; '9.22 15.~' '}So.os e.1'
B!)O 7.W 40.'Sl 4.7'!J 19.30 15.25 ~a.75 ,.68

t:.

c.n. us liS ms as rID ~ 'Os

Gmotypox '2 s 6.2G 45.fJl 6.22 14.SS 10.$7 24'1.14- 5.621 1
St~

"£232 6.29 44.o::t 6.24 14.7~ 10.51 250.;6 5.69
T2S, 6.94 4'1.14 . 5.47 15.06 . 13.48. '21.42 ".3&
'r~ G.m 47.10 5.52 15.02 13.24 329.10 3.422
ClOD. u~'" an tID 'OJ us NO. UJ·v

• ar - .- .. ar•

A
W



'lab1e 4.5'. Ettoo\ of growth regalatQrS en1 et~G or 4'ppUcat1on ca dltterent. zePl'OlluoUYe
ol¥irooter::J of the two prlI1lz;idn glIIlOtypes.

_'I!'I • r •••• ~ .. •
Mg

Sou:tees of' ~e\o Dt\Va to ftamber rltIaberot Su Kade at De.vs to Da.ve to ~8 fJroI!l
v!lZ'f.eUm i'1ret tust ' ot lllBle tfllM1. l'tl:tl0 wblch th'at. t1I'eto flower1Dg

l!IIlle fE!'lfJ3e flQWfJ1'8 Aowere f1rs\ 1'wlt han'en to
tlOlle1" f10lllar . teme1it Det maturi."7
entbe8$.. zbuls tlowel'1.

fOl!'M'!
1 2 , 4 5 6 "1 a 9 10 11, • • , • • • -Goo.otneo ", 54.62 5'.02 14'.04 19.16 8.27 10.90 66..00 &J.16 24.~

'fa 51.69 60.12 12).17 15.~6 9.62 15." 66.90 00.11 21.60
on ItS 4.27 S.2G O.J110 0.225 1.461 IS RS 0.g,2

Stages s, 56•.,:; f;6.g8 '~.57 17.51 8.99 ".09 66.51 m.55 22.00

S2 5$.96 S8.17 '~.24- '7.61 8.90 1'.14 66.60 93.19 2,.66
CD rID DS rIS ' ns liS Nil 5S 58 lIS

Leve1B ot C 60.08 69.92 166.54 10.'0 16.~ 20.67 81.15 101.25 ~.56
.£rWth G, ~6.00 61.17 "2.95 ".96 11.00 ".50 69.00 92.58 ~.oo:10- G2 56.50 GO." 155.25 15.61 9.99 ,~.~ 69.75 92.17 24.8'

, G:; 117.00 51.42 12~" 17.00 7.,0 1,.00 66~o 00.92 22.15
G 54.42 !i'.42 125.19 26.00 4.7' 12.13 62.50 85.25 22."4
Gs 55.17 51.92 114.50 13." 0.60 0.75 60." 8'1.00 21.61
G6 54.00 48.~ ""'.95 25.42 4.50 a." 55.42 76.42 20.0)

CD ,.11S ;'5.949 ,.~ ,.676 0.414 1.£62 , '.966 '.652 2.619
; b



•

"
~able 4.5. (ContinOOJ) "2-

.5!1 • .. a_- IV*' • _7 ;0:101 Q if

- !'!~ ..--- - --
1 ~ 4 ~ {} '1 8 9 10 l'- - • ----....... - • -------- -- -
Genotype x 't,G1 ~6.33 59.50 166.17 16.00 10.-,0 12.00 6e.6S 93.67 27.t7
growth TaG, 55.a" 62.~ 1:59.75 11.92 11"17 15.00 6'9.~3 91.50 22.8;5regn].aMr

T1G2 $6.~o 58.00 164,,:;(3 17.42 9.47 12.50 69.63 92.'33 26.8'
"22,G2. 56.50 62.67 '145.92 'is..92 10.52 '18;'7 6;-,.67 92.00 22.tQ

'f1G;} 56.50 55.~ '129.~ 21.92 6.22 11.'3 66.33 00.50 24.50

T:P" 57.66 59.$0 ....l4 ..i2 13.83 G.~iO :'i4.8~ 66.67 '87.';/3 '21.00

'l1G4 51.~:? 48.;}3 130.58 30.'3 4.'30 8.~8 5EMl3 00.17 2"~.50

,TlJ4 57.$0 !)s.oo ,121.00 '23.42 5.15 1l;j.67 65 ..83 ,80.3;> 21.00

T,C5 · .. ~2.03 iW.11 11';.67 13.513 0.42 7..3:7 59.50 ,81.33 2~.17

!:P5 57.S0 54.67 115.~ 13.08 8.82 to.17 61.17 oo.~ 20•.17
'.C, Q6 49.5' 46.00 '115.50 26.75 4.~ 6.66 54.00 'l6.;iO 22.11
'12G6 57.67, 51.67 "'.42 24.08 4.6'1 10.00 56.6"3 76.03 19.50
TO 59.50 6l3.~3 181.50 12.~' 14.132 17.e;5 84.61 111.61 27.3.,1
TO 60.11 71.61 155.56 fl.67 17.95, 2'.50 70.83 ~02.@;:i 2;>.~2

CD 4.406 no 1.631 ns '0.586 2.633 TIS '5.164 US

_11III -- - _._1iI'
• .. • - - ... ---....



'lable 4.5. (Cmol1Xlerl) -,..
• •• .,--., ... r II d •

f:!p,
1 2 , 4: ~ 6 '1 a 9 10 1'1

q. • • • • I .d ••
ml!iges S,G1 .56.00 :60.1'1 150.1lj ".83 n.oo 1'." $.," 92.00 24~66
~ °20., .. %.11 62.17 ..1".17. 14,!oa. , ,. .1.1~15 . " "~~ ~!" 9,.11 25!~'~t.,~ , , .. - - .

8,°2 55.67 59.67 '5'h~a 15.75 9.80 14.50 ,/0.00 91." 24.17

82°2 51." 61.00 155.92 15.58 '10.10 15~2S 69.50 9'.00' 2!J.SO
3"0,, 56.50 55.93· 126.42 ' 17.aa 7.7Il 14.00 65.61" 85.57 22'."
92°" 57.61 59.00" 120.2S is.,? '1." 12.17 67." 90.11 23.17
O,G4, ".50 52.83· 121.62 2:1.00 4.18 11.50 62.00. 81.50 2'.~

S2,G4 -- 55.'5 54.00,. 1a,.61 26.76 4.66 a.61 , 62.61, 9.$.00 22.66
9,0" 55.61 51.50. 11'.83 1,." 8.5'1 6~~ S9.as. 00.00 2'~61

32°5' 54.61 52.". n5~11, 1,.", a.6, a.6O 60~ 82.11 21.11

9,OG.' 55,",0 ' 40.~· ' 115.83 24.92 4.65 a~11, 46.17, 15." 20.50
SllS ' ' . 52.50 48.33· 'tt,..08 25.92 4.~ 8.50 56~". . 77.50 21.17 .

8,G(f: .6'.$0 10.00, 116.61 10.17 16.70 21.33 S2.". 107~OO ' 25~OO

H2O(]' 5S.'7 .69.83, . '70.42 10.EG 16.01 ao.oo 81.17. 101.50 26.17

O.D. ,
tIS ES tiS, NS " liS' , N$- mJ NS . 'Us

. ,

Genotype x 'ttl S4.'1~, 55,.19 14.55 19.36 6.S9 10.90 66.5' fII~62 24.:n
O-,sge

1 ,. , '

10.96
,

90.71r,Sa. 54.~ S4.eii 142.$2 2O.~? 8.15 65.67 25.52

fa~1 S1.9O 56.76' 129~60 1S.67 9.60 15.29 66.29 67.46 ' 21.~

'12°2 57~40 61.46 129~95 . 15.45 9.69 ' 15.~ 67.52 00'.06 21'.00

C~D. m; ~ US IJS liS rrs NS riB tm
. d I •• - I 0 •

A
en



••

1\ilcSh
thtOk
neoo

Sources
of ~~t'.t1.oo

---------------_...._--_...~,-----------------~ ..._---_.-

tlS

0.'5'
0.'52
0.'50
0.'50
O.~4

O.~6

0.369

tz
0.212
0.50'

0.00625

1.01
1.0;5
1.06
1.06
0.92
0.95'

0.9'

, 11
1.0\.
1.04;·

2.!>'3
~U56

2.59
2.19
2.00
2.G7
2.6Sl

NS

2:;5.99
2~.55

2:;2.;;:1 4.05
2Y.:l.OO 9.93

2".92
239.2;}
;;,51.$
2~.2$

2"51.'11
2'9.0,
240.92

~

US

;\.13
;;.1'
:;;.19
,.~

3.~1

3.;14
'.4.8

3.,s
'.513

~.26

,."
'.29
3.82
,.6:;1
4.01
4.;}1

?0.'53
;;'.42
:54.3;5
34-.00

;,12.17
;';i.;J3

'2.'15

:-3.01
~~.62

3.04
:; ..17
".42
4.0~

4.29

22.15
1$.17
16.00
14.00
1" a".:. .~<;,

c

_..:.' •..,.a:....-_....3......_<>__....:A:li.,_.__.4f,~.__....'l:~~ 1o!--'-_~,

Goootype '.1;1 12oi~1 1;1.65 ~.a:5 42.24 !3.';$ '.75
'l!2 16.3'1 5.6« ~.01 24.45 1: .56 '.;11

o.n. 1.165 1.689 O.5~ 1.161 0.604

14.05 6.'36
14.4G 8.94

Nt;

6.95
'1.00
1.~

13.27
9.,1

10.62
11.07

- • ., ca=_•• ... a

0.'/29 us
..-. •• 1=..."-



1able 4.6. (CcnUnucti) -2-
.- --_.. - u • - - - - .. •• •

Hg
1 2 '3 4 5 6 1 0 9 10 11 12

. . -- • • • • . ~
GrootyJ?O % T,G'j 14.00 9.25 2.41 41.6:; 4.00 3.50 2o'Sl.G7 3.01 '.05 0.20'1
LewIs of T2G2 16.3:3 4.E6 '3.'15 24.83 1.~e 2.60 240..63 1.~ 1.02 0.498growth
1'8!>-ulotor T,G2 1;;.83 9.4' 2.42 41.50 5.10 ' ..00 227.00 '3 ..77 0.97 0.204

