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Effectofboronandgibberellicacidongrowth,yieldandqualityoftuberose(Polianthest
uberosaL.)cv.ArkaNirantara 



 

Anexperimentwasconductedin Horticulture ResearchField, Department  of  Horticulture,  Naini   

Agricultural   Institute,   Sam   HigginbottomUniversityof Agriculture,Technology 

AndSciences,Prayagrajduring April,2023  to March,2024 withan aim to identifythe 

mostsuitabletreatmentcombinationwith 

boronandgibberellicacidunderagroclimaticconditionsofPrayagraj.  The  experiment  was  conducted  

inRandomizedBlockDesignwithnine treatmentsreplicatedthrice.Treatmentsconsistedof twolevelsof 

boron(10ppmand15ppm)and GA3(100  ppmand150  ppm)eachandtheirdifferentconcentration with 

watersprayascontrol. Treatment combination (Boron @15ppm +GA3@150  

ppm)performedbetterinparameterslike plant height (21.8cm), plant spread (44cm), rachis length (38.5 

cm),spike length (88.4 cm), number of florets/plant(50.5),  diameter 

offlorets(16.3mm),floretsweight(13.2g),shelflifeofflorets(6days),numberofspike/ 

plant(2.8)whereasdaysrequiredforfirstflowerspike(70days)waslesser 
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1. INTRODUCTION 
Tuberose(PolianthestuberosaL.)isoneofthemostimportanttropicalornamentalbulbousflowering plants 

cultivated for the production of long-lasting flower spikes. It is popularly known 

asRajanigandhaorNishigandha.ItbelongstothefamilyAmaryllidaceaeandisnativetoMexico.Itisan 

importantcommercial cutas well as a looseflowercropdue to its pleasantfragrance, longer vase-

lifeofspikes,higherreturns,andwideadaptabilitytovariedclimatesandsoil.Itisgrowncommercially 

inseveralcountries including India, Kenya, Mexico, Morocco, France, Italy, Hawaii,South Africa, 

Taiwan, North Carolina, USA, Egypt,China,and many other tropical andsubtropicalareas in the world. It 

can be grownon wide variety of soils rangingfrom light, sandy loam to a clayloam. There is highdemand 

for tuberoseconcrete and absolute in international markets which fetch averygood price. Theyare valued 

much by theaesthetic world for their beautyandfragrance. Theflowersare attractive andelegant with a 

sweetfragrance. Flowersof thesingle typeare 

commonlyusedforextractionofessentialoil,looseflowers,makinggarlands,etc.,whilethatofdoublevarietiesare 

usedas cutflowers, gardendisplay and interior decoration. It is also popular cutflower,notonlyfor 

useinarrangementsbutalsofortheindividualfloretsthatcan 

providefragrancetobouquetsandboutonnieres.Applicationofplantgrowthregulatorsisbeingpracticedbytheco

mmercialgrowersasa partof culturalpractice toimprove 

thedifferenteconomicallyimportantandmarketdesirablecharacteristicsof 

thisflowerplants.Micronutrientsareessentialforbettergrowth of tuberose. They are responsible in activating 

several enzymes (catalase, peroxidase, 

alcoholdehydrogenase,carbonicdehydrogenase,tryptophansynthases,etc.)andinvolvethemselfinchlorophyll

synthesisandvariousphysiologicalactivitiesbywhichplantgrowthanddevelopment 

areencouraged(KumarandArora,2000). 
 
 

Boronplaysanimportantroleinthedevelopmentanddifferentiationof tissue,carbohydratemetabolismand 

translocationof sugar in plant. Ithelpsin the normalgrowth of 

plantandabsorptionofnitrogeninsoil.Ithelpsinrootdevelopmentandflowerformation.Gibberellicacidisknown

asanessentialgrowthhormoneforcontrollingvariousphysiologicalactivitiessuchasgrowth, 

flowering,iontransport,mediatorforacclimatizationofleafareaexpansion,stimulateelongation. 
 
 
 



 

2. MATERIALSANDMETHODS 



 

 
 
 
 
 
 
 

ThefieldexperimentwascarriedoutintheDepartmentofHorticulture,SamHigginbottomUniversityof 

Agriculture,Technology AndSciences,Naini,Prayagraj,duringMay,2023toMay,2024. The trial was laid 

out in a Randomized Block Design with three replications and 9 treatmentscomprisingof  T1-

Control(WaterSpray),T2–Boron@10ppm,T3-Boron@  15ppm,T4-GA3 

@100ppm,T5–GA3@150ppm,T6–Boron@10ppm+GA3@100ppm,T7–Boron@10ppm 

+ GA3 @ 150 ppm, T8 – Boron @15 ppm + GA3 @100 ppm, T9 – Boron @15 ppm + GA3 @150ppm. 

 
3. ResultsAnd Discussion 

 

3.1 Vegetativeparametersoftuberose 
 

Amongall the treatments,significantvariationin vegetativeparameters wereobservedin table1. 

