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ABSTRACT 
The effed of C)tl)kiniru on forII\alion of aerial pllllUets IIId prod...elioll of 
apean iIIl.'lpatagus planlJ Iw been invenipted. AJptvllPl twllWlf'J UC 
157,UC 66, 500W IIId Ida La _~ used .. len plant&. They wen: In:MtCI 
with benzylldcniDe utd kil)din .. spray, .oil <hMh, Ind po»itKIIUIl 
IppljQtion, The dT~11 of cytokinin on 1.hooI:. ofdiITCfUlt., and on 
initiatioa ol rhi_ buds we~ Ihldicd Additionally, intc.raelioa or 
c~,okin in and thidiuuron was liso explOfCd 
Spnyilll ISparlllUi pW11! willi vU}inlCOflCCntrlltiolu ofbcnzyLtdenine 
IOIUliona, or poIitional Ipplklllion, resulted in formillion of _lit 
pl.nllets; the number fomlCd illCl'ease.:i with an incruse In concentrilion. 
T,ea'n\e!lts II 8C)11 drench stimulated rhizome budl to P'Ow and produce 
many spe..... The: rtfUlq dCll"lOll51r1led that benzyladerune and thldiazuron 
ha« iimilar ph)'lklklaicl' achviliel in asparagus J)'Slem. Thil AlWAS 
tlwIl IludillZUfOII polIXSHS • blgh cYlokinin ..tivity. A physiolo&i<:ll 
interaccion betw«n benzyladtninc and thldJ.UU.roQ wu dcrnonllraled. The 
miltture ol benxy'*kn;ne arid thidiaxuron was IligniflC:Cltly bi~ mall 
bmlylad..,ine Iione and len than thidiu....,." Iione III' number of_ill 
plllll1lt:l$. .,.... 
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INTRODUcrlON 
C)lol.inlfl s ~ a group ~( p/lYlto1oonnooe5 IN! ~8ul_ c:eJl clo~;,ion ud 
difTo:mItwlOll I. Cyloilinin ,"""i~ily may abo be expressed in lIIdllCtioa 
o f orpn forttullion and ""ft,ase of lpical cIominanee 01 The inhibition 
~~r1ed by In illtld apex OIl blual buds was o;ou~ by killelin, and 
bud ~~aK Willi obta",ed on inud plantt 0( Alasb peas, ScabioH, 
CoiN,. Jlella",!n.J """.., .nd J/tiu,IIM noNrGJlII.(!) BA inc",,1ied the 
number of shooIs ~r pllnl l" . and by using the l:}lo1<inin ~Iinfibosiok. 
five [0 s,~ \ifM$ as IftIIny $hoo1s per kafnpLvru; "'CrC obttIincd {I I. 
~ prt:§Cnl study was undlemlm 10 i"~est1pte the dft<:1 ofq10iunllls 
MId Ihid..uurQII 011 fornoltion 0( ~.J plantlets and tpear prod\ocllOll and 
thl:ir interacrion in tlf*lgus pl...t. 
MATERIALS ANb METUODS 
PLAl\o"T MATE.RlAL 
The [~I planu u.5cd "'"eft} 10 12 IIIOndui old UC 1S7, UC 66, SOO W.rId 
Ida lea aspaI'qUI pl...ts arown in J .S lite plaslic ~ filled WJtb 
UC SOl' mix and raised 111 11'"''''''IoLI$C uJldn ambimllipt eoodiliona. 
1 empOInture ranged fllllli 19 ,4 ~s 10 26 7 clewUI Celsius. 
CHEMICA I.5 
Benzyl~me (6~HmmoJ-1lurille) and kiDetin (6[fwfwytamioor 
purine) "'"tU !he CJo1Oluain$ uJed in dUI lIudy. SlIX:k IOIatK:l.I 0( 
bftI7)ladnll11e (4.4mM) .00 killdin (4.MmM) wen ptepued by 
dinol\ iQI the chclnicall ItI IN He!" (10.1, d'5lIlied HP : HeL), ...d 
d l.!(,l1ed WJI£r. (lO rnl IN UCL uwl SOO ml d;'illed Wllterf l000rag) and 
d'~n muin, 10 one Iiler "Ohmt. l'hidiuuron (N.p'-yl-N-I,2,l _ 
lhid,u"I ·S }IU~I) i, an U'f>i deri~.li." 1I'i!h anpiricIol fonnula 
C.1t.M,O, ."Id mol"",,,I....~igbt 220. A $lOCk IiO&uhon of9 nlm (2000 
1'1'111) wu !'.e plled 11)' d"",*,,1111 4 I ofdle!lliQI (SO% .,;6,-.= ingedimt) 
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/!N!J)!Ilo(Sfitrg .tTeclNlolY WII ....,u". 
in S 1011 dImethyl sulfollKie (OM-SO) plus 10 1011 buffer X (principii 
fimctioninl qentJ: .Ikywypolyetho~y ethanol, thee Ind combmed flltty 
IDd phosphatic acidsllKi isopropanol), and then makin, d!e volume to one 
liw ... i!h double d;":illcd w.!Ota in. I-L volumetriC fluk . Lower 
CIOIICeflltltions "''ere made b)' dilutions from these $t()(:k $<)Iutlol\.l. 
SPRAY Al'PLICA TION'S 
~ cuk;...", UC S7. UC 66. 500 W atId 10111 Lea II'Cfe spnyed 10 lUll off 
.... id! solutioM of concenlrllions O. 0 .... 1.1, 2.6 .nd J,S2mm 
bmzyJadmIM, and 0, 0.9. 1.&6, 2.7&nd J_nmM kiMtin The It\Imbm of 
l.teraI buds tMl 11""'" aM formed aenal plantld$ ...ere C(lUIIted ""id!. 
hind !ally counter 
SOIL DRENCH APPLICATION 
These trealments ~ pcrfonncd 10 e:urni~!he efl'«t olcytokinins 011 
prom9lJon of rhimme bud gro'<"1h. Thc soil SUfTOIIndm, CIGb pI_ .... 
drenched .... ith 100 ml of eech ollhc truUnml clIcmical COIICcntnrltiom. 
COIKCfltflliom and cuhivvs used ..ere the same II in sl")' 1mo1mCnb. 

