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.,.Ullin., Wblch hu 1u hoIae 1n ladle, _pell_ 

a b.-... of Qatet.y and 91"aadeu. The awee .. acect:ecS 

1.-

flow •• of jaaad.ne u. JM1llly uaed for peraoaal 4ecoraUoa. 

aDd rellQiOWl offeriDg_ aDd of lau, their "aluea .. 

•••• ntial 011 yl.141aQ plants be .... been well reC09ll1.ttd 1n 

ID41a. Then ea.s..t. 41.t.1Jlct poa.lb1l1 U .. for lac.,e acale 

pl'Oduct.1oa of pl_UDi .. tu1el. of "arioU8 aped.. of 

j ... De in kerala. 

JUIIi •• 1. aa1Dly pro,p .. aUd ".98UU".lr 

tbro\Mlh cutuge :',i'k: 1aY81'.. Thougb C8~ apec1.. ar. 

.... what. 4lff1cul t to zoot bJ' ... cutting., •• t. 

p"pagaUon helpa .lgnificantl, fo&" ti\e l"egeraeraUoa. 

Iio.l'Ucu1 tul.ta ud n.UI'.e~ bay. reao.l'ted to the 

application of grow~ regulatol's fo.l' uhanc1nQ the 

g.l'owth r~.tor., the method of their appllcaUOD ancS 

t.be IIOst i4eal CODCeDUat1on ba.. to be de<:1&td by 

det.alle. exper1-.hUon uade •• puUculu 89rocl1JAaUc 

situaUon. ::>1_1al'ly, the be.", ae8llOD for layerlng al.o 

b.. to be .undardlMd by 8J'"u.aUc re •• arch tl'lal •• 

Such detaJ.led lDftat.1gaUon_ 10 " .. .s.ne "'ere aot. .... 

to be clone in ICer.le. S~c!ard1 •• UoD of • aut table end. 

• ..,. _\hod of .,.,.t.eU .. propagaUOIl v .. th.r.tore, 

coD81clel'R nec ••• ery Ud hence 'the pr.aent "l'l.s of 



aaadi •• we ... t __ up wi ttl the following obJecU ..... 

1) To fJ..a4 0,",," aD ... , .0 at,.oUv. ~ of 

.. o-t.aU.e p~ .. at.1OD thmU9h eut.Unqa ead 

layeJ:iav 

11) To find out. the effect of growth "-vulatoca 

OD 1'00Ul19 of cuttJ.llg. ad l.y .... 

111) To .tendU'di.. the beat. .... OD foe layer1l'l9 

UDd ... V.llaD1kkua <:oDd1 UOI1. 

') ... 
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====~-~.~------=========================== 



REVIEW OF LITERATURE 

cut.UDoa CIID be ..... from allllOat ell peru 

of tM plant including sum • .-x11f1ec! stem. root. and ... n 

1...... Among the •• , pmp~UOJl thRu;b aUla cutUn;. 

1. ODe of the moat iRlpOrtut methoda 1n omlUDeotal ahrub • 

•• well .. broad _4 Darrow leeve4 dec14uoua Uld everVr-

apeci ••• 

:.ieHOD of collection of CUt.UI198 

It 18 poaatbl. to .ake cutt1ng8 at any U_ 

of the ye.~. litlt .. HOD of col lec tiOl 'I of cuttinQ8 hu 

been repo~ted to be OM of the key factor. t1eteRl1ftlDQ 

rOOt1D9 of cutUD9a 10 _.or plenta. l>ukayutha end KUINlr 

(1.10) .~ed the eft.ct of se,eaon on rooUAg ~.v1our 

of MM'N' lMS!M. They took cuttings of 'tlN','. 1"'. 
thro"9bout the yeu at. monthly 1ntel'val. md planted 

aft.eJ:' U •• UOejl with 61fterent vrowth regulators via. IDA, 

2, 4.0 ." 2, ., 5-'1' and obe.ned that. cuttings U •• i:ed 

wi 'til 10 ppm ISA rooted :ucceaefully in .;anu.uy an" MUCh. 

C;UtUD98 of JaH4ce p1uted chll"lnQ July 

recol'cSe4 1I&Xi_ l'ooUng OOftlpua4 to ';UWlI'Y, 1\}:>1'11 and 

October "hea the rooUng perceatage "u very POOJ:' 

(srysgalo.a. 1914). 



KU'dwood .,uap of UAM ""41 rooted be.t 

du1ra, H__ 111 ~ fll'.~ yea&' of .tudy Whil. 1rl the next 

7H1' rootlDQ ... ..xi_ dutag hbruuy (Moh.-cl sa .11 •• 

1'75). 

Yada • .IS J1.. (19") elao obaeJ:"ftd ~ .ffect 

of .... on OIl rooting percen1;age •• ..,. .. of &"GOb p.-0c5uced 

b7 _tUIl,a end root. leo9th in l»uQa1nyll1 •• eY. 'Mall ... e'. 

The C\l~t1A9. _" collectad aDd pl_,*, at. .,nt.hly 

lnunals frOll J'eb&'\lU'J to ~ep~r ad they obtalned 

aaxi.. (90 pc ceato) e4 raJ.ni8lWb (42.5 pu cent.) l'ooUng 

"beD the cutUnv. "I'. plan~ on 11th AUquat. IIDd 11th 

sepuaber l'eepecU •• ly. CUt.ting. planted durinG July alao 

reool'decl a gery hlgh ~rc:trnta9. of &'oot.inv. How""&', 11l 

bou9a1aYlll •• eY •• Ttd. ..... S1n9l\ ad Mot1e1 (1919) 

obU.l.nH .pSaum .r:OOtiD9 (65 pea' ceot.) c1U1'lft9 Feb.r:ua.ry 

UDd.1' laUndt.tent. .... ~ ooDd1t1on. S1D;b (1982) wh11e 

.'tU4yln; the rooUng behaY10Ul' of the v .. laU.. • V..-y 

P&1_&,' ad .Th1 .... obU1M4 .,.".1_ rooUD9 c1ulD9 July. 

cutUn'lat of lXOEI Jr:PSl!lF' record.., hl~he.t. 

J,;'oot1r.~ d'l~rir~Q C~.r iinC poor •• t 1n January regardl ••• 

of the U'.a~"~nts w.1th indole buqr.1c: ac1<S. indolE' aceUc: 

acid and n.~hth61QD. ac:eUe acid (S1nQh. 1geO). 

1atu end }11..". (1M2) aa41ed the coot.1av 

ptll'ceDU94t aDd .hoot. g1"OW~ of cutt.1n98 of ~!til' 

JtcqMwmt1l. l;otb9fma ant-ViS!. I'EW:H mE acd 



fOPH ptpdoJ'. The cu~UDg. of all the above epeel •• wer. 

pl_ted at the .nd of x.y. 1ft _4 JWl. and at the enCl of 

Ju.1y and obe.J:'MC! th.~ the C\I~UDg. of all the epee1 •• 

except li. 9W$19, l.'ecoS'C!ad hJ.9he'~ rootiD9 pel"cent,ap 

wbeD plan~ at the .nd of July wh.re .. !i.. _""'Sf 
EOOted b.et wMn plented at the end of l-:.ay or r.1d June. 

ID ct11,.tpop *199101 •• b1ghcs t rootift9 

(IS per cent) of .of~ood cuttin98 w •• observed durin; 

July While the .ecr.1ha.r<3 wood C\lt.t1ng' roote~ beat (81 per 

cent) d.uring 13ept8r.tler. In bo~ the type. of cut.Unv., 

rooUn; wa. poor (60 per cent) dur1ng February (~ln,b eDd 

!-lOti.l, 1982). 

2.1.2 Pby.lo1ogica1 .tege of cutting. 

Type' of cuttings 

propagation tMough hudWood Uld aoft.WOod 

cutUAg. hu been tried wi th yUJ1av ~. of ''"'" •• 

III an.ral apec:1_ of onuamenUl pIqU. In .... eru 
plusu c:uttJ..Dva u. uke" either fZ'Olll veue~aUv. or 

flowerillQ .hoots. .1 though rootini potenti&l. vul.d 

betweeo tb ... two type •• 

Bajpa1 ad ~amteJ.' (1958) workin; Oft WIlN'h·.11 

• S*ac I"~teci tha-t hardwood c\ltt1Doa gave the high"t. 

rootJ.DI parc:ent.age -heft tr.ated with 400 ppm lBA. 
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In .. , epecd. .. of omamenUl plants, 1't haa 

beea repo&'tAKt that .ee1hU'dWood c:uttlnq. g1 '" ~ur 

%ooUn9 then other typea of cutt109S. Shcumaoavelu (1960) 

obaerved, 90 p4r&' cent. rooUng 1n ti1RJ.H»I rotMUN" when 

eem1bu4 wood cutUllga 'WU'e tr •• te-4 with 6000 ppD of IaA 

HoWever. in l'tUl&aenda ph111'£P&91. tJllall (1970) 

obM%Ve4 the aupexiorl ty of hard wcod C:Utt1I1~S 1n .tooUnv 

COIRpUEC to otbe.t type a of cut.tings. He ob •• rved that all 

the .oftwood and SU11hard wooci cuttings died in about 35 

day. after t.r.~tment wi th ~,i-";" Wherees hudwood cutt1n~. 

Ue.te4 w1 t.h ~i;"A 600 ppm recorded. hlgM.et. (eO per ceQt.) 

&'ooUng. 

~uperlorlt~ of eemiha&'d woed cuttln~s with 

~_pec:t. to rootin~ "ell uao observed by Eo •• s1 .!1. (19'5) 

112 vulo",. ajiAlC1es of on~/lr.',Emtals lik ... h1b1sCUD, ~ard.lli., 

bouga1nvlll ... ja.am1De and iJIDre.. 1-.11 the <51:.'Ov. specie. 

reQ.1atered. bet.ter rootin9 (eS to 100 per c,:nt) with .ead.
bnr<1 ,.ood C\lttin~6. 

In bouva.1nvil1... SillVh aDd R~taz.. (19") 

.tucU.ea tile COOUnv behaviour ot hardWood (25 CIA 1009) 

aem1hud wood (IS an l('\n-J) MO 8Oft.W~ (15 ea long) 

cuttings a£wr UeC'tt1n9 wi th IUA 1000 ppm. r:hoUUh the 

scftwoo<l cutt..in~$ root.t'd ~ll., the surV"l.v""l ratA;; was 'the 

lowe:it '48 per cent) wh.n compared to 83 l-"ler cent rooting 



,...' , 

end 54 per ccmt 8ur .. i .al ill hud wcod Ct.lttJ.nga. However. 

the auper1or1t1 of 8cftwoo~ euttin98 "ft. repo~ 10 

bouwuny111 •• by S1Dgl'l .nd l:ot1411 (1979) Dd 1. 

b*~M&" ,ethvL'S! by S1r.Qh (1980). 

Il) i I'NPW" 1.uE1cu1.tvp. • better rooUnQ 

(70 per c:ent) .1 th serdhsJ:d wood c:uttiDga ve. reported 

by .;ayapeJ. Ja Al- (19S0) UDder r.J.at. cvLdiUon. 

i 'Os 1 Uon of. the cuttIngs 

Variations in root pro<.1uetlon by eutt1aga 

taken from different l"lOrt.1one of the shoots were C)bae"K 

obeervec in cu:t! ngs t':J'k .. ~n from th(." baea!portJ:;ns of the 

20 per cent r.''Ore roctin'1 UHm median and tip CUtt11lQ6. 

Le~l ~md ;.;,chel.traete (19B1) however. recoreed It better 

rooU ... \j wi th tip cuttio:;js in two spee1 •• of houge1ny111e. 

The superior1 ty ot op1eftl or Up cutUng8 

hibiscus, jaald.ne, nyctan~. tlnd mus' •• ncle app. were 

treated with IL:i-, 3000 p~;; and pl41l1ted 1n sand under •• " 



for rooUno. All ~ abov •• peei.. except ... aeoda 

r.c:ordeCl highest Z'OOUD9 with a.1d-aboot CUt.tiIlV8 Whll. 

Up cut.ting. weI'. found 1:0 be moat. prOidolng for rooting 

(15 pH cent.) in .... ea4.. Jay.pal Sl a. (1,eO) 

PlOP.,.... the.. COII.t.reial apec1ea of Jaaml.ne by 5 node 

apical and 1-.1 haZ'd WOOd c:utUaga. Among theae, 

JIISRB QlM4J.flW'P cd J..... .-. recorded a 

rooting perc:eauge of 98 aDd 94 pes' cent. r.apec:U.ely 

when propagated ~ou9h apical cuttingawhere .. J .. e1PYE 
,v1al,. roote4 beat (10 pu cat) wlth aani hard 

wood c:uttima8. In CODIIIOD alder (NpUl 9"»RRI'>, 

.. 8 

apical cutUnoa root.ed allghtly bet.t.er thea bud cut.tinga 

(Krallk aad SebaD.k. 1983). , ...... 1', with O~th 

re9Ulat.or ueatmenu, the bUti cuttinos showed bet.~r 

reapona •• 

Effect. of g.cowth r~.tol's on rooting of 

cut.t1nV' 

Conaiderable .. unt of wort baa bee. done 

to audy the .f feet. of growth rtt9\llators OD rooting of 

CUt.t!DQ! in woody perenniala including Jae.1ne end 

other orn_nul ahrub!. 'ftMt .. eepon •• of cutting, to 

9~th .. egulatora varied wlth the speci •• , variet1., 

aDd .,.e of the cut.tlnga. Audua (1'59) at..ted that. for 

rooUng of cuttiDg', the lOa.. aui'table and Wid.ly u.s 



o~ rep1a",... .... 1M. IDA cd NM. a .. 1dea th ••• , 

.wc.ll'la l1ke 2, • - d1ehl.el'opbeDoxy .eUc acid (2, 4-D) 

.... var10d c:hetalcal ;:1&,epuaUona 11ke '&'ootoo', < 

'hOnIoCU.n· ad • ..... a4ill· ... a1.0 \184145 to a 1 ....... 

extent. 

£1-Ha1d.at. .. eu1y .. 1954 s~ed the 

.ff1eleDCY of 1M Oft ft»OUno of ;r_Npup .__ end 

obU1ned betur ,"coUng ¥heD cutUno_ were tl'ee.Wd with 

25 ppIfl 1M fol' 2. hous. aajpal end ran:." (1958) 

wo.l'king OIl JIIItl.1JllI •• _ ftpoftttd that the hud "00(\ 

CUttlDQ. regi.tered the h19~t cooting vl~h 400 ppm of 

1M. 

The effect of IDA, NM and iDund.tt(:nt. 

atiet. on rooting of cutt1nQ. of Iltl!1]ijfll mi,Y1e t¥& 

i ....... MUUCiseQl and ....... al culUvare of hibi8.S 

and 1_ ... vu 8tu41ed 'by SO.e 1S.I1- (1"2) ancJ obMne4 

that all the ebove speel .. whiCh fa11ec! to root. \84e.l: 

o&'dlDeZ'Y· CODdl Uon., '"00"4 "ell UDder intermi tt.eat. mist 

aDd ueatment wlth IiiA -" NM further lncre .. ed the 

rooUno percent..,., ra..-bel' of roou find fln~l survivel. 

n ... end Mendel (1"2) reported that. • mod.rete ~ootlnQ 

p.z-cent..,. could be obt.fllned 1ft t!lfflcult to root. Ilpecle. 

of u.... ahruba and cl11'f!ber8 UDder C$t cOI1I.Ji Uon.. They 

aleo eta,*, that luethe!' l-.prowtt,ent 1ft r()¢t1n~ eo\ll~ be 

ob~&l.a" by " •• Un; with 1~J<. and 1:.0 • le ... , extent. with 

NAA .ach .~ 1000 or 6000 PPJii. ylllpinpi,l RWR£sc@qs vox. 



vb1ch f811ed to I'OO~ .... ...sec •• t. 9 .... 

100 pel: cat rooUDg wi~ IDA 3000.... In i.S_ 

.ebn- BrJ'sgal ... U".) abUla" en I1ftproved l'oot1ng 

'=' f cutting- by tC' •• Unq w1 ttl b.teroevx1n. Bose .!1 .11. 
(l.'S) fOUlld that. leafy CNttin;. fftllll ~ .-s. woocty 

_ .. 1. portion. of ;rlll",. lH"cul ••• a1'loWed bH .... 

COOUDg (65 per cent) ~ ue • ..a w.1~ IDA 3000 ,.. 

~ued to other type. of wood. In J"", •• EIf ev. 

'G~11· •• s191l1fic_tly high percentsQ. of rooUI19 

w •• ®ta1ned by U-•• UD9 wi ... IAA 200 ppm f0110v-'\ by 

Alu 500 ppa aDd IBA 2000 PJ.'8 (Muthuawemy and Pappi.h. 

19"). S1agb (I"') ueaUd ~ basel end of c:ut.UDg' 

of J ..... _ • ..,. CY. ·MoU.· with IDA ." 1000 to 4000 

PI*' Lo~ 10 aecond. ud obU1JMtC1 h1pe.t p41rc:erat._ of 

rooUag w1dl 4000 ,.. IBA. Thie w .. recenf1med by 

aaotbu atudy by ttl, ._ author 1., •• yeer 1,eO when 

the I'OOUI'l9 ... " pel' ceo. for 4000 Ps- IRA. III iprS, • 

•• - ft. 'Mad.abu' max'_ root1ll9 (".1 .. 100 per 

ceA ~> w.. obu.t.Dect WMD cu.Ua;. were tn.tAte:! wi til IRA 

4000 JP 10 quJ.ck tUp method (£UQh end };oU.l. 1981). 

Mulcbopadbytlf .ad so •• (1''') tnaua "'. 
cutUDga t_era fft'a eme ,.... old .hoou of four .erleU •• 

of bovQe1avll1 •• v1a. ·perth.'. 'Soarlet Jueenl. 'Mar.r 
Pa1~' Md 'H.C. Buek' With leA. NAA end S.rae!!" BJ e..

at. a co"eenUaUon of 10 and. 100 PPI aKl oh •• r..c! that. 

the MlXin Ue.tmen't in general reau1 ~ in ~I' rootiAG 

10 
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1. all. varieti.. and thet IDA at all collcenUaUoo. v .. . 

significantly superior to ~hA aDd Sered!x ~3. Reapoo .. . 

of the v"iatie. "ore eleo clifterent. The benef lcial 

ef feet. of IDl. 011 .reoting of wtt.! fa';_ in bouoe1nV111e. 

w •• olao a\reaaed by Kale and BhuJpal (1912) in the 

varie.,y 'MU'I Palaer' Vb.~. a CODeeftUeUOn Of 1500 Ppil 

IBA produced maxi __ aGabec iIDCl leD9~ of root •• In hUd 

wood cut.UnO. of bouvainvi11 ... Singh aI'ld Rathor. (1971) 

obt.a1aed the hiQb •• t ~ooU1l9 (Il per cent) and survival 

(54 per cent.) bJ' tr •• Ung with 1000 ppm IDA. The bo\lGaia

vIll.a variet.y ''l't\t.a'ne' recol'4e4 the ....t1ftUlR root.1no 

(65 pel' cent) Wben cutting_ .exe U •• te4 w1til I~A at. a 

conc:enUaUoa of 3000 ppm (Si.ftOh and P.oUal. 1979). 

Studi •• cond\lC'ted at Vell~:ftlk'ku. 1n the bouoainvll1 •• 

C'V. • Lw •• a·. ualny different growth reQulator. l1ke It,}... 

IuA. l,/,J~ each at. coneentretiona of 1000. 2000. tOOO _4 

6000 ppIIl ad 2. 4-0 at 20, 40, 60 end GO ppm. nYeued 

that ueaUng the hard woeKi cut.tings vi t.h IU;" 6000 ppI 

produced 100 per cent rooting (Philip ao4 Gopela'kr1shnen, 

1981). .i11n9h (1982) ob .. rYed that in bougainvillea 

UeatJ..tly the be •• l ene of cuttings vi th a oomblnatioft of 

100 pPlft 1t-<}\ end aodiW'l hydzoxlde helYing _ pH of 10.5 

prOlllOt.e4 rootinG in t\l/c· coXW'ercial "eri.ti •• viz .. ''!'h1IlD8', 

and 'Mary i'e~·. The rooUr.g r •• :pOnee of bou9ainvl11ea 

var!., ties • 5carlet Glory'. 'Jayelakahmy', 'Chttrry Bloa.Oft'I'. 

• Eahare·; • Spring !~est.t val' aDd ·.:e.haraj a of pyeore' WAS 

atucU.ed undf"r Vellanlkkari:: t. ... ,)fii"·d t1~n by Uec::.tJq; t.he 
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cut.ung_ wi'th lail. and lIlAA e.cb at c:oncerlUeUona of 

lOa, 300, 750 end 1000 ppm. The r •• u1". %8ftel.ed that 

Uei\ting the ba •• l eada of the cuttingG v1~ Ia,\ 500 s.
aol~t1oD fo~ 8 period of 6 hours recorded ~ax1mum 

.rooting both 1n .rainy and ..... r ... eona (A1ahab.t, INS). 

1ft u&~'1H' £2f.,lp!,.&!, .emt hard vcod 

cutUngfi 9ave .0 per c'~nt r()('t1nQ' by treetinq vitti 

600e ppm liiA or tU\A (.Dhenmugevelu, 1960). t:ln>ing the 

be8Gl en<' of cuttinge w •• found superior to soaking aacl 

duat U •• u-.. nt.E. The benef1ciel effect of dipping t.lw 

.~ cuttings of ~l~'ICMf (91"'PfP!i! 1n lSI. 401utlon 

Wd alao obMl'Wd by kaehedaeba (1"5) When be QOt aD 

Inere .. ed n..-ber and dry we'9ht of roots. '1'he rootilliJ 

beh .... lou of 10 b1biacWi typea " .. at.udt_ bJ verp •• 

(1184) UDder vell_1kkue conc1Uona. The semi hues 

WOOd c:uttJ.llgs ".re U'e.~ with 1AA. IDA aDd Wj~A each 

at concentrations of 25. SO, 1S" 100, 1000. 3000. 5000, 

7000 8D4 10.000 ppa _d va obH&"ft4 the" _xi,IhWft 

rootiDG percenuge, Dumber aDd Iea9th of ~u were 

obUJ.ned with NAA 1000 pp-. followed by IDA 5000 ppm .0 

1M 10. 000 p~ 

rlUkayutha end J(wn~l' (1910) studied the 

end 2, 4, 5-T on rootiil~ of cuttings of .'.1Rj.z5, lssl'" 
and aba_rYed that. cuttings rooted successfully when 



UII&l1 (1910) tItO&1c1Dftl on ttM''''' 

Rb&"RP'I' n.PO&'Ud thl~ hud WOO4 cu~U~ pr~ 

80 pta&' ceot &'ooUng vi th 600 ppD BAA. aut. K.u .... 

