Effectofplantgrowthregulatorsandmicronutrientsongrowth,floweringandcormproduc

tioningladiolus(GladiolusgrandiflorusL.)cv.NovaLux

Abstract

A field experiment was conducted at the Department of Horticulture, Janta College,
Bakewar,Etawah, India, during 2022-23. The experiment was conducted in a randomized block
design with10 treatments in three replications. Different combinations of Plant Growth Regulators
(GA3) andMicronutrients - ZnSO,4 and FeSO, were used as treatments. The results revealed that,
amongst all
thetreatments, theapplicationofZnS04(0.5%)+FeS04(0.5%)+GA3(200ppm)intreatmentproducedsignifi
cant results. No. of sprouts per corm 3.32, Height of Plant at 30 DAP (59.53cm), Height ofPlant at 45
DAP (76.26cm), Number of leaves per plant at 30 DAP 9.13, Width of leaves per
plant30DAP(3.50cm),Daystoinitiationofspike72.95,Numberofspikeperplant3.66,Daystoopening of first
floret85.29,Lengthofspike(75.36¢cm),Diameterof corm(10.36cm), Number ofcorms/plot27.00
andaverageweightofsinglecorm209.61gram. The findings suggest that the combination of
ZnS04(0.5%)+FeS04(0.5%)+GA3(200 ppm) might be used in production of gladiolus.
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Introduction

Gladiolus (Gladiolus grandiflorusL.), commonly known as “Sword Lily”. It is a
significantmonocotyledonousfloweringperennialbulbousplantbelongingtothefamilylridaceae.Oftenrefe
rred as "Queen of Bulbous" flower. Gladiolus is highly esteemed for its role in the cutflower industry.
The genus "Gladiolus™ includes 260 species, with 250 species native to sub-Saharan Africa and 10
species from-Eurasia. The chromosome number is n=15, with mostSouth African species being
diploid (2n=30). The-name "gladiolus" is derived from the Latinword “gladius™ meaning “sword"
referring to.the sword-shaped leaves of the plant. Theflowers open sequentially from the bottom to the
top of the spike. The commercial cultivationof gladiolus is prominent in countries like India, Japan,
the Netherlands, the United Kingdom,and the United States. Domestic Flower Markets: Delhi,
Kolkata, Bangalore, Mumbai, andHyderabad are major markets for gladiolus in India. Position in
World Trade: Gladiolus
holdsthefourthpositionintheglobaltradeofbulbousflowers(Kumaretal.,2008).LeadingstatesareKerala(1
6.5%), TamilNadu(13.3%),Karnataka(11.4%),MadhyaPradesh(11.1%),UttarPradesh(7%),andproductio
nwiseLooseFlowers14.15thousandtonnes,CutFlowers:246.62thousandtonnes(NHB,2020-

21).Micronutrients such as zinc is an essential element for plants which acts as a cofactor of various



enzymes or as a functional structural or regulatory biosynthesis component like protein of various
synthesis, photosynthesis, the synthesis of auxin, cell division, the maintenance of membrane structure
RNA and ribosome functions and sexual fertilization (Pandey, 2018).The micronutrients are
responsible in activating several enzymes (catalase, peroxidase, alcohol dehydrogenase, carbonic
dehydrogenase, etc.) and involve them self in chlorophyll synthesis and various physiological
activities by which plant growth and development are encouraged (Kumar and Arora, 2000), Zinc also
controls the metabolism of plant by stimulating the hydrogenase and carbonic anhydrase activities,
stabilization of ribosomal fractions and synthesis of
cytochrome.Gladiolusremainsavitalcropinfloriculture,contributingsignificantlytobothdomesticandinter
nationalflowermarketsduetoitsaestheticappealand economicvalue.Therefore, the current study was to
determine optimalcombinationofplantgrowthregulatorsandmicronutrients to enhance the vegetative

growth, flowering, and yield of gladiolus, providingvaluableinsightsfor floriculturepractices.
MaterialsandMethods

