EFFECTOFIBAONROOTINGANDGROWTHOF(IxorachinensisL.)
TERMINALCUTTING

ABSTRACT

The experiment was conductedatCollegeofHorticulture,DapoliunderDr.
BalasahebKonkanKrishiVidyapeeth,Dapoli,in2023. It comes under tropical location with an
averagewell distributed rainfall 3500-4000 mm during june to October. The soil is come under

lateritictextural class varied with loam, clay, sandy loam. Ixora ispopular ornamental but difficult to

rootplant was used for the experiment. The experimentwaslaid out in randomized
blockdesignwitheighttreatmentsandthreereplications.Mature terminalcuttingsof sizel0-15
cmlengthwith4-5leavesaredipforSmininthesolutionconsistingdifferentindole Butryic

Acidconcentrations i.e. (control) 250, 500, 1000, 1500, 2000, 2500, 3000 ppm solutions. The
cuttingsunderstudyrecordedsignificantvariationwithrespecttoalltheparameters, Theresultsshowedthat
amongalltreatmentssurvivalpercentage(60%)maximumplantheight(18.17cm),maximum number of
leaves (14.08), stem girth (3.91 mm), longest root length (9.03cm), number ofsecondary roots
(17.93), fresh and dry weight of shoot ( 3.55, 1.03g), fresh and dry weight of
root(1.40,1.18g)wasrecodedinT streatmentconsisting1000ppmIBAsolution.However,formaximumnu
mberofprimaryroots (7.27)wasobserved in T3(500ppm) treatment.
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INTRODUCTION:

Ixora botanically referred to as IxorachinensisL.this blooming plant is often used as ahedge
element in landscape design and is a member of the Rubiaceae family. Plant originated
inSouthEastAsia’stropicalandsubtropicalregions.IxoraalsoknownasRugmini(inindia),and it goes
by a number of common names in different regions including Chinese ixora,

Junglegeranium,flameof thewoods,jungleflame, WestIndian Jasmineetc.

Asspacebecomescaresinurbanareasverticalgardenandrooftopgreenery  are
becoming popularsolution,ixoraiswell-suitedforboththeseapplicationwhichmakesitaviableoptionfor
urban settings. Ixora can withstand relatively high levels of droughtin urban landscapes where
construction and land development areas are prone to erosion and waterconservation is crucial. It
alluring appearance and adaptability in various landscapes settings alsodrivedemandinin

urbanization and support thecultivation of this species



In natural settings, plant root capacity is mediocre, primarily depends on physiological
stateof mother plant, time at which cuttings are taken, type of plant growth regulator used such
factorsinfluenc rooting success. Ixora propagation has numerous potential for generating profitable
self-employmentamongsmallandmarginalfarmers,butseedpropagationisunsuitableforthecommercial
output. As result ixora is vegetative propagated typically by means of layering andcuttings. Ixora is
a medium-to-root plant and generally during cuttings propagation, hardwoodcutting is used which
gives very low survival, but effective use of plant growth regulator
andcontrolledenvironmentalconditionslikegrowthchambercanalsogivepositiveresultsinterminal,
apical and tip cuttings. In the realm of propagation application of growth regulator forrootinitiation
play acrucial role infieldand additionally thepresence of natural (IAA) andsynthetic (IBA, NAA)
auxins are critical for root development. Among the growth regulators IBAis the most often
utilized growth regulator. Understanding the optimal use of growth regulators
anddemandforixorabyrefining the method of propagationonecanguarantee a
consistentsupplyofmaximumplantingmaterialfromsingleplantbyusingterminalsectionmultipletimesino
neyear ratherthan onlysinglestemcuttingin
theyear.Allthingsconsidered,thisresearchmayresultinusefulapplication that
advancesnurseryindustry.

MATERIALSANDMETHOD:

The present study was carried out during the academic year 2023 at College of
Horticulture,Dapoli, under Dr. BalasahebSawant Konkan KrishiVidyapeeth, Dapoli,Maharshtra.
Amongdifferent ixora species 2-3 year old mother plant of chineseixorais used for
obtainingterminal cuttings. Thecuttingsareplantedinmediumsoil+vermicompost3:1
ratio,lateritic clay loam soilispreferred forthe media.Forthedesiredquantitiesof IBA,I tw a
sdissolvedinl0mlofethanoltakinginvolumetricflask andthenthe volume
wasmadetooneliterbyaddingsufficientamountofdistilledwater,similarlydifferentIBA
concentrationsi.eT(control), T2(250ppm), T3(500ppm),T4(1000 ppm), Ts (1500 ppm),Te (2000
ppm), T; (2500 ppm) and (Tg 3000 ppm) solutions were prepared. Only mature
terminalcuttingsareusedwithidealsizeof10-15cm,3-4nodewithleavesintact(4-
6)aredippedinlBAsolutionsfor5-6minandareplantedinprepared mediumat 30, 60, and 90 days
afterplanting of cuttings, observations are recorded viz. Survival percentage, plant height, number
ofleaves, stem girth, length of longest root,number of primary and secondary root, fresh and
dryweight of shoot, fresh and dry weight of root. The current research data was statistically
analyzedusing the conventional method of analysis of variance in accordance with the method