V1J.yekumu (1984) toun4 th •• in ............ h ... d 

wood c:utUftg_ weZ'e .,_ .. pt:om1 • .t.n9 foZ' .rooting (93 

pes' oemt) •• pec1.1ly with ISA 4000 ppm. 

In IIRJI btp4M... ~ •• tmeDt with IBA I. 

a CODeeDU'.UOD of 2000 W- f. 11 .ecoDda , • .,. ........ 

rooting \lpto " per cent (S1agb. lt1',. lHO .ad lN1). 

Singh (1980) I'epocted that the nature aDd 

~ coacenv.Uoh of growth r~a'" to be applied 

varied wIth the maiwrlt.y of WOOd frOID Which cut.t1og. 

were taken. He tre.tec1 eof t WOOd, .etn1 han wOOd and 

hard wood cut.ttng. of Nla.PI.I S'$ba'\\11 vi th InA _, 

1000 to 4000 ppaa foZ' 15 a.eoJtda. 1n .oft "OOd "tUng" 

the MUia. rooting (92.5 pel" cent.) v .. O))u.loed with 

2000 Ppil lEA Where ... etft1 hue! VOOc! and hud WOOd 

c\1tUnQ' l'ecorde4 high •• t. a-ooUng of 81.5 per ceot with 

1000 ppm I SA. 

In both ... y ud d.lff.t.eult to root .pec.t. •• 

of Ficu., K .. I' (1962) ObU1ned the biVbe.t rcoUIl; 

))erc_t.ate. root. DUillber and the fiDel .urv1-.e1 when t:be 

cutting- .... 1'. treated w1 ttl 4000 ppm IDA. 



Willi... (1'.3) expe~l"Dted with the 

cuttings of ce~n b~oad le8Yed ... ~v~eena ualnQ commer

cial honone pcepuaUolUI ncb .. 'hofttOd1o' aud 'rooten' 

br 8Oak1n~ aDd dWlUnQ _thod to promote rooting of 

cutting_. The r •• u1 ta of the studie. 1ndioauo that ·ltbe 

cuttings veatad with eoluUOIl rrorluced h19h.~ ~ ercentl\p 

of root1n; While tho,. v .. ted vi th dWit produc~4 aaxbwa 

n~~ of Z'oota. 

14 

Audua (195') Whil •• t.udylng the effec~ o! 

9rowth reQUlatorl CD rooting of cuttinq8 5t.a'ted that the 

growth r4t9\llat.orl could be applied in ".r10u. foma auob 

•• powd.r, concentrated dip, dilute .olutton dip (Ioakln;) 

or .. pesta an4 the effecU". ••• of the •• ueatlt.enU 

ofWn "u1ed with plant speci ••• 

ShaDal\l9f1"e1u (ltto) vorJt1c9 on h1bJ.acua 

~~ that dipping ~ cutting' for 5 88C01lda ill 

concenuated solution. of IUA O~ NAA at. 6000 ~ "a. 

fOUDd to be lupecioc to aoeklng end du.t. ueata4nt.. The 

beneficial effect. of dipping the .t. .. cuttingl of aibi,s»! 

(0'''''''11, 10 IBA solution for 5 •• conde w.. al.o 

obeened by JC&checheb. (1915) "h.~e be obteined _ locreued 

D\1BIber an4 dry we1Qht of roota. 

Effect of ~oot1n9 madla 

CUtUDQI of IReny plant .pect .. root ... 11:r 



III • wiele varietoy of l'ooUD9 --U..14Dg (l'U) obaecwd 

th.~ l'ooUn; p."C'.llt~ and type of root ay.t.eID pl'oduc:ed 

by the C\ltt1Il~. of 41ffieult to I'OO~ plenb were highly 

lnflu~cea bJ the rco~l~~ ~~~jur.. The g.nerelly 

r~itm.d.d Jte41a for rcoting cf cutt.1n98 ue •• n4. peat 

~ •• and .ater {Smith, 1944'. 

De DOeI' (19.7) while at.u.dyiaV the .ffect. 

of rooUng -.di. Oil p.copevat1oD of AceI' by cuttin08 

obs.ned th.~ • compost of two peru of peat. 1'1!0 •• antS 

OIle paJ:t of aand w •• bet1ter the the traditional m.!.xt;ure 

containing a hi<;lh proport.1or. of send. Aft open rooting 

mecSit.aa:l cons1.otinSJ of threo peru of sand lind one put of 

"lce hualc vu found to be moat s.tlsfactl ')l'Y for the 

propaQi:t!on of ptE", ,111p"&,. (~1euwaU.Un, 19.9). 

Vel'ld.c:ull tAt _4 8pbaQD_ laO.. 81.0 ha .. 

been found. to ))e succe.sful Mdt. for Z'ootlng of eut't1DP 

1n .aDy orn.mental pl~nt epeel.. (Chadwick, 19.9 .ad 

CI'HCh .Il .al.. 1'55). ~ak .. on. and SOWUs (1956) 

recoZ'de4 war.1cull te .. the most aut bbl • ..u .. for 

1:OOt11l~ of cut-Unv. of conaUno., htb1acua, J .. mJ.ne, 

pil •• .t.on frui't and gWlva un4e.l' Idat concU tion. 

The haed wood and aoft WOOd cutt1n9. of 

11M JlD4s11J.'t.a rooW4 but when planted 1n peat I!!nd 

this ".. found to be .upea-1or to a ft'.1xture of peat _41 

.aDd (aoyl8D and 0.914800. 1911). 



1. Mm' '''M'lli. &11181'cl aDd 

Oll.~baV (1984> obUiDed 91 pH ceo_ I'OOtino vb_ 

pl_tecJ 18 • Md1_ of 2,1.1 .MO, aphapWl pe •• an~ 

p41&,11te. 

CaftobyUawaad D1 UOven 1a .... 1.'t1OD to 

8p&'OUUft9 ADd &'ooUD9 

The&'. •• cona1u&,abl. evl4ellcee 111 

11 ur.aare th.~ the nuUi tion of .toc:k plant 1nf l\1eDC •• 

to • gn.t extent. the!r I'OOt and ahoo't. deYe1~Il't.. 

reu.. (19.3) reputed ~t 1n wtUDQa reduced DJ. U'ogen 

1n the stock pl-.u 1ner ... ed i:he root foanaUon. Hawn 

aad Conel1 (1951) Whil. '~JJ.ng the ft)OUng z;:ou.nUe1 

of ge ran1ta cut.t.ing, ob •• nad. that. low t.I1'lQ c::ed1\11n 

1..-18 of n1~ooen ... esulted 1n high .... percentage of 

l'oot.1ft~.,. Stud1ee by Howu" an4 !:irk.. (1966> 0&1 the 

rooUnv of bop (J'!P!UM ~UP)l1B1) 1l1usUaWd the 8'" 

tor .-pl. c:u'bohydl'ate fo% root format.ion. In euy too 

root 1'..:1 variety of h1b1~ approxim.tely thz' .. u... 
801' •• unI\ w .. accuaul.tAtd thal} in the c1ff1cw.t. to 

root whtte y.ietoy (stolta and H •• ,. 1966). They aleo 

touad no lIppU'ent. correlation be~ am1no td.d cont.eat 

aDd t.he 1D_.~ rooting ..... poIl •• of red ""u1ety 

c"t.UJlga. 

stolu (1968) cietermtned ell the po •• ibl. 

taet:o.l'. of • ..,. and difficult ~ .. oot nItty ..... of 
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cluya_tbe.,. ad ~eport.ed tha" • blibeZ' atoZ'qe le .. l 

of c:arbohycka. w .. po.ent in the .teIl of ea.1l,. 

roo'Ud type than in the c:l1xfiC'Ult to I"cot type •• 

EJC09UOWI application of Iwd.na ~h .. 

1M. ISA and NM increa.ed 1:he rooting ~.8pODH of 

,z""". _IQIU eapec1ally vb_ cuttino. weI:. UkeD 

frolB the .tock plant. 'i!JrowQ 1n the ph8enee of low amowt. 

of n1tr09_ (kl .. U end Ghosh. 1".). Thq not.1ced that. 

the supply of low n1 trogen to thfl stock plant v •• a •• oci

ated with • bette&, root promotin9 effeet and that high 

c/h raU.o incr ... ee the rooting cofector aet.1vity in 

tis.ues of atelti crutt1n(,;s. l~ootlnq cofactor aet'Y1t.y 

"e. inversely related w1 th ni troQerJ 8upply and wae th. 

high.at UDd.~ low nitrogen levels. 

Carbobydrate ~aft.loc.ted f~ l.ave. 

undoubtedly coDU1bute to root (ODBlt.1on 111 cu.ttino •• 

Krau. and Krlyn1l1 as quoted by H~ana ead Ke.ter 

(1915) reported that ~ato cutting- with e relatively 

h19h COAtent of cUbohydrete aDd 10v n1 trogen ~ro~ueed 

.. , 1'OO'ta but. only feeble shoots. While t.~ose sheot. 

with green stem having h19h nitrogen and ample carbo

hydrate produced fewer nur.bf>r of rooU but fJttonQer 

shootee 

Stud!.. on easy to root (I,SM! .1"t". 
vu. AlSStI') .-.4 difficult to root. (,1M "pUS' va.!'. 

17 



IMiwM) ~. of r1cua. nwaled that 'then w ••• 

h1Qh •• ~ to~.l reduo1nt aDd DOD-redue1n9 lugers. phenolic 

ca.poUDds ead c/N I"nio and lower ni U"Q9etl c:onteDu in 

the ••• Y to roo~ type" ~.re4 to difficult to root 

ene. (Kumar. 1982). 

I.DYl~t.l f .. tors 

EDYLr .... t.u coDd1 Uona 11ke mol.tux., 

temperature a~ light h.v~ cona14erable influence on 

root1n~ of many _pec1e. (,f plen~. r.;a1t •• oae a:nd SOWers 

(1916) ObbinEd a better rootinS) in hlbleeue. carnation, 

je8lft1ne. pua10rl f'ru1t and guava under 1ntermittflllt: milt:. 

t<un1aaki eDd ~'aQaw. (1971) studied the effect of intel'

r.1 ttent roist on rooting ot: .f\llthUl'lum eut:~in9a. They found 

that the rooting percent80e and aftraoe root l.no~ we ... 

much higher UDder m1st. 

The deleterlous effect. of exv. light eft 

rooUn9 ot cut-Unrwa in a1b,_W I'R'HHtp'~' end H1}?l.S»I 

'9b1I9P'\il9a .U ufNIOnaUat:ed by K"heba (19'6). 

~ohnaon and HamiltoD (1977) al.o confirmed thi ..... ult: 

10 thei.r studi.. wi t.h .u,. f28 :!8:\rums1. cuttlnqa. 

S1ngh (191'> wor1c1oo OIl ytp4p!l! '.11 
".porte<! that the • ..thud wood cuttings of CY. • ~~tJ.. • 

I'oo"d best (91 • .36 per cent) "'e .... intermittent mist. 

cond1 tiOD_. puUcul arly when V..... .,1'th 4000 ~ lBA. 

18 



In JaMY. 1'dt1a~ • better rooting (70 per eeD~) 

w1 th aard har~ wood cutUnQ8 WU al80 reported by 

J ayepal • .al. (1910) Udex rd..t. conti tJ.on. 

In bot.1ny111... S10gh en4 aathoca (1"1) 

obU1Hd au1.... rooUDfjI (91 pel' cen~ wheo ~ 

cutUog. wan pl_te4 1na14. puUally abac!tK1 poly ... 

thylen. tenu. Clngh cno ~ (ticl (1979) obtained the 

h19hest root1n; (65 pe .... cent) of 80ft voce. cutting. of 

bOi/elov111e. under lnt.errittt"'nt ":lat ccni.l1t1on eapecla11y 

when U •• te(1 wi ttl 3000 PJ"" ISA. 

The e.d.ventii.Q~ (; f pU'tJ.&l ahacie on rootinw in 

ixorr. tries ~"''OJ:teG by .;..1L~H (l9SC l wade" .. ~o.r:th lndian 

cOLd1Uon. ~11lifh (lgel) 61" repo.&"ted. muJ,1B\£j;;. rooUn\li 

1n c;uttlnws of 1_, !?anauca UAdel' interm1t.teut D.I1at. 

Ec:eher (1982) propava'*' eutUnQa of 

diffel'ent Species of Fie • ..,1a. I.. _J"n,. L. 'MliIM 

_4 1:.- ViMSMlMJ., \lD4.% 1ntePl1~UIlt _at. 1nsi4. a 

o .... n nO\lt;. on h •• wei ber.ch •• ma.1ntA1ne4 at 26. 26. 30 

aDa 34·C and hOtecl that th ... ~.. recor:ued 100 pu 

C8flt l'ootiD{; 1' •• pectJ.ve1l at. 30 Ut J2:11. ~ i.O JOe &nC. 

34°C. 

The beDefieial eff.ct of low light lntena1t.y 

on tbe 8ucceaeful rooting of eu'tUr.u~. in ~SlJetD 'esYr_ 
va reported by JAe and Kohl (1985). 

lj 



aD 

The pl'lac1pal _Y.n~t.oe of leye&'1n; is the 

4..-1~~ of I'OOU OD • .'teen while .t. t 1s eUlI .~t.ache4 

.. ~ pUeDt. plant.. r~_~ clonea Which w111 net root 

... 11y by _ttin;. CfUl be .\lCC ••• fully prvpt::Qated by 

layeI'1ft9. Appllcation of I'O~"t In-Ju.c1r~9 sub tancea 1n 

layel'1ng va. founc to t~e benet1clal 11l var1 i )WI specie. 

of oR.enuls although th~ method of application "a. 
cUff.rent (Ch1n9 .!.S .!1., 1956). They .ta~ that appli

cation of the rooting subrtance to Qlrdlec1 <:UU .. • 

povder 1n lano11n or a,8 a ttoluUon in 50 per cent alcohol 

rro<~uc,,·<.! f:;\:ceersful layer5 .in various speeiea of om-.nent.

ala. Root fcrmi!t1on during layering 18 lnflueneed to • 

~r.et extent by .e~.or. and type of growth reQulatora. 

Excessively high tf'mpe-ratur •• 11'1 the UP~'I' layers of 

so11 ~uring th. apr1ng ~nd ~I' month. may r.5uoe the 

moi.tur.* contt'nt. me' cau •• 8011 OOSllpac:tJ.OI:. not only 

1nh1b.1tin9 r:ootinV but. 1nJ,*~1n9 the 8hcot.a "5 well. 

In hollylclck (;,lthtl 1)?!!tJ, IDl. atld ~';r-" 

each at a c:cnc~ntrwtl;,n of 400 ppm "'ere fOW1('! better in 

Inducln~: roots in &ir l.'YE:'rs, c::or:;par", d to very hig't,·'r 

c.·ncentrations of 2000 ~nd 3000 ppm (Lln;sraj, 1960). 

Raman AS~. (19.9) rerorted that among the different 

growth subat$nC.. tried 1n ale lay~ln9 of ero •• andra, 

I ~ton' W88 found ~ be the b4t.~ for produciD9 

naax1-. n"'l' aad. leD9th ot root.-. 



ID 'Wi_ of prepu1n9 a pack..- of practice 

for i ..... AllDMllo('.. considerable work we. (lone at 

AQ,ricul 'bU'al college; and .Re •• arch lneti tut.e, T .1"; .A. U., 

"-o1l1b.1:O~. iu ttl., yeu 1~70 alUl t.hey obs.rveC t.ha~ 

1&),.1'109 aa w.ll as .pl~.t1n'.d (',1 l.yer~~ "urit1\j the p .. ricd 

from June to IAcembe.r rGaul ted considerable success 

COWlpued "to other .. a.on.s. 

Po higher couc:entrati~n of IL)\ (5000 ppm) 

" .. r.ported to be the "~.Gt in rooting of elr layers 1n 

:..19.1i, sn-M' ('>I.n kata .• ~ajapp • .!.l.l1., 197&). In ;-4,,1,. Sbfttk., the benG1ic::iel .ff.ct of ILl, at 

5000 ppm in UJ: 1.yex1n.., W.: II ",lac aU •• aeeS OJ; 

chann • .,.." flppa and \iOwd& ( 1964; • 

1\ lower corteeotrertioD of 1£1. .. )1M w" 
repo~ to be the b.at .1n rooting of a11: laJltra 1n 

9"Wil J.HP'IR& •• <,,·J.tlla. U .11. •• 1980). They 

r10gea unifoxm vigol'oua ~ •• .J.. •• al snu~ts of 1 e,,: .1n 

u1Ulet.ex tlld treated wit.h .i.. .... , or ' .. n .•. • ech at SO to 

150 pptlt 10 1.flo110 paw .. uu \J~t.a.i.n.d 100 per c::ent 

I'OOUni "h6~.<.a ~oot.iJlv ....... Illy S5 per cent in cont.rol 

even ut.e::x 2Sth clay of lilj'erJ..n,.. r. c::ombiD.:'.IUon of Ib{~, 

and IN~ WU J:e<:oJ:ued to 0. the be.~ tJ:.4t;,,~nt in the 

pxopev.,1on 01 orn.mentol tt... 11lte *Slt.o.?Donir: 4ub');& 

and Sayh1p1 • .!.!£I ~OU9h air lay1n9 (xts". &no :ajumdu, 

1983). -".men,s the cUffe-ref t cornb1rustiou tl'1~, they 
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found that. colllb1Dation of ISA aDd IAA. eech .t .000 ppaa 

9'" 100 per cent rooUnv. 

In kMI" .1'!!!'4s" '%'''''1'1 _4 r.thak (198') 

obaexved that. the air layers rootecl "ell 1n July to 

,,'~t. When U.atad with serad1.X-B 10 lenol1n p.ete. 
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Jiate'liaLj al1.d J{etlz()~ 



The pn ... t •• 1.'1 •• of .tu4l •• wen cUTied 

out ift the lJep.Wrtment of i>0ID01OU aDd i'lodoul tur., 

COU..- of tiorUeul t.ure, vell.ukkua durlrig the p41J:1ocS 

fl'OlB A\I9U8~ 1985 to oe~1' 1986 wi~ _ objec:t.1 .... to 

.~d~di •• the vegetative pcopa~at1on teChn1~ue. 1ft 

ja.ndne. 

(1) 

U.l) 

Th. study ~.1nly oon.is~e4 of the followln~ 

PropavaUOfl tbR\I9b ov.t.UDVa aa4 

Prop ... UOA th.z'ouQh 1.~1.'1D9 

23 

The two c:uJ. tt •• ted speci •• of jumine vla. 

wlRl_ w1W'. end J!!!1!ip}p SJI&S,,'j.9f\I!# maintained 

1n the All Ift61a COOrdinated. rlor1cult.UI". la1pl'ovement 

ProJect., veUanlkk .. e were .,. .. de WI. of for the atudy. 

The cut.ting. "ere taken and plant.ed 4urln~ J.nuary 1986. 

roly1:hene baqa of 20 x 15 _ 81 .. wu. uaed 

for plantIng t."lo:: cuttinge. The bag. weI' •• tlled with 

potUng rr:ixtul.'e consisting of _.,.~ •• nd and so11 in 

2.1.1 retio an~ tho ~~98 were al'ranged in 1'0"., 



~8IId.be~d wood beal thy cutUnga of 15 c=- lon; 

aDd 1.5 to 2 _ 1n d1_tc ..,... oollec::Qd froa the mother 

pl.t.. CUttiny. weI'. prepared bJ' 91 Ying a flat cut. in 

the top en4 •• 1.anUoQ cut of 1 to 2., Jut below. no"

ill the bUal po"'-OD. The 1 •• f bled •• vere remo ... eu_ 

fully. Jt:eep.I..n4J tha petiol •• lnt.act and the cutUnp vera 

made into buDdl •• of fifty each for u.aUft9 with vU10ua 

growth r89Ul.to~ •• 

If'ec" of growth raoul-tora CD I'OOUag of 

.,,"URg. 
TWo 4JI"OWth re(lUl.'tol'a .1a. IDA _4 ~AA eMb 

at. concenU.UOIla of 2000. 3000 aDd .000 ppa were wa" 
for the .~ du1n; J"_u~ 1986. '1'h¥ .. h\lftdnd cut.Un98 

wen v •• ted un"-&' -.ch of the follow1n9 a.... U •• uwnu. 

Tbe u •• tw.ent. detail. 

TO - CoaU.'Ol 

Tl - lSI. 2000 ppa 

T2 - IDA 3000 ppa 

'l'J - IDA 4000 ppII 

'1'4 - t4M 2000 ps-

TS - liM HOG ppII 

T. - liAA'" .,.. 



ooe h_dred and f1fty C\I~UDg. fn. •• ch 

of the abave Uea-.nt wen kept uade .. Rd..t aDd opeD 

conCl1 u'oo. 

A .tock solution of '000 ppa each of NAA 

uad IDA .en pnpuecS .ep .... ~ly by 4l.aolY1oV , PI of 

the .. eapecU". growth .. ~la'tO .. 10 111D1 ... quanUt.y of 

alcohol and subseqwmtJ.y 411\lUd .,1 th gl .. s diaUlled 

"au&' aDd aade up the 'VOl_ to ODe 11ve. All the 

ueatmeD~ eoluUona of the I'eqtdl'ecI OODC4tDUaUOna .... e 

p&'epued f&'Cal the atock aolutiona by IIdcU.ng gl .. a 

distill_ wete&'. Tbepl'ecipi tatiOD noticed 1n the 

prepared growth I'evul.tol' 1I01uUon v.a over come by the 

addition of 2 to , ckopa of JIiI/10 aodJ.um bydl'ox1d ••• 

sU9Q •• te4 by ~~11er (1963). 

Tnetlnent of CNtt.1Dva vi th 9rowth rtt{lUla'tor 

solution 

Th. cut.tinga vere u.a'*' 1n quick cUp 

_th04. The bud • to 5 GIl of tile cutUI'l9. ..r. 

aoaked in l'eapect..1ve u •• tment aoluUon for 5 aec0D4a. 

The cutting. ~e ~ taken out. aDd plant.ed tm.ec11a.17 

in the ceoUe of polythene baO- f111ed with pott1r.~ 

mJ.:xtul'e. The cutUng8 .cre "au .. ed d.1ly 6ur1n~ the 

cour.. of the experiment. 



Effect of .... t Oft rootinq of cut.Uno. 