Thepresentstudywasconductedtoinvestigatethe*E ffectsofplantgrowthregulatorsandmicronutrientsonthe
effectofgrowth,flowering,andyieldattributesofGladiolus(Gladiolus
grandiflorusL.)cv.NovaLux”.Theexperiment was_carried-out during the 2022-2023 session at the
experimental field of theDepartment of Horticulture; Janta College, Bakewar, Etawah (U.P.). The field
are prepared by well-decomposed farmyard manure was applied before land preparation at the rate of
25t/ha and mixed well in to soil. Fertilizers were applied at the rate of 300:200:200kg NPK/ha. 50% of
nitrogen and full dose of phosphorous and potash were applied as basal dose and remaining 50% of
nitrogen was applied at 45 days after planting.Healthy, uniform-sizedcorms were treated with Bavistin
(0.2%) and planted in October.The experiment followed
arandomizedblockdesignwithtentreatmentsandthreereplications. Thespacingbetweenrowsand plants
was maintained at 25 cm. During studies different treatments: T;:  Control
(RDF),T2:ZnSO1(0.2%), T5:ZnSO1(0.5%),T4:FeSOL1(0.2%), Ts:FeSO1(0.5%), Te:GAL(200ppm), T+:
ZnSOf1 (0.2%) + FeSOLl (0.2%) + GA[l (200 ppm),Tg: ZnSOLl (0.5%) + FeSOIl (0.5%)
+GAL1(200ppm), Te:ZnSO1(0.5%)+FeSOL1(0.2%)+GA [1(200ppm), T10:ZnSO[1(0.2%)+FeSOL]
(0.5%). + GA[l (200 ppm).The following parameters were recorded during course
ofstudiesareNumberofsproutspercorm,Plantheightat30daysafterplanting(DAP),Numberof leaves per
plant, Width of leaves per plant, Days to spike initiation, Number of spikes
perplant,Daystoopeningofthefirstfloret,Lengthofspike(cm),Diameterofcorm(cm),Numberof corms per
plot, Average weight of a single corm (g). The data collected were
statisticallyanalyzedfollowingthemethoddescribedbyPanseandSukhatme(1985),withresultsevaluatedat

a5% levelof significance.



ResultsandDiscussion
Influenceofplantgrowthregulatorsandmicronutrientsonvegetativecharactersofgladiolus

The data on various vegetative growth, flowering, and corm yield traits were recorded andanalyzed, as
depicted in Table 1. The results revealed that maximum number of sprouts perCorm, in treatment Ty
(ZnSO1  0.5% + FeSOll 02% + GA[l 200 ppm) is 3.32 followed by
T7(ZnSO110.2%+FeS0O110.2%+GA[1200ppm)2.67.whileminimumwasobservedintreatment T4

(Control) 1.68. These results conform to the findings of Chopdeet al. (2015) and Deepikaet.al. (2019),
who reported that foliar application of GAll, FeSOLl and ZnSO[l:. promotes
thenumberofsproutspercorm. ThemaximumplantheightisnotedintreatmentT1o(ZnSOL10.2%. + FeSO[
0.5% + GAL] 200 ppm) 59.53 c¢cm followed by T2 (ZnSO[] 0.2%) 56.82 cmwhereas the-‘minimum was
taken in T1 (Control) 41.35 cm. These findings align with the results of Mishraet al. (2018) and Patel
et al. (2010), who reported that the applicationn of GAD @ 200 ppm
andFeSO10.5%+ZnSO10.25%significantlyincreasesplantheight.
ThehighestnumberofleavesperplantwasobservedinTo(ZnSO™0.2%+FeSO10.5%+GA[1200ppm)9.13f
ollowedby T7(ZnSO[10.2% +FeSO[10.2%+GA[1200ppm)8.88, whilelowestwas notedinTi(Control)
6.64.TheseresultsconformtothefindingsofLahijie(2012),KumarandHaripriya(2010),andTamrakar et al.
(2018), who reported that foliar application“of GA[l, FeSO[J and ZnSO[lpromotes the number of

leaves per plant.

The maximum width of Leaves per plant wereobserved in treatment Ty (ZnSO 0.2% +
FeSO11 0.5% + GALl 200 ppm) 9.13 em followed byT7 (ZnSO[1 0.2% + FeSO[1 0.2% + GALI 200
ppm) 8.88 cm whereas minimum was recorded
inT1(Control):6.64cm:ThesefindingsareinlinewiththoseofDograetal.(2012),whoreportedthat maximum
leaf width was recorded at 300 ppm GALl. Deepika et al. (2019) and Tamrakaret al. (2018) also
reported significant increases in leaf width under the foliar application ofFeSO[Jand ZnSO[1(0.5%)
andGAL @200 ppm,respectively.