11w numbn of ~II"S produced IIId am.l plllltkls rormed _'" .-JI"dcd. 
EfFECTS OF CVTOKiNIl'OS ON SHOOTS OF DJFFERL"IT AG[s 
TMR. nperimcnls...-en: undc:Tullen to tW respomc ofihOOl$ of~ 
plulls uf d,ffen:nt Ips 10 cytokinin Shoob 6, a.nd 10 ..cela old_, 
idenlified by UlJIlII& 10 spellS on e.eI! of 6- rrKIIIdro old UC 131 ~ 
pluns c~cl)' lWO week$. Pi«~ of cotton --.:I ..ilh 1.l2m.'d 
bcn7-)l1a<knine SOluhon ",-ere "'upped It !he middle ofeech shoot. The 
cotton piece ....u covered wilh a Ihin pol)"cth)·It~ strip to milUmize 
e~aporallon Uld to mcreasoe absorpbon oflhe cbcmicll. The aumbcn of 
latenll buds !hal Jl'Cw IIld formed aerial plandrts "''e'" roomed. 
U 'YECTS Ot' CYl'O KJ NINS ON RHIZOME BUD J:'(ITIATION 
The objective of !hi! ~mrnt Wall to l:1/aluale innuence orcytoluniM 
011 promotion ofpi$tini bud,.nd 011 in,tillrioo ornew buds.. Four- month
old UC 66 alIpIlrilUS plants a:rown in l.S liter pltillc POU WC'fC I.ls«l .. t~SI 
pillnu The planll were n:fTIO\o'cd from potS &nd lOil WIShed off 10 expote 
roo.. and crown. Buds and Jhools on each crown ",-ere counted and pllnll 
repoIIed Uld WI1C'fed 10 IC'l !he soil 11eIIIc. The next day, fi~e pI.nt-KlI 
....ere trealed wnh concentrlllOlls of 0, 044. o.n. 1.32 Dr 1.76mM 
~laOcmne IOIUloon Each plan! received lOOm I of the chcmiCllI 
lOIuIion u soil d",nch. Aftu 5 " 'ceks pl3nts"",.", mnovecl from polS Uld 
sod wubed off, and • reoo\KlI of Thizome buds and IhootJ rormed wu 
clone The nlllllbrr orne"" buds fonocd,,~ dclennincd by sublractinJw 
number or buds plus sbooIs befon: ImoIlQC'f1t from 1hcit number after 
t!Ullment 
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J1IoII:RACI'lON-oFTHIDIAZURON ANI) BJ:1(ZYLAD£NINI 
Thi. in\~.stiphOlll ~ undcrtnell l1li study intelectiol, bl:r"lln 
!bj,I,ln'roII mel bI:ozytadenine In formltion or .naJ plan,leu Md 
prodU(:lIon of lpearl in UJII"IIII planll UC 66 UparliUJ plants, 4.S 
.anthI old ""«e IUld u test pa... ThidlAZ\lron (09DM) and 
benqllldenine (O.u...M) were IIJCIfi 
1M p-..u wwe tlAIed u foDcJwI;. 