given byPanse and Sukhatme (1995
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RESULTSANDDISCUSSION:
Survival%o

Atendofexperiment90daysafterplanting,treatmentT,with1000ppmIBAconcentrationrecorded
statisticallyhighestsurvival(60.00%)whichwasatparwithtreatmentT3(57.33  %)(i.e. 500 ppm).
However lowest survival (36.00 %) was found in treatment
Tg(cuttingsdipin3000ppmIBAsolution). ThereasonforthehighestsurvivalinT ;and Tsmaybethatthesero
otshavethe greatest number of secondary and fibrous roots from the primaryroots, which likely
absorb more nutrients from the soil and aid in the growth of plants. The reasonfor
thelowestsurvivalcouldbe
attributedtothetoxicityoflBAathighertreatmentconcentration. ThesimilarfindingsarerecodedbyL aleta
I.,2008inhennacuttingsandTangawade, 2022 in croton cuttings.

Plantheight(cm)

At 90 days after planting, there was significant variation seen in plant height due to
differentIBA concentration. The maximum plant height was recorded in T4 (18.17cm) which was at
par withT; (16.73cm).Howeverminimumplantheight(13.30cm)wasobtainedinTg Rapidrootinitiation
increase the surface area accessible for absorption of nutrients from the soil, and higherassimilation
leads to increased metabolic activity which promotes shoot growth. Similar findings arereportedby
Gad 2019 (Tabernaemontanadiverticata) and Mejuri et al., 2019 in (Duranataerecta)tipcutting.

Numberofleaves

At 90 days after planting the numbers of leaves are statistically influenced by
IBAconcentration. ThetreatmentT 4(14.08)producedmorenumberofleaveswhichwasonparwithT3(13.9
0 mm) T, (13.57 mm) T41(13.07 mm). However treatment Tg exhibited minimum numberof leaves
(11.99 mm) after cuttings. The result achieved could be attributed to cuttings treated with1000 ppm
IBA solution,whichpromotesshootgrowth,resultinginanincreasednumberofnodesandthe formation of
more leaves. Thebest result obtained for 1000 ppm IBA regards tonumber of leaves are in
agreement with the results of Wazir, 2014 in camellia cuttings and (Halderetal.,2002)in

ixoracuttings.

Stemgirth

At90daysafterplanting,significantlyhigher
valueforstemgirthwasrecordedinT4(3.91mm)containing
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1000ppmsolutionwhichwasatparwithTs(3.55mm)stemgirth. Andminimumvalueforstemgirthwasrecor

dedinTgtreatment (2.81mm).Themaximum numberofrootsand longer
rootsmayaidintheabsorptionofnutrientsandwater,increasingxylemandphloemwidthandoverallplantvig
our.Eventuallyhelpsinexpandingthestemgirth. TheresultsobtainedareinaccordwiththeresultsofGad,

2019 in Tabernaemontanadiverticatatip cutting.

Tablel:EffectoflBAongrowthof ixoracuttingsafter90daysofplanting.

Number

Treatments Survival(%o) Plant Stem
height(cm) ofleaves girth(cm)