Tablel:InfluencedofPlantGrowthregulatorsandMicronutrientsonVegetativeCharacters of

Gladiolus
VegetativeCharacteristics
TreatmentsCombinations Number Height of Number of width of
ofsprout plant leavesperplantat30 .. leavesperplant
percor in DAP at30DAP
ms cm(30DAP)

T,—Control(RDF) 1.68 41.35 6.64 2.58
T,-ZnS04(0.2%) 2.01 56.82 7.78 3.08
T3-ZnS04(0.5%) 2.26 56.53 8.73 3.01
T4-FeS04(0.2%) 2.17 51.36 7.20 2.75
Ts-FeS04(0.5%) 251 55.80 8.81 2.99
Tes-GA3(200ppm) 2.38 53.00 8.76 3.07
T7- ZnSO4(O.2%)+FeSO4
(0.2%)+GAs(200ppm) 2.67 55:50 8.88 3.10
Tg-ZﬂSO4(O.5%)+FESO4
(0.5%)+GAq(200ppm) 2.19 54.95 8.29 3.28
Tg-ZnSO4

(0.5%)+FeS04(0.2%)+G 3.32 54,06 8.21 3.50
A3(200ppm)
T10- ZnSO4(0.2%) +FeSO,
(0.5%)+GAg(200ppm) 248 59.53 9.13 3.23
S.E.M. 0.27 1.97 0.42 0.16

CDat5% 0.83 5.92 1.27 0.49
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Fig 1:Average number of sprouts per corm
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Fig 2:Average height of plant (cm) at 30 DAP of corm

Influence of plant growth regulators and micronutrients on flowering characters ofgladiolus

The results are shown that the minimum days to spike emergence In treatment treatedwith T1o (ZnSOL!
0.2% + FeSO1 0.5% + GA[1 200 ppm) 71.62 DAP followed by Ts (FeSO10.5%) 71.88 DAP, while



maximum was observed in treatment T, (Control) 77.21 DAP. Theseresults are consistent with the
findings of Dhumal et al. (2018), who reported that
soakingtuberosebulbsin160ppmGA Isolutionfor24hoursbeforeplantingsignificantlyreducedthedays  to
spike emergence. The maximum number of spikes per plant were observed in
To(ZNSOL10.5%+FeSOL10.2%+GA [1200ppm)3.66,followedbyT10(ZnSOL10.2%+FeSOL10.5% + GAL
200 ppm) 2.81 while minimum was taken in T; (Control) 1.88. These findingsalign with Padmalatha
and Reddy  (2013), who  reported that GAL 150 ppm  was effective
inincreasingthenumberofspikesperplantingladiolus.MinimumdaystakentofirstfloretopennotedinT 10(ZnS
0010.2%+tFeSO[10.5%+GA[1200ppm)80.10DAP,followedbyTs(ZnSO10.5%+FeSO10.5%+GA[1200
ppm)80.25DAPwhereasmaximumwasobservedintreatmentT; (Control) 85.29 DAP.These results
conform to the findings of Lahijie (2012) and Rashmiand Bhagwan Deen (2017), who reported that
GAL @ 200 ppm significantly reduced the
daystofirstfloretopening.HighestlengthofspikesrecordedintreatmentTg(ZnSO[10.5%+FeSO10.5% +
GAIl] 200 ppm) 75.36 cm followed by Ti1 (Control) 65.10 cm.These findings areconsistentwithEi
Shouraetal.(2018),whorevealedthatGAlapplicationincreasedthelengthofthespikecomparedtoothertreat

mentsReddyetal.(2012)alsoreportedsimilarresults.

Table2:Influencedofplantgrowthregulatorsandmicronutrientsonfloweringcharacters of gladiolus

FloweringCharacteristics

TreatmentsCombinations Days: to » Number Daystoopeningoffir Length
initiation  of stfloret ofs
ofspike spike pike(cm)

perplant

T,—Control (RDF) 77.21 1.88 85.29 65.10

T2-ZnS04(0.2%) 73.81 214 80.70 69.07

T3-ZnS04(0.5%) 73.40 2.29 81.66 69.81

T4-FeS04(0.2%) 72.70 2.29 81.99 71.62

T5-FeS0,4(0.5%) 71.88 2.29 81.03 71.29

Te-GAs (200ppm) 73.99 2.70 82.18 71.51

T+ - ZnSO4 (02%)+FGSO4

(0.296)+ GA:(200ppm) 74.70 2.47 82.14 72.10

Te- ZnSOy (0.5%)+FeSO,

(0.5%)+G/As (200ppm) 72.95 2.21 80.25 75.36

To- ZnSO4  (0.5%) +FeSO,

(0.29%)+G/As(200ppm) 72.84 3.66 81.92 71.40

T10- ZNSO4(0.2%) + FeSO,

(0.5%)+GAs (200ppm) 71.62 2.81 80.10 70.92

S.E.M. 1.00 0.24 0.81 1.59

CDat 5% 2.99 0.73 2.43 4.78
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Fig 3:Number of spikes per plant
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Fig 4:Average length of spike (cm)