1, Foliage sprI)'Cd.lIt! dilti1kd _ (coalrol). 
1 Fol.... 5pRyed WIl:h thidiamn:Jn solution.~ 
) Folaap ,pn)'Cd ...... thidi'hwoo solution md Ifta dw IOIutioft 

dried, the.,... ...."m! r.spny~ willi benZ)ladenine IOlution. 
" fol~ ",,*rN with bc:mylldeninc 110M;':'" 1.1oac. 
s. 	 Folo&&o: 'Prayed w.m benzyladeaillc toIutJoo and aft« the solurion 

dried !he plants wmll'HIpQyed wilt! It!idiuuroa lOIution. 
6. 	 Foil.. tpJ'II)'ld ... ,111 • m'lIb,tr'e ...ftludi.uLrron and benz)'l.:kniM 

wluliolll (I: I. 'Iv) 
7, Soilcftnc:hed ... ilh ....'-rdo.lM 
I Soil <hncbed wnh midillO'lUl'OIl IOhllioa aItoM. 
9 Soil dreathed ....th tMdiwmla IOIu1Wn and after 1M tolution IllS 

" 
beIrI. drained the pob _re re.drenched .... ,th benzyladallfte IOIution 

I 10, Soil dn:nc:hed witIo bmzyl",j""....,IOhMi.:ln ..~ 
Soil 4'1:DtMd with beGz)'iaOmilK".,;I ~dnPn..iC the pob wa-e 

fe· dralcMd .. jtll ""diazuron !IOlu1ioa" 
12 Soil drcndJed w,m .. 1Il;,,'un: of the two dlemi...1 IOhltiQM 

(1,1,'1;\1). 
In ..,..'" Irellllllcnh pl:lllts wen: .pny~ 10 run off. while in .oil 
dmk:hong IJulmcllIs, Neb plant ..-.s ~ wKh 100m1 oflOlUbOn. 
The number ofKro&l plaalkh fonned and ~ prodooad were I'ft'Jf'Ikd 
~ ,,«u after traaIIerIts. 

APTCAAL DOMINANCE EXPEHlMEN1'S 

n- e~perimc:<'b eum,n«l eff""u of~"",e Of Ib~nce ofmalll s/M.x.JU 
,I,ieel of apenlgll5, or ,ts rcr'lICflIIetlt ... i,h Iwun, 011 formation ofKrial 
p~tJetJ on s/IOOU "r 1I$J'WlI&1I$ plants uaRd with lh,dWlnOn. Five. 
i1'Iooltkold UC 66 UpM"agU1 pllnls "'mI IIXd u _ planls.1'be plants 
W\'n! ,.;,ed in tM same ooadltiool.. -iwc:d e.rh« Th.t1lZU11lII 
(00)%) In Ianulin waI Pft'P8"Od II)' dl5lOlvin& it in few millolller1 of 
dhT1<:<!t~)'1 sutf.nKk and then mi~i"B .. id! melted lanolin. Indolebu')'tri<: 
Kid (0.01% and 01 ~)_"' ~d by d~l~inB in dhanolllKl mixing 
.. jlh melkd '-'olil\. 1M plants \oCfe O'ealCd.5 toI1ovo5:
~ Caatrol (oo truIIMnI) ,,--
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2. Apex , .......ed from !he mIOllllboot. 


J Apa ~ lind ~1Motd Willa Ianoli"IIODe. 

" Apex ioUle\, thidiuwoa in boolin p~ on t.tenJ buds 

S. 	 AJ!u: ~~t.cCId ....lIhO.OI%lBA.andIlIlJiulwnplaced 

00 """' .... 
6. 	 Apex. ~ed. replaced With 0.1% IDA and thidiazuron plIced on 
II~ buds. 


1 Apex inud: Ind!he planu $pn}'ed til run ofh'ith Ihidiuuron 

• . 	 A!W>; rano.....t, nopll«d .... ith 0.01% lBA and pllIItS 'P"'w to". 

off with thidiazuron. 
9 Apex.-o-ooed IIId nopIa:ed with 0.1% IDA IJId planlS spn)"ed to 

run off wid! tbichuul'Oll.. 
The -*' nf~aI pIanIleIS formed on -.II ihoot "'II recorded S vreeU 
Ifter tmllment. 