T;-Control 48.00 15.73 13.07 3.26

T.-IBA @ 250ppm 50.67 16.40 13.57 3.30

Ts-IBA @ 500ppm 57.33 16.73 13.90 3.55

T4 1BA @ 1000ppm 60.00 18.17 14.08 3.91

Ts-IBA @ 1500ppm 45.33 15.47 12.54 3.00

Te-1IBA @ 2000ppm 43.33 15.20 12.47 2.96

T7+-IBA @ 2500ppm 40.00 14.39 12.34 2.88

Te-1BA @ 3000ppm 36.00 13.30 11.99 2.81

Mean 47.58 15.68 13.00 3.21

SEmzx 2.7 0.5 0.5 0.1

CDat5% 8.1 1.6 14 0.4

Ftest SIG SIG SIG SIG
Lengthoflongestroot

At 90 days after planting statistically maximum length of root was recorded under T4
(1000ppm)IBAwhichwas(9.03cm)andwasatparwithtreatmentT3(8.31cm)andT,(7.91cm).While  the
minimum value for length of longest root (5.71 cm) was noted in Tg treatment. The resultscan be
attributed to the efficiency of suitable doses of rooting hormone in early stimulation of
callusdevelopment, increased hydrolytic activity and faster emergence of roots from treated cuttings.
ThisresultisincloseconformitywiththefindingsofRamtinetal.,2011forpoinsettiacuttingsandSinghet al.,
2010 forBougainvilleacuttings.

NumberofPrimaryandsecondaryroots

At90daysafter
plantingthedatafornumberofprimaryrootsshowedthatT3(7.27)recodedstatisticallymorenumberofprima
ryrootswhichwasatparwithT,(6.47)andT4(6.73)Whiletreatment Tg shows lessergrowth ofprimary

roots(4.53).The reason behindthe maximumgrowthofprimaryandsecondaryrootscouldbeappropriate
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concentrationofsolutionincreasesthe
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rate of

celldivisionandenlargementwhichfurtherhelpsinearlysprouting,increaseinheightofplant,numberofleav
es,stemgirthwhichwasrecordedinT sfollowedbyTsandT, “More

thesourcemorethesink”leadstofacilitatingthenumberofprimaryandsecondaryroots.

Freshweightof shoot

Attheendofexperiment90daysafterplantingitis observedthatTtreatment showsa significantly
maximum fresh weight of shoot (3.55g) which is on par with treatment T3 (3.27 g)and treatment Tg
which showed poor result(2.11g) for fresh weight. This resultis in conformitywith the results of
Baldottoet al., 2012 concluded that increased size of root system affects in itsability to enhance
optimal shoot development and growth, resultingin the increasing fresh weight ofshoot.

Dryweight of shoot

At 90 days after planting Treatment T, (1000 ppm) recorded statistically maximum
weight(1.03g)which was at par with T, (0.86 g) and minimum result for dry weight was observed in
Tgthan the control treatment which was (0.32 g).The result for dry weight of shoot is best at
optimumconcentrationinT4andshowspoorresultsbelowandabovetheoptimumconcentrationandtherefor
e trend is in descending order as given below. Similar result was observed by Gad, 2019
inTerbernaemontanacuttings andTangawade,2022incroton cutting.

Freshweightofroot

The fresh weight was found maximum (1.40 g) in T, which was at par with T3 (1.37 Q)
whileminimum was observed in treatment Tg (0.76 g) containing 3000 ppm IBA. This might be due
towhen IBA concentration is optimum it promotes uptake and production of food material in roots
andcell density of root become high which increase root fresh weight. This finding is in accordance
withtheresult ofSinghetal.,2014induranta goldencuttingsandSaudagaretal.,2020in ixoracuttings.

Dryweight of root

The significantly highest rate of dry weight of root (1.23 g) was found in T3 which was at
parwith T, (1.07 g) and T4 (1.18 g) while minimum value for dry weight found in Tg (0.66 Q)
treatment. ThismightbeduetocuttingstreatedwithappropriateconcentrationoflBAhelpsinbettermobilizat
ion and translocation downwards the primary metabolites for heather adventitious rootformation and
nutrient uptake ultimately results in maximum dry weight of roots. The results arepartially supported
by the reports of Manjunathet al.,2022 in chrysanthemum andHalderet al.,2002in ixoracuttings.
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CONCLUSION

Based on the result obtained, it can be concluded that as compared to higher
concentrationsabove 2000 ppm ofIBA, lower concentration upto 1000 ppm can improve rooting
charactersaswell as helps in improving the shoot characters in ixora. Optimum concentration of IBA
usefull foreasyand fastermultiplication ofixorathrough terminal cuttings.

Disclaimer (Artificial intelligence)
Author(s) hereby declare that NO generative Al technologies such as Large Language Models (ChatGPT,
COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript.

