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ABSTRACT 

The presentinvestigation entitled “Effect of bio-stimulants and their application methods 

ongrowth,flowersyieldandvaselifeofasiaticliliumcv.Fangio”wascarriedoutduringNovember, 2022 

to M a r c h , 2023in, Horticulture Research Farm, Department of 

Horticulture,NainiAgriculturalInstitute,SHUATS.TheexperimentwasconductedinCompletelyRand

omized Design with ten treatment combinations, with application of three Biostimulants 

likeHumicil,Biovita and Hydroprogold atdifferentlevels,which was replicated thrice.It 

wasconcluded that the application of biostimulants rendered their significant effect on almost all 

thegrowth,floweringandyieldcharactersaswellasqualityoflilium.ThetreatmentT3i.e.,application of 

Biovita (Foliar method) found superior in terms of plant height(70.84 cm), 

Stemgirth(0.80cm)Numberofleaves(87.47),Leaf 

area(13.63cm
2
),Buddiameter(2.56cm),Budlength(9.14cm),Flowerdiameter(14.68cm),Freshweight

ofstem(34.73g),Vaselife(12.60days), Diameter of bulb (5.21cm), Weight of bulb per plant 

(64.75g) Number of flowers perplant(4.91), Number of flowers per 200m
2
 (10924.83), Weight of 

bulbs per plant (0.071kg), andWeightofbulbs per200m
2
(157.02kg). 

Keywords :Bio-stimulants, growth, yield, Asiatic Lilium cv. Fangio 

1.INTRODUCTION 

 
“Asiaticlilies,scientificallyknownasLiliumasiaticaarebelongs tothefamilyLiliaceae,is 
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oneamongtheimportantbulbousplantswhichiswidelyacclaimedforitsuseascutflowersand 



 
 

 

 

pot plants and ranks fourth among the cut flowers in the world. It is native to the 

Northernhemisphere and geometrically distributed over China. In India, Lilium arefound 

growingnaturallyin Nilgiri HillsandHimalayan regions”[1].“TheNetherlands,Japan 

andU.S.A.(Oragon) are the prime producers of both cut flowers and bulbs. The commercial 

cultivation ofLilium in India has been restricted to the states; Tamil Nadu, Kerala, Karnataka, 

HimachalPradesh, Uttar Pradesh and Maharashtra” [2]. “Lilium has been admired for its 

aesthetic beauty andhas been depicted as a symbol of purity and regality. Lilium is one of the 

important geophytes,endowedwithshowyflowers,appealingcolourpatternanddurable spikes” [2]. 

 

Flowercolourvariesfrom orange,red, yellow to pink,white etc. They aremostlyodourless. These are 

late flowering in nature, plants are tall with large and broad leaves. 

Flowersarelarge,fragrant,tendtobeoutwardfacing.Theyarealsocompact,withplantheightof60- 

150cmthatbears3-4 flowersperumbel.Flowersare of 15-20 cm diameter thatmay pointup, out or 

down and stalk length may from 50 to 100 cm. Blooms may be red, orange, pink, 

whiteoryellowincolour.Theygrowwellinfullsunorlightshade. 

 

“The aim of modern agriculture is to reduce inputs without reducing the yield and quality. 

Theidentification of organic molecules able to activate plant metabolism may allow an 

improvementin plant performance in a short period of time and in a cheaper way. Biostimulants 

are plantextracts and contain a wide range of bioactive compounds that are mostly still unknown. 

Theseproducts are usually able to improve the nutrient use efficiency of the plant and enhance 

toleranceto biotic and abiotic stresses” [3].“Plant biostimulants are the materials which include 

substancesand microorganisms which stimulate natural processes when applied to plants or the 

rhizospherethe main functions of plant biostimulants include nutrient uptake, nutrient efficiency, 

tolerance toabiotic stresses,increase cropquality” [3]. 