RESULTS AND mSCUSSTON 
FOLIAGt: SPMAY TR.f.ATM[NTS 
Laten.l buda (III aspAtI/IW .... ...-- pn:i1l'lOMd 10 pow and fnna .m.J 
planlk:ts "t\en ~ 10 nItI off with I IoOlutlOli ClClIIlllining difTUl"nl 
~t...tionI ofbmzylldcnine rr.bk I ). Ail in !be t_ of,hid,uul'OO'l'" 
an KriaJ plantld fi.. Ippcwai •• ~ tkI1I ....ith ......nl~n tip 
COIl1Ilnma WienoJ buds nch sub-t=Ided by I raiclish hrao::t nllt_ 
eloq;aled _ formed III aerill plMllet. -..iIieb _ easily detltll.ble frnm 
the mother p'-nt. The p1anu were _pon$ivo It). -iO ofcorKalCrlllionl 
The numbo:T of .mal plwlcu incl'elkd IJigkly with inti . 8 
1XIDt~ of benxyl&denine lip 10 2.6 mM(Tablel). In Ihl<i tnpeCI 
bem)lldnllno: and thidiazllJOllMd lirail.,. effecu on uplngUs sy_. A 
IICICItd dIfference. h~w:c, betY.«n coffee" of benzylldel1lne and 
thicbamron was !hac foti. sp... y with Ihe fonnel led It) measc of 
~ buds and production of mill)' spears ilmulWleClUlJ). rrable 2). 
" ilile in the ~ of Col,. IJIRY by thidi.- tbere ""'110 cff"cd on 
rbizDme buds, (Table 3). This IU8&C5U IIw bcaz:rladm_ or _ 
...:oodary ~MmICl.l or ~boIie product II\OVC$ from MIIial .boob 10 !be 
lfIizome where n elIert. its effect ill promoting rhizome bud! 10 gow 
ArIOIher dlfT~ bet-.. the two sub5t1rlOCS wu that Ih,d,azu"," wu 
more efTeclJ'o"C II lower COIICftIlllhons thlll bmzyladr:n;M In foonatioa of 
aerial pbNlets. 
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l Mun te~\lon ofeoncenlralions by Ou~' s Mllh'ple bnF Tesl, 
S% It,~1 

TlbM(l): lfJtd fDIiap 
",.elK.... i • 

• Mun ~lionofWllttnualiombyDuncan • Mull'" R.Ir\aITesl. 
S% level 

23VoI 2(2)200t 



....1of $clew • J tQmm u.....«..., t!,... 
ToW.(l): [tftd o(ltoWlaDlroo op,Mild .. r"• .,n.y .. l.iw.liH 

vfrilu- .... 

--

SOIL DRENCHTR£ATMEfIoTS 
M.ny m~ buds IWft mm\lbad to flOW ...... ~.Iy IIId p-ocb:c 
...... )' spun ......... plants were Ift:MlCd _1111 ~nine .. toollftDch, 
(T1Ibk ,,). 1M hiprr dtoec......,wioa,d.d...... dluu.berol'spell'l 
pn;!d1lQed .10 2.6t aM -..traUon.Tad find.. itlilailor to _hat has 
t-n reported for lllidiazuron.~. UncI« aormal oo.dlbOftl there b • 
periodic procbICIic. 0( IpC*IS II)' tJpIrq\II pIMu. inMrvor beroro • 
opp:oranu of I'/l1'o IpAtS on.- plln!: von. with '1(1ent or m.tunty to 
whkh m. firM....- iJ ,I\owed to reodi"'. lb. periodic 'fICIIf production 
IppI!lIIli to be due 10 _ tort of""pon.J inhibition 11..1 mi&flt.1Io be 
the UK "lib berll)'lidenine, WMft thi. pMOOlC spear ~tlon ..... 
_mlpIe(! by beu)1I6et1ine appIjqc;" IUIIttml in promotion orjptl'lnh 
of ..,y bud.. In Ipile of !his ClpIlrlatJon. die ... or ...,.;0. 01 
eyIOkini.... ,. lOt _II 11I"leutoc:llll(I)-s ills lOt ponible 10 "'in Ibeir 
cua ph)~ crr-t'I 
In c:ontfU 10 rffecl 0(tW~ .....otd IS toil "-hc. filmIMion 01 
.mil pIIntlrU c. ; ....... Ihoc:u. ., MrioI plant ... wen fotmed on 
uplnpl 1IIooh •• ftlllil oIbeazylld=ee toil cIrI!di app/irnion. Th..Ill"" thai ~1Iden'ne or _ Me .... ylUbancedid __ 
from rh,_ IIId fOOl ~ 10 ....1 ~ 10 caUM.m.r ~ 
fomwioL U.... diidiKwoal/ld bcnzylod .... _, DMttD dJ6 ......1a1e 
IIcmJ buciI on ~... ~ 10 pow IIId producJe .nil pllIIIlIrtJ, or 
mWlll'lli bud. to pvw mel form 'peu'I. 'III'IIfthH applied ... !ipft)' (fable S) 
Of soil dftn«J (Tllble 6). This d,ffermc:e ill p/I)"io..r KbOIi. or 
honnona ia Ihe _ cloW illlOllllllUSl.lal 1t;1 knooro'n lfIIl'n several tal 