To .t.uciy the .ff.ct. of .at. on rooting. 

the tn.tad cut.tJ.ng. were plaaUcl 11l pol)''thene bap 

kept 1D mJ.at. ch ... ber (i'lea xl. KiaUIlO v .. doH .~ 

... bouz 1n~.".1 tor thne NIna ••• f ... 8 •••• to 

6 p.a. ft'e1'Y day dw:'1nQ the c:our •• of .~. 

Random aarr.pl .. coaa1eUao of 30 nt.d .. e 

planted \lDder open end .at. coa41"._ .... \IP&OOte4 

fRIll each tre.tment at. fortA19hU, 1a~a. \'be 

tollowinS; obHnationa ~_ .... 

F.rc.n~a;. of root1AO 

fte a1lllber of cutUIl9. noted ..... nco.rded 

.... r eech Ue .. t..mE'nt end p • .r:c_~. of Z'ooUnv w .. 

~ked out. 

NUliber of leawa 

The --.1' of 1 ..... prOdllce4 by ... 

cu'tUngt wu counted and "the _. DUIIbe .. w. ~ 
COIIIputed. 

The ...... of p.r:J..auy b .. 8IlCbta produced by 

... eut."'ag v .. nco.rded aDd the __ n""r of primary 

bran .... w .. then _ned out.. 
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Plate I 



The lnVtil of p~1auJ b. anche. v.. reco"" 

1n cenU_V_ &04 the _an l_gtb vu CCIIIlputed. 

N\aber of roote 

'l1\e _. nU8lbeJ: oi roo" vroauc:ed by 

cutUI1gt1 ".. nco~ed at fortnigbtly Int.enel •• 

Left9~ of roota 

The I_Vth of .I'OQta pnduced by cutting. 

va ..... ured 1a OtaU_U.. at fOZ'tD1Qbtly interval. 

8114 the _an l_vtb ".. ~a WO&'ktMl out_ 

F .... h "eight of 1'00\8 

1.'htt roou ".I'e eepuat:ed f:rom the c:uttlnga 

carefully 604 ... he6 In t~ water and fin~lly In 

cU..tilled "a • .I' to remove ther dirt and 80i1 pas-ticl .. 

adhel"ed oa the root .UZ'fac(i. Then .. aD fr .. h we1ght 

of the roou .u foUftc out uing a che!a1cal bal.., •• 

.".. dry we1ght of ~ roota w.. I'fICOl'ded 

aftAlr drylD9 theIR .1n a cro •• .flow at&' 0'94N:l at 70· .1 20-

doll ~ __ t "elghu wer. obt-a1ftede 

~cal en.lyeie 
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P .. epu.Uoa of • .-ple. 

Rep ..... taU". semple. of f1ve to six 

CUtUcg8 were Uken from the whole lot v.proo~ .. ~ 

fort:ll.tghUy tota"&l.. Cut.UnQ8 were first " .. bed 

in 'tap ".tel: and then ill distilled .. ur act! finally 

dried thoro\IVhly in .. hot. all' oven, at 10~c till 

eoD.~ant we1ghta wer. ob~.in.4. Th. dried matel:l.l 

"d poWdered 111 • "11ey Qrin&n~ aill. Semple. w.e 

analysed for total cubon aoU D.1.t.roQen 41. per the 

standard p~e8 given below. 

The total carbon content of the .other 

pl8Dt and that of the cuttJ.D<i)& at fortnightly lete&'

vala v .... t1 .. ~ .. pe.c the methods 8ufilg(,.ted by 

.;JeckllOD (1958). 

Total 1, content. of the cutUng. u well .. 

thet of the IIIOthe&' pllmt. Waa •• timated by Kjeldahl 

dJ.,,8Uon end cUaUllaUOIl method (';acJulon, 1958). 

Propagation through layer1Dg 

eoorc:U.De'ted j'loricuJ. 'tUZe l~rovement. pn>jeet. vellan1-

kkua wera macia ua8 of. Ley~rlng w.. c:a.w:r1e4 out. at 

2
(' 
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IIIOD~J' late"_le for a period of ODe 7'tU' fl'Oal AU9Ut 

1'85. 

Iffect of ~th I:ttQUlator. OIl ~UD9 of 

l&,..r. 

TWo QrOWth 1'flout.tors yiz. IB ... 8ftt1 NM 

each at eoncenUaUcD. of 100 Md 250 I'pal were tried 

for the etudy. Fon, f1 ve 1.,..1'. were dODe _4er .ach 

of the following U.atlt\ent at. monthly j.pter.ele. '!'he 

f3xper1r.·Nlt we. 1 .... ct out in Cf:C-. The 4eta11. of the 

trc. U:'(U:' ta ue furDi.hed below, 

- CoDVol 

- IDA 100 Ps-

- l:aA 160 ppBI 

- ,.AA 250 ~ 

pnpuaUOD of gr:owth l'tII'Ila'" ill 

lao11. p ... 

For each treatment. t:be rtlQU1rec! quentJ. ty of 

~th .... egulator walll wei9hed 8epU.ull~ and dl •• olved 1D 

2 m1 of alcohol. '1'h1. vee made Into a paste with lanoUa 
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The ~ of la,.e&"lng adopttt4 wa. .1I1pl. 

la,.~lDO. Hor1soctally spr.ading unilo&". branche. w.r • 

• elected and a .lanting cut of 2 aD long retainl", the 

flap w.. made Oft the love&" .i48 of '-he atem. The 9row~ 

I'~ator at pl"oper conceDuaUon. II1xe4 w1 t.h 1_011n 

p .. u wa. applied .. a thin coaUng OD tM cut aufaee 

before 401nv layel'1no. The br_a.s W.l"e th.n bent to 

8011 &urlace and the layered pol"Uon ".a co".red "lth 

flDe eoU ~ .nsu .... ., l"ooUng. The layel:a ".r. 

wat..red dally dur1no ....... 1" IDOIltha. 

ObaenaUon& 

aaadoa • .-pl.. of 15 1.,..1:& were cut. at. 

amthly lnte"al fl"OID each v.atment. for the follow1ng 

obaenaUoul 

Percentav. of rooUa; 

The 11\111111:)el" of layel:& rooted ".. l".col'cSe4 

UDdel" each tr ..... nt and pel'cent.ev_ of rootinG w •• 

wol"ked out.. 

The _an uUllbeI" of roots pl"oCluced by 

layu'a " .. recozoded at. monthly iDt.e"ala. 
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The leavth of roota p&'Oduced by laye ... 

v ..... ue4 1D eentiMu •• t _nthly lDtenal. Mid 

__ leD9"th v.. the. woa-lted out. 

1' .... 1l ve1ght of roou 

The &"OOU ....... 8epua'" f&'Oe\ the lay.l'. 

c.efully aad they weI'. vuhed 18 ~ v._r and f1.al1, 

in cU..ttlled "atel' to retlO'M 4i .. " 8D4S Mil puUel •• 

a4heI'H on the roo~ .uface. 'the __ fJ: •• h "'e19ht of 

the I'OO'U W •• fOWl4 out 1D • cheIa1cal balance. 

ft. dI'y weight. of the 1'OO'ta vu l'eco&'4ed 

aful' UJ1ng th_ 1. a eroa. flow ai .. oven .t '7O-.t .-C 
Ull coa.UDt ve1ghu wen obtained. 

The 4a.. relatinQ to the different 

.. pec:u of propeg.Uoa ~ CNtUap eod layer1n9 

v ••• UU.Ucally anely.ed .. per the ucblliqu •• 

deac:r1l:Mtd by Pan .. aDd Sultha" (1911)_ 

The 41ff .... oo.. ""D~ UHtmenta vl ~ 

1'89U'd to percenUge of rooUo9 v .. ttlated for .'pl

fie&DCe OJ' Wling cM-aq\lue \at. When the Dumber Of 

U .... nta v.. _re the two, cb1-.qu .... v.. calcula .. 
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.. 

a 

• 1 (-2- .1"t)2 

••• 1 E 

• tbt ~ of aucc ... UDd.r: 
eaeh U .... D~ 

• the n.tHtr: of fulu. UDder 

each veataent. 

• the nWlber: of _ ... for: all 

the uea"llu U1can too_the,.. 

• th. nuMber: of fa11ur:ea for: all 
the vee"Du taken to;ethe,.. 

trlhee th •• "1'. only ~ ue.tmenu, 

Chi-aQ\lu. ".. ce1CN1at.ed .. 

= aTi' 0+4' ••• (b •• ' 

Whe.. a aDd c ar. the D1abe .. of .ucc ... 

UAd.er .ach treetment. b and 4 ax_ the Il~S of fa11Ul'e 

lIDcSar .ach u •• t£r:ent ad a ..... tt + c+ cl 

The 41ff.r:encea a.ong tre.tmenU w1..., 

,.. •• pect to q\4antJ. uU ve chuac'tex. such u nwaber: of 

1..".... n\lld)er: of pr1muy br:anohea. length of pr:ilNQ 

b,..anchea. alab ... of roou, fs •• h ".1Vht of scot. and dry 

.atter coDten~ "er. te.ted for: 8ignificance .-109 eaalye1s 

of yu18ftce. 
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eo.zelat1OD coefficient .-oaQ .-rlou. 

Qrowth par_ter. wi th percea.",_ of rootinQ VM compuUd 

from the following eq •• t1ona 

~.r -• 
J 
Conel.tieD eoeff1c.t.en't (1") w •• eelc:ul.~ 

for tha ol"Qan1c carbon content. nitrogen cont~nt and 

c/N ratio with "arc.nUga of rooting. an~ tested for 

.1gn1flc:ance. 
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RESULTS 

!'he &'enlU of the p&'e.en~ .. &'1e. of nwu •• 
_ .UDdard1 •• tioa of P&'Opal'Uon techn1qu.. 18 J'.-I.De 

..... pr •• 4IDUd .lD the follow.la9 .,... •• 

!'be &'enl~. of the eJ&pU'.laeD~ CODd\lCted to 

f1Dd o.~ ~. effect. of t&'OWtb ft9\ll.tor. ead Bd.R Oft 

&'OOtiDQ of ft~tiDg. aDd other chU"aeter. ue .....".1 ... 

belove 

The uro ca_l&'c1al epee1.. of J .amine v1 •• 

i.·,· !Hig1 ... ad i'_a- .s41fl9,. Mia-

~e4 .ta All Iadi. COo&'d1D.~ J'loriC't&lt.ure IIIpS'OM

_~ proJeR. VelllD1kkar. wen .... Wle of for the 

.t.udy 4viD9 J_\l&IY lM6_ The_lya.t.. of the daa 

1Ddieat.ed th.t. .la J'''''_ 'ViWI. ~n w •• DO 

.iga1f1caD~ diffenlle» bft.Weea "'. ueat.aeat.. with 

&' .. u4 to rooting While 1ft the __ of ;r..." .. 

".41flt,.. the 9~ rep1.toK' tnatmen~. cUff.Ad 

.1gD1f1c.ntly pl&'tlcu1uly .. de&' .t.~ CODdlt1oa 

(Tabl •• 1 .. 4 2). It. 1. ev1deDt fro. the table th.t. 

u4er .... t. the cut.ting. of it.... 'H1cy.1a. 

phCSue4 1UXi_ noting 08 15th day Vb_ u .. ted with 
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T_l.l. "f~ of V&'OVth regulator. UId ..... t OD perc.'!tIM;Je I:OOUD9 of cutUl'198 1. 
lIZl!!!I •• -Ual". 
M.... 01 N.-be&' of ftt.t1DQa rooted p.rceat_ l:OOt:laejl 

Tz'ea'tlaellU C1ltUavS 

• ...,1-"1 15DAP JODAP 4SD1U' 60DAP 7SDAP l~)AP lODJ..P ,StAP CSODAP 
'!£mlibl 

IRA 2000 ppa 
mla .. JO 0 1 1 2 1 0 3.33 3.33 6.61 
ope '0 0 1 0 0 1 0 3.33 0 0 

13A 3000 ppIl 
•• t. 30 1 1 1 1 2 3.33 J.33 3.33 3.33 
ope 30 1 0 1 1 2 3.33 0 3.33 l.3l 

IDA 4000 I'PJP 
_.t 30 1 • 2 1 • 3.33 13.33 6.67 3.33 
op8l 30 0 0 0 1 0 0 0 0 3.33 

IIIt.A 2000 PP' 
lfJ.at. 30 0 1 2 3 3 C 3.33 i..a7 10.00 
opea 30 0 0 0 1 J 0 0 0 3.33 

11M 3000 PJIft ••• JO 0 0 0 0 • 0 0 0 0 
ope. JO 0 0 0 0 1 0 0 0 0 

ill.!. «» 00 ppa 
.at 30 0 3 0 0 1 0 0 0 0 
open 30 0 C- O 0 0 0 0 0 0 

C'OI'tUOl 
Nat 30 0 0 1 2 2 0 0 3.3' 6.6'1 
open 30 0 (\ C 0 1 0 0 0 0 

• • • • .. - •• • 
26.6f 

• 
Cbl-a<tUUf; values. 11.0S 13.25 14.01 - •• I • . , . • •• f. 

i.JAP • I..;ay& due planting 
" S!<JD,1 f1e~.rlt at 5 p4t1:' e .. nt. level of prot'ebi11ty 

'75VAP 

3.'3 
3.l3 

6.61 
6.67 

13.33 
0 

10.00 
10.00 

13.33 
3.33 

3.33 
0 

1.1' 
10.00 

12. '71 

W 
c.n 



Table 2. "feet of povt.h ... tI9Q1ato .... aDCi .... t OIl peJ:CQntage root1r.~ of cutting. t. 
tl •• I.S SII!14i'~oZ'Ual _. 
ilUftbar 0"1. 
C\l t.tJ.nga Number of eut~n9. 1:00-.. Pe~centage X~Dg 

Treet.meat8 • ...,led;' -
fHW'Jbt,,_ 150M' 30DAP 411:.-\1' 6OI);.p "DAP 15I)AP lOLA'S> 4SVAP eoDAP 7$:.;'P 

I&A 2000 JIPII 
ltl1.t 30 5 6 6 2 15 16.67 20.00 20.00 6.67 50.00 
open 30 0 0 a 0 1 0 0 0 0 3.33 

lEA lOOO w-
1Ilat. 30 2 10 10 10 12 6.67 33.33 33.33 33.33 40.eo 
opec 30 " 0 0 0 0 13.33 0 0 0 () 

I i>A. 4000 ppm 
rd.at. 30 0 J 5 4 , 0 10.00 16.67 13.33 20.00 
open JO , 3 3 0 0 10.00 lC.OO 10.00 0 ., 

JI"" 2000 ~ 
mt.t JO 5 5 e 2 6 16.67 1(.67 26.6'7 6.61 20.00 
opeD 30 6 0 0 0 0 20.00 0 0 0 0 

f~.\A 3000 ps-
.. at 30 10 " a 2 2 33.33 13.33 6.61 6.67 6.61 
open 30 " 0 0 0 0 13.33 0 0 0 0 

!~AA 4000 ppa 
.... t 30 8 5 :1 1 1 26.'''1 If .'7' 10.00 3.33 3.33 
open 30 9 0 0 0 0 30.00 0 0 0 0 

CODt.J:ol 
.at 30 0 10 5 6 5 0 33.33 16.61 20.00 16.67 
apeD 30 0 1 0 0 2 0 3.13 0 0 6.61 

•• - ... 
Ch1~ .. v.lue •• • 3.31 54.' • S4.0~ 62.U *. M.5) 

-DAP • Dqa alt .... planting 
•• Slgaifla.tt.'t 1 per cent 1 .... 1 of probability 

~ 
OJ 



IDA 4000 Ps- ... IIAA 3000 ... whena. In coauol 

root1aV v.. oal), 6.61 per ceat ... D UDder ai.t OOD4J.-

t.1OD. HOwe.er. under opeD condi tlOD. then "a. DO 

r:oot1o9 for IBA 4000 PS- aacl JijAA 3000 ppBI. It 1. al..o 

•• 1dent fro. the tab18 th.t CD the 15tb clay of pl_Un; 

the wttloV. lSA 3000 ps- aad 4000 ps- pr0duce4 a~ 

l ... t 3.33 per cent rooUog Whl1. then " •• no rootlng 

at all for any other treatment. 

In the ca .. of ;r •• ',- SJI'!n41f10ra __ r 

lI1.t. maxJ._ rooting of 50 per cent wa. recorded Vb. 

wtU",. wen ue.Ud, w1 tat laA 2000 ppa fol1.-4 by 

40 pel: cent rootJ.Ag In IDA 3000 ppa .fur 15 day. of 

planUD9 the cnatt1nga. Under •• t. the g"o~ r4t9'l

lator ~.~t. we"e found to prodUce rooting ... n 

OD the 15th day whl1e UDder ooDUol. there waa DO 

root1Dg at all (Platesll -. VII). 

"ftle pooled .. a1,.1. of the daU on the 

effect of carovth l'4I9Ulatora OD rooting of eutt1D95 112 al..... .v1AlI. lndlcaUd that all the treatanb 

wen on pal" vi th r8QUd to rootinQ vh11. 1n ,J."". 
1,!84"lolll thel"e va. 81gD1ficant 4ifferenGe betw.ea 

the u.a~u (Table. 3 and 4). OIl 15th day of 

plaaUnv the cutUng.. KAA. 4000 ppa prochacecS ... t_ 

hOUDV (28.33 pU ftDt) followed Dr I!lAA 3000 ps

(23.33 per cent) co.pued to coDtZ'Ol Where there va. 



Table 3. £ffect. of 9&'O"th .,4I9\Ilatol'. OIl !)eZ'cent.age rooting of c:utt1Dg!J in at." •• IBdWIlS!! 
iUii&r of • 

MUlliber of c:utU09a J:ooted Pezcen~Qe rootlDg 
'1're.~b 

_t.Ung_ 
• ..,1ed/ lSDAt' IOn.'\P 45:;:;: 6O.oAP '7SD,'\P lS;'i\p 300AP 450)\P Mt;/>P 15tJAP WM!ght • -

ID,''\ 2000 w,. 60 0 2 1 2 2 0 3.33 1.61 3.33 J.ll 

IRA 3000 Psa 60 2 1 2 2 4 3.33 1.67 3.33 3.31 6.61 

18;\ .000 p.- 68. 1 .. 2 2 .. 1.67 6.67 3.33 1.3' 6.~1 

~AJ, 2000 ppD 60 0 1 2 .. , 0 1.61 3.13 6.6' 10.00 

r-:.u. 3000 ~ 60 C 0 0 0 5 0 0 0 0 8.13 

~AA 4000 ... 60 C 3 0 0 1 0 S.OO 0 0 3.33 

.;oatrQl 60 0 0 1 2 5 0 0 J.ll 6.61 8.33 

- I • • •• E • • 
e./j: 7.li •. N 6.11 &e 

Cbi-aQuexe values. 5.22 - • d F • 
L.\P - Dey. after plaoUI19 
!.Ii" • ,j = Uon a1ga1fleant 



Table 4. Ef~~ of ~'tb ragw.atoca OIl perc«mteoe rooUn; of cuttings in 
aill." IiIIW!1&1QR! 
.Uiiiier of • 

cutting- _ • :umbex- of cutUa.;;s rooted t'ercantag. rootlll9 
'r~.at"!lerl'ta •• 

• mapled/ 15'~ p" 30;);'\£; ,s.:» 600AP 75i;",p 15!':AP !OD.1\t') 450,.., 6ODH' 1SOAP 19E5Piibt .r 'i; 

1l; /i. 2000 ppm eo 5 6 6 2 16 e.l3 10.00 10.00 .1.33 26.67 

1" .• 300c ppm eo 6 10 lC' 10 12 lC.OC 16.67 16.67 16.67 :to.OO 

lBA 4000 ppm 60 3 6 8 • G 5.00 10.00 13.33 6.61 10.00 

J AlA 20C)(J ppu ., 11 5 a 2. 6 18.33 8.33 13.33 3.33 10.00 

•• 1.\ 3000 ppn 10 14 .. 4 2 2 23.13 6.67 3.33 1.33 3.JI 

UAA 4000 ppn 60 17 5 3 1 1 26.33 8.33 5.00 1.61 1.61 

t:oavol to 0 11 5 , 7 0 18.33 9.33 10.00 11.61 _. 
• - • - • .- 7.1it g.~ •• 26.8Y Chi-.que" values. ,)2.88 16.86 

• • & • •• -
DAP • 4Jays lifter planting *. Si9DificUlt at: 1 per cent level 0"· .. probabilit.y 
:~s • Non .1qr~flc~t 
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'1'1 I8A 2000 ppII 

'1'2 liM 2_ PJII 

'1'3 lIlA 3000 ppII 

T. IIi.AA 3000 W-

TS UA 4000 ppa 

'1', ~ 4000 PI08 

Plate tIl. Effect of gJ:ovth X'ecp,alat.ox. on rooUn~ 
of cut.tJ.nga .la J. 91"-difl~ ( .. ,til 
Clay of pl&nt1n~ \lDdiX' opeD coad1Uoa) 

"0 Control 

1'1 InA 2000 PpIIl 

'1'2 NAA 2000 ppa 

'1'3 IDA 3000 PPII 

4f. NAA 3000 ppa 

1'S lilA 4000 ~ 

'1', NAA 4000 ps-

t 

j' 



Plate II 

Plate III 



TO CeDU01 

T1 lBA 2000 ppat 

'1:2 liM 2000 .. 

TJ "lBA lOGO ". 

1.'. NAA 'OOO '~ 

I Dii. .&000 ~ 

4000 

T trol 

Tl lBA 200G Ps-

1'2 N 2000 P 

'1'3 1 _ 3000 ppm 

'1'. ~AA 30 P 

"IS IM~Op 

T NAA 000 
, 



Plate IV 

Plate V 



Pl.... VI. 

"0 CoDUOl 

'fl Ie" 2000 ppa 

1'2 RAA 2000 PJIl 

'1'.) DA 3000 PJIII 

1'. BAA JOOO PI*' 

'rs 1 4000 

T, 4 ps-

Pl ... VII. 

TO trol 

Tl I 2000 PPI 

':2 i 2000 P 

'f3 3000 ppa 

, :fAA 3000 

'1'5 Ir=A '000 

*1', t' 4000 PP'I ... 



Plate VI 

VII 



DO ROUav .t .11. But on th. 11th day IRA 2000 PJa 

v •• found to be .o.t nper10r to all other tre.tIMrlu. 