 

“Humicsubstancesarenaturallyoccurringend-productsresultingfrom 

thedecompositionofmicroorganisms such as bacteria and fungi, and the chemical decomposition 

of animal and plantresiduesin the soil.Humic acid andfulvic acids combine 

toconvertmineralsintoorganiccompounds that can be digested very easily by plants” [4].“Humic 

acid could directly 

influenceplantgrowthcomponentssuchascellpermeability,respiration,photosynthesis,andcellelongat

ion”[5]. 



 
 

 

 

“Seaweed extracts are derived from the extraction of several macroalgal species, leading to 

theproduction of complex mixtures of biologically active compounds depending on the 

extractionmethod” [6]. Seaweedextractsarenutrientsupplementsin agriculture   and horticulture   

toboostplantgrowth and productivity as an alternativetochemical fertilizers. Seaweed 

extractsarerichinmineralelementslikecalcium,magnesium,potassium,chlorine,sulphur,phosphorous

,iodine,zincandcopper. 

 

Proteinhydrolysatesandaminoacidmixturesareobtainedfromchemicalorenzymatichydrolysis of 

plant and animal feedstock.These play multiple roles in N uptake and assimilation,plant signaling, 

C:N metabolism in the plant, and can increase microbial biomass, soil 

respirationandsoilfertility.Studiesprovedthat“aminoacidscanaffectdirectlyorindirectlythephysiolog

ical1403 activitieswheretheyparticipatetoproteinsynthesisand 

carbohydrateconstructionbyconstructingchlorophylland 

enhancingphotosynthesisaswellastheycontributetostimulatingtheactivityofmanyenzymes 

andcoenzymes”[7]. 

 

1. MATERIALSANDMETHODS 

 
 

A field experiment entitled “Effect of bio-stimulants and their application methods on 

growth,flowering yield and vase life of Asiatic lilium cv. Fangio” was carried out in the 

HorticultureResearchFarm,DepartmentofHorticulture,NainiAgriculturalInstitute,SamHigginbottom

University of Agriculture Technology and Sciences during November 2022- March 2023. 

TheLilium bulbs of Fangiovariety were planted on pots containing a mixture of coirpeat, perlite 

andsand of ratio 2:1:2 and kept under shadenetcondition.The size of the pots selected for 

experimentis 23cm x 19cm. The experiment was conducted in Completely Randomized Design 

with 

tentreatmentsandthreereplication.Theexperimentincludefoliar,drenchandfoliar+drenchapplication 

of biostimulants, at an interval of 20,40 and 60 days. Three plants were selectedrandomly from 

each treatment per replication and their observations were recorded at 20 

daysinterval.DatawerestatisticallyanalysedbythemethodsuggestedbyFisherandYates,1963. 



 
 

 

 

 

 

 

 

Table1.Treatmentdetails 
 

Treatmentsymbol Treatmentcombination Concentration 

T0 Control 0 

T1 Humicil(Foliar) 2ml/l 

T2 Biovita(Foliar) 2ml/l 

T3 Hydropro gold(Foliar) 2ml/l 

T4 Humicil(Drench) 2ml/l 

T5 Biovita(Drench) 2ml/l 

T6 Hydroprogold(Drench) 2ml/l 

T7 Humicil(Foliar+Drench) 4ml/2l 

T8 Biovita(Foliar+Drench) 4ml/2l 

T9 Hydroprogold(Foliar+Drench) 4ml/2l 

 
3. RESULTANDDISCUSSION 

 

Effect of Bio-stimulants and their Application Methods on Growth, Flowering Yield and Vase 

lifeofAsiatic Liliumcv.Fangioare presentedinTables1and2respectively. 

1.1 GrowthParameters 

 
Plant height (cm) - At 60 days after transplanting (DAT), the treatment T3, which 

involvedspraying 2ml/l Biovita through foliar application at 20 days interval exhibit the highest 

plant height(70.84cm) which was significally superior to all the treatments. Followed by the 

treatment T1,which employed 2ml/l Humicil through foliar application at 20 days interval with 

plant height(67.72cm).Incontrast,thecontroltreatment(T0)recordedthelowestplantheight(53.70 cm). 