'Y1te"", wMre kinetin il hlfhly effecti~ ...... i\IIIJ.rtJly «CIIITmg 
cyroklO- II: ; )II,.MIe/)' iMlfeaiw. 
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'Mean ....ion ofeoncftllJU.,.. by Duncan'. Multiple Ita. Tfll, 
S% \eYel 

Table (5): EfrK"1 or IdJItli••pptiM u rolia,. .pny o.-W 
pl••llm .. ~ ,..Slb. 

.... 

Y)liS .. DOD • qnific.anl 
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J9!!!'!IIJ o(Scinoct .t Itdrnlol)' .... !r,loJ ...... 

Table (6): Etfm of kiD~dll applied lit soil drtltdl 011 uri . 1 
pl.lltlet fOl'1llalion and .pear produdioa iII..,para&IIJ planb. 

Number of Hrial pl••deb ptr llIoot alHlspta" per 

PI." 

,,,
• 

•••• •• 

Tests.S% I~VC'I 
Y NS - non - significant 

EFVECf OF CYfOKlNIN ON RHTWME Bu n INITLATION 
The lJaunems ofshools ordlffemlt.p with bl-n:yIJdenIllC solution led 
10 differenl respoasell . y~,t.oou were more respon,ive than older 
met (TIII* 7). This WlWS dull the. respoII§C ofuparaaus plAnlllO 
bwZ)tadeninc if _,Iar 10 Ibc ir ~ 10 thidiazuron (0 ,. 

Table (7): EtT~ct of 1.3 mill tx.zylad~ninf .ppl~ in «Ilion 
piKet t ,boot. of diIJ~rtnl aset. 
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En' ECT OF C\ 'TOKII'I I N 0;'10 RlIIZOM f. DUO I ...ITIATIO" 
1M 1",.lmenIS of asparagus planl~ "ub d,ff~renl COO\:<;:nInlIIOIIS QF 
beiuyladen,no: n"ulred ,n FonNI;"" of ....w buds. frablc II) lhis ""..It 
$U&IICSIs 11131 !he IKIIOII ofbenz) ladenlne in ".,Ingus 5} 'I~'" was .,,,,,11' 
10 ,uoon of k,nelln. "hicll has w.:n ~ed 10 c.u.., bud ,nll,ali"" ,n 
SC\enl rlo,,1 splems (weh as tobocco "",01: culiu",' m I,UII. ''''f:l'''''' 
mon. I' ; In Coovn"'ulU5 ronu • " , : in Begoma Ica~es. ,," Tile tff~"'t of 
bctIX\ladcn,no: 00 bud 'noIiat~ in ~gus rhu.ome , $ Slm,b, to m., 
efrcci of Ihod,azuron on bud init,ation In the 101m<: system as has bHn 
rt'poncd ea.htf '<'. 
1/'I'TERAC'TIO:oi Of THIIHAZURO'" AjI,U 8[,''7.VLAU[.... I...F: 
lablc (9) sllo"'3 ~Ib of mlerlKlion ofthod,arorOll and benZ} I.dcnono: in 
(""nation of wllIIl pl,"llell. Plar.t, trcalM" ith lhidLUUron ,10' 01: I!I'C thl: 
hl&h~ nllmber Qf ..nal pl."llc!5...h~"s ben'~laden 'no: .Io"e produced 
I.lOl: I,mesl n~mber Thld,nurnn applOl:d Jll'1O< 10 or In a ""XIU",,,,!h 
benl)l;w.kn;,OI: produ.ed ~n 'nlenn~dilie response ;n aero.1 pla nl lC! 
formallon Table (10, silo.. , thai ,;m,I'r ,nlC:raaion occur'Kd "Mn 
chemical tol .. 100I15 " en: '!'I,hed as 50il drc11Ch. TM tl:,U llS sUg&Cst that • 
p"",olol:;'11 mltrilel'"" btI"o:cn lhidiazuron and benZ) lao.knine <'><;cUR. 