The pooled d.ta pJ: ..... ted 1D Table. S and 

, cl.arly lDd1ca~ the beD.fied .• l .ffect of •• t OD 

rootiDg of C\ltUng. both In ,;r'.p. .vlm •• and 

J ..... Pf!l!41l"",. In i' .... '. tH'nl.,,,. ... 
tbough there v.. DO .taU.tlc.l cllff ..... ce bet,.... the 

tna'tJ:IteCt.., CUt.UDg. wac:ittr •• t conditloD •• -.4 to 

record .at. rooting c:c.pued to opeD c:oDdi tiOD through

out. the per:lod UDder .t.udy, wh11. 1ft it_Ave qen4&

Clerw. .... t .1gD1ficant.1y increued the rooting 

~ed to open coDdiUon. 

Hu.ber of 1 ..... 

The .ff.ct. of d1ffer.nt growth regulator. 

and lId..t OD the DUlllbeI' of 1..... produced by th. 

cut.Ung. are pre ... t.ed in TaDl.. ., to t and. figur •• 

1 to 4. n. .t.aU.Ucal .. ely.i. of the d.ta reve.led 

that there v ••• 1gn1flcant. cllffereace bet" .... dlfferent 

Ue.tlRent.. In iI"". 'vim'''' the control 

treatment ranked f1r.t vl th regU'd to the _.. ..uaIbeI:' 

of 1..... produced by cuttlnga both UDder Gp4tD .Dcl _.t 
cOndition, whil. in ,j!.eJ.py gQBdJ.flOJM! uneSer II1I1t 

coDdl tion. the _. Dumber of 1..... produced by 
cat.tiDga w •• IMUd.1IIWII for t.he U •• taMmt. with lElA 3000 wa 
(11.65) Vbi1. UDd.r open condition. the .. an m.ber of 

40 



Table 5. Effect. of .... ~ 011 pu'c.Uge root1ft9 of c:.~UIl9. 1a it-',.. a!!(1ftlnw 

:.j IM"bc of .aalU of 
T~1:aent.. 

DQa af __ 
c:.u..&D;s cutUDga plentU9 .ampled ~ 

)I'.1at. 15 210 2 
cpa 15 210 1 

l'-.1at. 30 210 10 
Opea 30 210 1 

l4J.a~ 45 210 , 
OpeD 45 210 1 

Miat. 60 210 9 

Opea ao 210 3 

Min 15 210 17 
ap.. '5 210 10 

• • 81gn1flcaDt. at 5 pee cent ~ o~ probabl1~t.y 

•• • u_ algDiflc:ant 

IJar_-=- y2ya1U rooUag 

0.'5 j 1.3i'S C.C8 

,." I 5."· 0 •• 

J.33 
t 3.1"· 0." 

4.29 
t 2.1f!'S 1 •• 3 

8.10 
J 1 •• 2"'8 

4.'6 



Table 6. Effect of lliat OIl perceDt.age root11l9 of ca1:t1Dga ill ,z'.'I" qgp4J.fl.oQe 

... . .. 
Days after NWllber of N\lltiber of Percentage " Tn't:menta CU~t1og8 cutting_ X Value planting 

s8l11ple(! rooted rooting 
• 

Miat 15 210 30 14.29 
J 2.76~S 

ljpea lS 210 26 12.38 

:UR 30 210 43 20.48 

~ ** 
UpeD 30 210 .- 1.90 34.59 

Miat 45 210 39 18.57 

~ 
"I.' .~'!' ... 45 21') :3 1.-J3 32.41 

~~lR 60 210 27 12.S6 

~ * ... 
Ope 60 210 0 0 2E.76 

,,-11ft 15 210 47 22.38 

~ ,,* 
Open 75 210 3 1.43 ,·U.9€ 

** • SlQD1tlcant e.t 1 p~.r CE:,~t level of prot'ab111 ty 

.~s • JiOft a.1~lflcant 



1 ..... va ... .u111U11 (4.35) vith II", 2000 Pi'll. The 

ob .. rYaUon. recorded OIl 60th Ilftc! 15~ day. al.o 

rneal.d the auperiority of 1M .~ 3000 ps- 1Jl 

pnducJ.o; .. xl .. DWllber of 1 ...... 

'!he poolecl naly.1. of the date on the 

effect of growth regulators on the ftW'Ilber of 1 ..... 

produce4 by cutting- cl •• rly indicated the .igD1ficant 

difference between the treatrtenu. In v.wPM 

,wiNne, ~. _an n\lRll:)er of 1 •• ., •• pzodueed by 

eutting. w •• maxl~ 1n control (6.95) followed by 

NM 3000 ppm (5.11) and IlIA 4000 ppa (S.61). 

In i ..... puIl A!'ancUflOQl!a on 60th day of 

p?-.ant.ing. IiiA 3000 ppII recorded Mxl_ IlWDber of 

1e..,... The Me """1' Of 1 •• .,.. (10.21) v .. elao 

.i~ic_Ul' hiOher in thl. U .. tmeDt COIIpAnd ~ 

all oth.r u •• tmenu. 

III both the .p4tc1e. ..t had profouad 

iat1"ne. on the nUiber of 1..... procluced by 

cutting. (Tabl. t). OatUng. of iueln. 41,,(19M'-. 
recorded •• an .... 1' of 5.t6 &ad 5.01 1 ..... 

respectively UDder B1at and OPeD CODdltloD wh1l. 1D 

"-J.9- Alaru11#+0li.M the _an DUlllber W'ldel' til ... ~vo 

condition. w •• 9.$1 &04 4.00 r •• pective1,. 



'1"abl. 1. "left of 9Z'fIWtb ft9lI1ato&'a aDd .tat OIl ...... of l_".a/cattJag 

The,,_ a--.. Mic::ula*- .1 ....... ..,.llIrIW 
15DAP JODU tIDY toDAP 15DU -- lS1lU 300M> .~ toou '7IJ».P MHa 

IlIA 200D PJII _. 
5.00 8.18 6.13 5.29 6._ 6.20 5.5'7 9.eo a.'" '.2~· 16.13 '.71 .... '7.00 5.lI C.OO 5.20 5.1' 5.35 ".'75 1.00 ".GO 0 8.00 4.35 

1BA JOOO ... _at. 
.... 1 J.53 5.25 5 .... .... 2 •• 13 8.08 8.16 10.10 1'.11 18.61 11.d .... 3.71 5.16 ".71 5.70 5.00 C.I' 5.13 3.21 3.20 0 5.00 3.31 

IlIA"" ". 
IIlft C.5' 5.U C.,. 3.86 '.1' . .... 6.11 '.89 10.13 12.14 11.13 10.10 .... 3.00 5.50 4.10 .... 0 3.16 2.to s." s •• c.oo 4.GO s ... 

IIAA ..... ... •• eo 5.1 • '.85 6.13 ,." S.03 5.00 11.00 ,.so 10.00 11.18 8.to .... 3.00 3.3' 1.10 4._ 6.SO C •• 2.00 0 0 0 0 o.co 
11M ... ,.. ... '.00 5.61 0 5.5'7 8.82 5.eo C.OO 0 1.00 10.00 11.00 a.oo .... • '.JO 0 0 a.61 2 •• 1.00 0 0 0 • 0 •• 
11M ... JIll ... ••• 5.11 0 • . ... 2." 2.GO 5.50 ".33 0 1'.00 5.17 .... 0 '.GO 8.00 0 6.eo 4 •• ,.co 0 0 0 0 1.20 
ClaUOl 

Idft •• 50 ,.n 6.M a.u 9.55 1.M 8.16 8.26 8.N 1.52 10.33 •• M ..... a.oo ".N e.M 5.50 4.56 5.50 s._ ".'71 2.11 c.oo C.60 4 •• 2 
u t • . . 

a) 1.02 1.22 c.t. 1.15 1.21 1.0. 1.'1 1.42 1.4' 2._ .... 0.11 0.11 0.10 0.12 0.1, 0.11 0.1. 0.15 0.15 0.25 
• .... i ._ .. .... . 

EN' • DIl7. efta' pland.., 
CD • Q1Uea1 41ffel: __ 
a .. • ........ 4 Ka'OZ' of _ 

,....... 

..'" 



Table 8. Elfecrt of 9~ zegul.aUN:. on awaber of 

J!!!!&BII! iu.r"~I_ 
1'I:ea-.aU 

1 SOAP 3Otk'\P .S~ 60DAP 11UAP Mean 

lBA 2000 .,. 5.1' 6.61 5.42 5.21 5.51 5.61 

IlIA JOOO w- '.U 3 •• 2 5.00 1.1' .... 4.15 

IlIA ... PJIIII 4.29 5.64 4.99 4.11 4.16 4.62 

11M 2000 ". ,.eo ,.- 5.00 5.'78 1 • .0 4.'2 

II». JOIO .,. 9.00 5.1. 0 5.51 &.79 5.11 

JiM tOGO JIIII 4.25 5.89 8.00 0 4.67 4.56 

Con'Uol 1.14 6.61 6.28 ., .• 1.45 6.t5 

a;, tz: 1.01 0."" 0.'2 1.0' 

s ... 0.11 0.1. 0.11 C.13 0.14 

CAP • Day • after planting 

CD • CZOiUcal d1ffuence 

s. a St:aadud _ZOE of __ 

1.ave./eat~ 

.. . 
Jaam1nse grand~~lo{HI 

, 

1SLAP lOtiAP 45DAP 600AP 1SDAP 1~.J'l 

S.21 8.50 8.30 9.25 15.61 9.19 

6." 6.GO 1dO 13.31 11.25 10.25 

S.OO 5.83 1.62 9.'70 12.15 8.18 

4.00 11.00 1.30 10.00 11.1a a.50 
3 • .0 0 S.OO 10.00 21.00 1._ 
4.00 5.50 4.33 0 14.00 5.S7 

'.GO 1.35 6.'5 1.0J I.'" 7.24 

0.83 1.10 1.1t 1.21 2.06 

Q.l1 0.15 0.16 0.17 0.28 

~ 
C.11 



~--------------------------------------------------------------------------------

\! 
z -
t-
t-
:l 
V 

"-.. 
Wl 
II 
> 
~ 
IiJ 
-' 
II. 
0 

IX: 
11/ 
III 
1 
:J 
Z 

FIGURE. 1. EFFECT OF GROWTH REGUL.ATORS ON NUMBER OF LEAYE:S/CUTTIt'{G IN 

:r. au/"/cu latum. 
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FIGURE. 2.. E:FF'ECT OF GROWTH REGULATORS ON NUMBER OF L E:AVE:S / C UT T I ,~(::. IN 

J. 3yand/{loru.'!!... 
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Table t. 

TJ;Hu.uU 
.1aauiQW! &115-. ".,"'_ .. ,.uClo,. 

lSLAP lOl . .J\P 45DAP IOth'P 1I~ MHD llDAP lODAP .SOAP 60DAP 15DAP ..... ........ 

Min. 5 •• 1 5.93 5.63 6.11 6.74 5.96 '.16 8.5-' 8.84 10.05 14.42 9.81 

OpeD 4." •• 83 4.8' 5.30 5.36 5.01 4.39 3.al 3.10 4.00 4.'70 ... 00 

• 

CO 0.41 0.53 0.41 0.48 0.5" 0.41 0.19 0.6' 0._ 1.0S 

SIa+ 0.10 0.1! 0.10 0.12 0.14 0.10 0.11 0.16 0.1' 0.21 -
-
DAP • Dey. .fter pllntLftg 

CD • critical 41fference 

sa. • S~ .nor of 1f.e811 



FIGURE . ..3. E:FF"ECT OF MIST ON NUMBE:R OF LEAVES/CUTTING IN J. euriculatum 
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1'be data ~ ••• D_d 111 Tab1. 10 1041ca .. 

the .ffect of g~ovth regulators and mist on the number 

ot primary branChes produced by cuttings. The etat1.

tical a.aly.18 of th. datA clearly revealed the 

aignJ.fic:ant 41ff.x.not bet.ween the tr •• 'brieote. In 

il"",. aHf'lCJ1"",,_ uncIer mi.t condition. the _an 

number of primary branchea we. aax1muM in control 

treatrent (1.95) followed by lBA 2000 ppa (1.82) and 

Iru, 4000 ppm (1.42). 1n i""'_ Qftp.U.f1ooe UN, 

of all the u •• tmenta tried. COIlU'ol ranked flr.t vi th 

.-egarcl to t.h1. par_tel'. UncSer 1I1.~ cond1 Uon. the 

_an aualbe&" of prll11ary brenc:h •• produced 1D control 

v .. 2.23 vbil_ UDder open it. w •• only 1.28. 

The pooled .aly.1. of the data to flDd 

out the .ffect of d1fferent growth requlators OD 

number of pri.ary branch.. produced by cu.tt.1RQ are 

pre .. nte4 in Table 11 and J'1gu&' •• 5 aDCl 6. It 1. 

evident from the table that. there v •• a1gnif1c:ent. 

difference be~ 41fferent t.re.~ta 1n both 

JaWPa m101a,ua: aDd ~.H!&!'I!! q(f!4j.flpl'!f!l. ID wa._ fU(1£¥1ttl!' CODtrol Ueat.ent reCOZ'ded 

_xl__ __ DU.lllber of pr1mary branche. fo1loved by 

IDA 2000 PS- while in i ap1ne 9,8.1'10,.. eoaU'ol 

aad U •• tIDent. with laA 3000 ppII relnl1te4 a __ mabel' 

of 1.t1 prt..ry branch ••• 



Table 10. Ufe" of 9Z'OVth &'eQ\llatoZ'a eftd lId..t _ Il1II1Iber of PJ:1aary brancbea/c:ut.t1Jl9 

ilPAsa ,WaAa• i-""nR .!M"lPl!!! 
Tnataau • - ......... 

lSUAP JODI\P <150M' 60DAP '7SDAP .... 15DAP JODAP 411li'P 60DAP 1SPAP 
_ . 

lBA 2000 ppm 
.... t. 1.91 1.91 1._ 1.71 2.20 1.82 2.00 1.11 1.'78 2.00 I." 1.84 .... 1.00 1.23 1.50 1.60 1.25 1.32 1.25 1.00 1.00 0 2.00 1.05 

IRA lOGO ppa 
111ft 1.25 1.28 1.6' 1.64 1.2'7 1.42 2.50 1.83 1.'75 2.l1 2.1' 2.11 
opeD 1.00 1.00 1.00 1.30 1.00 1.06 1.75 1.1. 1.20 0 1.00 1.02 

IDA toGO ps--- 1.64 1.lO 1.53 1.21 1.25 1.39 2.43 1.56 1.63 1.11 1.25 1.72 
opeD 1.67 1.00 1.00 1.20 0 0." 1.00 1.33 1.00 l.l3 1.00 1 .. 13 

liM 2000 ppII 
aiR 1.21 1.57 1.62 1.31 1.21 1.39 1.50 2.10 1.80 1.50 1." 1.'71 
opeD 1.00 1.00 1.00 1.00 1.33 1.07 1.00 0 0 0 0 0.20 

JIM JOOO ppII 
Idft 1.91 1.2. 0 1.5' 2.00 1.35 1.50 0 1.00 2.00 2.50 1.CO -- 0 1.22 0 0 1.33 0.51 1.33 0 0 0 0 0.21 

MAl. 4000 ppD 
1Ilat. 1.25 1.29 0 0 1.00 0.11 1.00 1.SO 1.00 0 1.00 0.'0 
.".. 0 1.00 2.00 0 1.00 0.80 2.00 0 0 0 0 0 •• 0 

CODtml 
aiR 2.00 1.60 1.88 2.15 2.1. 1.95 2.47 2.09 2.50 2.00 2.10 2.23 
opeD 2.00 1.15 1.00 1.25 1.13 1.38 1.73 1.50 1.08 1.00 1.10 1.28 

• 
CD 0.21 0.27 0.2. 0.30 0.31 0.3S 0.31 0.29 0.26 0.28 
a ... 0.03 0.03 0.03 0.03 0.03 0.04 0.03 0.03 0.03 O.OJ 

DAP • Day. afur pla.oUDg 
CD • Critical d1fference 
SEa a StaDdaJ:d ~ of __ ..... 

O'J 



Table 11. Effect at grow1.ih r.-caulatozoa OR aUillber of pr .... zy br_"./eu~UIl9 

Treatments 
h!!lda. eu1.CIIl!ta 

15D.r~ 3ODJ\P .SOAP 6O!)AP 150AP 

19A 2000 ppm l.e3 1.54 1.33 1.6'7 1.53 

IDA 3000 ppm 1.1' 1.20 1.33 1.a 1.1'7 

IDA 4000 ppm 1.65 1.28 1.47 1.21 1.25 

NAA 2000 ppm 1.20 1.40 1.47 1.22 1.25 

NAA 3000 ppm 1.91 1.26 0 1.57 1.86 

NAA 4000 ppm 1.25 1.25 2.00 0 1.00 

~OIltrol 2.00 1.42 1.60 1.81 1.71 

CD ns C.2) 0.22 0.24 0.25 

SEmt 0.03 0.03 0.03 0.03 0.03 -• 

DAP • Days .ftezo plar..Un<ji 

CD • Critical d1fference 
S£Ba • standar4 .rror of me .. 

MMa 

1.58 

1.21 

1.3'7 

1.31 

1.32 

1.10 

1.11 

Jaatal,,_ SI!aDd1flone 

lSDI..p JODA.P 45DAP 60DAP "151lN:'> 

1.73 1 •• 3 1."70 2.00 1.75 

2.20 1.'3 1.57 2.31 2.05 

1.83 1.44 1.38 1.60 1.11 

1.33 2.11 1.80 1.50 1.64 

1 • .0 0 1.00 2.00 2.50 

1.50 1.50 1.00 0 1.00 

2.20 1.94 1.90 1.86 1.77 

0.27 0.25 0.24 0.24 0.25 

0.04 0.04 0.03 0.03 0.03 

MHD 

1.'76 

1.13 

1.a 

1.68 

I •• 

1.00 

1.'3 
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.peel... NAA fooO ~ p~ce4 the lea.~ nu.ber of 

prl_ry branch .... 

50 

The pooled 4a~a OIl ~. effect of min Oft 

the production of pJ:l_~ branch.. pu •• nted 1ft Table 

12 and Figure. , end 8 clearly indicated ~e beDefi

cial effect of mi.t oa this pera..wr. The .. _ 

nwrb4tr of primary branch.. produced by wttiftg. \IIl4ezo 

miat condition we. 1.55 and 2.00 in JuN.a 
aur1sgletye and ~6s'4num iJapdiflorym re-.pect1vely 

whil_ in the op.n conal tiOD the meeD ft'UIIt>er ".. 0Il1,. 

1.16 aad 1.23 respectively. 

'The data pre8ented in Table 13 In41c ... 

the effect. of growth re<JUlators ~d rd." on ti\e 

length of primary branches produced by cuttift9a. It 

1s evident fronl t.he t.abl. that there w ••• 1p1flcaat 

difference bet.wetm the treat.rr:Ulta with rec,Ud to 

thi. pa ..... ter. C\1tt1D9. planUK! ua4er .... t conc5iUoa 

in 98fteral produced longer primary breach.. ao.paced 

to cuttings planted under opeD condition. In 

i a!!1pYP fM'isylatHE under mist. primary branches of 

lHX1-.. _an length were produced by conteol (3.28 .> 
followed by NAA 2000 p~ (2.60 em) and lBA fOOO ~ 

(2.4' cal). HAA at lOOO aDd fooO PI* _re p.r:cwecl 

1Dferior with regard to this per ... ter e.peeially 

UDdU' opeD col141 tion. 



• 

0.11 0.12 0.12 0.13 0.1. 
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FIGURE 7. EFFECT Or MIST ON NUMBER OF" PRI"'1ARY SRA"JCHES/C:UTTINC; I~·j 
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Table 13. E~f.ct. of 9rovtI\ cegula'tOZ'. and ad..~ CD l_~th of pcilaary ba'enche.(aa)/cutUD9 

M:!_fa. pdm!s. JIIN •• l£eDd1lloJ:-
'fnatDenU 

15nAP JOnAP 45DAP 60DAP '7SDAP -- llDA1' JODAP .5OAP 600AP 750AP .... 
1M 2000 PJII _. 

1.'0 2.10 2.50 I •• 2.32 2.24 1.12 5.15 8.28 9.1. 21.53 9.1t 
opeD '.20 2.41 1.0S 1.15 2.65 2.29 3.9. 7.50 5.10 0 3.'75 4.16 

IlIA JOOO ... 
Id. 1 .... 2.0" 2.10 2.59 2.84 2.31 2.28 ".91 1.71 10.9. 16.7' 8.53 ..,. 2.01 3.00 2.02 2.70 3.31 2.63 2.95 2.'1 3.19 0 7.SO 3.27 

IDA 4000 JIPI 
2.77 Idft 0." 2.63 2.56 2.33 2.46 2.1' .... 1 7.11 9.48 23.'4 9.56 

opeD 0.35 3.15 1.30 1.U 0 1.42 3.98 4.3l 1.16 3.l7 6.48 5.06 .». 2000 PJIl _. 
1.7' 2 •• 1.56 3.67 3.la 2.60 2.48 .. .. , 4.91 20.00 13.59 9.09 

opea 1.00 1.90 2.a 3.20 4.13 2.St 2.20 0 0 0 0 0." 
liM JOOO ~ 

ad.n 2.l8 2.55 0 2.70 2.73 2.07 2 •• 0 4.50 & ... 20.5' 7.21 ... 0 1.30 0 0 2.40 0.74 2.05 0 0 0 0 0.41 
liM 4000 ppa _at 

1.60 2.30 0 0 3.15 1.53 0.20 2.83 4.8'7 0 15.20 4.62 
OJ*I 0 0.50 2.25 0 3.20 1.19 2.55 0 0 0 0 0.51 

c:.au.l ...... 2.1. l", 3 •• '.50 3 .... 3._ 2.20 3.9S . ... 5.00 7.52 ".71 ... 1.26 2.24 2.9' 2.to 4.1' 2.70 2.52 ".14 3.22 4.a • 4.85 3.'1 

CD O.lO 0.51 0 •• 7 0.15 o.a 0.'- 0.'76 1.08 I." 2.71 
s ..... 0.03 0.06 0.05 0.06 0." 0.05 0.08 0.11 0.1" 0.28 

• 
DAP • Dey. .ftee pl~t1Dg 
CD • c.-I tlaal 41ft.ceoce "" SEll • st.aD4az'ct .~ of _ ['\..) 



In va __ 1Itpf,l'1O!M" IDA 4000 PpIR 

produced the lODg4t.t. prlauy branche. (,. S6 cal 

followed by IDA 2000 ppal (t.lt c:JD) and 11M 2000 PI* 

(t.09 ca) When cut.tJ.nQ. vere planted UDder 1R1.t. 

coD4i tion. MM at. hJ.gher coD~Uat.lon. produced 

poor reaul t.. vi t.h reQU'd to ttll. pu_ter parti

cularly UDder open conoit1on. 