The remarkable increase in plant height is observed in the treatments using biovita (foliar 

method).Thisis attributed that application of seaweed extract in lilium through foliar method 

enhancesplant height due to several reasons such as foliar applications has been attributed to the 

immediateinteractionwiththeplanttissues.Theextractimprovesnutrientuptakeandenhancesphotosynth

esis,resultinginbetteroverallplantgrowthand  enhancetheplant'sresistanceto 



 
 

 

 

environmental stressors, such as drought and diseases, allowing the plant to allocate more 

energytowards verticalgrowth. 

SimilarfindingswerereportedbyTartiletal.[8]inpotmarigold;Karimetal.[9]andEl-Hady 

[10] inTuberose. 

 
Stem diameter (cm) - At 60 days after transplanting (DAT), the treatment T3, which 

involvedspraying 2ml/l Biovita through foliar application at20 days interval exhibitthe 

higheststemdiameter(0.80cm)which wassignifically superior toall the treatments.Followedby 

thetreatment T1, which employed 2ml/l Humicil through foliar application at 20 days interval 

withstem diameter (0.78cm). In contrast, the control treatment (T0) recorded the lowest stem 

diameter(0.59cm). 

The remarkableincreasein stem diameteris observedin the treatments usingbiovita 

(foliarmethod)can beattributedto thecomposition of theseaweedextractsuch asnatural 

growthhormones(auxinsandcytokinins)thatpromoteplantgrowthviaincreasingthenumberofmetabolic 

events such as cell division and enlargement. Also, the extract contains a considerableamount of 

macro and micro elements which play an important role in the activation of manyenzymes and 

coenzymes which are involved in several biological processes leading to cell 

divisionandenlargement. 

These results are supported by the findings of Poincelot [11] in cosmos, Dhutraj [12] in 

gaillardiaandVioletaetal.[13]inchrysanthemum. 

Number of leaves - At 60 days after transplanting (DAT), the treatment T3, which 

involvedspraying 2ml/l Biovita through foliar application at 20 days interval exhibit the highest 

number ofleaves (87.47) which was significally superior to all the treatments. .   Followed by the 

treatmentT1, which employed 2ml/l Humicil through foliar application at 20 days interval with 

number ofleaves(86.06).Incontrast, thecontrol treatment(T0) 

recordedthelowestnumberofleaves(75.10). 

The remarkable increase in number of leaves is observed in the treatments using biovita 

(foliarmethod) can be attributed to the presence of cytokinins and auxin precursors, as well as 

macro andmicronutrientsintheseaweedextract.Thesecomponentspromotecelldivisionandexpansion, 



 
 

 

 

facilitating rapid vegetative development. Furthermore, auxin and cytokinins directly influence 

themaintenance,andgrowthofshootapicalandaxillarymeristems. 

These results are supported by the findings of Machado et al. [14] and Rajarajan et al. [15], 

inmarigold. 

Leaf area - At 60 days after transplanting (DAT), the treatment T3, which involved spraying 

2ml/lBiovita through foliar application at 20 days interval exhibit the highest leaf area (13.63cm
2
) 

whichwas significally superior to all the treatments. Followed by the treatmentT1, which 

employed2ml/l Humicil through foliar application at 20 days interval with leaf area (13.43cm
2
). In 

contrast,the controltreatment(T0)recordedthe lowestleafarea(6.79cm
2
). 

The remarkable increase in leaf area is observed in the treatments using biovita (foliar method) 

canbe attributed to the expansion of leaf areathrough a higher concentration of seaweed 

extractpossibly due to micronutrients in the supplement, which include potassium, improves the 

plant’smetabolism,theproductionofaminoacidsandproteins,aswellastheemergenceofphotosynthetic 

pigments. 

Theseresultsaresupportedby thefindingsofAlkhuzaey andAl-asadi 

[16]indaffodilandTeobaldellietal.[17]inGerbera. 