T2,G2 10.33 5..27 :;.58 24." 1.48 2.75 236.50 1.42 1.17 0.491
T1GS 12.33 11.~O 2.75 42.17 5.63 ;.00 2S1.66 4.18 1.07 0.207
'1:21;:; 15.67 5.015 '.56 24.50 1.~ 2.ffl 239.11 1.40 '.00 0.49'
'1:,°4 9.17 "'2.78 3.00 42.17 5.55 '3.00 234.25 4.20 0.97 0.221
T2G4 16.00 ;';.83 3.8'3 24.67 1.00 2.BS 241 ..17 1.50 1.00 0.506

T,GS 0.63 1;).76 3.25 4'.67 6.22 3.73 233.05 4.20 '.00 0.218

T~P5 11.00 7.47 5.00 25.00 1.g; 2.93 244.33 1.53 1.00 0.814
'r,G6 1.00 14.00 3.50 44.17 .6.82 4.00 240..50 4.32 1.03 0.222
T2G6 11.67 7.Zl 5.0B 24.00 1.00 2.95 241.~ 1.45 0.97 0.516
T, GC 20.'33 9.00 2.50 40.50 3.4'3 3.60 232.00 '.90 1.02 0.201
T2GfJ 2).11 3.96 :5.", 23.03 1.00 2.61 2~.O3 1.2D 1.12 0.501

C.D. 2.162 1.57.i TIS os ns rm rID 113 rT:J uS

-



~alJle' 4.6. ( Cont1nuc;l) ...,... 1 •• • • .&4 • a •
I-tcon -

'1 2 ;; 4 5 6 7 8 9 10 11 12... &e .... - - • •••••

Gtege X 3,0, '14.67 7.15 3.25 '32.8' '2.92 ,.10 239." 2.65 6.98 e..yJO
Levels of

SaG1 15.33 6.95 '.08 33.~ . 3.35 ·;}.20 236.16 '2.46 1.00 O.~$!)growth
regulator S,G2 1S.3S 1.50 ' 3.00 32.$0 2,,00 ' ~.O8 232.66 '2.77 1.05 0.344

SG 16.65 7.20 ' :;.00 ».00 3.78 -3.1, 229.11 2.42 -1.0B 0.',34922
B,u;; -'5.00 8.25 '3.17 ;2.50 :;.43 . :;.-,0 236.63 ' 2.73 1.03 0.348

~G$ 13.00 13.28 :;.17 34.17 :;;.90 3.42 2;9.67 a.e.; 1.12 0.353

6,°4 12..,;; 8.tJ3 ' :;.42 ~.1'l 3.56 -'.30 236.58 2.00 0 ..92 0.:;62

82°4 12.83 9.77 3.42 32.67 3.68 :;.4:; 233.8; 2.90 '.00 0.365
U, GS -9.00 :l.90 ' 3~92 ;)3.50 . 4.12 - ,.25 2;s9.50 -2.00 0 ..92 O.~

S2GS 10..83 11.53 4.11 ~.82 '.90 3.42 2~.61 ' 2.00 0.g8 O.~

S,G6 8.11 1~.43 4.:;3 3i4.00 - 4.'56 3.42 241.:75 2.82 1.00 0."0
S G 16.50 ".71 4.25 34.17 4.2;:' :;.5' 240.50 2.95 1.00 0.;36926
s,0c 23.50 G.~4 2.'l:i :;2.00 2.20 '3.07 228.00 2.55 1.0n 0.;'15:;

, S{J('j 22.00 1.22 3.06 32.33 2.2;5 - '}.20 2'39.03 2.55 1.05 0.'55

C.D. 2.162 tl3 ro 1m ns rIB rm nu 00 us
•• - I •• d •



_.----_..._--_......._.----------~ ..----............----
1-

_.
2 3 4- 4« ........ J _._.. ... ._...-_

------
12--_._----

1m

0.213

0.212
0.400
0.506

NSusrlStiSHS

2.69

2.fe
4.10
3.93

NS

'rISl 12.24
'l'1S2 12.19

'fl'l 15.86
"12132 16.76

C.D. NS

- •--------........._---------_._---,-----------_._•.----_.........._--_.-
'I'1 ana '1'2
81
$2

°1

°2
°3

°4
Os
°6
C

• :.tncl1astos ~be t:WOP1lJl;k!D Q«loty~

r:t GrOialth l:G;JUlatol: Clppl.ieat1on at 4 lca£ ~t£l:Je

• GC'CMtb s:e;r.liseoc &wl1cat1on ~t 6 l~af .t~

.., Etm:c1 100 Plitl

• Etl~el 200 .l?fGI

• Alat' 100 W.
.. Alar 200 ppI

". cec 500 ~

• CCC 1000 gm

• Control

UI
o



'lute 4.1. Sai1!lo.tea pel'OCtiase 'OlVmSe tmU" conU01 to%' tu.~teren' ~~ em t.bo 8:niUectlw
~ Y9Z'10UlJ ueotmeDta ~ pw~. . .

- I • • • •
Oeno- Bi~pl A~ ceo

.~te typee ccntzol· 'lbO' m;m lOOppa !"Ob ppa 'l&ii mel'Ifll

·1 2 , 4- 5 6 1· 6 9\• 11 fa II ttl

L~·o!· 'f ' 1.36 '7.13 6",5~ • 6.,0 . S~90 ~.41 . 5.20
E1zi vlna .. <-'·r> ' (-11.24) (-14;.6.,) (-20.05) ("*25.00) (-29.53)

~2 0.22 . 1.9 1.00t 1.28 7.02 ~.., , 4.6'
(-'.04) , (-5.10) . {-n.4'> (-14.59) (-".94) (-43.61)

tit:i1ss on !, 35.95 '51.75 41.60 4'.58 50.00 54.5a 59.71
~"f1Ua (45.00) (+1,.n> (+21.22) (+~.08) (~1.82) (·5.85)

'r2 4S.1? 47.00 4S.sC 49.00 ' 5<\.56 47.00 41.:S
( -4-.0~)) (to.?,) (.a~4·n (+20.") (·4.05) ('''5.00

G1fth o~ !, 5.12 5.-,0 5." 6.17 6 •.11 1.12 a.65
T!na (·'~1) . (of1)..19) (+20..50) (+20.50) (·39.06> (46aj4)

''!2 4.~ 4.26 4.42 . 5.67 5.28 1e2S "1 6
(-0.'70) ("4.00) . ("".41.) (-24.") (+11.29) (+71.29)

~()f ~t 20.30 13.15 16.57 "..81 12." 11.20 9.38
atemoda (-10.59> '(-18.,-U (-'S/.61) (~.39a26) (~.02) (-5'.79)

~ 18.22 11.22 11." , 15..0' .. ,.(..@ ~a45 10..4$;
2

("'21.g~) (-''1.66) (~.4S)
~

(-5.48) (-4"1'1) (-17.50) -11
~ot "" ".06 I 12.55 12.00 10..00 9..50 8.00 (-4I:tJ> -
~s

~1
(-4e05) (8,.25) (~"4) (~21.'§l) (-39.a,) Go

... 15.63 16.» 15.00 14.00 12.5l 1GeU S.U3 ~
""2. (.,.1:;) (-5.82) (-11.56) (-1e.s!;) (-:;2.65) (-44.21)

n~of. '1:1. '56.~ 264.16 264.16 2".56 224.50 201.8' ' 190eS' _~\CULTUI/~
leaY88 ~. (-25.c6) ·(-25.8'1) {-",-.t4> (-36~) (-4t .61), ("""46..5 /" l'ij-% C%
,~ .. '1' ~a.~ l48." ("'.11 . ~.50· . ~". . .m.5' . 200.' 6 6'4'09 'l'.rC!: :2 -2.8" -4.2'1) -1.61) .(-1.40) (-11. ) (-19.5',,- 6'J',,'9/:

r.ect eroa., 0.1' 6.0'1 6.00 5."-' 5.10 ....7' 32 ~,
3:, 4. -.; c ),~\'~\>:

(-26.07) (-26.19) (-)4.00) (-~7.2G) (-41.82) (-46.06)"'-="'" '... '.66 '.57 ,.", '''0 '.40 .,.1a '.0542
(-2.90) (-4.aJ) (-1.60 (-7.60 (-'3.51) (-17.11), '.--- .

Dn~l11n woroot1iesls 1nill~"-tQ rJWO(ji)~ lnorocse or decroo.ae Ul
~



Table 4.7. (Ccaoltdoa)
,

• ... e • • .. • , •
1 2- , 4 S 6 1 8 9,.

E • •.::!:'It-fn. 't1 59.50, .. 56.'; - 56.50 ' 56.50 · -51." ·S2.~ .. 49."
. (~.'32) - (-').04) , (~j!) , (-".1') (-11.2t) (-17.09)

en\bel1a 1!2 . 60.17 ·55.~ , 56.50 · 57. " 57.50 · 51eSO 58.61
(-1,.21) . (~.09) · (-4.17) (~.4') (....4') (-2.49)

NWb9r' ~. 1'1 18'1.50 166';27 . 164'.56 ' '29.2'S , , 1-;0.54 n,.67 115,",0 .'
lIele 1lowsra (0.44) (~.'32) . \-20.10> · (u2B.Ot) , (-?/l.Y/) (-~.~) •

f 2 "5.50 1~.75 ' 142.92 ' 17.42 ' 121.00 11S." 11'.42
,-10.17) , (-6.20) (-24.~2) .. (.-22.22) (02!3.81) <-21.09)

Sex 2.'atlQ If' . ' ....02 · ~\).~ 9.47
.,

6.22 ' 4.50 6.42 4.301
~-'29.9S) (-~..()~n · ('!'"58.02) , (-10.92) (-4'.18) (-10.96)

t'2 11.95 ·11."11 10.52 . a.50 .. '.1' 8.62 4.67
(-j4.42) (-41.~). (-52.G4) (-11.'G) ('-:;0.66) (-1'.98)..