Ttwt poolec:l ea&1y.1. of the data on the 

effect of different Qrovth regula~. pre.ented in 

Table 14 aDd F19\1re. 9 and 10 indicated that. 1n 

it"',,, a»r1ss1a!M!. coatrol produced t.he longe.t. 

primuy bruc:he. followed by NAA 2000 pp8l end lElA 

3000 ppm. But in J •• ~1DV! a£apdtlAofll the meen 

lea;t.h of primary branche, we. mex1~ with IDA 

2000 ppm (' .11 ca) followed by NAA 2000 Ppill ('.0' CIa) 

aDd IDA 4000 ppa (8.13 a). In bo~ the .peeie8, 

the h19be.t concentrat.ion. of NAA tried viz. NM 4000 

an4 3000 ppm were found to be ,iqniflcantly inferior 

wi th reqarc1 to thi. paramet.er compared to all other 

treatment •• 

l'he pzofoWl\i illtluence of .d.n em 'the 

lent;lt.h of pl:1INZY .b&""lch~. pZoOuced by C\ltt1n~5 1. 

e.ident from the data pre •• nted 1ft Tabl. 15 end. 

ii~ur., 11 aDd 12. .ill both the !peele. of Jaaa1DUBl, 

the l_9th of pl'J.mary L":&Jlche. produced by CUt~1DV' 

UDder -,.t va. high.&" than that prOduced under open 



Tabl. 14. Eff •• of growth replatoJ:. Oft 1~ of pr1aUy kaDClhea (ca)/cat.UDg 

T~ .. taeDb 
i.-t _ IlAN_ i.nalHE grandiflo~ 

15DAP JOllAP 4SOAP ~ "lSDAP -- 1SOAP 30DAP .snAP IOtlAP '75l:lAP .... 
• 

leA 2000 ". 2.09 2.50 2.02 1.58 2.55 2.15 2.59 5." 8.01 9.18 20.42 9.13 

DA lOOO PJIII 1.62 2.2' 2.'1 2." 3.05 2.3. 2.55 3.95 6.25 10.t6 15.80 7.to 

1M .aoo ppa 0.88 2.85 2.G 2.1l J.ll 2._ 2.'" 4.57 '.50 7.64 1'.9@ 8.13 

I!IAA 2000 PI* 1.59 2.4l 1.77 3.54 3.60 2.59 2.38 .... , 4.91 20.00 13._ t.01 

1IiAA JOOO ,.. 2 •• 2.1) 0 ~.10 2.66 1." 2.30 0 .... so 8.58 20.90 7.26 

11M 4000 ppa 1._ 2.08 2.25 0 3.5' 1.90 1.la 2.83 4.87 0 15.20 4.86 

CoDUol 1.11 3.23 3.25 3.28 3.75 J.06 2.l1 4.00 4.10 f." '.M 4.42 

CD R. 0.4' O.sa 0.4J 0._ 0.15 G.Q 0._ 1.1l 2.30 

S~ O.OJ r.n.! 0.05 O.M 0.01 0.05 0._ 0.12 0.15 0.31 

- .-. ... _ .. 
DAP • Da,.. .fteZ' pleatiDg 
CD • C1"1 tical 41ff_en_ 
SEa • StaD4aZ"d error of __ 
NS • Noa .19DlflceD~ 
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Table 15. 

Tnau.ata 
_______ !i~.! ... !!'!"!!~"'!!~l!spl!!.!"'!!!_ ____ ___ 

H1at 1.68 2.15 2.60 2." 3.16 2.63 

OpeD 1.4' 2.21 2.14 2 .... l.t' 2.l' 

CD 0.13 0.26 0.21 0.24 0.27 

SI:IIt. 0.03 0.0' 0.05 0.06 0.0' 

DAP • OIl)'. afte~ p18DUDg 
CD • Critical 41ff.rence 
SEll • 8tenda~ .~~o~ of ..an 
NS • NOD .1plfiC8Dt 

2.15 4.48 6.46 

2.9' 3.6' l." 

liS O.M 0." 

0.05 0.09 0.12 

8.22 15.50 

4.19 5.4' 

0.60 1.1' 

0.15 0.30 

6.'2 

4.55 

CJ1 
C .. n 



FIGURE: Ii EFFECT OF MIST ON ~ENGTH OF PRIMARY 8RANCHES/CU TT I 1 .. G ". 
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00Dd1Uoa. III i'.a_ tidal.... U.e ... leDl* 

of p&'UNy kaDCbe. pndued b7 QI~tJ.Il9. ua4er Mi • 

... .... CODd1Ucm were 2.6' aDd 2.36cnre.peetively 

Wh11. 111 it'" gttaUC19D1 the length. vere e.92 

.. 4.55 an reepec:Uvely. 

~of root. 

The re.ul ta of the analysis of the c1a~. 

oa the eff.ct of gl'Olith regulators and mist. OIl ftUIIIber 

of roots produced by cutting. are pr •• en~ 111 Tabl •• 

1. to 18. III ifM1awe 'HilQlla,. all the u •• tmerau 
"ere em pal' with rtl\Jard to th1s ~w .... HoveYer. 

then ..... too be tendency to produce IIIOl'e Dl.IIibel' of 

roots UDder mi.t coDdl tion campareel to opea in all 

the ueattr.nta U1ed. 

III al ..... 9!MtJ.C1sm. ~" ex1 ... 

a ... _f1ca_ tiffenn_ betwe. the ... -.aU. All 

~ ueatIDeDU phduced a 9004 ...... 1" of roou udttr 

... "'11 _ 1:1\. 11th Cia,. of plantJ.ag the cut.ting. 

whUe UDder opeD 00Ild1Uoll. ~ procluctlOD of roots 

" .. YeZY POO.... 1 ... be ... fRla the t.able 1:ha' 

..... ..,.. eoa41Uoa OR lS'tb. lOth .. 45th "8}' of 

p1_""" the CNt.UIlg.. then w.. DO rooUft9 a .. all 

fo.c __ of the ueatmeJlt.s. Da. al_ tadi .. t.e4 

~ ....... 1I1.t.. IDA. 2000 ppaa ranlcecl fira .. wi.,. 

"'.... to thi. par_tAr followed by aiM toGO PPII 

56 



2'ab1e 16. &~t.ct of growth r~\lla~a ana mist on n~r of roou/eutting 

• 

Tn.~t.a 
i-l!!lnB!! •• &eula_ sill"" •• Slr"'O.,. 

150AP 30DAl' 4SPAP ~ 7~' ~ t 5t)j'lf 30!.:.Ai' 45DAP 60uAP 75MP t1eiUl 

ISA 2000 Pta _at 
0 1.00 1.00 1.00 2.00 1.00 11.20 t.83 6.00 6.00 8.1' 8.23 

op.- 0 1.00 0 0 1.00 0.40 0 0 0 0 1.00 0.20 
IDA JOOO ppIIl 

.s.at l.OO 1.00 2.00 2.00 2.00 2.00 ".00 5.30 ?eo 8.10 8.58 6.88 
opea 1.00 0 1.00 1.00 1.00 OM .... 5 0 0 a 0 0.85 

1BA 4000 PIJG 
.at 2.00 1.SO 1.se 2.00 1.75 1.15 0 5.GO 6.00 5.50 12.6' !.S3 
opeD 0 0 0 1.00 0 0.20 6.33 1.67 5.0e 0 (\ 3.40 

11M 2000 ppr;:; 
.at. 0 1.00 1.00 1.61 1.3' 1.00 a.co 7.40 2.6$ 6.00 '7.00 5.96 
opea 0 0 0 1.00 1.33 0.47 10.33 0 0 0 0 2.01 

)1M 3000 PP'" 
Id.n 0 0 0 0 1.50 0.30 5.90 3.00 3.50 6.50 3.83 4.55 
OJ*' 0 0 0 0 1.00 0.20 1.00 0 0 a 0 1.'0 

IlM 4000 PPI" _R 0 3.6'7 0 0 1.00 0.93 11.'75 7.60 10.67 ,.oe 8.00 6.20 
o,pe 0 a 0 0 0 0 8.l3 0 a 0 0 1." 

CoaUOl 
.at 0 0 1.00 1.00 2.00 0.80 0 2.20 5.20 1.13 '.00 3.'5 
opea 0 0 0 0 1.00 0.20 0 2.00 0 0 a.oo 0.80 . . • 

CD .... O.IS :;:5 ~!;I )IS 1.67 0.89 o.el 0.73 1.01 
SDlt 0.01 0.02 0.02 0.01 0.02 0.17 0.09 0.09 0.08 0.10 - .. , b • . . 
DAP • Day. .fwl' planUn9 
CD • ~lt1c.l differe:.ft 
SEIb • Standard .rro~ of .. an 
NS • )fCD 81piflcant. c:J1 

-.....j 



Table 11. "fe~ of ~ ft91ll,atoca OIl 1ludMt&' of noU/'CNt.UA9 

T~_tlaeU 
a.'_ IJI1.CM1t. il_ •• 11Yf1'Ia18 

llDAP 30DAP tSDAP 60DAP 1SDAP .... 1 SOAP lOMP tStM\p 60DAP 'JIDAP --• -
IDA 2OOOp,- 0 1.00 1.00 1.00 1.SO 0.90 11.20 9." 6.00 6.00 1.6. 6.101 

IDA 3OOOPs- 2.00 1.00 1.50 1.50 1.50 1.60 •• 11 5.m 1.80 •• ?f:'t 8.58 6.'1 

IDA tOOOppa 2.00 1.50 1.50 1.SO 1.15 1.65 8.11 t.ll 5.6l 5.50 12.61 1.29 

NM 2000..- 0 1.00 1.00 1.50 1.13 0.91 8.16 1.010 2.88 '.00 1.00 6.11 

11M JOOOppil 0 0 0 0 1.40 0.28 6.21 1.00 1.50 6.50 3.a3 4.61 

JIlAA 4000 PIIII 0 3.61 0 () 1.GO 0.90 9 •• 4 1._ 10.67 3.00 8.00 1.801 

C.vol 0 0 1.00 1.00 1.50 0.'70 0 2.1S 5.20 5.81 3.43 1.11 

• 
CD II. N3 lIS as 118 1.30 liS 145 0.18 0.81 

a .... 0.01 0.02 0.01 0.01 0.02 0.18 0.10 0.30 0.08 0.12 -
DAP a De'JII aft.el' plenUq 

CD a Crt i=l ~ 1 ~lf ferCt;. ... ce 

SEa a Standard errol' of mean 
.,S • MOD 81ga1flcant. 



Tabl. le. "feet. of un. 011 ...tMtr of &'COU/cutting 

iiEli8 .dl:Watlli 
Tnataeab 

15DAi' JODAP UDAP IOOAF 7S&AP .. 

Hi8t 2.50 2.00 1.U 1." 1.'5 

1.00 1.00 1.00 1.00 1.11 

CD .8 0.06 0.03 0.0. C.06 

0.01 0.02 0.01 0.01 0.02 

.cAP = cayz a:UX ~le.u~ 
CD • cr1Ueal 4J.ff.reaCt! 
SEll • Stanc:lUc1 _no&' of mean 
NS - Non sl'JIllflcant 

JI.aa. Slr.t'I~ll---- lSDAP JODAP 45lJAP 60DAP 15VAP 
• . 

1.7. &.2l 5 •• ' 5.95 6.81 8.55 

1.02 '.'6 l.25 5.00 1.'" 

.& 0.36 0.35 0.31 0 •• 5 

0.18 0.09 0.01 0.08 0.11 

--
7.01 

4.15 



and IDA '000 ppa. 

F~oa the re~lta of the pooled aDalral, 

of the d ••• 011 the .ffect of growth ngulat.or. OD 

number of roots procuce6 by cuttin~.. it 1. clear that 

in ¥ttm1pMl aH51ss1a'Yf there w •• DO alonlflcant 

cUfference between the Ueattrenu while lD xM"PM 
9,8n4&'10",. the treatment differed .1galflcantly 

with re;.r~ to thi. parameter. 

",. nlNl t of the pooled _81,..i, of the 

oblal'YllUOIl' f\lR1ahed lD Tabl. 11 on the .ff.ct of 

1111" _ the DVllber of rooU pro4ucecl by aut.ung. 

cl~ll' 1Dd!ce'ted that the number of root. produced 

by cu.tUDQ' UDcter II1st " .. 81ttanifl-=-t.ly hip 

OOIIIP"eCl to IlUIIber of I'OOU produced UDd.r opea 

CCIIlC1l UoD. 

1AD9th of roots 

'1'ba eften of 41ffenat ;nwth npl.~. 

-114 .,t. OD ~ 1_9th of roota proda ... by CNtt.1aga 

an UbalaU4 in Table, 1, 20 21. It. 1. "'dent fn. 

the data that in general, tr.atments UDar 1DI.8t 

prod'ac:ed 10119.1' root. COIItPaJ:e<1 to ~.u.tt.l trlec1 

under opeD condition. In J,,,,, •• Vipl ••• all 

~ t.natmenu were OD par wlth r.,aJ:4 to thia 

~ter ....... 1', IRA t.eadecl to pnda .. ~t.. of 
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7ul.1,. Eff~ of 9"*tb ~._ra aad 111" oa l_9th of roou(cw)/_tUIl\1 

Tr ... 'tISeDU 
J,,., .... ~ldaallY!! J.sldB!:!! Sir_!!if;lOiFp 

ISDAP JODAP 45DAP teMP '75LAP MeaD. ISJ:).hP lODAP .SOAP 60DAP ?SOAP ..... 
1JIA 2000 W- .-

.... t 0 2.80 3.60 6.40 6.JO 3.82 1." 2.'5 6.'5 J.62 5.'3 '.1' 
opea 0 1.90 0 0 5.60 1.50 0 0 0 0 7.60 1.52 

IlIA 3000 ppa 
111ft 1.60 2.60 3.20 4.10 8.05 4.03 2.8. 3.62 9.45 9.75 11.52 1.44 
opea 4.00 0 2.60 5.60 7.05 3.85 2.0' 0 0 0 0 0.41 

DA 4000 ... 
IliR 1.50 2.83 3.13 3.90 7.06 3.82 0 5.27 5.10 9.41 8.16 5.11 
opea 0 0 0 2.80 0 0.56 2.50 1.01 '.2., 0 0 1.51 

IIAA 2000 PJ8 
.at 0 2.97 3.10 6.00 6.28 3.67 1.12 3.66 3.10 5.85 6.'75 4.10 
opee 0 0 0 5.30 4.92 2.04 2.47 0 0 0 0 0.4' 

11M 3000 ppa 
m.1n 0 " 0 0 5.21 1.0. 1.42 2.82 2.82 6.54 6.81 4.00 
opeD 0 0 0 0 5.00 1.00 1.as 0 0 0 0 0." 

tiM 4000 PPI 
alR 0 1 •• 7 0 0 3.50 0.99 1.22 3.26 S.14 2.17 12.57 4.41 
op- 0 0 0 0 0 0 1.42 0 0 0 0 0.28 

CGDUOl 
_.t 0 0 2.70 3.90 '.53 2.23 0 "' 5.S~ 3;·14 '.8 ?16 •• so ..... 0 0 0 0 14.25 2.85 0 12.80 0 0 8.25 '.21 

• • •• 
CD JlS 0.16 115 JUS .s 0 •• 0.51 0.1. 0.83 1.01 
S ... 0.01 0.02 O.O~ O.eM 0.01 0.01 0.06 O.Ge 0." 0.11 

DAP • Day. after pluU.,.. 
CD • Cr1tical 41ffereace 
SEa • St~ud U'roJ: of __ 

(::1') 
118 • H08 a1gD1f1cant r-



~I' la89th COIIPN'eQ to ~AA aDd CIXlUol. pUUcu1ulJ' 

UDde~ ad.at 0CIIld1Uon. 

1. iaEe!!!' !iI!!4j.~+Pp& laA lOOO ppm 

pRCMoecI the lC11D9 •• " &'OOU OIl 45th an4 75th day after 

pl&DtJ.n; \lOde", m1at c:ooo:l.Uon. 'Itle _an length of rooU 

va. UIIO high •• " (1.4. cal 1D thJ.. v .. t.ment. The 

leD;th of roou wes fo~ to l;)Q v~ri poe&' in cutt1n~. 

ue.teci with all OOUCClU&UOna of 10M coatpareC 'to IDA. 

The pooled date furrdahed in Table 20 

revealed the .ffect of different. growth reoulator. on 

lenoth of roota proeuced by cutting.. In ~!P!n. 

llU[ieple_. none of the treatr,.nta wen found to be 

s1Qn1f1cent.ly different w1 th regard to thi. perftfnettr. 

HoWeVer. leA ueav.nta tended to produft better 

nault.a c:oIIIPU'ed to N;'A treatJr.nU. 

with 1'89&" to the I-9th o! a-oota the 

.... tmeDt. differed .:l.9n1f1cant1y 1D i.",,,, 
<Npd111o,.. 12,\ 3000 ppm produce4 hOU of ~ 

_an lell9th (7.'3 em) followed by tr .. u.nt wi tb r J3A 

4000 p.- (5.72 .> ace! control (4.'79 _. 

The reault of the pooled analys1s of ~. 

data on 'the .ff6Ct of I.ist on lel,gt!-: of roots J)Xcx.1uoed 

by eutUnija 1DC.Ucatec! the beneflc:1tl effect of aiat. OD 

the pl'Oduct.10D of 1080el' roota (Table 21). III ,z."1_ 
,vial_. the mean length of. rooU wad .... lR1at ad 
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lfaW.. 20. Effeft of growth nc;ul.~. OIl l~ of rooU(ca)/wt.tiDQ 

• ~ 
"."YW ffl!£Iaaleaa Ja_ln. ra;aacI,f12DP -'l'c .. u.nu 

15LI-P 30DAP 4SDAP 60DAP 7$OAt ..... 15DA1' SOCAI> 4SDAP IODAP 7SDAP ,... 
• 

1.,. 20001'1* 0 2.35 3.60 6.40 5.95 3.66 1.99 2.95 6.45 3.62 6.03 4.21 

IDA 3000 ppIIl 1.50 2.60 2.90 5.15 1.55 1.94 2.32 3.'2 9.'5 9.15 11.52 1.33 

IDA 4000 n- 1.50 2.83 l.83 3.25 1.06 2.30 2.50 3.16 4.79 9.41 8.'" 5.12 

BAA ·2000 ppII 0 2.97 3.10 S.83 5._ 3.50 1." 3." 3.10 5.8S 6."75 4.24 

);AA 3000 ppIIt 0 0 0 0 S.1? 1.03 1.55 2.82 2.82 1.54 E.I' 4.12 

ta.A 4000 w- 0 1.41 0 0 3.50 0.99 1.33 3.26 3.1" 2.11 12.51 4.49 

CoDU'ol 0 0 2.70 3.to 9.3' l.20 0 6.46 3.3' 6.'9 ., .. , 4.79 

s. at • r 

CD .& Mli NS NS ~s 0.21 0.45 0.61 0.67 0.8' 

s .... C.01 0.02 0.02 0.04 0.0'7 0.03 0.06 C.08 0.09 0.12 -
• . . -

DAP • Doiii,.a after planC1nQ 

CD • Crl~ca1 diffezenco 
SlID • S~4ar4 ttZ'ror of ..an 
NS • NoD .1~nlfleant 



Table 21. 

TnataMnU 
15DAP JODAP 4SD.AP 600AP 75t:AP MeaD 15DAP 30DAP 45DAP 60LAP 1snAP MMa 

Mist 

1.95 3.99 •• 21 0 

CD .s 0.07 0.07 0.14 ~s 0.24 0.33 0.36 0.45 

0.01 0.02 0.02 0.04 0.07 0.03 0.06 0.08 0.09 0.11 

, 

DAP • Days af~ pl&nt1nv 

CD • atttcal d1ffe%'e;',ce 

SlIa • StaccSud e~ .... or of _en 

II. • MOIl alplf1cAr. t 



opea OODdJ.Uou v .. '.'2 aDd '.60 _ n.,..u .. l,. 

whUe 1ft =i.,.,..,. .!pfj.lpli'P the _an leDCJth. \Ulde~ 

th ... "WI) CODC!1tJ.OD8 were 5.39 aa4 J.''-'''&'eepec:U .. ly. 

Tbe haul t of _he ... u.uoal _81yd. 

of the au on the effect of C;rowth retU!.tors and 

JRiat ora f .... h weight of root. per cu~t.lftg are Pl:_~ 

1a Tabl.. 22 to 24. In .;II"". pQcgl'$B. the 

uea .... u 1IIeZ'. CD pH' wl'th reg.rd to this pararnetex:. 

&tlt. UeaUng the cutting. 'With IBA pro<!llCec! sllqbtly 

be .. _ .. I'OOt weight C'O~red to NAA t.reatJE'nts. 

In J'm~ graa§!florya, all the tr.n
menta dlffered 81gn1fleently. ~lth regard to freab 

welQht of roots. Under miat. the ~ fre.h waight. 

of 28.10 11'9 wa. recordea for treatr.~nt w1 th 1::;', 2000 

ppm after 15 day. of plant1nQ the cutt.ings. 0Ut 

at~ 15 days of planting the cutting.. lBA 4000 ppm 

nCGft1e4 the _,... fre.h weight of root.. ( 389.31 ! 9) • 

'l"be _ fre.'" weight of root. ".. .180 meximUtn in 

thi8 ueat.ment bo'th un~.r mi.t and OPeD coneSl tlon. 