3.2 Floralparameters 

 

Bud diameter - Among all the treatment T3, which involved spraying 2ml/l Biovita through 

foliarapplication at 20 days interval exhibit the highest bud diameter (2.56cm) ) which was 

significallysuperior toall the treatments. Followed by the treatmentT1, which employed 2ml/l 

Humicilthrough foliar application at 20 days interval with bud diameter (2.50cm). In contrast, the 

controltreatment(T0)recordedthe lowestbuddiameter(2.23cm). 

Theremarkableincreaseinbuddiameterisobservedinthetreatmentsusingbiovita(foliarmethod)can be 

attributed that application of biostimulants reduced the duration of crop andincreased diameter of 

flower buds due to the immediate interaction with the plant tissues. De 

LuciaandVecchietti,[18]inlilium. 

Theseresultsaresupported bythefindingsofSyed khudusand AjitKumar [3]. 



 
 

 

 

Flower diameter - Among all the treatment T3, which involved spraying 2ml/l Biovita 

throughfoliar application at 20 days interval exhibit the highest flower diameter (14.68cm) which 

wassignifically superior to all the treatments. Followed by the treatment T1, which employed 

2ml/lHumicil throughfoliarapplication at20daysinterval withflowerdiameter(14.66cm).). 

Incontrast,the controltreatment(T0)recordedthe lowestflowerdiameter(13.33cm). 

The remarkable increase in flower diameter is observed in the treatments using biovita 

(foliarmethod)can be attributed that the larger flower diameter was observed in foliar spray of 

seeweedextractbecausetheyare theprecausorsofauxin,cytokininandmicronutrients. 

These results are supported by the findings of Karthiraj et al. [19] in China aster; Shinde et al. 

[20]inmarigold;inchrysanthemumandBashiretal.[21]ingladiolus. 

Number of flowers per plant- Among all the treatment T3, which involved spraying 2ml/lBiovita 

through foliar application at 20 days interval exhibit the highest number of flowers perplant (4.91) 

which was significally superior to all the treatments. Followed by the treatment T1,which 

employed 2ml/l Humicil through foliar application at 20 days interval with number offlowers per 

plant (4.67). In contrast, the control treatment (T0) recorded the lowest number 

offlowersperplant(1.60). 

The remarkable increase in number of flowers per plant is observed in the treatments using 

biovita(foliar method) can be attributed that seaweed extract also contains essential elements 

especiallynitrogen and phosphorous in which is responsible for maximum shoot growth, number of 

branchesand hence the ultimate size of the plant resulting in the production of higher 

photosynthesis, whichsubsequently led to desirable C: N ratio. These favourable situations led to 

the production of morenumber of flowers and ultimately higher yield. Seaweed extract consists of 

several components,vitamins andmacronutrients such as NPK in addition tomicronutrients which 

improve 

plantvegetativegrowthandinturnincreasedflowernumberandthisagreeswiththeresultsofAlDullamy[2

2]ondianthus. 

TheseresultsaresupportedbythefindingsofPruthvietal.[23] inchrysanthemum. 

 
Freshweightof stem - Among all the treatment T3, which involved spraying 2ml/l Biovitathrough 

foliar application at 20 days interval exhibit the highest fresh weight of stem 

(34.73cm)whichwassignificallysuperiortoallthetreatments.FollowedbythetreatmentT1,which 



 
 

 

 

employed 2ml/l Humicil through foliar application at 20 days interval with (34.20cm). In 

contrast,the controltreatment(T0)recordedthelowestfreshweightofstem(25.16cm). 

The remarkable increase in flower fresh weight of stem is observed in the treatments using 

biovita(foliarmethod)can beattributed thatthisincrementinvegetativefresh weight/plantdue 

toseaweed application may be due to the positive effect of seaweed extracton increasing 

mostvegetativegrowthcharactersi.e.,plantheight,stemdiameter,Numberofleavesetc. 

These results are supported by the findings of Norrie and Keathley [24], Hussein et al. [25] 

andDelucia andVecchietti[26]. 

Vase life - Among all the treatment T3, which involved spraying 2ml/l Biovita through 

foliarapplication at 20 days interval exhibit the highest vase life (12.60cm) which was 

significallysuperior toall the treatments. Followed by the treatmentT1, which employed 2ml/l 

Humicilthrough foliarapplication at20 daysinterval with (12.43cm).In contrast, the control 

treatment(T0)recordedthelowestvaselife (8.46cm). 