WOdeat wblch crt 11.(5 12.00 12.'6 11." . 6.5B 7.." 6.•66
ttrat fmpl. ~(.s32.69) , ' (-29.44) , , (-36.45) .. (4!i51.8'1) (~B...OO) , (-62.64)
:1owez'1s ora 25.$0 15.00 .18.11 '14.0, 15.61 ' 10.11 10.00t01'lD6!2 (-36.11) (-22.60) (-36.8) · (-:".,,) ,(-56.12) <-57.44)

, DWG 'to" 7!, 111.61 · 9'~61 ., '92." 00.50 . ' 00.17 ,81." . 16.so
;fii's\ !lI!l:rIroet (-16.11) '(-17•.,1) (-20.74) · (-28.20) (ur21.•16) (-31.49)

'" 102.o, · 91.50 ' 92.00 'C1~" · a6." · 00.83 76.3542
(:-1'1.01> (-10.5') (-15.14) · ( 15.6') (..21.39) (-25.:28)

IJo:ls at. vb1ch '1 20." - 14~OO ' 1'.6' ,12.33 · 9.17 · 8.83 .:MOOgkst md.' ("5~.") . (-31.97), (-'9.3$) · ("!'54.39) (-56$) { .56)
ls 1'l9t.atned !2 25.17 · 1 ~" 1a." ' 15.61 ' 16.00 .11.00 11.61

. (-".12) <-27.17). (-39..12) (-~.4') (-56.,29) ('"'5'.6,)
Y!e1d ' ':, 9.00 ·J~25 9.4' 11'&0, . 12.18 "'.76 14.ea

, ( . •Yl) (-4.~S) (••11.10). (-29.35) - (.,g.~rl) (.,0.61)

~2 '.00 4.00 ' 5'-21 ~, . 5.S6 7.4Za ' 7.71
(.:a.65) (+32.41) (+ .,1) (+46.46) ( 51. ) (+62.66)

•
Data. 1n ~\bes1o 1Ol.'l1cnte ~tI1ta,;e ~o or decretme

Ul
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'fl3e ca.7lobene oontent of .~ two galotypeu were

sisnUl00ntl;y a1:t~ront, u.1th tyW ~2 chow!DB a. lUg1l:n

peroante,ge ()f oa."'Ot.l:iI'la (0.5 llOl: Gent) ..uoo. OOClfJW:'0'a to ~ve

'J:!, (0.2 per o<nt). 'lb!s woe :I!lM"ked by 0. doojpSr flesh

oolOU1.' 1n t.Yl~ 'r2 • The f.1.oflh eQlour 1.'00 fomd to be relatoa

to the <.k'11'Ota18 14t'OerltOBO of the f:t'll1t.a. 'lbe h1gbc1' tbe

oarotme vY,,-coo.taga, the deeper would be the :f1eab 001001".

Dt!n'a1 200 !lll'il oaulrod a. a~reoao in th$ CMlrotens oontoo~ •

.Iilor 'IOf) Pro am. e'tbr.el 100 !l!ll1 treataento were foood t.o be

on par wltbfua control. cce 1000 1J1D CGW!~ a s:\,1ght

1not'e!l~e 1.."1. t!1e oarotene oant-rot of both the genotypes.

5)00 et"Wtb ~lo.t(\r t1:'GO:trilento cU\1 not ollilw Dny

Cllgniflo!'-J'lt. effeot in alt.e:t'1~ ~I"..o ~so oootCl'1t of 'tbe

fl'Ulta.. UC'·lewJ." tbo t\4Q goo.otyPOG difg~ elen1!'lcDntly

witb tY!)f! ~p. l'lfJ.V1nS a. b1gbet" 1J3S ooutant (1. br1:t) than

'typo 11 (5" bru).
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p!l)t;e 1. Z';l.cJ.d perfcrm...ncc of type T1 treated ,d.t!l

CC';; lOCO PJlIII





plAt:. 2. 1d fcI:1Ience of ~JP8 T1 tzr 1th

.~ 100



Length - 58 0118. G1l'th - 71 0 ••



late 3. ~·1.1d E'fOC1UII'1l:. of type '1'1 trea vltb

100 PPI





Pi • 4. 1e1d oll'laj,nc:e 0 type T2 tr t c1 witb

SOO





DISCUSSION



'roo roSllltl3 obte1r:lcd in the prCtleIDtl investigation

ore di.ooooood Mil praoenteKl below.

In tho present etUd,V two 19OOl»dn ~otyves were

aelootod, tel~lne: into ooosldcratica lta VorruJ.orlty 1n

l?~t dlot~lot and also !to anper10r qus11tleo U~e aleo,

carotene and '£GS content of t!la l:laturo fruita. 'rbo {;I'OWlh

regulators nBncJ.y alar (100 Inl 200 1'.EO>, ceo (500 Mll

1000 Pte) end otbrel (100 end 200 VP:!) were uaoo in We

atu1y.

5.1. Vesotntivo ohorootoro
,

the length of oo1n 'Yine on lopertent 61'Qwth verB
meter CllrccUy oolTe1staa. with yield QholJed elgnifJ.omt

:ro~otlonwi'tb ell the growth regulator treomento triad.

A concentration. 1000 v~ GGO caused the lllOX1cw retarda

tl00 1n V!no length (4.91 0), tollO'WCld by cee 500 Pro ana

tl1n::' 200 !lEO. !i1ehra (1975) got 0. ellll11ar rCBUlt In wator

malon, ta!len treatod with cce c.t two leoti four leaf' ond

al:t'leat' otcgco. lUohro~ a. (1976) notloed reduoUcn 10

vine leogth of QUouobar 'W1"loty 'LoogGreen·. In eontraot.,

Stdm'bh1 ~ 'rhekUr (1973) recorded no reduotJ.on in Yir1e

l~h 1n tltldo. Stdmbht and~ (1974) elso notloc...-J

no cffeot w V1!lo 10ll[)th with cee 6j?pJ.leotl000 in bottle

GOU1'd. Cathey (19G4>' t1abno'..Xi and :Jtepankuo (1970)
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augg~atetl that COG 1s hlgbly epeo1fl0 \0 1te ooUon ml

they i"o-.D1 that avm dltfermt v01"letlee ot the sallle Il)~eol..

boh£::Yed Ii1fferant~ 111 altel'lng the growth habits. U1'1st.on

and Gim!.1o!:lde (1968) sugGGsted that in ceo treoted p1cnt.9,

the fmot1cnal foro of gibberellio aoid d16&ppeero 8M en

lnoroooo 10 too bound fur'Z! 119 seen, wh1ch 1e the pclsol'ble

I'OtuJM for retG1'dob1011 ot growth. FJ.'foot of (lee on arowth'

rateraouon. has eleo been reported on other crops Uke

,potato, ginger, tomato en4 west potato.

, EthNl trsatnente (100 ~ 200 ppn) e8UBed a sign!.'"

flcoo.t reduction in vine length at both scnotYDe8 triod.. '

~lu~!l!. (197" sot sim1ler rGsulto 1n PWridn.

Vine l~ reduction \JSS allto noticed in other oueuril.1te

Uke cUCt1!l~r (Hcl''lurroy and I·1111er, 1969 enll DoroJisld.,

1972>' mnnimelm ('1'reocon1 ~ £il:.., 1971 and Hoy, 1971) ODd

(llJ'J:ler ~uash (S1nsh~ a., 197;). Inhibition of lltW.n

translJOrt (Horgm eril 'Cooooen, 1966) end 1"Jrther 1nter

fermoe with the oox1n 8,Yntbea!a by otb,ylene rolecsod by

etbrol exteruaUQ 81lf)Ued (Loopold and I"..rlodClll~, 1975)

18 fOlni to 'be' the :reason for retardation of 'Yine l~th.
, .

filar treated plants ShoweJ, e 81gn1£loant dUfc.l'e'1Ce

in vine length, 'tho w.~ ocnoent:t'61i100a of lolhich (2:)0 In;m)

\XID more e:rt'eetlve. Tho :ros-ult 10 in 1'uU flGl'OOl:lmlt ..itb

the re,Porb of Doe on5 Swe.1n (197') ",110 aleo rejJorted

rotluotlon of 'YJ.na lengtb of rrJtillJldn. nu:Uoh §.i. Ja.. (19'12)
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,
reported ~1l endogenoue level of glbberoU1n deorosMa

on~ 6l)pllcatlon end th1e ce.usea the retardation of vine

length. 81t111al" results were obta1ned in ml'8kMloo

(Loy, 1971) sumeroqUtWh (S1ngb ~ a!., 1973) DD:i cu~

Uu,8hra J1 .w:.., 1976).

Cyc:oeel t1'eate:l plante (500 and 1000 PID) DhoueQ.

Q m€,n1f1eoot reduotlon in tho nl:lll.bel' ot pr1l:lary branches

per plant. CyoOQsl ot 1000 vra hM elgnlf.'loant1,y ~uced

the rl.mlber of Drl~ bl'ooohea (1.91) comvared to control

(14 .4S) • nut Iloodbawa 0lI1 De1jlt Singh (1976) worlt1ng on

bobt1\J 80urd foma that tobe nWber of P1"l~J elWo\o were

found to lnorenae with ceo 8ppl1entlorh Salllbh1. 8M

'l'hskUr (197') reported toot COG hod no effect in o.ltu1n~

tl~ prll\l8Z"J b1'Cl.lOh numbor 111 tiMe. even at ooooent:oat1ono

bighw tban thoO$ tr1e1l inth!e Gtudy. rille oould be

lJOOsib].y duo to the hlBbly l!~oltl0 node of eoUon of ceo.

The different varlotieo of the saw epeolc/J, mey roavend

l11f'terently to tho t}l!lle oboolcnJ. (Cathey, 1964 end t':ab£lOnd

eM 0t0r-0t1kuS:3. 1970).

B1ihral apv11catlona at ;200 VPC bad l'l1an11'1cantly

Oeoreoaed the nU!llbsr ot primary branohes. ~reooo.n.1!l!!l1.

(1971) in DUSk melon cr¥1 13oroymd. (1972) m.'\ Kureb1 and

Coverlll (1972) 1n ouounbar hod shown tho.t e~l o.wUentlma

caused 1m 1nerecma 1."l :tbfl nuc:ber of prlWry branchao.



~1a1mbb1 om Thakur (197:;) reported no obDnge in the

n'lDber of vrJ.cary bronohos on atbrel B!.>pUeat1on. no
reportQ Ii3llPV01'tSnG nor aontrotUotlng this 1e tcn:cd 1:0.

ll\D~~ nowever dUfercntlal reop:.noo \0 etbral aveft

to dlZferent vorletlea of the eo.me orop (o1.aOOOber) has

been revo1:t&Jby Georgo (1971).