 
Significantly taller plant (21.8 cm)was observed in treatment T9(Boron @15ppm +GA3@150 ppm), 

which was followed by treatment T3 (Boron @15 ppm,18.7 cm), whereas, shorterplants(3cm)were 

observed in treatment T2(Boron @10ppm).The increase in plant 

heightmaybeattributedtocombinedeffectofGA3andboron.GA3playsimportantroleofcellelongationwher

easboronisinvolvedinplantprocessessuchassugartranslocationandmembrane permeability, leaf 

photosynthesis, cellelongationand division,cell wall 

biosynthesisandnitratemetabolismTherebyresultingintallerplantswhichweretreatedwithoptimumdoseo

fGA3andboron.SimilarresultswerealsoobtainedinReddyetal.,(2009)ingladiolusand 

Mishraetal.,(2001)inchrysanthemum. 
 
 

Significantly wider plant spread (44 cm2) was observed in treatment T9(Boron @15 ppm 

+GA3@150 ppm), which was followed by treatment T6(Boron@10ppm +GA3@100 ppm,38.9cm2 

),whereas, the lesser plant spread (33.9 cm2 ) was observed in treatment 

T1(control).Theincreaseinplantspreadmaybeattributedtocombinedeffectof 

GA3andboron.GA3playsimportantroleof 

cellelongationwhereasboronmightbestimulatingmetabolicactivitywithstimulatingeffectoncellwallloosi

ng,increasedcellelongationalongwithcellenlargementandcelldifferentiation.Therebyresultinginwiderpl

antspreadwhichweretreatedwithoptimumdoseofGA3and boron. 
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Table1:Effect ofBoronandGA3onVegetativeParametersoftuberose 
 
 
 
 

 Treatment PlantHeight(cm) PlantSpread(cm2) 

T1 Control(WaterSpray 18.6 33.9 

T2 Boron@10ppm 15.5 38.4 

T3 Boron@15ppm 18.9 36.0 

T4 GA3@100ppm 16.2 34.4 

T5 GA3@150ppm 18.5 36.9 

T6 Boron@10ppm+GA3@100ppm 18.3 38.9 

T7 Boron @10 ppm+GA3@150ppm 18.3 35.7 

T8 Boron @15 ppm+ 
GA3@100ppm 

16.4 36.7 

T9 Boron @15 ppm+ 
GA3@150ppm 

21.8 44 

 F-Test S S 

 SE(d)± 1.61 1.63 
 



 

45.3 , 7(Boron@10ppm+GA3  @150ppm 

9(Boron@15ppm+GA3@150 

9(Boron@15ppm+GA3@150 

asobservedintreatmentT9(Boron@1 

 
 
 
 
 
 
 

3.2 FloralParameter 

Amongalltreatments,significantvariationinfloralparameterswereobservedintable2. 
 
 

Significantlylesser number of days required to first flowerspike (70 days) was observedin 

treatmentT4(GA3@100 ppm)which was followed by treatment T1(control,72days)whereas 

maximumdaysrequiredtofirstflowerspike(81days)wasobservedintreatmentT8(Boron@15ppm+GA3@ 

100ppm).Thelessertimeindaysrequiredtofirstflowerspikemightbedueto 

promptflowerprimordialdevelopment, improvedcelldifferentiationand proper utilisationof 

nutrients.Gibberellicacid regulatesflowerinitiationanditsdevelopmentandisessentialfor 

maleandfemalefertility.Higherconcentrationof GA3 might have reduced vegetative period, resultingin 

inductionof 

earlyflowerdevelopmentintuberose.Similarresultwasobtainedby(Arshaetal.,2021,Asiletal.2011) 

intuberose. 
 
 

Significantlytallerrachislength(38.5cm)wasobservedintreatmentT9(Boron@15ppm+GA3@ 

150ppm)followedbytreatmentT6(Boron@10ppm+GA3@100ppm,37.53cm),whereas,shorter 

rachislength(33.1  cm) was  observed  in  treatment  T1 (control). Significantly  longer  spike 

length(88.4  cm)w 5ppm+GA3@150ppm)which 

wasppm+GA3@100ppm,85.9cm),whereas,shorterspike 

length(74.9cm)wasobservedintreatmentT1(control).Thetallerrachislength   and   

longerspikelengthcanbeattributedthatgibberellicacid   increases   significantly   intercalary   

meristemcelldivisionandelongation.   GA3stimulatescelldivisionandexpansionin response 

tolightondaywhileboronhasasignificantroleinsugar translocationand membrane 

permeability.SimilarresultwasalsoobtainedbyMauryaetal., 

(2011)ingladiolus 
 
 

Significantlymorenumberoffloretsperspike(50.5)intreatmentTppm),which

wasfollowedbytreatmentT 

lessernumberoffloretsperspike(37.0)wasobservedintreatmentT1maximumfl

oretdiameter(16.3mm)wasobservedintreatmentT 

 
 