The pooled data •• evidenced fr~ Table 23 

on the effect of gro\o.'th regulators on fre.h weight .f 

roots lDdic.ted that ln Ja'5nW! W1SM:6a_ none .f 

the treatments were a1gnif1cantly different While in 

it"" .. gl.po1tloE!! the treatrranta differed 81901-

flcuUy vith rttgerd to ttlt. p.~_ter. Here the 
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~U1. 22. Effect. of 91'OVth re<JUl.etora and adat OIl fnah weight of ntOu(.,.>/c:uttiD9 

JIBe. alE1cula .. "'!aa .. 5II,",~~ 
~reatJleu 1E • I. • • • 

151'1\P JODAP 4SDi~P 60DAP '5~} I·~.an 15DAt· 30DAP '5DAP 6O:.AP 7SOAp ... 
• • • 11 

~8A 2000 p.,-
ad.n e .0.00 45.00 31.80 165.GO 57.56 28.10 81.15 126.61 290.00 87.33 122." 
opeD 0 35.00 0 0 80.65 23.13 0 0 0 0 60.00 12.00 

~8A 1000 ppII 
Ill. '5.00 2".00 95.00 9S.80 220.30 100.02 2'.50 96.05 179.00 391.00 246.25 189.16 
opeD 20.00 0 30.00 25.00 67.50 28.50 25.15 0 0 0 0 5.03 

eBA ..., ppa -- "0.00 39.88 52.65 120.00 201.43 90.79 0 70.17 159.00 350.00 389.37 193.71 
opID C 0 0 30.00 C 6.00 20.15 93.33 70.00 0 0 36.70 

1M 2000 .. 
.. at i.' .s.oo 27.50 293.33 173.33 107.(;3 17.13 56.00 28.75 r,2.S0 146.GS (;,;: .25 
opeD J 0 0 180.CO 161.11 69.S4 22.97 0 (; 0 0 4.59 

1M 3000 Ps-
ad._ 0 0 0 0 131.63 27.53 16.61 25.13 45.00 280.00 162.50 lO5.b6 
opea 0 0 0 0 45.00 9.00 16.25 0 0 0 0 3.25 

1M .000 W-
111ft 0 217.12 0 0 50.00 53.42 26.32 70.00 95.00 125.00 290.00 121.26 
opea 0 0 0 0 0 0 11.67 0 0 0 0 2.33 

:oauel 
111_ 0 0 50.56 .7.50 aO."3 35.71 0 .7.10 98.12 153.33 87.00 77.11 
opaa 0 0 0 0 112.9. 22.60 0 60.00 0 0 '0.00 18.00 

:tl )IS NS 1:S 13.81 NS 3.61 11.03 16.38 3(;,.18 30.65 
sa.t. 0.16 1.11 0.30 1.23 1.65 0.31 1.1' 1.69 3.73 3.18 

• aT 

lAP • DQ_ afte~ planting 
::J) • critical difference 
Sia • St.aDclard error of _ 
!is • ~OD 81vnlflcaat 

en 
en 



....... __ fnab veiQht of 1".38 IBO w •• recorded 

1a lBA .000 PJII fel10wed by 188.84 PI3 1D IBA 3000 ppa 

aacl 122 •• 3 .-g ill IDA aooo ppm. 

Miat he<! prcfoun{~ inflwmce 1A iDcuelo9 

b4Rta.- root growth and the pooled da. peruln109 to 

t.he effect of Inlet on fresh weight of root. are 

present.ed. in TablE> 24. The mean fresh "'eighta of 

l'ootS lD J!f!!1PE eur1sula'tlp were 98.74 and 54.62 .. 

l.IJl4e" JUst and open coma tiona respect! •• ly ~hil. 1n 

..1.",,_ 1Ka.",Wf1I!'- the mean fre.h weights of 

Z'OOta UDder thea. two (!Ood! tiona \itt" 133.68 and 

42.61 mv reapeetlvely. 

Dry matter content 

The data pre.ented 1n Table 25 indicated 

~ effect of different qrowth revulatora and mi •• 

Oft ~ry mat.ter content of root.. produced by cutt1ng •• 

111 V""" mima., under miat. the maxlmwa .. an 

dry .. tter content of roots w •• notieed for u-..tMnt 

with lBA 3000 ~ followed by IDA 4000 ~ aad 

liM 2000 ppm. Under open caneli tlon Nl-'lA 2000 ppn: 

recorded ~ maximum dry matter content of roota. 

There v •• DO slgnlt1cent difference between the 

tl.'e4tmeftU vi th reQ8rc.'1 to this parameter Oft 15th and 

.5th day of planUn~ the cuttinga. 
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Table 23. :Effe~ of gcowth re~lat.ors Oft freeb "elqht of roota(mg)/eattlDg 
• 

JaE!ua I1l£iaalatum iaemtePm ~r~nd1fl~ 
1'n& tmeIlte • 

15'.JAP lOLAP '5DAP 60DAP 75DAP MIMm 15DAP lODAP ,SOAP 60VAP 7S0AP ...... 
lIlA 2000 ppD 0 37.50 '5.00 37.80 122.83 48.63 28.10 el.75 126.67 290.00 85.63 122 •• ' 

IBA 3000 ppm 42.50 24.00 62.50 60.40 143.90 66.66 25.93 96.05 179.00 397.00 246.25 188.8. 

lBA 4000 ppm 40.00 39.a8 52.65 15.00 201.43 81.79 20.15 81.75 125.63 350.00 389.36 193 •• 

.}tlt. 2000 ppt! 0 45.00 21.50 265.00 170.20 101.54 2C.'~ 56.0n 2r,.75 62.50 146.85 62.91 

.fA 3000 Pi}t!l 0 0 0 0 119.10 23.80 16.54 25.13 45.00 28C.OC 162.50 105.8' 

IIAA 4000 ppm 0 217.12 0 0 50.00 53.42 18.56 70.00 95.00 62.50 290.00 107.21 

ceatrol 0 0 50.60 41.50 96.70 38." 0 48.27 98.12 153.30 70.71 74._ 

• • --. . .. .. -
CD ti ...,j NS NS 9.2' N::.J 2.1' 8.61 13.07 28.62 24.63 

Slit. 0.11 1.12 0.30 1.26 1.66 0.37 1.18 1.78 3.90 3.36 

• 
DAP • o.y8 after planting 

CD • Ceitical d1ffeceftCe 

S .. • 8~aad.rd error of ~ 
NS • HOIl 81plflc_t 

c::n 
on 



• . , 
J<i.:snunum orand1flonun 

• g • 

lSDAP lODA$' 4SDAP 60DAP 75DAP ~ ... 15t:AP 30Di'.1? 4S;~'i\P 60DhP 75DAF ----------------------------._. -~ -~.- --_. ---------------.. _---_. --
}:1at 52.50 91.9~ 

OpeD ':0.00 35.00 

CD NE ... -.. '-
!:i£at - 0.16 1.12 

DAP • Day. after planting 

CD .. CrlUcill dlffert"nce 

'::(:,.13 

.30.00 

1.H; 

0.30 

Sht • StaD4ar4 errcr of Jr'.ean 

NS • Non .19niflcant 

140.70 1~G.39 r:.~ .74 

78.33 109.76 54.62 

-. 

!.~.O;' ':.55 

1.27 1.65 

21.99 66.58 113.86 284.44 1(31.54 133.68 

18.03 U5.C'C 70.00 0 40.00 42.61 

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

........ "..' 4.57 (;.)3 15.43 12.117 

0.38 1.15 1.75 3.S0 3.28 

-. .. - -



!lble 25. Lffect of grOWth ngtaletora lIIu1 .at. OIl c1ry _t.ter COIl tent. of zoote (mg) /e";t. t1Il9 
• I • 

';aara1nura .urlC\.llat~ ~asmtnUF grandifloru. 
~tm.u R • 

lILA. 30Dl ... P 45L;'\,P 6ODi-.P 151..1\1> Mean 15L'AP 30UAr 45~1' 60D;.r 75DAP Fie.., 
I • 

SA 2000 Ps-
l'd.at 0 10.00 10.86 12.95 35.62 13.89 2.30 11.56 17.92 110.31 24.69 34.~ 
opeD " 10.00 0 0 25.00 7.00 (' 0 C 0 10.00 2.00 

!U'. 3000 ppm 
mtet 10.30 0.89 35.35 30.62 84.69 32.37 0.34 10.39 40.66 106.81 53.6' 4".43 
op- 0.12 0 1').00 10.00 15.31 ,.09 0.3! 0 0 0 0 0.06 

SA 4000 ppa 
mJ.R 10.00 5.45 1 ~'.40 35.30 66.93 27.02 0 10.44 (" 6~ '.!. ~ 1::,0.4P t.:.7.22 5i:.15 
open 0 C 0 l':'.Oe 0 2.00 7.00 2fJ.37 1r.3.· r.~ 0 7.54 

~ 2000pr-
181. 0 15.00 £".15 ~4.13 E7.e7 23.07 (,.46 12.24 1.52 1 ;. .• 50 25.30 11.01 
opeD 0 0 0 1(}.67 f:r6.40 13.41 2.14 0 0 0 0 0.43 

"- 3000 PPJI 
ain 0 0 0 0 13.01 2.62 0.22 1.09 '.49 119.55 35.00 2S.01 ..,.. 0 e 0 0 0.1' 0.03 2.62 0 0 0 0 0.52 

~ 400t) ppm 
Idat 0 33.33 0 0 0.68 13.54 0.48 3.91 25.23 20.00 41.CO 1S.12 
opt'!n 0 0 0 0 0 0 0.39 0 0 0 0 ~.08 

_UOl 
aL_ 0 0 10.00 12.65 30.30 10.59 0 e.3. 18.24 46.17 24.01 19.48 
opeD 0 0 0 0 25.35 5.01 0 10.50 0 0 5.45 3.19 

, NS 1.15 M'; 1.63 5.99 1'5 1.73 4.16 12.53 7.34 
hit- 0.16 0.10 0.15 O.s. 0.56 0.05 O.lS 0.43 1.29 0.76 -
~p • Dap &fur pl.aoUnfJ 
) • cr1t1aa1 41f!.~eace 
~ • 8tandeJ:d erzoa" of IIW8ft , • HoD 81gnlf1c8Dt -.] 

C) 



_~ ...... of nota ••• _xj_ .1th 1M .000 PJII 

bnb ua4e&' _n (18.11 .. ) u4 OpeD (7.5 all) GOIId1Uon. 

The poolec1 .. u~.1. of the d.ata Oft the 

.ffeft of Vnwth ngul.at.or. OIl d.Q ~t.u ooaua. of 

roou pre._~ 18 Table 26 e1eu17 1D41oaUd that 

all the UNtmeIlu .... OIl pu 1D dHt ... of i,.-
avJ.w1a. while ia ,1'-'. qrtP1!ICleaw 811 ... 

.... -.aU 41ff __ .19D1f1euUy. I~ _ alao be 

Me tha~ lIlA .000 P.PIl ....... the auJ._ dq an ... 
COIlbDt of nou 4u1D9 60th ... "til clay of pl_t1D9 

the _tUng.. Dut __ 4&'y ._.r CDatent va. .1_ 

high for th1. ,....tment ('8 •• 0 .. > Vh10b ... fo1J.cMtd 

bJ' IBA JOOO ,.. ( .... 3 1Ig) ... 2000 ppa (1 •• 37 III). 

'!be nftl t. of '-be data on the .tfeft .t 

1Ii.- OIl day _~ .. CIODteD~ of nota an pooled 1a 

Table 27. It 1. o1eu Ina the table th •• both 1ft 

i"". tv1SJl_ .. J,.' ...... '10 .. Rd." 

had pnfOUDd iDfl .. ce CD ay _t.. OODteD~ of 

not. tIu"oUtilhout ~ p4t&'1od of obeen'aUOJl. 

The clata Oft the OZV_1c eu:boa (e) ... 

total n1UO;- (a) CODteDt of _tUDg. are __ 1 ... 

1D 'fabl •• 28 _JO. It 1. wi4ent &0. the _u th.~ 
1D1Ua11y ~e orgen1c cuboD GODwa" v ••• lpif1CMDUl' 

hi9b aDd th1. _ .... 111' 4 ........... Z'OOtJ..Dg prop-e .... 
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'table 26. roota(~)/ca.t1D9 

!'~ .. tlMnu 
itllNl. tH1culaSW a __ &aod'llOOP 

1 SnAP 30DAP .SOAP 60DAP "JSDAP MeeD llOAP 30DAP 41DAP IODAP '7SDAP .... 
18A 2000 PI*' 0 10.00 10.8. 12.'5 30.31 12.a2 2.30 1.,.56 1.,.92 110.11 23.'" 34.37 

1M 3000 psa 5.21 0.89 22.68 20.11 so. 00 19.a2 0.13 10 •• 18.86 108.8' 11.69 •••• 3 
. 

lIlA 4000 w- 10.00 5.44 15 •• 0 22.65 A." 30.6' 7.00 15.40 30.51 150." 8.,.22 98.80 

BAA 2000 Ps- e 15.00 a.15 29.02 56.13 21.18 I •• 12.2. 1.52 11.50 25.30 11.1' 

NAA 3000 W- e 0 0 0 10 •• 9 2.10 0.90 2.13 •• '9 119.15 35.00 32.53 

IIAA 4000 pta 0 33.33 G 0 0._ 6.80 0.43 6.2' 25.23 20.00 41.00 18.60 

CoDt.I'o1 0 0 10.00 12.82 2.,.88 10.1. 0 8.501 18.2. 46.'72 18.15 18.45 

C1) 5S lIS )lS IlS • .6 liS liS 1 •• 9.'" 5.82 
SDIL 0.03 0.11 0.10 0.15 0.14 0.05 0.1' 0.46 1.13 ; 0.79 

DAP • De,. •• fbr plaUD.9 
co • Crit1cal dlff.~eace s_ • SUn4acd ecroa- of __ 
as • .NoD a1pJ.ficut. 



1're.taea~. 

_________ !J!'!!!d!!'!um~~'¥J1!!!~:!~!tII:!~ ________ ___ 
ISOAP JODAP 45DAP 60DAP '75DAP ..... 

0.12 10.00 10.00 10.22 JO.65 12.20 

.T 

»8 0.62 0.38 0.51 2.13 

0.01 0.16 0.10 0.15 0.1e 

DAP • Day. after plantlng 

CD • Cr.s.Ucal 41fferenee 

SEat • StaDdard uror of __ 

1.19 8.81 10.33 o 

58 0.13 I." 5.25 3.01 

0.05 0.18 0.t5 1.33 0.11 

-



both .... IIlH aad opeD CODdlt1.oa. III i,-,S. 
''''al,.. ~ _ther pleat reeo ... ed .. oqutc 

c~ CODtent of .1.12 per cea. Vh11. it v •• 42.1. 

per c:eIlt 1. ,z,p,,. 9QPd1'loIW. It i. ,1_ 

eYideDt. 'nIB the ~le th,t. then .. eo 81p1f1cent. 

cheD9. 1D the coate. of .,aa1c cenoa _der ... n 

aDd OS*' COD41UOIl vltb1D , part1cu1" v .. taeDt.. 

III i'.'. ""cpl'", then .... 

DeQaU .. e co&"hlaUoll blt.__ peJ:ceDage of not1D9 

illeS oqfD1c: cenoa OODUnt. both UDdeI' II1n IDeS OS'*' 

CODd1UOD. The oon:elaUOIl coe"1d_t. COIIpUted 10 

,z'.'_ artpMflolB!. und.r lliat. 1ndlcaUd t:hat 

there .... a neva"'", relaUOIl be"" •• perc_t.aee of 

J."OOUDg aacl oquJ.c: cuboD OOIlUDt. ,.,11. UDder opa 

ooaditieD th ... bID wer. fouad to be po81U •• ly 

oon:.latecS thouC)h DOt. 81901'1o_t. (~c .•• I .. 

IV). 

The totel D1 uoven o:mtent of cut.t1Dg. 

pre .. ted 1D Table 2t nrnaled ttl.t the 01 U'OQ_ 

conteDt de~ed .. zooUDg progn.aed. 1D both 

the apede •• then va. no .1~1flcant. ctumv. ill the 

ft1~ coatent blbfreen Ueatmeu _der 111ft aad 

OS*' CODdlUoD. The DiU'ogeD am~t. in the _ther 

plat of it"- 'ViSll' .... 1.03 per eat. Whil. 

it •• 0." pu omt. ill iJ._ arM4i'A,,.. Ie 

aw_ aV1gla. l»tb .cler opa aDd .... t amd1U. 
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a M9aU •• conwlaUoa v •• ohM ........... tot.a1 

nlUOV- OODteDt _d ~c_tage of rooUDV. 

In i.F4_ VMfiCl",. __ I: ain 

con41 t.iOD then ex1ated a DltgaU ve .z-nlaU. 

be~ tot.al hl t.a:'OQeD COIlt_~ eM pH-tate of 

rooting While under open COllcUtioD 1" v .. fOUDd .. 

be positively relllta4 w1th perc_t.aoe of rooUllt. 

The Cft~ raUo of ~UDg. 1. pn_Ud 

tn Tabl. 30. In y.", SMF 'Vlgla.. 'the c~ ,"au. 

"' •• found to negaUvel,. c:orrela1:,e4 wttb paz-ceo ..... 

of rooting both under atiat aacl open concUUoa. tho"'9h 

the c:orrelaUcm eoeffic.t.ent vu aot. .taU.tically 

a1gnifiCADt.. 

III it_OW! 9tM4&',.".. uadez- opea 

c:oDd1 Uoa then va. a posl tt •• ~¢l DOt. 81va1 £1 .. " 

COU'.laUon. bet.we.n c/l~ rat.!o aDd pez-cen~. of 

ZOOUDg_ 

,or lay.riD" .tudJ. •• OIlly ODe aped •• of 

jaamine v1a. Ja·' .. 'v1we. a1DUJ.aed 1. __ 
All India COOrdtDaUd i'lor:1ou1tue lDipRWe_nt Pl'Oject.. 

Vell_1kku, wu BIB4e WMt of. La"":1Il9 w •• doD. at 

80DthlJ 1Dt.ryel. for a period of ODe ,.ar: fzoo. 

A\19Ut. 1985 to July 1986. 
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RooUc; of layer. 

The naulu of the naU.Ueal aulyd. 

of the date _ ~. eften of tn~ ntUla..... atKl 

...... GO not..lD9 of 1 • .,.... ...e pn_Wd i. '1'Dl .. 

11 to II. !'he __ naUon. nwel.t "'." dUl'iDO ..... 

_the of J&D\1U'J'. Fe"""'. HU'eh ............. 

De ....... ~e vas no rootJ.ng a .. all foe' _,. of t.be 

layered in Apxll ~\1ce4 I'OOU oaly afUI' to ..,.. 

of layc.r.t.ng end rr,4lUmum root.1ag of 26.61 pe .. 0.. 
was recorded in ueetn*Du "ittl 11M ... IRA at. 100 PS8. 

~lflnu layend 1A ) .. , al ..... colded Mxl_ nou.; 

of SJ.SS pu c_~ wi'" HAA 100 "., ioU ... bJ 

cooUol (10.00 ........ ) aod IlIA 100 PJIII (II.SI pc 

ceot) • However" there w •• DO .10D1fl .. ~ 41ff. ___ 

beaMll the U .. 'tmentJI with .. egad to noUD9. A_.., 

all the tna .. u U1ed" the higheR I'OOUq of 

eo per cellt. W.. I'ecord.s OIl tOth da7 Vb. la,.-iD9 

w •• doae 1D ~t. w1t.h 18,\ 100 ps- (Pl_ •• VIII 

toIX' ). 

The .. e.w. U of pOOled .-ly.1. of \he 

4etf.l Oft the .ffact of VJ;O~ repl-t.or. OIl .noUa9 

of 1.Jer. clearli indicated ~at. noDe of th. 

u .. b-anu w •• a1gn.itic4\nUy 4UfeJ:tm~ w,-. ~ 
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Table 31. Effect of growth regulator. aDd _8CXl OD percentage rooting of layer. 

IDurwal of 
itx nm~u 

rVelwt MoDth aepuatJ.oD IBft ffJJ\ 
coatrol of layt!Z'a 100 ppII 250 ps- 100 ppm 250 PJ;8 

• 
April 30 days - - - - - -60 daya - - - - - 2:7.NB 90 ~ay. 26.67 13.33 26.67 13.33 -
May 30 day. - - - - - 2:6St;s 60 c5ay. 6.67 6.67 6.67 20.00 

9C days 33.33 20.00 53.33 20.00 50.00 S.64NS 

Jurae 30 clays - 6.67 6.67 - - 2.2~~ 
60 day. 20.00 53.33 26.67 33.33 66.61 5.S ** 
90 dflYS 20.00 60.00 - 33.33 50.00 14.50 

July 13.33 
tie 

30 day. - 6.61}1j: 
60 days 13.33 20.00 6.43r~ 
90 days 20.00 26.67 20.00 33.33 2.33 '.,;,) 

li-U9Ut 30 day. 13.33 13.33 - 26.67 - 5.2'i~; 
60 days 40.00 26.67 13.33 53.33 6.61 6.00** 
90 days 80.00 40.00 40.00 20.00 6.67 12.19 

30 days 6.67 6.67 6.67 
NS 

September - - 1.2~s 
60 days 13.33 33.33 26.67 6.67 - S.O NS 
90 days 6.67 13.33 20.00 6.67 - 2.41 

Oct.obe~ 30 day. - - - - - - Nt'! 
60 del's 6.67 26.67 6.67 6.67 - 4.95NS 90 days 6.67 - - - 3.32 

. . 
NS - !Jon a.1gD.1flcaat 
** • Significant at 1 per cent level of probab11i ty 
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1'ab1. 32· Effect of gnwth revula ... a OIl perc:en_te 
rooUnv of layera 

• 
Tn. teet. 

1ft"";]: 01 aepU.t1Oii .! larva 

30 dey. tc day. to daJ'. -
lIlA 100 Ps- 1.67 8.3. 16.11 

lIlA 250 Ps- 1.6' 12.22 13.8. 

NAA 100 ppG 1.11 8.3' 13." 

NAA 250 ppI 3.1t 10.00 10.S6 

CODUOI - 8.33 10 •• 2 

58 • NOD .1gn1f1can~ 



J&nuuy 

.,ebna..ry 

Much 

A~11 

May 

"' .. 
Jlal.y 

A1lgUt 

SepWllbtr 

October 

NOYttllber 

DecellbH 

Effect of .u .. OIl pea-nat,age ~ooUJag 
of la,u:. 

30 up 

-
---
-

'.17 

3.11 

12.10 

4.1' 

-
-
-

60 da,.. 

--
-
-

9.12 

'4 •• 2 

7.'4 

33.33 

l'.OS 

11.11 

--
--122.61 

-
-
-

18.7' 

32.81 

2t.6t 

23.44 

43.'5 

10.94 

1.!' 

--

** • Significant •• 1 pel' ceDt 1 ... 1 of probability 
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I FIGURE 14 EFFECT OF SEASON ON ROOTING OF LAYERS IN J. aut'"iculatum 
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to rooUD9 (TUle 32 ..... .tpZe ll) • .......r, IDA 

100 ppII prod ..... t_ nM1Dg (16.11 pu ceat) 

at...- '0 day. of laye~.ta9. '.11eWed by 1'.89 pe~ .. ~ 

ill DA 250 ppII ea. BAA 100 ppa. RooUA9 va •• as .. 
(10.'2 pu oeot) J.a aoauol. AU the g...-t!l rttQUlatoc 

uea'tIIeDU pndaoed rooU v.tth1D JO daJ'a of layering 

___ .. OODUOl faUed to pndv.ee .J .... U CD tNt 

JOtb day. RooUD; .. _4 to be 1.1' .... 11,. 1acnue4 

.. the _~Ung interval of layue ex~ f~ 

30 to 90 ~aJ •• 

'tbe pOOled 4 ... on ttt. eft.ft of •• -.en 

_ .root1a9 of layer. clearly lDdlce-.d that root1D.Q 

" •• .ainl}, coaftDec1 to ralDy ... 1IOft OIlly eapecl811y 

""'1&0 the per104 fRIll ".e to september. while the 

IICDth. of January, 'February. Much. .-0V'8IIber ad 

Dec:embU were found to be h.tQbly unn1table f~ 

1a,..ing when there va. no rooUcg at all. .Maxi_ 

I'OOUog of .l.15 per «rat v.. reGONec! 1a Aw.JUt. 