Alsr t.roatmMtlJ 8160 showed e. deoreose in tho nuober

of I4"1r:wr.J brenehco. 'tho Woghcr eoocoot~t1cn of alor

(200 1iPO) w::m fO'.m:5. to be OOl.'E) effective than the lower

coocentrntlon (10J DIn). 'i'bio mD800 CIae to the raaucuoo

in the toto1 Tine longtll eo a. ra:;lult o!' s. 'aeoroaae in thQ

oodogcrlous Gli)borellln QOl.ltent by the 0I>Dlloo.tlan of a1o:'

(nud1oh ~ ~.. 197m. 'lM crowth rotordat1oo effect in

t~ hem ~..l1'~D8oc:1 t!la 1uternl. Elhoot 1l1'Cduction.

Trec.tL"1e:4t ';,11th 1000 ppa CGe reoorded s mnxtcnm

ret'lucM.on 1n too nuobo:t' ot lonves enft eubooqumtl,y tbe

total leo£ 0..""00 vcr plant. However, lrulo.vr.en (1972)

Mil OhotXl!Jpri .Q1i. Q\.. (1975) obcorved en inoreuco 1n the

leof m.'ll1lber. in ceo t,roo.tcd !)otsto on.'1 \oraoto plants

roopcetlve1Y. i'1:!.a d~~noo 1n the ntribor of prlnn-.;I'

branolloa w1til f!,lI'O'Wth regulator troo..toent\'J clgbt bee

oontl'ltT..ter.l to a deorcoae .in 1;00 lent number 41N1 aUbSO

quent18 to the totoJ. leo£' !lZ'OB ,,-er pl.rot.

Etbrol (100 llfld 200 Ppll) oauseQ a e1gn1f1oan't,

reduotlon in tho 1ccf n1.X.lbeJ." l:lM' pltrlt end the totcl len:£'

61



orca" 'ChEt 1'oeu3.t fu11y eerceo wltb the reporto or DOlJlor

and Braaan (1973) in applo and Hnthukr1sl'lZWn ~.Q!. (1974)

in 6'..:cet voto.to",

A 6ocraooe 1n thO intol'l'lodal. lenath cn.1 Cll1 1noreooo

1n the nmlJElr 01" nodeo on the adn vJ,nc was notiood on

avp1!ootion of all the tbl.'oo grot.ttl rogu1.etors trled.

ccc 1000 ppn t."OO found to be the ooat of!'cof;l"a. Mon

(1970) ~r,()rtod eio11ar results w!.th eec treated auoWlbet'

I;Wmta wbtch 18 auvpo:t't1ng 'tba present fUld.i.n£).

Alar treatments (100 0011. 200 PIa) oeuaoo & sign!

£1aant ret1uotlon in tbe internodal length end en .1nax'eooa

in the nu!llbM" o£ nodaocm the oo1n v1nl!. Tbte ehorlcn1.ntJ

aoold be dua to tho low gtbberell1n prOOuotien 68 6 rarrtllt

of on extrrrnol app11oatlon or alar em repol'tOCl by ~iClh

!21~. (1972).

'D~t300nd (1974) :lWDQrtoo. Dhortonlng of the .f.ntemooee

in Ctlowbar bY' nplJUco.t1co of' etbt'el. Sodhu and D~

(1978) elao :roj)Orted on olm11or llDas 1n J:'ld~ gO'W.'d M1.

bitter gOUXil.. Btht'el (100 end 200 Ji~) oouood en

offeotive 1'oduO~l00 in the .1ntcmOdal leUgth 1n ooib the

ge:lotypee UlJOO 1n t!:l1s et<ily ..

fCwC!lS orA Logarstodt (19n) oiJoertlcd stCIn eolOJ:'S&"'

manti tn l'hoseolwa vnlJ¥¥!ll£! ana Alagl~ (1971) GOt

1noreaooo g!.rth of stOOl !n CO-2 I~Dt\Ya treatea wtth otbral..

nOt-Jovor ethrel trco.tmento (100 ond 200 VI1!l) did not caooe
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My ,e1V11f1omt inoreaoe in f)b'ub of botb the gcnOtYDC8

tried. lllar. (100 ~ 200 vr;m) and ceo (500 and 100Q i1r:m)

ehowed a 91t111i'100nt lnoronoe 1n glrtb. of \lbl0h COO 1000

pr;m we fOlDl to be the root etfcct1va. SUCh on lnore...'130

in girth of etea noticed in tcma.to plooto W£lS revorto:l by

t~isidbe1ahem ~1uIld6PJ:n Gowa (1977) •

.All the ~hree erowth regulatorD tried lIbowea n

EllgnJ.flomt affect on flowor1ng and in eltor1ng the sex

ext,;res81on SlId oubsequently the oox-rntlo ot the two

V'.w~ genotypea. Ethrel (100 end 200 ppa) treet04

plmts oouaet1 early female £1oww production and. late

oalo flower oo~a1s. ~ho number of female fl0wer9 were

inoreasc4. end the m:I!lbor of mole tlowere deorenaod

thereby inereoD1ns the fell101eamla EUur ra'1o. Gloller

rooults are repo.rted by Eudich sm.l.l.. (1969) in ououobera

edl squasheD, L1Pl.1Sl"t .2l.Q:l. (1972) in mook.molon,

~avolu.2l!!\. (197::S) 1n pun.r;k1n end VOl'lrlB d

OholXl!:lat'y (1900) in l'ocno. Kb1rn, a camon variety of

ououciber•

tiiBbra and 1?rel1hen (196-:», Anon (1970) ana tl1lilbre.

am I'rtIdhen( 1970) observed early m¥! 1ncreo.aed foaole

flower produotlon, et¥1 a reduction 1ft the numer of role

flouera. SUbsequently lnoraao1Dg the fmaloll!l8lo BO:i ratio

in COO ttootod cuoumber plenta. ceo 500 0lJd 1000 DLn
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treatments in tb1a ~rJf),,~ study bad~~e0lJ1ts wbieh

ra:Q' agreeable ",lth t1w above £i.nClillg. However, ceo 1000

PIta uas tOWld to be the 'most ertecUve' in bO\h the t,Wn0'"

typsa. :Uu (100 sud ;200 Vp11) ~too l11.el1te aleC euOWcd

eerly l>aaalo flouw I.IWtluotlon, more nutJbu- of female'

no~ ti'lt'il an alllerea aeX:-rali.i.o. ~Ui. ie eUPlt'OI'tad by

, slr:1J.w o'bOCl"itotlon£l in tlnWk, oelon (H'tXi1ob !11 a!., 1970)

end alGo 1n 1008 lOO1on. bottle ~, an3 ~ gouN

(GhoBh tmd nose. 1972)"

!ba node at whiob the i'imt. £1!tle1e f'lOW(')1O 16f~

was c:lraatlcaU:!r roouead GO a »eeult of etbl'el (100 aDd

200 !lLt!l) tree.tmento. I~loh!!.\.Ql. (1969) got e1mllo.r

resolts 1n ouCU\!lbero whUo's~ua~. (197') anr:1

s~ a~. (1971) got ltlMtloal refllUlta in puol)ldno.,

'~ ethrel (100 Mtl 200 Pj;e1) troat~ plents enVtil ~ly
" ,

tl'Uit net a::ld l'wrveet !on bOth tba I>mrkin genotypes used

for tbla study. Th10 19 furta$» (lUJOPOl"~ by Btutlioa of
• i •

Centl1ffo and Rob1mloo. (197;1) ,SId &npomdlek 004 Abella

(1974) wo.."klng on OU~eI'.

Tm£lke. sm §1. (,1970) :t"01fOrted a d(ilOt'OMe 1n \he

nlDber of piet1Uata f1~ at 10'.re1" nodea of tile aaU\

stem ondBleo Gl. deweese in t!lB early £ru1i:> ,vlalil limon
t\ cuote~ variety tHattr.motaidorl· woe ~Btea wUh p18nt

z.'otordontB - cee ana elar" In eontl'.'a$t, the proocnt
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lrwetltlgt\tion l'lSOOrded plstlllate :f4ower ~uot1«J. n\

10'.ueI' nods:> eM earls !:rolt est 1n both B3m'UOO aDd

200 .PLQ) e.U1 Gee (~OO ana 1000 L:;lt0) "reatrxrlte. 2MB could

be aub9t=t1t!.~b1 the re~ of 'tana1ca eo! KC$Ocb1

(1969) otat1ns that the e.melt.lv1ty of oem 'Vtlrien w1th

genotype tm1 oc<wou of QU1t1w.t1Q1 01' the crope

fbl!l eU'f.)ot ot growth ~tore on the yield per

vImt wes fJtud!.aa1n <1fi}taU. cee 1000 P1P .tntype t 1 BOd

GOO ~oo VIm 1n tyr..e '1:2 "cOrded the m~'rim ylela per

plmb. U.t.aa:M d ~ (1969) :,ovortad tba~ CCC'GnEl.t.

aa'lta an eu.ewber doublet) t4e rr.l'Gbw· of t'r'.litl) per plet

aa.'l 1no1:c0JiJed tba yield LlOre tben three foUt. Se.imbhl

~ fhtlkW." (19'/') oboawed 1aoreaae !n tb8 b-uU ntZlber·

ver p).snt end yleld 1n cee 'tll'oOated s.tu~ oo1Cln. Sia11v

. ~S'l:llt woo notiooo by !'0.tMlk .sa Se (19"/4) worelA en

1no:L'e~ total y1e1<1 I!lM 1'ru1t nwim' !1m' Dlent waf.) GOt

in l'Ule;e ~-a ~ben tMjr VOZ'O treot~ with higb coooen

trat1aw of COO. nottlegourd galOf,9~O. both dlreot. 00'"

. 8Z35 USrutplentoo J'eSllOIJ1c;d \1e11 to COC appllceuiona.

~~1tl et'll'l;J y!elda ~~ floteu 1n t1'OO\tXl plonl.\o \llhen

oo-:npora1 to the oontrol. nut.mOO (1970) rep<>rtCd tbat.
in C'.lOoooor thore~ no 81gdflCi11t 41ff",renoo ,m yleU

bet'lean eGG trGotoil and t1n~'Catoa vlentl!. Thle could
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lJOQ1~ _ t\le to Use h1BbJ8 epect.f1o 11048 U aoUOfl of

ece. BYen 41tfenn\ YUlnles ot tile... 'l*l1,a ....;<m4.

tlffU_ua to u (Ca\h81. 1964>' • napcue ot _

two ,.otypes .1S1S .. 41ff••' to cee tn-"". Type

't fteOI'4t1d $0.61 pel' CIA' 1ftczs.. 1n ,leU ~\hCCC 1000

P • .u. VPe 't2 l'Morde6 ....xl_ ot f11.68 Pel' iCC'

~ in yield wl\h cce-soo p~ tMa1:GIO\. A-4~J'MH

in ,leU was not-,ced 1n ~pe T2 8G 1M aouenvatlOG wee

~ tl'Ola SOO \01000 JP. !J'pe ':1 ~";cJD'e4 wen
. \0 l!1cNa81Dg O~'erJ,'n.\1Cft11Of ceo 8D1 eo OClnOC'"..U..