“The remarkable increase in flower vase life is observed in the treatments using biovita 

(foliarmethod) can be attributed that Plants treated with seaweed extract were superior in 

floweringproperties, as a result of seaweed extract contains zinc, a catalyst for oxidative stress in 

plant cells,regulates the consumption of sugars, increases the energy in the plant, participates in the 

formationofstarch,increasesthecarbohydratecontentandthusprolongsthefloweringlifeoftheplant”.Jyu

ng et al.[27];Al-Rayes[28]. 

 
3.3 Bulbparameters 

Bulbdiameter -Among all the treatmentT3, which involved spraying 2ml/l Biovita 

throughfoliarapplicationat20daysintervalexhibitthehighestbulbdiameter(5.21cm)whichwassignifica

lly superior to all the treatments. Followed by the treatment T1, which employed 2ml/lHumicil 

through foliar application at20 days interval with (4.87cm). In contrast, the 

controltreatment(T0)recordedthe lowestbulbdiameter(3.5cm). 

The remarkableincreaseinbulb diameteris observedin the treatments usingbiovita (foliarmethod) 

can be attributed that Seaweed extract enriched in vitamins A, B and E may help toenhance 

reproductive characters, vitamin E is known to have a significant effect on bulb and 

neckdiameter,andfreshanddryweight. 



 
 

 

 

TheseresultsaresupportedbythefindingsofHusseinetal.[29]and Madhusudanetal.[30] 

 
Bulb weight -Among all the treatment T3, which involved spraying 2ml/l Biovita through 

foliarapplication at 20 days interval exhibit the highest bulb weight (64.75g) which was 

significallysuperior toall the treatments.Followed by the treatmentT1, which employed 2ml/l 

Humicilthrough foliar application at 20 days interval with (63.63g). In contrast, the control 

treatment (T0)recordedthelowestbulbweight(46.14g). 

The remarkable increase in bulb weight is observed in the treatments using biovita (foliar 

method)can be attributed that all concentrations of seaweed exhibited higher bulb weight. This 

could beascribed to auxin supplied by the seaweed which in turn enhanced cell division, 

elongation, 

anddifferentiationinadditiontoenhanceduptakeofhigherproteinsandnucleicacidreserveseventuallyen

suringhigherbulbweight. 

Theseresultsaresupported bythefindingsofVenkatesanetal.[31]and Karjalainenetal.[32]. 

 
3.4 Yieldparameters 

 
Number of flowers per 200m

2
Among all the treatments. the treatment T3, which 

involvedspraying 2ml/l Biovita through foliar application at 20 days interval exhibit the 

highestnumber offlowers per 200m
2
(10924.83) which was significally superior to all the 

treatments. Followed bythe treatment T1, which employed 2ml/l Humicil through foliar 

application at 20 days interval with(10376.74). In contrast, the control treatment (T0) recorded the 

lowest number of flowers per200m
2
(3555.20). 

The remarkable increase in flower number of flowers per 200m
2
is observed in the treatmentsusing 

biovita (foliar method) can be attributed that seaweed extract also contains essential 

elementsespecially nitrogen and phosphorous in which is responsiblefor maximum shoot 

growth,numberofbranchesandhencetheultimatesizeoftheplantresultingintheproductionofhigherphot

osynthesis, which subsequently led to desirable C: N ratio. These favourable situations led tothe 

production of more number of flowers and ultimately higher yield. Seaweed extract consists 

ofseveral components, vitamins and macronutrients such as NPK in addition to micronutrients 

whichimprove plant vegetative growth and in turn increased flower number and this agrees with 

theresultsofAlDullamy[22]ondianthus. 

TheseresultsaresupportedbythefindingsofPruthvietal.[23]inchrysanthemum. 