(Table lJ and Pigue 14) _ the 10th day of layer1Dv_ 

Fro. Augut. ODwuU then v.. • ........ ill noura",_ 

R1IJIIber of nota 

The .ffect of. g.l'Owth rt9ll •• r. _4 

MUOD OIl the Ilu.be.r of ~t.. pndaoed by layer. an 

pre.en"" in J:ablti8 34 to 36. It ,. eYi4ent fro. the 

t.abl.. that. the DUJIiler of root. wa. 1... 1D1 Uall, 

but g%adually iDc&'M.ed fro. JOth to 90th •• , of 



VIII 

Plate IX 



T2ble . _~.:- ,t. 

------
.~.::: ',~ c::: 

~--

• -! 

#':' 

...-----

Treatments 
r':eaD 30 cays 60 cays 0C cc.ys I :ec:o 3(' days 60 d.ays ". r;'c.ys 

L::P. 100 ;:,!='m ~ .50 2.17 2.50 2.06 1.00 2.00 1.00 1 •. '.5 1 .00 ~.OO 0.67 

IB? 250 9!frr. - .00 1.2= 2.00 1.75 1.20 2.50 1.76 1.50 0.5(' 

::;".l~ 100 ppm Z.OO 2.00 1.33 1.0(' 2 .75 -- .33 1.69 1.00 .5': 

l'~ ;.;~ 250 r~~l7l 3 .OCI 3.50 2.00 2.83 1.00 2.00 2.00 1.67 2.00 0.67 

Central 5.00 1.00 2.20 

CD 0.37 0.39 '-r 
"'" NS NS 

SEm+ ('..04 0.07 0.07 0.02 0.05 0.04 0.03 0.01 

CD Critical difference 

SEm Standard error of mean 

NS Non significant 
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!fable 35. Effen of growth reQlI1ator. OIl _WIlber of 
l'OOt.a/1ayec 

I I. 

IIl~e1 of ...,...aU_ 0: lay ... 
TnataMmu , Ma_ 

'0 day. 60 4.,.. '0 ... 
I 

181. 100 PJa 1.33 1.87 2.1l 1.'78 

lIlA 250 p~ 1.00 1.15 3.00 1.1. 

PA 100 PIllA 1.50 7.53 2.32 2.12 

)1M 250 ppI 2.14 3.18 4.42 3.45 

COGu:ol - 2.33 1.60 1.31 

• 

CD liS .8 liS 

slllt, 0.01 0.02 0.03 

.t 

CD • critical 41ff.l'eDee 

5_ • aUlloud .• "1'01' of _bA 

liS • Hon .19D1flcaD~ 



layering_ '!'he benef1aial effect of powth r~awn 

Oft ~o4\a4R.lon of nota 1. al_ wident. Ina the table •• 

tbou.gh ~ .ffect. 1a DOt. naU.Uce117 • .lpJ.f1caat.. 

The pooled enalysi. of the data OD t:be 

effect of growth &,egul.awr. OIl """r: of I'OOt.a 

produced by layers indicated that theze v.. DO .1901-

ficant d1fference between the tzea~!eDta. A8De; the 

tr .. UMtJlU. NM 210 ppIIl MDde4 to pnduae MXJ._ 

number of r:oota ('.42) OD tOti\ day .f la,..&'1D9 foll0we4 

by XBA 250 ppA\ (3.00) ad NM 100 ... (2.32). 'fhe_ 

I .. a-.r at. ~u pz0c'J\a0e4 1. oonU'ol v •• only 1.'1. 

The pooled _aly.18 ot dle daU fUD.labe<l 

1n 'reble 36 1Dc.U.cate<i • .1ga1f1caDt. effect of ...... 

Oft rootJ.Dg of laye"a. ...l ___ DWIIMr of ~U 

(2.'4) w •• p~ 1D Jwae toUowd bJ' ~ (2 •• ) 

aD4 Jv.1J (2.04). Then wa. a 9Z'edual __ ••• 111 the 

.uaDe&' of nota pt0duce4 by laler. In. A1I9'lR oavuda 

1:Nt. fS'OIII )iCY ..... to March ~n •• 110 root.ing .t all. 

TM datAl pJ:e .. nu.d .in Tabl.. 31 to 39 

incU_WCS the effect. of gJ:OVth regula.ra 8Dc! .euon 
OD 1-9th of roou pZ'04uc:ed by layera. The ID8ld.JIAUm 

leDgth of ~U w.. recorded when layera were tr.ated 

with IDA 250 Ps- Qux1n(i the 8Dllth of June. rrOID 3~ 
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'table 36. affeft of _acm OIl .u.be.: of l*)u/1.,_ 

Month 

January 

'ebhary 

MUch 

April 

hay 

.1 ... 

JulJ' 

I"a.qun 

septeaber 

0Ctt0be1" 

No.eIIbe~ 

December 

CD 

SDlt -

, I 

laten'al of 
a 

JO day. 

--
-
--

1.50 

1.00 

2.13 

1.00 

---
0.01 

0.01 

CD • Critical 41ff.un .. 

.epu.Uoo of 1.,.." 
60 day. 90 day. 

* I , 

- - -- - -- - -- 2.41 0.81 

1.00 2.11 1.2' 

3.00 •• '2 2.' • 
2.60 2.1' 2.04 

2.62 a.l9 2 •• 

2.1. 1.71 1.f2 

1.6S 1.00 0 •• 1 

- - -- - -

II 
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day onward. all t:M gZ'OWth ngulator U'efl'tlftenta pr ...... 

be~ter coot. growth compared to OOIlUol. 

Tbe rGsul t. of the pool.c. _ely.i. of ~ 

obsemUon on the effect of growth revuJ.atocs _ leDCJtb 

of root.s rave_leeS that the ueatment.a .... oa par with 

regard to t.hle paral;leter ('fable 3tU. HeW¥er. treaUJav 

the cut portion of the shoots with 9roWti1. regulator 

before doing layering wa. fouad to be beD.flol.l 

COIIpUe4 to CODU'ol. lEtA 210 ppa pnducecl .axiaUD I'IIHD 

left9t.b of 6.83 cat foll0M4 by liM 100 ppII (5.'" .> 
ad IDA. 100 ppII (5 ..... _) wh11e OCIDU'ol recorded. __ 

leD9th of oaly ".3'.. A _ ...... 1 iDcr .... 111 the 

leDQ1:b of I'oota .a. ob .. ned froa 3Ot.b to 90th day of 

layer1og. 

The prc1!OW14 1nflueooe of .... OIl length 

of root. produced by layers i. ev1c5ent. fn. the pooled 

t!.t.a furDi.h~ in 'rabl_ 39. Ia the pft_eat study. 

roots of r.'IO!'~ laaryt:h were foun~ 'to be produ~ ~U"!ng 

raiDy ... 8011, f~ ,-iay to A"9WIt.. 'Ille hl9h •• t. me .. 

lenqth of roota (7.Ul cal was obauved 1ft the JJIODi:h 

of J._ followed b~ S.70 C8 in July a41 5.12 at 1n 

Hay. Th. root. l-9th " •• m1Dl.- during April 

(1.t5 .,. 

Fre.h weight of r~ 

'l'he effect of dilf.rat. 9J:OWitb ~."'s 
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~7. :: :-C,', 'f-· r ,.~. n::: :~ 

,( 

.c-_~·s 

" .. ,: ~ 

.' .. ~ r .' 

--- - --- - - -- ---- ------
-. I· 

'+ 0.08 0.75 0.54 l'. OS C .. 1E 

l.. :.l:.2 

ecn 3': cavs ~'(l C2yS cr 

7.95 .42 ~.23 
. " 

- ." 4.12 ~.so 7.:0 

l-sr'_ 25C pprr, r, .20 4.75 2.15 4.57 5.29 1.69 _.14 

6.16 0.50 0.56 5.55 ~.2C 1°.20 

1.37 2.84 6.62 ~. 61 3.00 4.35 ~.20 2.SC r.83 

Ccn::rol '.42 ... 0.1 0 -].54 

CD :=.62 

SErrr+ C; .06 0.24 0.47 0.06 0.29 0.45 0.51 

CD Critical differer.ce 

SEm Standard error of mean 

KS Non significant 



l:.ffect of gcowt.h Z'et'I1aton OIl length of 
I'OOU (el /layer 

Interval of 8ep.~.t1oD of layer* 
1'reatomenu Men 

JO a.,.. 10 deya to cSaJ'* 
• 

IDA 100 p;;8\ 1.7' 6.S. 0.22 5.4' 

lBA 250 Ps- 1.9' '.61 9.9S 6.8J 

11M 100 ppa 1.43 6.91 1.01 5.'7 

NM 250 ppm 1.89 4.1. 1.'4 4.eo 

CODtrol - l.9' '.14 4.37 

• •• 

CD 148 lIa t,S 

6.~ 0.03 0.1. 0.21 

• 

C1) • C¥'.ttJ.cal cliff.reOGe 

S .. • S~ error of ... 

• $ • Non .1gn1fican • 

9.0 



Tabl. B. 

Moat.b 

Jeaury 

rebs'v.UJ 

Much 

Anil 

.Ha,. .:r._ 
July 

Auguat. 

septellber 

October 

)ioyember 

Deoemb4tr 

CD 

£ .... -
~, 

Effect of _uoa on l_Ph of roou 
(a)/lay-

Ia~"al of apueUon of layer. 

JO 4.,.. eo c:la7- to dar. 

- - -- - -- .> - -- - S.e5 

- •• 8' lC." 

'.28 10.22 9.23 

2.3. •• 06 10.68 

1.28 J.55 7.£5 

1.90 1 •• 5 7.07 

- 8.76 5.50 

- - -- - -
I. 

M:j 1.11 1.45 

0.03 0.11 0.20 
• ... 

CD • Cr1t1c:al 4.1 f fe tel ,.c:e 

Ci'm • st.ar.6er~ error of ... m 

NS • Nor. 8l1n 1f1 cant 

--
---

1.1' 

5.12 

7.58 

5.'70 

4.13 

4.61 

4.15 

-
-

r. 

F _ . .-



........ OD f~.ah weight of root.. 18 fumlabe4 1a 

Tabl •• .0 t:o 42. 1'he analrai. of the AU ""elM 

tha~ f ... ab w.19b. of roou did l'lO~ 4tffu .19ft1-

fiCMUy Mwe.a Ueat.roent.. tiOWeWr..lft the ~ 

of J .. , HAA 250 .. tea4e4 to ~ ••• __ 

fn .. (171'.33 mg) followed by lBA 210 ppa (112' ..... ' 

Whil. the 1 .... we. noticed for eoD~l (2 .... ' 89). 

~'Cbou,.h the dil'.ret. 9rowth regul.~ 

tEeatmenta did DOt differ algaiflcantly .. lad1 .. ... 

by tile pooleci aa~y • .t.. of the data, all of the. .... d 

_ be ...,...101." toconUol with regard to Ineh welGh

of I'OOta pl'Oducttd by layer.. fteatlRellt wi til ~ 

regul.~ra produced root. w1tbiD 30 4.y. of layering 

.... 11. DO .l"OOtinV waa ob .. rved in COI'luol. 'nl. __ 

fr .. h weight w •• maximum with SAl .. 250 Ps- (947." .. ) 

followed by IDA 250 ppm (719.28 mg) an4 NM 100 ppII 

(6U.OO JIg) Wbe~ ... 1A control tnah weight of roou 

" •• oaly 224.31 sag (Table 41). 'l.'tMt t ..... _19h~ of 

root. iD .... ed •• the Interval of W~UD9 of layeaoa 

extended in. 30 to 90 Clay •• 

The pooleCl analy.:1s of the data OD tbe 

eff~ of ... 808 on freah we:10ht of root. cl.arly 

indicated the pz'ofound 1tlfluence of .... n Oft thl. 

~r ('1'e1. 42). The frellh weight of root. " .. _Jd_ durbg ra1l1Y IICmtha. The maXi __ recor~ 

fnab we1gh1: of 1895.71 Jig v.. noticed 1a 1:he _~ 
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c.:. '"'. r~ .:: .:::: •• c::-

- , - '·r 

~ r. ,'~ 

- 1..:31: ::....2~-,te;; [y=-:r OCtoi.'E:-r 
'I'rec.'!.=.rL ·-ts 

~Ci c:a~~s 6(; c.ay~ SO G2YS l:e2E 30 oays 60 ocys ?O Ga~/s !·:ear:. 3C days 60 days 00 Gc.ys :.ean 

:31-. 100 PP~L 33.55 (00.05 43~ .42 152.67 40.20 130.2::, 70.00 80.15 480.00 60.00 lEe.C·: 

IEh 250 ppm 2('.25 105.80 570.00 ............ ......, '"'t"') 
L..J'-:.L.c... 2~,6.00 12::C.OO 512. CC 172.50 37.3e, 

NAl~ 100 P:r'iTl '57.85 22?17 99 .00 10.00 :::25.25 156.67 230.64 980.00 326.67 

Nf:...A 250 pprr. 147.20 313.75 1SS .33 216.63 40.00 130.00 270.00 146.67 40.00 13.33 

Control 260.70 160.50 1,;0.40 

CD 26.6.9 l~S ,;5 NS 1:S 

SEm·+ ~.El 27.22 51.58 0.96 24.29 31.73 18.9S 1.00 

CD Critical difference 

SEm Standard error of mean 

NS Non significant 



!.ffect of growth 1"e9ulato&'a on freeb 
".1ght. of roots (1Ig)/layc 

Interval of Mpuat10n of layel"e 
'l'r •• u.ota }-~ ... 

30 daye 60 eey_ to day_ 

IDA 100 ppll 35." 333.39 '7S'." 375.62 

IBA 250~ 36.80 111.05 123&.10 '19.28 

-W.A 100 lI.- 50.00 "'1.91 1101.20 62 •• 00 

l~AA 250 p~ 138. '7. 1058.12 1645.53 9.'.e6 

COIltrol .. 196.'. 476.10 224.31 

u •• .-
(.jJ 9.32 ll~S H" .... 

.j.f.JD+ - 1._ 21." 38.0 

• 

C.I.J • critical 41fferance 

S.., • st.andard error of ..an 

1110 • Non .1gJlif1C8ll~ 
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Effect of ... eon OD fr •• b weight of 
nou (1Ig)/1aru 

Illtenal of MpU'at.ton of layer. 

30 day. 60 4ay. 10 day. 

Jan~ - - - -
FebftIUJ - - - -
Karch - - - -
AprU - - 851.83 285.08 

)t.ay - 17'.6' 1895.11 690.19 J._ 10.GO 1,.7.30 144C.OO 1081.10 

July 1'0.00 404.00 112'.'3 "'.11 

-\uQut ".35 181.13 383.33 211.27 

:.iapteJi't)u 30.06 326." .72.86 2'7'.57 

october - 312.86 60.00 12 •• 2, 

Nov8lllber - - - -
.Dee.t>el' - - - ---
CD )l!; 11 •• 37 215.71 

Sbtt 1.7. 25.68 37.19 - -
CD • critical 6iffer~~nce 

SEIR • StandeN .rro~ of SQ_ 
liS • hon a1,,41tiea&lt 
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0' Hay OD toth ...,. of la".r1Dg '.llowed b)' 1'.'.'0 -V 

.t.J\ .lue OIl the 60th day of layer11lW. However, the 

___ fr" we191\t. o! roota w ........ _ ill JUDe 

(loe'.10 all> while it wa. mtn11&1l11 1n October 

(124.29 1M9). 

FroID thE ree\ll U of .naly". of the dat.a 

pr .... ted ill Tabl •• "l to 45, it. i •• videAt that. 

g~ regulator UHtweDU have DO 81p1fic .. ' 

efteet Oft dZy _t.tet' C:OIl~.nt of I'oou. However. 

eolllpU'ed ~ CODU01. U •• tallJDt wi til vn>vtb r89t&lat.oc • 

•••• 0. to be ..aperioJ: wi th .r;~arQ to th18 par ...... 

1D the .. til of jot.y, June &ad. A\lQ\UIt. (Tabl •• 3). 1ft 

July. MJd. .... an dry mat.ter contt:"nt (161.31 ang) 

... J:'ecol'ded for ueatRlent with W\A 100 ppa tlhtle 

lBA 250 ppa ~..o 1RIlX1-. __ Uy .'br COD.at. 

ta A~l1 (160.00 ..,i u4 bepte.,.. (1'71.00 aag). 

1'he pooled anal,..l •• f the clau on the 

effeft of pow'" regula .... _ day __ te. ..teDt 

of rooq fU'nl~ 1n 'lflble ...... 81ed tha, ~ 

treataneftu were on pU. l-iQWver. ueataent with 

O~ J:e9Ulatore unded to p.c-O<1uce _re dQ Ntote. 

c::ont.D~ COIIIpU'e4 to control. on the 90th clay of 

leyerlD9. max1~~r,. ; :r:i r: eo tter wa. pt'odU.c:ed 1D t.natt:nellt. 
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T2ble 43. 

:c.j! 

r C _ .:.....'- . :' ( 

. ' ~- t 1 .. 

.' 

/ ~. 

---------------

.' 

TrC2':.n,Ei.ts ---------~- - ---
:c days 60 days ,'0 days 3[' cays cC cays 00 days 

IE':,. 100 p;:rr. 5 . 71 ~~= .81 ,,3 .50 ':;0.6S 10.00 35.00 2('.00 ='1.67 100.00 3S.33 

12;, 250 PPf:'· 10. C:· 2;: .75 2=, • CO 1,1 . 25 68.CO 175.00 27.67 67.50 22.50 

~', ~""+.-~ 100 p:!:=,m 15 .25 52 .58 22 -1 
.o~ 0.21 77.50 32.33 32.68 260.CO 8E.67 

250 ppm 22 70 64 .54 50.00 4~ . 75 10.00 45.00 106.00 53.67 10.00 3.33 

Cor:trol 3: .00 56.00 3 C~'. 3? 

C~ ?~S 1\S 35. 00 I\"S KS 

SEm+ 0.86 4.81 6.31 0.24 4.80 4.72 5.10 0.25 

CD Critical di£=erence 

SEm Standard error of ffiean 

NS Non significant 



• 

IffCK;t ot ,rovt:h regula., ... on dry _~ur 
content of roou <1111>/lay ... 

--
Int."_l of aepa .. aUOIl of layer. 

30 Clay. 60 daye '0 day. 

---------------------------------------_.---------
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Table .5. Effeft of ..... _ 4q' ... ter content. 
of Z'OOU (-'1.~ 

Interf'al of 
Month 

JO daya 

Ja_uy -
l'ebZuUy -
March -
April -
.:ay -
JuDe 20.00 

July 17.50 

i~U.9Wlt. 15.26 

septent>e ... (.7. 

VotobeI' • 
~ov.mbe ... -
Deeelftbpr -
CD 

SEant--
CD • Critical differunce 

...,...aUon of layera 

60 daya 

----
11.67 

2".68 

100.00 

".72 

'72.08 

91 •• 3 

--
28.50 

'.20 

to daya 

-
-
-

158.31 

J01.61 

366.05 

287.00 

76.91 

84.43 

15.00 

-
-

7.10 

• ~tonc~r4 error of • .au 

• Non ei;nJ.f.iear.t 

Me. 

-
--

52.18 

111.11 

211.2. 

IM.81 

.3.97 

54 •• 2 

35.48 

--
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wi th NAA 250 ppm (295.8. mg) followed by IBA 250 p~ 

(275.60 lag) whU. OODUOl pl'Odvced a d.Cy .. ~t.1' 

COfttent. of 129.20 IAIIiJ 0I1lJ'. The _an dry .. ttel' 

content (162.2. JIg) ..,.. aleo found to be higheat 1n 

treatment w1 til NAA 250 PI*I-

'1'be &'eaw.t.8 of the pooled aaa1~.1. of 

the data OQ the .ffe(;t of a.aeon OIl dry ... tel' conteat 

of J:oota (Table 45) 1nOJ.c:ated that the dry matter 

pl'OC1v.ctton w.. ..x1mu8' durin; the rainy .. a80ft frolB 

hay 'to ~.t. CD 90th day of layer inq. the MXimum 

dry .'tter coDant of 366.05 mg wae recorded in June 

followed by ..... Y (301.67 mq) and 28., mg ill July. ..rbe 

d.r:y mat,1:;er content of J'OOU increa.ed gradually fro. 

30th to 90~ day of layer1DCJ. 
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DlSCUSSIO)i 

Jend.ne •• ODe of the moat 181pOI'Unt 

commerelelly GUlt1ye~ed orna.ent~l crop •• are OI'O~ 

11, the hoIneauada of tl'op1ca end aubUOp1ca fol' their 

sweetly .eented !lowel's and ••• ential oil. Tber are 

:"r'e1nly propegaUd veget.aU".ly thro\l9h CNttege and 

layers. ApplicaUon of growth I'eguletors at. proper 

concentrations have been round to incre.s. the root1n~ 

pel'centag. of cuttino_ apcl l_yel'8 in j.sroine (LI-HeJti-. 

1954, Bajpai and ,tIUr.ter, 1958, Do.e and ~londal, 1975, 

Boa. sa.&1... 19'72 and 1975, Bry&ialova. 1974, f".uthuava.y 

aDd I'epp1ah. 1976, ~in~h, 1916 ana ..:.in9h and LoUal. 

1982). lbouoh Jaam1nee are ciitticul t to root by stmn 

cuttings. Jdat propagation help. s1gni.dcantly for 

I'oot in! Uet10n and development and the rooting respoa •• 

has been found to vary fr~ place to place depending 

upon envlro~ntal factors (BO •• at al .. 19'72). In view 

of this fact it bec()l:l'les necessary to standardise the 

concer:traticn of growtr" rc'qulator by detailed experl

ment.·:1t1on in any pnrt.1cular aCJrocllrnaUc: s1 tueticn. 