111..... \1:aII1 "'0. 11eed in _ PftIl.,.~1MI1\~ H

vled. -'In OCOUU\ '0 tM "pone bl Se1abbl .. !bIkV

.(197') in SlUMh Mle M4 PAnett all. (1914) 1B J"Ha
&OQ1'd. oue_.. DO alSliff.CII\\~ sa 11M amb. of

f1'alu p:tr p.\e\ wl\!! ceo ('00 Il84 '000 ppa) 'rea..' ••
DO coo .,..11 .. alsnl:flCCl\ 1DUeaM ~ tlae -J.sb,t ot
tM t1re\ a\'Q1'el1 tJ'01t _ vaU .... 1erJ&'Il of ..

tI:u1u. '!hle Ie 1a tl1U ••••, v1\h '\be n"'"&iI of

Oa'lIbb\ d 'fblIJm:r (1914) In bo~t1e p.. QUUty

col11"'!! of tile t1n~ _tuzoed hal, OIrfGtIlei no e1tJl1

flCQDll~ in t.!$3 .., ea141\y othWl\ wt'\h eeo

u.a~U .. ~OVfJYel" ,0. aU6b~ Sno:ru... 1n tM oaro\..

con'" .. Mtlood. ~. wee meziC8l1 by tba a_per eolcal'

of t.b8 f1etIb.
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liM a~. (197') Qb...ea aesea Y&1"~"tcl

lUff"-" '0 ethJ:'el epsey. fA aue\1IW tIMl\ wJ.l11Qii ...
"

t.1w 'wo 1Ht' 8~.. sas\.ueoo.7a MIS Q1nt~a (197') abo

~ ....1M' &'QU1u eo WI'leto1 fttJpclI1H 110 'etbft1.•

~ ~.. 1n \M~,vl~ __ tow e,tQO\,)'pH ftaIfQll'llll1

1!1U.&n~ to bO'h ~UaUma of~ "00 8a4

200 p:£Gl., 88 Ie e9 tM'YJ.elG per plcet. 1&c~. 1Jl

b:>th the pno~peo. uw tMta wve tonaoo ., \M 10wU

llOde8, wbm~ to 'tbe 'CClnt:01.., tioPP1n& NIl·

~ ('19'19) got II1mi.lar l'OOU1u 1n pa~. '2tpe'l!2

1'8~tt4 yoU to ethrel, 1l~&(1WclD'8. both O<lGOIIl\1'QUau

(100d 200 wn) ~' a (j1.t";nU101in\ etfiC' ca. JleU ;pe

'~QIl'. 'D.llI Mte1 Jl814 per ~t. ana 'e1Io ths welght of,
tbt.l tlfit_~ t.1.w.tI 1l1i&~. 'lb18 WU tlUppene4

~ 'he ttna1D8l' of mw-18£'filu Jl a. (197') 10. papkln,

tlumpWDt11. _ Abe114 (1974) 1n o~UI,!lboS'. SIIl8 _ ~pr

(1911) 1n~ OQ.1l&8lL ma VGAt\ elM C'~ (1900)

1nG~ cv:. IIiXiQ& lh!P. '%be A\IIbtIi" Of tL'U1u per

p~, tala :cbt ... 14'1/1 '~~snuiOOd' 4i."",MCth ~ t"
on \h\t Otlw" b.lB\ abovCll a .18A1f~0CIIl" ~'lan 1B yle14

CU$ to MWo1 tmatQeat, wIMrn cwopa'Od to tM OQOtil'ol.

~ taeS t\l.aIo no sletd,{'~~cUf~e 1D. tb8 .....

at ~iis ~nOO3 Pe:' i1tnt. 4".. 'to :tOG:&- trtdtt. "'. in

lIillw ~ P1'~ lid 1nOPQW*l Pl'OGuo'tlQ'lOf fflNl. flow...

51Id.19r ftduo\1m in. :;1e14 due t.o pot)1" trDJ., .n waa
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noticed in 000tX:lber (Chttroto..-tiaooa. Md Awai, 1914) ouek

JJe10n (Lll1P'~ ~ ~•• 1972) nnd 111~ ev. Arko.

SUJ"',fernlkh1 (lJIJoo\y ~ ~.. 1977). Though ethrel 200 Vp;:l

tX'S£l.tl:!1Mt.s did .notohol:l t:rJ¥ el~t1omt dUi'erEftOO

statlstioa:l.13. it \JO.S fomtJ to be eUghtly better 1ihDr1

ethrOl 100 me ocnoootrot1cn in 1ool'ea9J.ng the ~, act.

fh1s ~ae1s that the gerlQtypo n1ght rosIJCl)d tt\'lOU1'OblS

to ooncMtl'ntlO%W bigher than those tried 1n th1e experl

t'l«lt. Etbrel (100 end eoo Dp.1) dld not vroduoo f1ll3

slgnU'lOOt1t etteot 00 tha GOod. nmber of: thO ooturetl

frD1ta. nut ShsN lI]gove1u ~ Q!. (197') workltlg en !IUCtitJ.n

fOl.1rld thO.t the eeed llUCber WGel tOlDl to 1ncreerie tlJ:tb

othrel APlIlloatlcns. Churolto.~bsoae.nll Awed (1974) en

the otber haM observed Go deol1no 1:n. the seed n\lllbor wbGrl

~el' p1ents t::ero troo.tea with otbrol. Tb1B oge.1n

rewalB the \ilffcrcntlal reS!lMOO of et1lrelto dif.feront

get10tyr.<lB ot- the~ orop CA nport<9d by LeQ .11 AL.
(197~). Too floab tb1okneso of the fruita oleo did not

Show 0lf3 al@l1flcwt diftercooo. thlo obeat'V'Ot1oo 10

m QOt1tl'edlotloo to the report by 6beMngo.velu ti 91.
(197') wo Obll&'\'ad an 1nor0l109 in nesh tb1okneeo ot

pllOl)it1n with etbrel treo.toents. Exoept for the carotene

cmten\ there WeB no 1II1l!)l11fl00nt olwnge 1n the C,l'Wl111ly

attrlbuteo ot~loa" ffivwOllgavelu ~~. (197') in

VJOvkln and Sf.nllbn !m W&. (1902) 'in oot.lk calM rarJOrtlOd

G9 1noreooa 1n t.bc 'roS oontent. wlth etbrel apll11ootl00.
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However no Eli~J.oa.nt d1ff'erence wa not.1cetl !n the Te-J

cootent oi"both the genotYD89 with ctbrel 6Vp],loot!on.

Aoi<Uty of the maturea tru1to ~9 eloo toootl to be
, -

motfeoted. The OtU'Otene oontent WQ'sUsbt13 JIl1eereae04

wbioh was Qal'ked by a~ (to Ught orenga) 10. tbe

tJ.eah oolour ot the tmJ.ts.

Alar 200 PIn~ tounC1 to be more effoot1ve in

1noreaalng tbIJ yield or both genotypea th6n 100 Dr.:n. ~l~

200 DIm Jre(lordo:1 21.00 per oent lnoreaGo in yleM in

type T1 wh11e 46.40~ coot 1noreue wee GeM in type 'r2•

Tho averoge \i'olBht ot the fruit I.'JhoVed 00 lllCU!flcant

dl:ffennoe wh11e the wel@\t ot the first oo",ured hu1t

woo 1I3orea.ood. 'Roo fru1t nuxaber Del" plant was ho1.levol'

not GffectOd 111 'both too genotypeo. ".l11lJ result wo

e1m1W to toot ot tha reports of sine;b. ~~. (1975)

in 1in.1lX\e1" sq,uaah. Dut H1sbra et al. (1916) obsorved

MBbeat rNerage ntDbElr of tru1to ver plent in ouelJObar

eve .Lorlg green' trootGd with aJ.er 1000 vxm. 'ZhLa lndi

cates toot h1gh01' ooocentratlonl1 of: alar mr..ht p1'Ove

i'oVOU1'Ubla !Xl lnorooRh,S the lU&ber of tru1ta ver D1an~.

So oonc~tl"o.tlona higher then tbOse uoeJ 111 this stuay

coula lila tried ao e !\1t1U.'e Una of work. The OlU'Otene,

content, 8Oid1.ty red Tim ot too matured fru1to W01'f) no'll

however affeoted by olar trootaMto 1n both the t;erlotypea.
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SUMMARY



':be praoent Gtudy "The effeet ot g;JJowtb ~o.t01'D

on £X'UJ.t set end y10M of ;.nn~" WC3 oonduoted at the

CollcSO of Hort!.culturo, Vel~n to explorD tho

ef!'eots of growth rcau1ot01'o notleJ,y' e1or, cce and ethrel

aWl-lod at tt."O difforent ot.ogcs 'of the crop. :£100 eXj,lerl

rnental materlDla ooolJlotoo. ot two p'JOL'kln gcnotYVOIJ

eoU6oted 1':roo ?olgbnt dlotrlot ot Y.erala Gto.tc. 'fue

effeots ..ere tNaluated by sttXly1ng ve.rlou growtb.

Jleproducti.To, yield M4 que11i1y attributee of too GU'OV.

The l!lallent teatUl'CtJ 0!'6 ol'l1:nwrlsod below.

1. The two gooot,ypcs U300 :1br tile eX1ier!~9Dt.

dU:fere/1 si8nJ.fleantly in 8ll the vecetctiTe clwroot.era

onder stttdy. except for the lCflGtb or the 1ntamo(le.

neJ.)Z'OductlTa obaroctero Ukc ~he days W first malo nower

on~oo"la. :f'r.ut c;et orX1 ha:Wost li!!lOlileJ no elgn1ficmt.