bul d,e nlll:! cause of til Ii ,,·M.ac:tion cannot CQnc:I..... el) Ix- do:tc.mlned 
from llw..c '~Il> 

PI~nl 0 

~ 
N\mber 

I 
2 
), 

I . 
, \lean , 
TC~I. S"" I 
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rlb,,(9): '.ttractlon o(tillldiu"n,ln (t"id.) .nd bflU.) I.denine 
Itpplted ItS folitRe SpnlY 011 Itri.1 p"'nt~t (orm.ti (," in 

piMats 
I 

TAble (10): Inl~rw.. tlu" "fthidiuuron an,1 ""n~) l:od , n;nr wllplird»~ 

soli drtlloCh ilt Ihe rormalin o f aerial pi in •• I'w .....!!n' 1 )I~nIS 

S% Ic\cl. 

APICAL DOMINANCE EXP[RI\lE~n. 
Remo\'1l of apeJl from maIn "'oot or fell", .•1 of.~~ and " ca'ORi,he 
..ound ..nil lanoI,n dod IlOl promote 1ate..11>00,.\0 '""" and fOfm aenal 
planllns (fablt II). Table (II) Ilso sho..~ Ihll pl.i"'''' Ih,d ..""ron on 
lalnal buds of shoots '" I,h inltcl apKts. Of shool' 1M ....tllch .piccs ....Cre 
~ed .. idl auxin. promoted laltr.l buds 10 grtn"" and form nnal 
pI.",1tt!. L;l~;'5C. "P"1)";nll Ihidiuuron 0II10~' of ,nltcl apKC$ or 
ihoolli .n ..hicli apoces "'tR rcpltced ....ilb I"~ IM kd I" formahon of..,.ill 
pll"'ltt$. So, remo\..1 of apices. ""Ihotollhidi.ozuron IrcalJTItlll, hld .oo 
tffect on .en ll plII'Id= formauon, ", b.l~ thodoal.ll' on treoounents led 10 
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Joynylgf~ot"" II;' hry __ <.UilI",., .... 
({K1Iqtlon of ~....I pbntlcu. The ""'tbn.c- ofllunl ~llIItsht _ be 
urwI« .ole eonavI of -.n ape.. buI Medlod,Lc~(t~U.. ) 
""gIII.1to hI~e _,.... lOiIoIubII:_ lrlO"••""MI .ed., 
1M ....I budl mi&ht sull be: UIIder oahitH,- by !be clectophyUf,. .......... 
Ibod~ was lppI,ed • ,..s atw 10 coumtftd ,lIIubobQ. u~ c. 
"tenol buds by Iptee!l .nd cL.lopb)t.. 01' by cxos.e.-lr applied .u";" 
.1Id dadoph~Us. -' pn>mIMe (ormMKlOI of_iaJpt.-ol!euonasplnllll 
,hoou 

"hblf (II): Effect of ",1IIO'·.lu( 'hoots .pleu .ad I",.I.~DI 
wilh IIIdol~burrri( uld IDd ,.loidlulu'O" lID (orm.ril)_ of url.1 

in pl.nt.., 53 _ntlo, otd 

,,)ot to. t.... 

Ie\rl 
A" ~ Conlrvl,no IrC._nI 

8' .. Apu rtInO\ lid (rom mOl .pex 
C" .. A~" 1'C/DO'o eel ,tpI .. -a;I .. ilh lanolUI 
0 " .. Apex -. dudlllUlOI on IlIalIt bt.od.. 
E' .. A~" mIIO"ed rtpIIced .. !tIt 0,01~. IBA, Ilo..tw:r.lrw pul on llleral ..., 
F" A~x mllMlId ~ed "lito O. 1'- 1BA,llud.a_ pit on a.raJ ..... 
G" .. Apo:-J. III&Kl, 1lud......1011 IJIfIYon pI.nu. 
H'· Apu 'mlO\..-I replaced .. tth 0,01% IBA, Ibod~.,.,.. on pllml. 
I" .. AJ'C'~ l'mIO>ed rtpIIced ... ,do 0 I'" IBA. thod..llIf'a. ....y on pants. 
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