Table2:EffectofdifferentconcentrationofIBAonrootingcharactersofixoracuttingsafter90 days

ofplanting .
Treatments oll‘_lirrllg(];]g;t Rootnumber Shootweight Rootweight
root(cm) | primary | Secondary | Fresh(g) | Dry(g) Fresh(g) Dry(g)

T: 7.51 6.20 14.67 2.82 0.66 1.07 0.94
T, 7.91 6.47 16.80 3.07 0.86 1.34 1.07
Ts 8.31 1.27 16.60 3.27 0.68 1.37 1.23
Ts 9.03 6.73 17.93 3.55 1.03 1.40 1.18
Ts 7.12 5.67 12.73 2.61 0.55 0.98 0.83
Ts 6.72 5.53 10.20 2.48 0.53 0.90 0.78
T 6.51 5.07 8.20 2.20 0.44 0.83 0.72
Ts 571 4.53 9.93 2.11 0.32 0.76 0.66
Mean 7.35 5.93 13.38 2.76 0.63 1.07 0.93
SEmz 0.4 0.3 1.0 0.1 0.1 0.1 0.1
CDat5% 1.3 1.0 3.1 0.4 0.3 0.4 0.2
Ftest SIG SIG SIG SIG SIG SIG SIG

Disclaimer(Artificialintelligence)
Option 1:
Author(s)herebydeclare
thatNOgenerative AltechnologiessuchasLargeLanguageModels(ChatGPT,COPILOT, etc.) and text-to-
image generators have been used during the writing or editing of thismanuscript.



UNDERPEERREVIEW

REFERENCE

Baldotto,B.E. L., Baldotto, A. M., Soares, R. R., Martinez, P. E. H. and Venegas, A. H.
V.Adventitious rooting in cuttings of croton and hibiscus in response to indole butyric acid
andhumicacid. Rev. Ceres, vicosa, 2012;59(4): 476-483.

Gad,M.M.FactorsaffectingadventitiousrootformationandsubsequentgrowthandfloweringofTabe

rnamontanadiverticata. AssiutJournalofAgricultureScience,2019;50(3):78-84.

Halder, C. B., Rahman, S. M., khan, A. M., Amin, R. M. and Kabir, A. M. Performance
ofdifferent ornamental plants for stem cuttings with IBA. Pakistan Journal of Biological
Science,2002;5(4):388-389.

Lal, G., Roy, K. P. andSingh, V. Y. Effect of auxins on rooting and sprouting behavior ofstem
cuttings of henna ( Lawsoniainermis). Indian Journal of Agriculture Science, 2008;78(12):
1013-17.
Manjunath,D.R.,Patil,R.T.,Patil,B.C.,Shiragur,M.,Nandimath,S.K.T.andSrikanaprasad,D.Effec
tofauxinsonrootigofterminalcuttingsofchrysanthemum(Dendranthemagrandiflora).Pharmainn
ovationJournal, 2022;11(3): 1436-1439.

Mejuri,S.,Mudyiwa,M.R., Takawira,M.,Musara,C.andGama, T.Effectofrootingmedia
andIBAconcentrationonrootingandshootdevelopmentof (Durantaerecta)tipcuttings. African
Journal ofPlant Science, 2019;13(10):279-285.

Panse,V.G.andSukhatme,P.V..Statisticalmethodsforagriculturalworkers.IndianCouncilofAgri
culturalResearchPublication,1985;Pp 87-89.

Ramtin, A., Khalighi, A., Hadavi, E. and Hekmati, J. Effect of different IBA
concentrationand
typesofcuttingsonrootingandflowering(Poinsettiapulcherrima)L.InternationalJournalofAgriS
cience, 2011;1(5): 303-310.

Saudagar,R.A.,Khobragade,M. H.,Thakre,A.S.,Bagde,E.,Borkar,V. G.andMane,G.A.Effect
ofIBA andtypesofcuttingsonrootingof
ixora.InternationalJournalofChemicalStudies,2021;9(1): 2594-2596.



UNDERPEERREVIEW
Singh, K.K., Choudhary, T., Kumar, P. and Rawat, J. M. S. Effect of IBA for

inducingrooting in stem cuttings of (Duranta golden). HortFlora Research Spectrum,
2014;3(1): 77-80.

Singh,N.,Singh,B.P.andSingh,H.K.EffectofdifferentconcentrationoflBAonrootingpotentialan
d rootgrowthofBougainvillea stem cuttings.Journal ofOrnamentalHorticulture,2010;13(1):
41-44,

Tangawade, O. P. (2022) studies on different rooting hormones on stem cuttings of
croton.M.Sc. (Hort.) thesis submitted to
VasantraoNaikMarathwadaKrishiVidyapeethParbhaniMaharashtra.

Wazir,J.S.EffectofNAAandIBAonrootingofcamelliacuttings. InternationalJournalofAgricultureScien
ce, 2014, 2(1):222-226