01f£e.."OOoo. All fruit oboractar9 GD8 too ylo1cUng pattern

were e1~tJ.oant~v ~1fi'ormt 1n bOtb the gonot.ypoa. ~ho

two gulotypcs did. not VCJrY in the ooldity of tho ootare3

2. orbs dUrol-'ent lerrele ot erowth recullltoro tdod

.ha1 Q elfJlifJ.onnt etteot in wPDresslng tho exeouillvo

voeet:.o.t1ve growth of thD wop. e:ce 1000 Jilpll tollo~oa by

CCC 500 DID €:lDd alar 200 flU were the ClOst I3f!'oct1Vc 10
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•

re100lftg the vJ.ne lOO&>th. totc.l leer oren, 1n.bornodal

lenGth, ~r of prlC03.'9 bJ.'alwbOO, end 1n 1norCUllinLi the

girth 8DU tho nmber of noooo on the main T1ne.

~. ceo 1000 vro ooneaCl e3J'!~ fl!lt\o1e flOb'OJ:' vroduo"
~100. MQ. lata mole flower MthmJls. Tho nuober of fooale

i'lO'OlEll'O wore 1ndreoooo onti mele flouero reGueod, tberoby
-~

eltor~ thO sGx-rat1o of the orop. CGe 1c>OO PLD followed

llY cae 500 PID t,!l\d alor 200 lII.D ware £0'lZld to be the coot

d£Clot1.ve in 1rlcluolng ear18 oaturlty &D:1 bsrVcot of tho

.h Tho BrOW't.h regulntoro tr-lat1 ~ucOtl no 81t~...

iicoot effeot On 'tho o.voroco \·reie,ht of tn0 fruit, fJlU1t.

nunbor 41er ploot, f'losh thlomeO!l oo::l the nuober of ocooo

!Coer !rn1t. .

;:;. ceo trcotQeato :ollouea by eler 200 pro \r1;m

fcv.e.:1 to bo thO ooot e:t:i'ootlvQ 1n 1noreasllljJ the 31aliJ.

Type 'l:1 ~oooa the ~iO!D yield in eGO 1000 PP'l U'OOt,&.1

vlontD yh11e T9IJe ~~ roopcrldea boot to cee 500 :iirZl..
ooooontraticc. II01JICVC: e ol1r;ht ~ee.roooo 10 yield Uc.G

not!Y..1 1n tnlo .:;cnot:rVO with cee 10\-"'0 1110 tl'~tooo.t,. ":Yr;<J.

'21 reoo:1'dC'.1 a doorcooo 1n yieM \lith both ctbrel 100 0Dl

200 !JI1:l trElatoontia. Tbe genotype (~pe T1) baa rco.....orxloa

vt)U to h1~or lwelo oJ: all. thO tiX'0"'.rl#h %'Cg<l1.2tOl.'iJo ~eooo

it i.o DOol9!b:Le to 't'li"t.; fo!' Co st.ill biGher oonorotr::l'tian.

of Crout!:l. regule:toro ~or to.1t:ll'e Uno of lOork •

•
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6•.~ genotype ~ grovth rcgdlutor intcraetLoo woe

alc;n1tlcent for the lenctih of mn1n vine, nodeo on coin vino,
Birth of vAne, 10l:li3ih of internode, number of bl'OOehcat

. nuober of 2.emToo vo.r VlMt, loaf tU'I:lOt do,yo to oclo flowor

ootheeie. nunbw 01' ClElle £lOlJo1'o, 00)1: retio, noae at Yh1ch

f1mt feeole flower 10 £'ol'OOd, days to flroli truit l1D.n'C!3t,

n.ode 0.0 whicn fuot bult is retained. cn4 the truLt yield.

7. fJo mO'lificont differenco t.'OO not1ecJ wh&"'l

growt:11 re£,'UlotorG lIlore 0J:lr:'l3ed at 'two d11'ZarcDt OtogC9

(four leaf ~ 317. If:lo£) of the eroDe The goootype x utaea

intorootioo \las al(Jtl1i'!cont~ tor ~l'>..e n~e at whioh the

.first fruit U retained.

G. Tho oorotooe oontent of the two genoty-r;OD woo

allgh-Illy 1noret..~ by ceo u'OOtoenta. (500 8.!ld' 1000 L)!:'£l).

72



REFERENCES



A'1agJao5r...avolm. n.;]. <1971). Effect ot vbOtoperloll ln1

growth eubataooea 00 ~1dth. tlower1.ng flll£'! 802

ex~so1.on 1n Co-1 PGr,eya (C§l,'lca OOl1IIY.A Lirl..n.).

thesis oubo1ttea to tlw On1vorelty of Hedraa.

Tal naa.u.

·JI~on. (1970). Study on the of.fcot of cce en oucwbor.

~lor!fl~. Ilorl.J..Q....uJ.tme Ij§Ol~9. (100).

669~-6697.

llrorc., G.r.., PooBlta. B.L. ond SidIlu, ti.n. <19(2) • D,ffect

of varioue pJ.ent~ 1'eg'.J1otora en vegetat1vo

(WOWth, oex-ex:f?,l:ol3o1on en1 ft>u1t. 31eld 1n. SUClOOl"

6I,1uosh (Cl.cu;.bitp. 00'00 Linn.). naryooa J\ip:"iouMHDJ.

!InJiYOraity; Jt?Url'Jp1 g,t }!QIJilP.m!l. £< 12). 598-604.

Baker, E.e. am Dvoilloy, G.A. <1976). Effect of ethe,vhon

ct:I. yield ODd quality in winter IJqUMb (Coourb-Ui

QQlI'\OO Dooh.) iIort~ 11,(2), 140--142.

*Dha¥iorl, !:i.C. 0Zld Gm. n.n. (1973). Effeot of oerta.1n

Cl'O"Ath regulators 1n the OO:E ex1i1'0Bsion ot

~t;",!:gU9 3.matu,a (7.o.tDb). Bloohmlg m ~!ilot.Qa1Q.

~ r.f1~. !~(4) I 45~45~.

•



B1:lan6o:ry, KoR., Ghetty, K.P.V. GIld Sul1kerl, G.S. (1974) ..

Ei'!cet o2othre1. (la-Obloroetbyl yl1.oG!illon1e Beld)

~ ·too sex-e~ssLon end yield of euouot)er

(C~ .@.~t1g :Linn.). !,rottg~..!!'§. tio.£U.Q.~urfiJ

pP2!3)' .49-57"

*Dorow"..ld, J .. (19';2). Comrprlson of tbo affeot ot UM arJd

oth.rel. .svroya on ~'tb. and floworlDf5 In.ouOUObOJ.O

0'11'. i~t:!'lOOtt"'.!oId.. ~.o!;r;, fa:oh9.~m.!m.. §(2)o 81-00.

B;rieton. J .U. aOO St,mrJOIlde. J.A. (1968). the effect of

CGO .00. St'owth. Cltld levels ot oodogoBO'.1O g!bboreUlnla

in Uallsnthuo oro-a> tPll tlafJ'.l'3. Er.9.~~ nt.,iiJl§

§,tb·Int.emq.~l ~C\(',,-~Jllg.gt~

llu!lili::Me~Q 9"-91;5 ..

CootUffs, D.J. ~ Hoti!neon. n.u. {19'1::U. Infl:uanco of

~l' , ooUon, etbeI;~ eM au.1dn em sex exprosa100.

&ad flJ."l.l1t [let in C;;.olJ!ilbor. gm !iq1W6t~. ~3,II )a

252.

Oothey. 1MI. (19M). I'I:wSlo10W oE (~OT.,.tb retoxd1ng cl1ccl.loals.

fmmal. nqylmz 9l. £l.wl! Elr1elQl.oQ. ~. 271-302.

~, n. ood s~, :J.n .. (1960). e,,~ tl:.'Olltoont wt~

plant regulatoro eUl tnoir effoct en growth QDd

yiold of toooto. IRtt1w. itOWAI1 9l11mls:;B.!tm:fS,.

JZ. 4E1-51.

o



1"11

c~, ~.G.~,. Roy,ChO'lXUlrl, P.R. en4 V~~ID, [,.A~
• p , •. " • .' • 11

('9'16). ,neB~,ot votato m:op 110 k-eat~' w!\h .,
I • • ,'... .

o!3C01'blo M1d ana oyooo~. ,lnils J9U12\.d F.k\\,:,
, , ~", ,

~Jm" ~(1). 1~·19.

·el1t1NtaJ.~' t-1-eG..C. anll hVGd, II!. (1914). TbIJ oUaet. ot'

e~: en tlower1ns em ~t.1Dg 1n euc\i'l'l~." . .

~.Q9£e§. U(116), a~-29'.

Dos, R.O., d· ::;wos.n, S.C., (19T1h !tfeo~ ofgrawUl ' .

,1iIlUbit'~ea an4 ~WOga1 on the srow\ll. 31e14 ana
,. , . , . -

quaU~, of P!lk1n (~UA~ DDchenoe). i'
" ' -.. .. . - .

, "

.~ tifwmtJ1: at~ B(1)a !S1-5S.
, . , ) ..

Dcslw., ·/U.Ii • .11'.' CDi nraaen, J .A. (19'''h,Sboot. BI'Owtb
.. • I

"of yQmgapplo' ''blleee 80 J.nfl't1mOGC1 bY (2-oblcl'Oe\b91)

~~oaold.,&9~,.2£~~ l!a
,~Yml\J!!s!~. ~i 2447.

,. • , !,
·B3~, J. (1974). ,'ll1e Qtf'Q~ of ollb1"i?1 (Xl toM 1bma\lm. ,

,of" fema3e l!!IDd wa t1owel'l3 mil z;tr04uoU_~y ot

, C~.',~H~m ,Ii' 22go;t~.

Georse.- 'U.L. 3r~ (1971). , :t~ ofgenatlo~ ,srol1d4'

~ $O~ cOINemlm by 2-ebloroe~p1:IOa~o oold
, .~ ,. ". ,'. '

,:in ~ocel. CUCiUlllber$. J~~~

"$3_k,~~~_'3QMMA~' iQ~2)'.1'1-154.:
"

Ghoeht 1<!.S. Mo6 Bose. 'l.E:. (1912). ~e - an ottooU":

€,!J'0lItb. ret~t tor sex lWd1f1oatl(D' 1n eOOl8~
,

blteosOUlJ p1aI.,~. lDUm .!&flPU1:t.JWJ&l.1~(4)'29"'~.



-Uopplns. n.B. eatl~. D.'Z. (t919). Ettec\ of e\brel

4s ca ~:II: ~lon em ylo1d in ~J,idn.~

iemrnn:& 9l bJlV1-\iQ Nwlcl!.ll!'a 6(4)1 '99--40'.
t1ullle. u.s. l!Ild LoveU. 1M!. (1983). fM OI21trol of HZ

, , e~B91cn 1n ~~te by atMphW. 6ftU1A.2l
ID»mv., ~(5). GEJ.;-69S.