InfluenceofPlantGrowthRegulatorsandMicronutrientsonCormY ieldTraitsofGladiolus



The data on corm vyield traits were recorded and analyzed, as depicted in Table 3. The
resultsare indicated that maximum diameter of corm Were observed in treatment Tg (ZnSO[
0.5%
+FeS010.2%+GA[1200ppm)10.36¢cmfollowedbyTg(ZnSO10.5%+FeSO10.5%+GA[1200pp
m) 9.43 cm while minimum was taken in treatment T; (Control) 6.83 cm. These results
areconsistent with the findings of Rashmi and Bhagwan Deen (2017), who reported that
thediameterofcormswassignificantlyimprovedbytheuseofGA ! @200ppmcomparedtoothertrea
tments. The maximum number of corms per plant were recorded in treatment treated
WithT7(ZnSO10.2%+FeSO[10.2%+GA 1200ppm)and T8(ZnSO10.5%+FeSO/10.5%+GA 12
00ppm)27.00whereasminimumwasnotedinT1(Control)15.66.Thesefindingscorroboratewith
Devi et al. (2019), who reported that the application of GAJ, specifically 100 ppm,improved
the number of corms per plant. The maximum weight of corms was.recorded intreatment
treated with T8 (ZnSOL 0.5% + FeSOL 0.5% + GALl 200'ppm).211.20 g followed byT9
(ZnSO11 0.5% + FeSO[] 0.2% + GALl1 200 ppm): 209:61 g while minimum was found in
T2(ZnSO[) 0.2%) 157.97 g. These results align with Rashid*(2018), who reported that
maximumcorm weight was achieved by soaking corms in GA”l @ 500 ppm for 12 hours and
then shadedrying.

Table3:Influenceofplantgrowthregulatorsandmicronutrientsoncormyieldtraitsofgladiol
us

CormsCharacteristics

TreatmentsCombinations Diameter Numberof Averageweightofsinglecor
ofcorm(c corms m(g)
m) perplant

T,—Control(RDF) 6.83 15.66 162.95
T2-ZnS04(0.2%) 7.20 18.33 157.97
T3-ZnS04(0:5%) 6.90 20.33 164.19
T4-FeS04(0.2%) 7.23 20.66 166.16
Ts-FeS0,4(0.5%) 7.90 23.00 178.86
T-GA3(200ppm) 8.23 24.00 194.30
Ts- +FeSo,4
ZnS01(0.2%)(0.2%)+ 7.96 27.00 205.82
GA3(200ppm)
T8-ZnS0O, +FeSo4

(0.5%)(0.5%)+G 9.43 27.00 211.20
A3(200ppm)

Ts - ZnS04(0.5%)

+FeS04(0.2%)+GA(200ppm) 10.36 26.00 209.61
Tio- +FeSO4

ZnS04(0.2%)(0.5%)+G 9.06 24.00 20257
A3(200ppm)

S.E.M. 0.23 1.78 7.70

CDat 5% 0.69 5.34 23.07




Conclusion

Based on the findings of the present investigation, it can be concluded that the
application ofZnSOJ (0.2%) + FeSO[J (0.5%) + GAL] (200 ppm) is highly beneficial for
enhancing
thecommercialtraitsofGladioluscv.NovaLux.Thiscombinationofplantgrowthregulatorsandmicr
onutrients resulted in: Increased number of sprouts per corm: Higher number of sproutswas
observed with this treatment. Improved plant height: The tallest plants wereachievedunder
this treatment. Enhanced number of leaves and leaf width: .More leaves and
widerleaveswererecorded.

EarlierspikeemergenceandFirstfloretopening: Thistreatmentledtoearlierflowering.Longerspikel
ength:Thelongestspikeswereobservedwiththiscombination. Larger- corm diameter: The
diameter of corms was significantly improved.Higher Number of corms per plot and greater
corm weight: Both metrics were maximizewiththistreatment. Overall, this combination of
ZnS0O11, FeSO1], and GAD supports better growth, flowering,
andyieldparameters,makingithighlyeffectiveforimprovingthecommercialviabilityofGladiolus
cv. NovalLux.
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