Rffect of growth regulator. on rooting of 

cutting_ 
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1ad1 •• ~ th.t. 1ft J,p,. _,'v'. the gaoovth 

regulators had no aignificant .ff.c~ OD rooting of 

cuttings. Tbe .hy rootinQ ~h.Y1ouz of thi. apecl •• 

of J ua1ne e'ftn wi th growth regulator. may perhaps 

be due to the f:r ••• nce of end0genoua inh1hitors that 

an related with root 1n! t1aUon. V .. ruaQh ... thathaa 

.IS.I1. (1983) have reported an incr •• ad .ct1vi~y of 

auxin deqrad1n9 enzymfls ncr"li,ly rA.J:.. oxidasE end perox!·

da.e tn .t"' ti.sues ot JI,n.,1nw: aur1culatwp lWhich 

ml r ,ht have contl'1bute( fer ttw shy ro:>tir:g b~h.vlo\ll" 

1ft this epeei... However. in "Jp,Spee H!9dlfloD!! 

th~ ..... 8ignificant .ffeet of growth regulators 

1n eahanclnQ &'OOUI19 of cut-UnCle. ~CjJ tbe ~ 9~ 

regulators tried ... 1&. laA aD4 tl&AA. tbe foz:aer 'pp4tU'ed 

to be 110.1'. eff~ye in UZlU of per:eeaup of rooti.D9 

of cut.tings. h concemt.1"6t101l of 2000 ppa\ IDA r.su1Ud 

..xi .. eueeess on the 75th day of pl8l'1tlng the 

cut.tlng5. The effectiveness cf aux.t.n in ~fneral and 

IB", 1n pertlcula.r ior 1rkuction of rootlr.s.; of cut-:.:in\Js 

have been well &;lfilii1eL b:r • ."era! workers in a 

varleti of horticul turli.l crop_ (E.I-He'kin" 1954, Dajpa1 

end parmar, 1958; /,ucur.., 1959, ';hanmugav€rlu, 1960, 

.'~ukhopadhyay and :Sose, 1966, Ulnali, 1970, Bose and 

lDldal, 1972, 130 •• !l .t.1.... 1972 and 1915, Bryagalov8, 

1914, Kecheeheba. 1975, ~'~uthusvamy and peppi.h, 1976, 

Llnwh. 1976, 1977. 1980, 1981 and 1982, ~1ngh and 

Rao'thre, 1'171 SiDgh aad LoUal, 1979 and 1982, 
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Ph.t.l1p an4 Gopal.u-1.bn_. 1911, i(~r. 1"21 v.rlb .... 
198"K\IRtU" end V1Jayakumu, 1984 and ,\i.habi. 1985). 

The Root11l9 .ffici_cr of 9J:OW~ rquletol'. 

are o._rally ...... ed b) the nUllber of I'COU p.roduCed 

1.:1' the cutUn~$ e,nd their length and wei<dht since tt,e •• 

parameters u.1 timet.ely decide the finel pe&"centA9. of 

•• tabl1$h~ent of the rooted cuttings in the ~a1n f1el~ 

(Hart.ttlano and Kester, 1975;. In oJ f.fI!\1m!IP Qrandlfj.prUR':1 

cutt1l19. tr.ated wi th I. :'. 2000 Pplil r'rocJucf'd r::aximwu 

nlmCer ot roote which i8 ir,dicati ve of the fact that 

the Dumber of root. .,roduced baa • &lftn1 te beer! ft<; on 

the perutage of succe •• in rcot1ag. The external 

epp11cet1on of growth regulators would have p4trhep. 

1Ilc:r ..... d the mer1atemeUc tteUY1ty end root differen

tiation .. ha. beerl reported by Pont,'ikis .!.1.al. (19'79'. 

Ho&'eoYe&', the production of more Dud>er of roota ic 

auxln U •• ted cuttings is oft\.fi attributed to the 

mob111eet1on of more reserve food •• taxial f.t03l the 

terminal to tbt basal portion 01 the cuttinv. (~try~ 

end f-laruarm. 1960). 

In Jllm1p~ ,ur1cHlatYffil although the 

length of rooU was not intlutmcef! SignIficantly by 

9rowth regulators, cut:lnQ$ treated with eux1ne parti

cularly with IS.?" tended to produce lODger roots. i)Ut. 

.in i' •• PW" QEM4A'~orum, the effect of IS:\ on 

product1on of lonQer roots Wi:'-8 cl.arly evident from 
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the pr._~ •• 1'1 •• of aUl41... The beD.fidel effect 

of a\IXJ.na penJ.c:ululJ IBA ia ~uc1n9 l ... r I'OOU 

in CUtt1n98 of .... S'al on-..ot.u epec1 •• h •• been 

demonauaWCS by ..vera! work.. (XUDJ..aki aQCi t.agawa. 

1971, Kale and Bhujpal, 1972; JOS • .I.'i ........ 1975, .. 'inQh, 

1980, Kumar, 1982 and vergne •• , 1984). 

The r •• ul to of '.::.he f.re5ent study .. 1810 

revcwle('f th!.t Awdn trf'.t! ~,t r",d II pronounce<! .it.cot 

on welt;ht of roots Fro: \.lc<'d by cutt.ing$. In.:; H5nwn 

eu.r1£YlatW,a. the effect W4S not statisticalli signi

ficant. :.n the ,)'th •. r harK in 116llf.1PY!' iEar .. Qfloie 

there "Iii:; fj siQniiiC: •.. t;.t etfect vt ~row"h rec;ulatol'8 

on both iresh ano c.1.r:i \Ii" 1'...tht ot root&}. 'I'his increase 

in fresh weight of roots al:d <.lr}' £'letter p.rc,ouction by 

the externel appllc{; tion oi growth revulawra hu b4;en 

~ell •• ubllshe<l in aevli'rt.l \.:·ther ornarl'.Emt,<.l speci •• 

(neck and ;.Sink, 1974, r:e'lCttt-.cheba, 1975, ,.:;.1nyr'I 1982 

end ':inSh and ;:.ot.l~l. 19[·2;. 

Hartmann 4IlC l< .. ~.x (1975) state,,,: th~t in 

most. of the plants aprout1n9 of shoot. 1s all ind1oation 

of the root in! Uat10n ill cuttings. How..,er. in 

jaam1ne fxom the p.reeent. study lt was obaerved that the 

ir:1 tiltl sprouting r;f ShN.'tf-: i5 r;ot 1nd1cat.1 Vft c·t the 

ro:.:;.t strikE.'. 
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growth parameters l1ke DuMber of 1...... rrlmary brancbe. 

and l_flt.h of primary breach .. were DOt lnflueDcec! sign1 ... 

ficmt.ly bJ Vrowth r:ep1atDl'8 but 1n ill.- HEll f'\91. 

the •• os-owth ~u_t ... weZ'e h1Vhly cd pOe1t1 •• 1y 

influenced particularly by lLA 2000 and 3000 ppm. 'I'he 

ben.liel.1 effect of lEI. at. hlgber coocenuctiof1.8 on the 

rroduction of bet.ter shoot gJ:'oti1:h in cuttin';'ll wus alaC' 

obaervul by Boee and l:ondal (19.,2>. Kale and rhujral (1972) 

end :ln9h (19Bl). '\/.eitez and V.l~z (1983) in their 

studies established tr!!'lt ~xtf!'rn~l aprl1cation of 1r.:\ 

enhanced the callus tis' ue development which l'eaulte<S 

better sho • .;t developn,ent in cut.t.io9a. 

~ff.ct of mist 00 root1ng of euttln~. 

'I'he poole~ analysi. of the dau indicated 

th',t,t in J,!Srt',1pYl .,HIlgl-",. ~CJh ~ ••• DO 

.~tl.t1cel d1ff.r~nce hetween the ~.atm.nta. cut~D9. 

plaat.ed. unGex .at. tended to s-.COZ'~ .IIOr. rootiDfi compared 

t.o open cOIldit.ion th.x'ouQhout the c:ouae of In ... UgaUoo 

wbtle in i'l!iPll iI'iQ1f'2111 the beneticlal effect. of 

..... t. oa root1n~ of cutt1rHJII \II" highly significant.. The 

alonl1iccmt lnc"e ••• ill "ooUn~ of jurn1ne cuttin"" 

ua4.~ ~.t condition has been I'epoxted by •• veral wo~k.r. 

(Boe ... .11.. 1972, Singh. 1976 u4 1980 enC Singh ftftd 

r-'oUal. 1981). The supexlcr1 ty, of w..1at "6. glao clearly 

app ... ent with 1'4t9ud to oth.~ root growth l.:.arametera 



....... p.r, leavtb. 'nab w.lgbt. aDd Uy .. t.ter 

phd_tiOD of Z'OOu iD both tbe apec.t.e •• 

Miat. bad alao p.I'OfoUDd IDflu.ce on 

.p.coutlD9 of CUt-Ubi.. 1D both ~ speci .. of "'a.alDua. 

the DUBIbeE' of le.... and prl .. ~ _aD_.. and levt.b of 

priJauy branches weI'. hioh •• t -..<!el!' atet. eondi tioo. 'the 

be.fid a1 .f fee. of lI1at. may be .t.U1))u'" to the 

pZ' ••• ce of ..,. h1;h hUld.41'ty Which r4iduc .. uaupi
l!'aUoo ue! reap1raUOD rata. 'nl1. r.sul t. "..t. ideal 

eoDd1Uooe for root.io9 ar.u1 ~uUDg (SO •• .IS ...... 1"2, 

Singb. 1'" aad 1'80 and Singh aod ~4Ual. 19a1). 

O&'vasU.c: cuboD ad D1 U'ogen OODUnt. of 

c:ut.UD9a 

The J'eCSucUOD 1D the CODwnt. of cuboa in 

the cut.tings a. Va. root.ing P.l'09u •• "" .U9~.t.e4 that. 

~ cubohfd .. a. w .. uUli.., for I.'OOt pl'oducUon. 

HO .... I'. ita CODUnt. ua4er mi.t. eDcS open condition w .. 

not. d11!'HUy cor .. elata4 vit.b nou~ 111 JM5a. 

,vinl.s.. 10 iHBp. lltaMCl.pll& adu •• t. 
eo~1 t.1oD. there waa _ DlI9aU... co&'l'elaUoo bftWHIl 

or9an1c carbon ucl I!'OOUn9 Wb.11. uactec open condi tioD 

th ..... wa. a po.iti •• thoUVh not. .1piflcut corr.laUoa 

be".n the taro. 

III i ..... ""w-,.. ttl. n1U098D 

COIlwnt. of the out.tlngs " .. HoeU..,.ly r.l.~ with 

lOG 



rootJ.D9 both under .. at cd open oon41 Uon. Beau end 

Ghoah (197.) obH .... d thet. RaUn9 coteotor ectlv1ty 

v.a la .... c •• ly celaU4 v1 t.h the D1 "ogen content. of 

cutting. and .ooUnv V.8 wax1aaum at lov n1U09fm. 

l.".le. 

ID ti\e pre.ent abldy theee ".. no .1901-

flcant correlat1cn b.~.n c/N retic anc rooting of 

c:ut.tJ..nV8 vhic:h 18 in &9r •• r.en t ~t ttl the rC'8u1 t. 

obt.ai.ed by Fabn (191:'3) who alae did net ol.:,ern coy 

.1;Difl.can~ .ffect. of C/f., roUo 011 rooUn<; of c\lttia..,a. 

Effect of Veowth regulators on rootln9 

of layer. 

In the p.ce.ent. • ..sr. it. " .. ob ...... 

'that. growth .cegulamr. did not. .1plf1cently ialpl'Oft 

the rootin; of layers. Hovever. COiIPued to eonUol 

ell the Qzowtb .cegulet.oE' ueetment. _ ... 4 to be 

.lightly superior with regard to ro( ting. AIIonQ the 

growth revuletor. VIed. I&A p&I"t1culerly at. 100 PIlI' 

'ftle beaef1del .,tecta of 

I.A OIl .coot.11l9 of leyers haw ~a 4..,uUeted by 

..... r81 work.rs 1D vuloua on.-eDt.ela (L1I1iuaJ. 1960, 

a..,. Sl a.. 1'., V_kat.e RaJeppa IS .11-. 1'18, 

Mttbl'a .IS .11-. 1980, "'J..re aDd Haj...-lu. 1ta3, Chacaa

v .. l:appa c4 GoWda, 1 .. 4, 'l'tIWu:l aDd Pathak. 1984>. 
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Wlth hla" to a\Jllllbl&" length, lASh we1ght. 

u4 dry .. t.wr p~d.UCt.101l of ... aoU. all the growth 

l'et'I1awl' u.at:a1ellU ...... fouad to be aupe ... lol' to 

OODUOl thouQb thell' effeet. w .. DOt. aaU.tical1y 

.'lAitican.. 'l'M. 1. til ..... -.at. wlt.h the npo&'U 

IHde by ..... a1 won ..... 1D ",ano .. om .... t.e1 aDd fad.t. 

plants (Chhonku ane, .:.;lnth , 1961, a __ • Al., I ..... 

W,D9 .... aw-. 1982). 'l'be beaeflcia1 effect. of 9&'Ow. 

l'4t9wato"a til l'ooUD9 N, ~ .t.Vlb\l~ to t.he ~a1 

.el.ct. ed ~aUOD of o\be ... 1Dt.enal 1:00'"'''9 

."UnCtt. at. the layu" porUa. 

III ~. pn.ent. aWd.7. it. ... ~ that. 

l'OOUDt of le)'4tl'a .a. confiDed to "'81a, • ...,. ODI, 

pUUcu1uly dul'lDQ the pe ... lod f.OIIl Ju_ to sept..,. •• 

The ll""I', !nah wel;ht. ... 4I"J .. t. ... ~_ of 

I'OOU w .... alao au1_. durlD9 "'1. pe&'led. studS.. 

eoaductAtd OIl J ..... a. at. Aplcu.l tacal COll ... ad 

ae •• uch lnaUt.ute, nlAU, Co1mbetol'. (1970) haw al_ 

well •• tabliahed the .ult.abilit.y of raiDy a.-.oa fo. 

la,..ring op ... au.on. -n. beneficial effec' of __ 

.. ., be at:ulbuted to dl. l'e4uee4 .011 ,...,. ... tlWft aDd 

hip hUll\ld1 ty whiGh INke Ideal COIl"! Uou fo... the 

Cl1ff.renUaUon of callUla to I'oou. ~PPf (1'10) 

s .. ted the' low 1II01.t.ure ADd h-.1dJ. tJ pa: ... l11D; 48la9 

..... 1' .oath. 1Mlb1t. .allu fo~Uoft aDd " .. Ut. cell 
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dea1 __ "_. 1.'tle present .~u4y 1ndi •• Ud that the 

•••• on of operat1on 1- .liOhtly critical for the 

ulUeate .ucce •• in leyering. HoweY.I', furtht·r 

.tudi •• ~ find out the 1'018 of inhibitory aub.tencea 

pr •• ent 1n the .moot. ..y pecha.,. yield fl.'U1 tful 

ruulU. 
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'fhe pn_~ lnw.tivatioaa on tbe .ffect 

of ~ revUe.!'. o. I'OOtia, of CN~UD9. ad la,.r. 

111 j ..... _r. curled out 18 the Depal'taent of 

p.-1ou ...s J'lorlCNl t.uI'., College of IiOrucul Won. 

V.llao11dc .... du1ng the pe .. 1Od of AUOU.1181 to Octobe .. 

1,.'. The aalJ._t ..... u1u of the aa41 •• an a_adHd 

below, 

1) 

2) 

Ia J",,_ -UIla'.. all the v ..... u 
v.... OIl pU: vi tb 1" ..... 4 to "OOtiD, of 

outUDV. wb11. 1. "pN •• ..,.floa 
zoot1Dg ... a1;a1fl ... tly lDflu.oced by 

9Z'owth l"eQUlet.o... OOIIpand to CODUol. 

"-0.9 all the v •• tmeata, X8 ... 2000 .,.. 

I"eoo&'ded maxi_ notiag followed b7 

XDA 3000 ppa. 

ID both the apec1 •• of J ......... vlth 

reg_4 to o~ I'OOt 91'OWth pu_tua 

via. 8--.1". 1_9th, Creah we19h" .ad dzy 

"""I" pzo4\actlOD. ISA tna .. U 1. 

venual ver. fOUDd to be .apenol" to 11M 

_d coauol 

ID iN", - WPW_' 
pU_wl"a 1. W~ of ...... of 1...,.. -" 

pl"1_q braDGhea ea4 1_9tb of p.ciMQ 
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J) 

I) 

HU .... vu. _ .. S_ 1a .. t:I'ol whil. 18 

,z ....... arMAA'191l8 v .... ft~ vi tal IBA 

n.ul ted ........ vith h9U'd to the .. 

p ... __ r •• 

lneapect.t. .. o! the ,nv~ npl.toJ: 

tr ..... taI. ....t. bad pcofound 1af1u.... 0. 

noUng of cutUIlg_ .. vell .. YeQebU .. 

g1"OWth p __ ter. .lD bot.b the .pee!.. of 

J ........ tud1ed. 

oquic oaCoa. DiVOV- .. well .. c/N 

r.Uo were ... t.! vely oornl.Ud wi tb 

ROUDg ., CUt-tiDg_ ill JMF1f ,H1M" 

aDd ""PI' •• ",1oM. 
iA~J:1no .tud1.. oaniM out. 18 ,r •••• ""'pl'. pJ:Cmtd the auperlor1 tJ' of aU 

the 9I'O"t:h revul.tor ve ..... 0 .. 1: coaUol 

wl t.h I:'e9Ud to rocUng though 'their .ffen 

" .. DOt .taU~U •• l1y a1p1fieaDt. .._ 

the ue ... nu 18A 100 ppI nooJ:ded mul_ 

I'OOUD9 011 10th daJ' of 1.,.r1D9 vb.I'." the 

loa ... t. I'OOU __ r. p.l'Oc!\1Ced 1a u •• tIIlel1t. 

w1~ IDA 250 ppra. lloot.1ag ••• Id 1:0 be 

Ol'eChUlll,- tacn.... .. th. CUt.UDg lnten-al 

of l'yel'l _t.eDded !I'Oat 30 to 90 d.p. 
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6) • .,.1'd1 ••• of i:he 9~ nplatoa- U .... 

.. U. ~t1D9 w .. ma11l1,. contlDed to 

raiDY "MOD parUCNl ... l,. tba pe~104 Ina 

J_ to $ep",.ibe,e, wbil. ~ DOft~ of 

J _uy, J'eba'\aa&'y. Hal'Ch, No'MRlbe&' aDd 

December wen fOUftd to be h1\lhly ... 111 ... 1. 

'OJ: 1.,..d.D9 wbea t.bue w .. no I'OOting 

.~ .11. .uMbe~. fr •• h we1q,h_ aDd dr7 
Iftai:i:e" produet1OD of coou wre a1_ NXi .. 

during the rainy ...... 
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Append1x - III 

Organic carbon 

Total n1 troqan 

c/N raUo 

Appendix - IV 

• 

OrQanic oeJ:bon 

'l'otal n1 trogel1 

C/N ratio 

COcnlaUOft mav1x --119 orgen.lc 
ouboD coat.nt.. tot.al 1l1tr09_ c/N 
raUo ad percentage of l'OOt.1ft9 of 
eut.t.1nv8 of J:tt1f- _floM 
\lDdu' "8t COD on 

Total 
Ditn9-

0.1991 0.631 

- 0.606 

Percentage 
of rootiD9 

• 

- 0.338 

- 0.351 

- 0.027 
I _ 

COuelaUon .. atrix BIOIlQ orvanic 
carbon eon t.nt, total n1 uoven. cIS 
raUo aDd percen~ of roottng of 
c:utt.1n98 of J'5i'tfP 9'EMC10re 
UDder open eon on 

'l'ot.al c/N Percent.age 
nitrogen of rooting 

0.317 0.706 0.485 

-0."5 0.21. 
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Sp"-Ue .-..i •• wn caui_ ou~ .. 

aUDdardl •• yutoua ..,. ... of ... JNal pl'ep&9aUoa 

1ft j_i_ tbl'ougb .tUag ad layedD.... Fo .. p.copa • 

. veUon • ..u.. ..11\9 _tUDg., ..... hud WOOd C\l~UIlO. 

of i.,.a •• .,'aldIP and i .... • WUClOlJW 
WeI'. u.ated wl th ISA .. fiAA each at 2000, 3000 aa4 

4000 ppII GODCetlVaUon. aDd pl_~ -.:Jer •• t ad 

0IMt1l COD41Uona. Th. n.ulta 1" ... &184 tba't all the 

awc.t.Jl tnat:meDU put1cu1uly laA wel"8 • ..,.1"1. to 

GOaU'Ol with 1".9a&"d to ZOOUD9 perceatage. Other 

1"OOt. PG"th PU-__ l'. auch .. DWlbeJ.', ler.aoth. fr .. h 

".191\" and dr:y _'-'tel" Pl'o4ucUOD of J:OOU w.r. alao 

.axi .. wl ttl ISA U.a,.neDU. HoveYe&", iD :1:"'0_ 
'V'fNl'" the .ffect. of ghwth regula.r. va. not. 

suUsUeally slp1flcent. anet tht.. ..y be at.tribut.ed 

to the shy rooting behav10ur of this specl.s 4ue to 

80me endogenoue lnhlbi tors. 

R~.rdl ... of .... 9XOV~ r4t9Ulatol" 

"reat.menu miat had pnfoUDd ullMan OIl I'OOt growth 

.. w.ll ........ UU •• ~ StU-_ .. s 1. both the 

epeei •• of Juatllua at.ucUed. 

To find out. the effect of growth 1"_ 

lator. and .... on on root1ng of layers. 1a,.I"1D9 " .. 

done at. IIIOOthly 1nt..rYol. with IDA'" NAA each at. • 

conc_UaUOIl of 100 aDd 250 ppII. '11le .. e.ulta 



lad1caacs that all the __ tal ~.;ul.~ v •• tlnea -~. 

auperlor to CODUol vl til revue! 1:.0 .:ooting pe.:ceDt,ag., 

IIU11be.:, I_9th, ' .... b "eight aM dry .att.e.: proc.1uc:Uon 

of .:ooU. 

study 011 .. uoaa1 .ff~ OIl ..... of 

layering haa cl •• rly shown that layeriag .boule! be doDe 

durin9 the rainy .... OD particularly f~ ~ to 

Septerrob.r for gett1lli mexilm.P .vce.... HOW ... ~. futh.~ 

.tudJ... tc find out the role of Ifth1bl tory aubat.aDcea 

present 10 the shoots which caws. fatlu. of rootiD9 of 

cutUn;_ and layer- may perhapll yield valuable r •• \11 ta. 
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