,Il'tllaP1*J.t 1. (1972). Eft'eot of~ gl'Owth z.tetti1'4ID\g' <II. i
twafiO (m9OO£A&9P$ SSlW1alttS MUl.) ~ t_e1.

w'b.n1tted '0 ttw ~eQ11 Usdu t\erlcu1tu1"a1 UntT81'8111.'

Oo1mbatoN. :,
c,

:h.~.5.t D:!Mi.J.U. end Gmith. 0.13. (1910). 3e.

~pt"~sB!.ea,in ctu:n&b6l' pbnts e.e effecteaby

, 2-obloJ.oe~1 pboe~o sold. etI\TlcG d growth

r~tor[J. Pl.~.afit 412-41'.

*i:1liR. 1M;. en4 !'yo, n.rr. (1970). !be effoo\. ot etbnl 1114
.' . ,

liM 00 eex-exprauslcn,cm yl~J4 of~~ ;'

end, OpgurbUA 1>f1J9bB'1i mae f1.U c0n41t1ona. IOJ'MI
, "

~ g.t 1!!21'!l1Q!:1).P!ra! ael"tt_ i l !j1-59.
, ,

,1tI'1sPlrlsmo~, li.:: -t Dhat1e. V. em !Q1u'1cdszo. A.R. (1916) ..

tffect or erowtbretar4lmtliJ UX1 etb:N1C11 tbe

, tlowt:r1.n6tll4 ses-oxr."reool00 of~ logtsw3lA.

~ itWrPr4.2t !iortl~~€!Ja .tlo!,ooee.. ~('/4h I,

189-194.



Zz-lsbnsooortIw, Il~N~ and Saotlooja, J ~g ~ {1901} ~ Dffcot of

otWal IiiCl G~ en ~otrl;h !lowC3rlns aDd sex 0x~<l'OaaiQR

of Cumwblto. pelJO~ ~a~ !!t I1Q~lttU:'al
f,cl00C$1. 3,g(;l/4). 249-2;>2.

Kv.rci1i. z. em GaveN, A. (1972). DUcote Of EltMyi'lOl'l co

vogate.t1ve a'Jii flOiolorlnB behaV.LoUl' !n cuanmbor

<.r:U~.E! .Q,,;t1wa. La). JffilmM 2J: ll'MrtoaA Q.OOie~

£,Of, HOll:Uc,~.&m;nl ~iQUCQ. ~; 1I5"-?hJ.

rrWO!Sfi, P.'Y. ood Laga.r;·{Jtel;1tll n.D~ (1977>' 'rrmeloootion of

elmo~ 1n beans en::.l l)Soa. J~.9.t flmw(lOA

~~,qo:.Qt;.r .1'0£ Jj\'£,tlonttW:'9l 13010029. 1Ili(4).· 4~'''440.

Loa, {·103•• ?ar!i:, S.";. end iiGa, J .il. (19't;}). fbe .offoot of

etb:!'el C~ grow-th &nil 1n1tlaUro of f0l!lele flovoro in

Cru::l''':;'~. 5!0"w..1fm! 9.t. K'oroon 8QgLe:!!.'l. gt HsmUQti!t.Me1

;'91009£. ~ll 41-4,6.

Lnopld, I1.C. enrl Scott, lI'.h (19~2). l-'bgeJ.o1og1ool !'aotOJ'S

1n toooto, i'1'u!t oet. Nxw;icro g£?1.11'1lA.~ ,l}Qtqw.

~: 301-;107.

booFOlrJ .. A.e. om lfrlCl:1ettWl, .1:'.1]. (197~). ElCilli f~
.ail1Lqeyal()lc;.oo~. 'rc.ta. tllo G:ra/Wi1111 1?ubUehinU 00.

·Lt:1•• no"" Delhi, X/P. 54S.

L1Pfort, Z. oJ.!'. ~ 1Ia:u, ~l.O"t Ho Goy. C.il.~ JOhnson, U. Jr.

(19'le) • t'!u~ mol,,"" ~'OO!JOUeOO to ~£lowCJ;:'l!l6 troot..

mente o! cthcVi:l.Cn. ~ Elck§n/¢Q. '/,(2), 177-1'19.



I" •

vi,

LoY. J.D. (1911). Effecta ot (2-cb10r0e\byl) phoez;hclftlo

a014 d 8UOCli.n1c acta U~.2. dlmetl\Yl bydroJ.1da) Cft:;

ee1""8~i'Je1on in ... melon. 29Ui!'1'h~ f,ijierleaa

~ _ lIoP.loyltun\ ~Qtepoo. ~(5)$ 641-644.

V..ehMUl, 'l.A. m4 St~~. P.L. (1910). A dlff8l'eI\tie1

l'eBponetI ot\WO oultlvaN ot ~

\U tbO.~ appUcaUm. 121mY'\ 9.t~
Sooi- .f2£~ G¢mc.g,. ii' 292-295.

, . .

~.ftuolDlabehtb. M. ~ MoatiaNS Gowda, :if,~ Um). E1'teo~

ot dltferwt 1I1.ethoCiG ot ~pUoatloo.of coo at. tIl&to

moal 9U'uc1iUZ'e. of po~o .tCCllS.~~

~ !.i11wsetep. (i)a 000-94.

lJ.c~t A.L. and MJ.ll;er. c.n. (1969). ~be ett'oo\ of

2-ebloroetiWl woapb9n1o eel!! (~1) (Xl the sex-
",

ezpnas1m erJl1 yltl1ds of cll"JllAe -.uu. lJ9"li'!l

9.t~~m.um_urel~. iii
400--402.

'M1I1bra, u.s. ao:l :l?mh!!,". D. (.1969). ~tQO\ of outaln
. ', '

ebe:a1csl$ on !'lower, GilJ:-G;lrtrosa},.on BQd 31e1l1 !n
. ' '

Cuaullbm-. ~;~'.2! ~. ~z 159-166.
~ ,

M1I.lhl."O, u.s. an4 l"r0t3baO, D. (1910). 100 effeot ot (2-cbl~

etl'.Wl) t::1tlUiltb,yl' emomt:G cb.lor1,do CI1 cox ~ftGJfill~

in OOc:'!'.IllbOl'. .T~ 9.t !12£tl9J.!!\lgl~.

"
"



.."

l·iJ.ahra. D.P. (19~). effect of 0900001 on BeX-eXL11'Qooion

on some cUl)"ln'b1teecoUlil plontra. ~OQ~§?oo.

~~(1;3). ~66.

Illebrs. U.S., J?an1grahJ., R.K. sni1 :2Mda. o.c. (1976).

Cbcm1oa1. regulation ot sex ~lI!lOlM in relation to

growth erx'l y1014 in ouOUJ1ber. O£leqa Journol Q4

HortiWltu,m. ~(1/a). ;)7-61.

HOl'gtlll. :F.U. en! Gen-nsn. n.u. (1966). Btt'eet of otbJlooo

on auxin traneport. ~ D:walo1op;:l. ~1' 4~"52.

Muthu1crlamoo, con.,~. A. snd 'l'~, a. (1974).

Effeot of soll !!lZ'J(1 foliar c.(pk,lleatlon of otbrol on

swoat votato (Incmell bQtat.:illJ. Lenb). ~~

Iiortlcultym. gi(1S2)a 1-5.

Ostla, D. (1954). Q.tftt!:.~tlOl3 in ileQeerob. The lOWn [looto

Univorsity r--rees, Atloa, towa, u.S.A.

*Patne.1k, h., 111ehro, n.s., Hayek. G.O. llI¥1 IlabBre.na, '1:.

(1974). l5fteot Of oyooool 8M etbral on 8ex

E:l%l)reaslon Em yield 01: rltlse goU%'d.. TmclatlQeb

lio!:'tlcult9£Q. S(2)1 19-22•

Dambawa, R.S. 004 De1;llt SinGh (1976).. the effeet of eortcl.n

growth lnfluClf1.Cing tllUbstMcoO on sowing too!m1\iUOO CIfl.

the wGetativo l!J."O'...tb. sex-ratio, early aotl total ylclJl

in bottle goun\ (LQ800erla 110er81'1Q (Uolina) Otot11).

Journ-ll! m: ?~omt\. 1~(4)' '367-Y/1.



Bl44eU•.J.A.,~. fi,,"-•• JtAnthOoy. C.M. _ Hubbe.r4. ::

u.n. (1962>. Eotcm.1at1on ot pion,~ by a MW

gr:Oap of cbmS.oaJ,o. ~. =. ,.31.
, ".: . l ' '. .

llobJn!!OO. n.tJ •• rih1tekel". T.U. aD4 Bo!I!, G.tJ. (1910).

Pzaootlon of pistillate fiowerJ.ng in euourblta by

2-eb1ol'Oetbyl pboe~c aold~ ~ U9h

1aJoo1&.;.

'i:
Bo4rlque.a,. B.P. ana LeIlbeth, V.N" (1972). 81l1erg1ua-'

tm~fJll of GA ~~ 1nb11:iltore'oc grovth~
.'

00% expt>eealc.nln CllClWbOl'. ~~~

~ _ ItOJ.'.ft&dtml~. il(1). 90-92.

-Rualoh. J., Half$'f3', A.n. d Kedl:l:" 8. (1969>' ll\OZ'f)....
- 1 • • • '\'

. tn teme1mese or ttwea CUOUI'blta by U'eatrneat lIUh

,otbre1. en .E)tby1.eoe zeloo~ comWOOd. E..le. ~. i

69-76.

Rt¥llob. I., K~ar, n•• lIa1eV'i. A.H. (1910). CbMged eex

exprcsB1Qn mil' l'OeelbllS.\lelil fOl! 171 .. b,yb:rld eaetl::

.. pzoS~!on!n I!lcma OUClO,l'bltEl by \be a;wltca\lcc of :
"

etb»91 d A1GJ' (B-395). ~. 3i<1). 47005'. "
,

1bJdlcht .r.. Ualevy, A.H. end Xedv. n. (1912). In\ullC1l1on- . ~;

or g1bbsreU1n. d SADllon~h aDd .ex expN.al~

of emsk melon.~ 9i.~~m
~lonJ.t.um1;. Sol,moo. ~(~). ;69-,-,2.



~OI1hu, t·Mt. 9Dd DBS, P.O. (1978). Effeot ot ethrol (ctoor:hcn)
. .