 
 

 

 

Weight of bulbs per 200m
2
 (kg) Among all the treatments. the treatment T3, which 

involvedspraying 2ml/l Biovita through foliar application at 20 days interval exhibit the highest 

weight ofbulbs per 200m
2
 (kg) (157.02kg) which was significally superior to all the treatments. 

Followed bythe treatment T1, which employed 2ml/l Humicil through foliar application at 20 days 

interval with(139.98kg). In contrast, the control treatment (T0) recorded the lowest weight of bulbs 

per 200m
2
(101.47kg). 

The remarkable increase in weight of bulbs per 200m
2
 (kg) is observed in the treatment 

usingbiovita (foliar method). It can be attributed that all concentrations of seaweed exhibited 

higher bulbweight. This might be attributed to the seaweed supplying auxin, which in turn 

promoted cell proliferation, elongation, and differentiation, as well as increased intake of greater 

proteins and nucleic acid reserves, resulting in a higher bulb 

weight.TheseresultsaresupportedbythefindingsofVenkatesanetal.[31] andKarjalainenetal.[32]. 

 
Table2.Effectofbiostimulantsongrowthandfloralparametersoflilium. 

 
Treatments Plant 

height(c
m) 

Stemdi
ameter 

(cm) 

Number 
ofleaves 

Leafarea

(cm
2
) 

Buddi
ameter 

(cm) 

Flower
diameter 

(cm) 

Number 
offlowersp

er 
plant 

T0 53.70 0.59 75.10 6.94 2.23 13.33 1.60 

T1 67.72 0.78 86.06 13.48 2.50 14.66 4.67 

T2 60.35 0.72 79.60 7.38 2.33 13.55 3.03 

T3 70.84 0.80 87.47 13.63 2.56 14.68 4.91 

T4 63.30 0.74 80.78 9.60 2.43 13.92 3.50 

T5 60.32 0.68 78.94 7.18 2.33 13.48 2.86 

T6 67.08 0.76 84.47 12.32 2.46 14.62 4.49 

T7 63.29 0.72 80.32 8.34 2.40 13.82 3.26 

T8 60.29 0.68 77.33 6.94 2.26 13.44 1.85 

T9 66.05 0.75 81.09 11.07 2.46 14.14 3.88 

CD 3.99 0.017 3.20 3.33 0.11 0.48 0.52 

CV 3.68 0.33 2.30 20.10 2.84 2.04 8.92 

 

Table3.Effectofbiostimulantsonfloral,bulbandyieldparametersoflilium. 

 
Treatments Fresh 

weightofste

m(g) 

Vaselife(days) Bulbdia

meter(cm) 

Weightofbulbp

erplant(g) 

Number 

offlowersp

er 

200m
2

 

Weight 

ofbulbspe

r 

200m
2
(kg) 

T0 25.16 8.46 3.54 46.14 3555.20 101.47 

T1 34.20 12.43 4.87 63.63 10376.74 139.98 

T2 27.83 10.46 4.08 50.81 6747.43 111.84 



 
 

 

 
 

T3 34.73 12.60 5.21 64.75 10924.83 157.02 

T4 30.76 11.56 4.45 56.29 7777.00 123.69 

T5 26.83 9.70 3.92 48.91 6369.73 107.39 

T6 33.60 12.40 4.74 62.45 9976.78 137.02 

T7 29.20 10.56 4.25 53.60 7258.53 117.76 

T8 25.83 9.20 3.71 50.92 4703.23 105.17 

T9 32.26 11.66 4.57 57.96 8636.17 128.13 

CD 1.05 0.39 0.10 3.05 1352.06 12.21 

CV 2.04 2.07 1.34 3.20 10.32 5.52 
 

CONCLUSION 

 
Based on the findings of the current study, it can be concluded that treatment T9which 

involvedspraying 2ml/l Biovita through foliar application at 20 days interval was effective in 

enhancingLilium growth,flowering andyield as seaweedis an effective stimulantrelated 

toavailablesynthetic fertilizers. Therefore,seaweed provide not only growth hormones but also 

micro andmacronutrients forenhancethegrowthandqualityofplants. 
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