),whereas, 

). Significantly 

ppm), which was followed by treatment T4 (GA3@100 ppm,16. 1 mm), whereas, minimum 

floretdiameter ( 9 . 2 mm) was observed in treatment T2 ( Boron @ 10 ppm). The more number of florets 

perspikesandmaximumfloretdiametermaybeattributedthatGA3helpsingreatercarbohydrateaccumulationan

control(

@10 followedbytreatmentT6 (Boron 



 
responsibleforenhancingtranslocationofcarbohydrates,mineralsandamino-acidsfromthesiteof 



 

synthesistofloweringtissues.Thus,bothGA3andboronhadpositiveimpactonsourcetosink 
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flowersmobilisationofcarbohydrates,mineralsandamino-

acids,therebyincreasingnumberofflorets.SimilarresultwasobtainedbyArshiletal.,(2007)intuberose.Theser

esultsarein 

consonancewithfindingsofKumarandmaliketal.(2019)incarnationandRanaetal.(2005)ingladiolus. 
 
 

Significantly longer shelf life (7 days) was observed in treatment T9 (Boron @15 ppm + GA3 

@150ppm),which was at per with treatment T2 (Boron @10 ppm, 6 days), T3(Boron @15 ppm, 6 

days),T4 (GA3 @100 ppm, 6 days), T5 (GA3 @100 ppm, 6 days), T8 (Boron @15 ppm + GA3 

@100ppm,6days)whereas,shortershelflife(4days)wasobservedintreatmentT1(control).Thelonger 

shelflifemaybeattributedthatGA3helpsingreatercarbohydrateassimilationandboronalso 

enhanceshighercarbohydrate,amino-

acidsandmineralsinflowers,thusimprovingthefloretqualitywithhighercarbohydratesubstrateavailableforres

pirationduringpost-harvestlife,thereby 

increasingshelflifeofflorets.SimilarresultwarefoundbyBaskaran Mishraetal.(2007) 
 

ingladiolusandKatakaretal.(2005)inChinaaster. 
 
 

Significantlymaximumnumberofspikesperplant(2.8)wasobservedintreatmentT9(Boron@15 

ppm+GA3@150ppm),whichwasfollowedbytreatment 

minimumnumberofspikesperplant(1.5)wasobservedintreatment 

2.07),whereas, 

.Themaximum 

number of spikes per plant boronand gibberellicacid treated treatment may be attributed 

combinedeffectofoptimumdosesof boththesetreats.Gibberellicacidisknowntoincreasevegetativeparameters 

like plant height, number of leaves, leave weight which might have late to enhance rate 

ofphoto.Asaresult,availabilityofphotosynthesistodevelopingbulbsandbulbletsmighthaveincreasetherebylea

dingtoincreasinginspikeyield. Roleof boronand mobilising photosynthesismineralsandammino-

acidfromsource(leaves)tosink(spike)mighthaveincreasespikeyield. 

Similar resultwasfoundbyMahajanetal.(2012)in Tuberose. 

T1(control) 

T4(GA3@100ppm, 



 

 
 
 
 

Table2:EffectofBoronandGA3onFloralParameters 
 
 

Treatment D
required 

ays Rach
is 

Spike Numbero
f 

Diametero
f 

Floret Selflife Numbero
fspikes 

To flowerspike lengt
h 

length florets per floret Weight offloret per plant 

Spike 

T
1 

Control(WaterSpray) 72 33.1 74.9 37 13.3 11.8 4 1.5 

T
2 

Boron@10ppm 75 34.7 75 40. 
5 

9.2 12.2 5 1.58 

T
3 

Boron@15ppm 74 35 75.1 44. 
1 

10.9 9.2 6 2.4 

T
4 

GA3@100ppm 70 34 78.3 43. 
8 

16 11.6 6 2.07 

T
5 

GA3@150ppm 76 37.1 80.2 44. 
6 

14.2 10.2 5 2.06 

T
6 

Boron@10ppm+GA3@100ppm 77 37.5 86 42. 
4 

12.8 9.8 5 1.8 

T
7 

Boron@10 ppm 
+GA3@150ppm 

79 32.6 79.4 45. 
3 

14.9 9.2 5 1.9 

T
8 

Boron@15ppm+GA3@100ppm 81 34 77.5 44. 
8 

15.1 9 4 1.8 

T Boron@15ppm+GA3@150ppm 76 38.5 88.4 50. 16.3 13.2  6 2.8 
9     5     

 F–Test S S S S S  S S S 
 

 

SE(d) 2.33 1.63 2.33 2.59 1.51 0.9 
4 

0.63 0.32 

CD 0.05 4.98 3.49 4.99 5.54 3.22 2.0 1.40 0.68 
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4. Conclusion 
It was concluded from the present observation that 9 treatments under study showed significant 
variation in all the parameters. Treatment T9 (Boron @15 ppm +GA3 @ 150 ppm) significantly 
showed better performance in growth parameters like plant height, plant spread and floral 
parameters like rachis length, spike length, number of florets per spike, diameter of floret, floret 
weight, shelf life of floret and number of spikes per plant. As for economics concerned in 
treatment T9 (Boron @15 ppm +GA3 @ 150 ppm) found best in maximum net returns with B:C 
Ratio 4.00 
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