On growth, flO1rlcrl.n6 8llU fruttins of throe CMur'JJ.ta.

J~ gg rro£!;i§11:tUl'at Q.clmge. ~~(1). ,-,.
. .

~saimbh1. 11.0. and'lhQkQr. 14.R. (197::;>. Growth, ooz,....

e%~Slon a'ld' ylalta of acr.;;oo'h. Mlon 2,1tmlJ.UQ

1t9!Pikt V01'. fiBtuloSUD as lnt1uenoed by ~:110I'o

ethyl rJloepboo1o ec!l'i, 2, ., 5-lndobenzol0 acid entl

2-chloroatb,yl trlmetbyl allll!1onlun ohlpride. E:h'l"lo1o~

.R3,nnn~. g~~). sa3-~.

Se1tllbbi, t'1.5. (1914). A note on tl'W effeot of 2-ebloroetbyl

phoophm1c aoid in vegetable Ill!llnOW (gggu.r..bl-~ mm
L1nn.). !.w.l',1{OOU ;:rOl.l!'!W1 .2!: floF.ti1QPl.tm:a.! !loi~ ..

~(V2)' 12-14.

SaimbhJ.. H.S. ena T!:lskUX>, i·M~ .. (1914). Growth, aox-expI'Osoion

end yield of bottle~ (;Li~$.Jl~c~.l!J(t·1oJ.1nn)

SW1) at' effeoted by OEPA. TXBA Qnd ccc•.~
, • Ii"

J~ !Ji. i!,ort.l,gyltm;M Sgienoo... ~('/4}t 195-200.

Ssas, (hE. ood XrueSSl', t-1 .. A. (1977). %hGr.hon ~tcr.oo.t1on

of flowerlng and troit oot pattem 01' ,81;u::rrile,' t3Q~

non SQ1MCI!l. li(2). 162-164.

Shmurn~e.VelU~ Ko/h, f>rlnlmSln, o. md ThOOlbura;j, G. (197').

Effoot of ethrel (ethephon.. 2-oblO.'l'.'oetb,ylpooSl"21on1o
, .

001d) on pr~ (CPcurbl:!t11 ~~t,9; Foh') "

qO'.1tl! inrlil!ll\ i1or.tl~l"'ut'..I'!~ gt(;:i). 94-99.



"; ,.: ..

~~u. K.G•• Tbom.buroj. S. M4 Gba:'~. A. (191~.n.

Bffect of, ot!leJjhon (2-ch1oroetb,vl pho~!)honJ.e Mid)

On certe1n ~bltGOElmwvegetables. So1gfl g

Clllt!!1'Sl. ~1(a). 369-372.

Sidhu, A.S•• J?oot.l!ta, tl.L o ODd G~ ~ Singh (1962).

Ef'Zcet of @:O'oith llO[;jU1atON en g:rowth. 1'10l.t'al"!ng.

yield otJ;'l quoUty r,f tiusk t:lalcn. HIll£lat¥! M;rloYl"

t!!W. y'n!V&l~lt;'L ,1own.l§}, 12t BSl!lQ9E9h. ~(a). 2~1"2':>.

B~ Il.U. rnn3~. D. (1966). Effects of vsrioua
, . .

. p3.ent; ~b regulntora d tl10,lr m3thoGle of o,vr-1.1-.
cation m quality of tomato fruita. I!ill!an ..h2\lJl'JIl. '.

~ 11orU~. g~t 156-166.'. ,
S1nc."'h~ n.D... Se~••l.n.. d 21wG,l'1. G.n.. (197~). fff'ool. ,

o~ plent p:l'!Y1lJth :cor:r<JlBtor Of1l'oya ~ sex t:2Odl:fl00.tlm

rmd frulC y!o1d in s".JIll!IleZ' eqUODh. kWf.WeoQ1E

!1~loult~. 6(4)1 29-,0.. ,

But1k!4.'.!., G.G. ·ena mWldarJt It.H. (1913). StudJ.eo 00. Gel;...

(1I~llloion in tlltlllt-: tlGlon (eumu. ~12 L.) ail

1ntlumeell by eth:!:'el (2-ebloroetb,yl pboa~o acid)

,tl'OatOetlt. R,l~,.!f. !J-2l?e$'.Qlb g(7). SO-51.
. ,

·SUopotnSlok", tJ. Dlld Abella, p.fJ,.' (1974>' 13£foo\ of ct~l

on oox-a~"lI?COBioooK cucUl:iller. !l!.a-u. .Q.olooUtlQ

s!oumqJ,. laC1) 0 22..27.



,·SWltikovCl, '13. and G1nterovaj A. (19'1'~). 1105Elr'O'atlona 00

the ei'teoo ot ethrel on f'loweriDS £1M yield of

e~.. 801~nQ1Jol'.\lpodpt'~va.. 1~(10). C4,..S4;;).

S~. Il.D•• GbEwlto, U.K. sW Rtm4hawa, G.S. (19'17). A

nota en the 1nliuoUon of eerly feclQlmeae .in

llW.~ eN..~ Illr~~ by (2aohloro atb,yl)

pho~e ('.010. ~;lo~ .3'OW@~ Ro\otigultlll'9.

'a£(2); 14~"'145. '

fanskei.M. an Koooobi. S. (1969>. Vor1etQ1 Mil ecuu0li81

, di££e~'6l'1eca 1n the effeot. of tb.. growtb reterdant

eGC 00 voectatlw (!1'01<Ith sna ee~"e3.!.)J)'~f5ion 111

Ol:lrta1.U Ci..'lC'J'iibor ,otilt.iwt'fJ. sLoum'3l!1.f. l!penoge

§o..ei.e.t:\t 2t !!c!.'tlg\ll.tu,;:e1 tk~!m.cs.~§1 246-25;;.

*'fanekc. ll., Yoaukl, li •. end Ho,yase, n. (1970). ,[i;ffeet of

grout!! .ro~ta (COO Cllotl Bg) on oe~ eXj.lr6601on,

g,t'owth~ yield In cuoUillber.. y'(1~...Q. ~IAAY9

!211kli~ It.OIR~ 11nlJ, (9E~h 47....!.>$.

'rolbElJ;·t, ri .B.., (1960). (2.-00101:0 etbyl) trltlt!ltliyl omon1'i.C

oblorldo end :t"€!lated eoo!?ouods sa p1.ant ijrOwth

embstoooca. i9,~ 0:. 1i10 1.ogi,AAil: (!.oomhtX".Le

g~. '475-479 ..



Ver"..,a. V.z.. end Cho~.v. D. (1900). Che1::1ioal cot'Ufl

,cntlon 1..111 cucUl:lber tbrougb. growth $'S~torM!l

Ohmo~a et'lIl, the4' /Sttoet on yield.. !Q.UJIU

l-~.£t !,zr.lou1.!ur,* S,l00cQ,.. ~('). 2"-235.
,

Zl~ 1'.H.. and U1.1:toboook, A.B. (1944), SUbstcneos

effootive ~~ 1nc~oosWB fl'W,1l ~t t?Ai lrrluolng

9000101:;0 ,toontooa it ,5'r0Q9~e:.~ ~r.1000.

.?;.AA\~1. .fm.: !iQ~M·9u1.j,~ %/lienglClO,... at '5'.



EFFECT Or: GROWtH REGULATORS ON FRUIT· SET·
AND YIELD OF PUMPKIN (cucurbita moschata. Pair)

By
MOHAN KUMAR. S.

ABSTRACT OF THE THESiS

submitted in partial fulfilment of the

requirement· for the -degree

MASTER OF SCIENCE IN HORTICULTURE

Faculty of Agriculture

Kerala Agricultural University

Department of Olericulture

COLLEGE OF HORTICULTURE

Vellanikkara - Trichur

1984





ODd tb3~r of 00000 ver fr.llt. cc.c t:reot!:'.mto foUowoc1

by Q.1.N.o 200 py;m ,",'00 fOtl"ltl to be the cooti offcoUvo in

1nc...'"COsi.r.lg the yield. ~rJO T, ' gave JIIOximnn yleld wLth ace
'i000 mo, \II1e1'aoo type T2 respoodEld \119JJ. \0 ceo 500 pz.u
eoncent.ro.t1on. ceo 1000 DUO Mwover oaunCd e. oU{l.ht

rrouct!oo 1n tb0 ylo1il or th10 gcnotylXl_ 'nwre \JOO alao

S Ell!gbt 1nereooo in the co.."'Oten.e eoatMt w1th cee trco:e

omt8. 'l"JPE! '21 rcooL'-'le!l a al1~t aeo.weao 1n yield with

bOt.h otb.rel (10;) ori:1 2\X) "m) ·t::eatoont.a...- .

no o10'l1fi.~t ~U.fi'ermoe Wr.! notioed ~'hen arowth

l'Og.lletlor a;':~s.Y3 WCA-->O g1.v<;n ot two dlt£uent otClf,'Oo (four

leaf and ol.x loaf) of ~ 0-'1'0;0_ Too etuCy tt..oo aloo

prwotl toot' too reor:anse o:Z l~rkin to Browtb rog;il.ot.om

13~S 10 gove.t'!lcd by the Benotypo end the ooooet:\tt'Otion


	image3843
	image3844
	image3845
	image3846
	image3847
	image3848
	image3849
	image3850
	image3851
	image3852
	image3853
	image3854
	image3855
	image3856
	image3857
	image3858
	image3859
	image3860
	image3861
	image3862
	image3863
	image3864
	image3865
	image3866
	image3867
	image3868
	image3869
	image3870
	image3871
	image3872
	image3873
	image3874
	image3875
	image3876
	image3877
	image3878
	image3879
	image3880
	image3881
	image3882
	image3883
	image3884
	image3885
	image3886
	image3887
	image3888
	image3889
	image3890
	image3891
	image3892
	image3893
	image3894
	image3895
	image3896
	image3897
	image3898
	image3899
	image3900
	image3901
	image3902
	image3903
	image3904
	image3905
	image3906
	image3907
	image3908
	image3909
	image3910
	image3911
	image3912
	image3913
	image3914
	image3915
	image3916
	image3917
	image3918
	image3919
	image3920
	image3921
	image3922
	image3923
	image3924
	image3925
	image3926
	image3927
	image3928
	image3929
	image3930
	image3931
	image3932
	image3933
	image3934
	image3935
	image3936
	image3937
	image3938
	image3939
	image3940
	image3941
	image3942
	image3943
	image3944
	image3945
	image3946
	image3947
	image3948
	image3949
	image3950

