fThe impact of applying the growth retardant paclobutrazol at various timings on thequality of

the strawberry cultivar Chandler (Fragariaananassa) was investigated underPunjab conditions.\

Abstract: ThefieldexperimentconductedduringtheRabiseasonof2022aimedtoinvestigatethe

impact of foliar spray with the growth retardant paclobutrazol at various timings on
thestrawberrycultivarChandler(FragariaananassaDuch).TheexperimentaldesignemployedaRan
domizedBlockDesign(RBD)witheighttreatments,eachreplicatedthreetimes.Paclobutrazol ~ was
administered at different intervals, specifically at 110, 115, 120, 125, 130,135, and 140 days
after planting, along with a control group receiving no spray. The resultsdemonstrated a
spray the
parameters.Amongthedifferenttreatmentswiththeplantgrowthretardant, Treatment4(PBZ250pp

significant  influence  of  Paclobutrazol timing  on quality
matl125 days after planting) exhibited the highest values for fruit length (31.40 mm), fruit
width(25.70 mm), fruit thickness (1.79 mm), fruit weight (12.03 g), Total Soluble Solids
(TSS)(9.50°Brix), Firmness (1.92 N) and Titrable Acidity (2.56%) with lowest values

observed inthecontrolgroup.

Keywords:Cultivar,Chandler,Growth retardant, Fragariaananassa,

Paclobutrazolandtreatments, /S
Introduction: Strawberry (}FragariaananassalDuch) is one of the most widely consumed
andwelI-Iikedberryfruits.Ithasapleasanttaste,adelicateﬁlavour\,andapleasingappearance,bllof 7

which contribute to its popularity. Strawberries, in addition to its [delightful flavourandsensory

qualities, can be categorized as a functional fruit due to their high concentration ofimportant
nutrients and phytochemicals. These elements not only enhance the Hlavourbf thefruit, but they
also play an important role in supporting human health and overall well-being[1]. Strawberry

fruit quality is determined by the fruit's size and colour development, butcustomer acceptance is

determined by taste, texture, and flavour. fThe key fruit \ingredientsresponsible for the overall

strawberry flavour are sugars and organic acids, since their balancedefines the fruit's sweetness |

and pleasant taste [2]. Strawberry farming is a global agriculturaltechnique that takes place in a
variety of climates and places around the world. This tasty andnutritious fruit, famed for its

tangy
andtemperatetocooltemperatures. Majorstrawberry-producingcountriesincludetheUnited]States,

sweet and flavour, grows best in well-drained soil

where states like California play a critical role, and China, where provinces likeShandong produce a
substantial amount. Spain, Mexico, Egypt, and South Korea are allsignificant contributorsto the global

strawberrymarket. Strawberryfarming necessitatesmeticulous attention to details such as irrigation,

fertilization, and pest control. The fruit iscultivated on fields, but in some areas, new approaches like as
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high tunnels or

greenhousefarmingareusedtolengthenthegrowingseason.Strawberriesarerecognizednotjustfortheirexquisit

etastebutalsofortheirnutritiouscontent,makingthemasought-aftercropininternationalmarkets.[

Paclobutrazol (triazole derivative), a growth inhibitor, is commonly used to
regulategrowth and development by altering associated biochemical and physiological
processes. Bysuppressing gibberellin manufacture at the kaurene stage, it has been
successfully used toinduce and regulate flowering, fruiting, and plant Mgour\in numerous fruit
crops, resulting inreduced vegetative growth, promising early and copious flowering, and
and quality. Its useincreases the number of blooms per plant, the number of runners and
plantlets per runner, thenumber of berries set and the berries yielded [3]. \Keeping inview the
applying Paclobutrazol at various spray timings on the quality of strawberry ]crop\inPunjab

subtropics.

MaterialandMethods:The studywasconductedoutdoorswithinthe premisesoftheDepartment
of Agriculture’s Research Farm at Sant Baba Bhag Singh University in Jalandharduring the
2022-2023 period. Its objective was to investigate the impact of varying the timingof foliar
spray  with Paclobutrazol on the overall quality — of  strawberries
(FragariaananassaDuch)oftheChandlercultivar. Thelocationof
thesiteisspecifiedbythecoordinates31.4220North and 75.8087 East. Raised beds, characterized
by a finely cultivated soil texture anddevoid of weeds and grasses, were meticulously
prepared and covered with black
polythenesheetingformulching.RobustrunnersoftheChandlercultivarwereacquiredfromtheRH
RSSresearch station in Bhadarwah, Jammu and Kashmir and were planted at the fortnight
ofOctober with a 45 cm recommended spacing. Across all experimental treatments, a
uniformapplication of the recommended dosage of manures and fertilizers, coupled with
consistentpracticesofirrigation,weeding,andhoeing,wasmaintained. Theexperimentallayoutfoll

owedarandomizedblockdesign(RBD)withthreereplications.Eachplotmeasured4x3meters.
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Thetreatmentgroups wereasfollows: T0-control(nospray), T1-PBZ@250ppm110daysafter
planting, T2 - PBZ @ 250 ppm 115 days after planting, T3 - PBZ @ 250 ppm 120 daysafter
planting, T4 - PBZ @ 250 ppm 125 days after planting, T5 - PBZ @ 250 ppm 130 daysafter
planting, T6 - PBZ @ 250 ppm 135 days after planting, and T7 - PBZ @ 250 ppm 140days
after planting. Foliar spraying of Paclobutrazol was initiated in early February andcontinued
until  the beginning of March. Observations were recorded on different

]qualityparameters\l ikeh‘ruitlength(mm),fruitwidth(mm),fruitthickness(mm),fruitweight(g),TSS ©

Brix),acidity(%)andfirmness(N),Thepooleddatafromoneyearwasstatisticallyevaluatedaccording
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ResultsandDiscussion gc?(?mmsslty [p25]: Interpret the results

A):InfluenceofPaclobutrazolon qualityparametersofstrawberryplant.

A): The assembled results from 2022, shown in Table 1 and 2 indicate that
Paclobutrazolsignificantly — affected the quality parameters of the strawberry
(FragariaananassaDuch) cv.Chandler.

Tablel:Effectofapplicationofgrowthretardant(paclobutrazol)atdifferenttimingsonqualit

yparametersofstrawberrycv. ChandlerunderPunjabconditions.

Treatments | Fruitlength | Fruitwidth Fruitthickness Fruit
(mm) (mm) (mm) weight(g)
TO 17.20 16.10 1.49 7.36
T1 20.40 19.20 1.55 8.90
T2 2450 20.50 1.62 9.50
T3 27.70 23.90 1.71 10.60
T4 31.40 25.70 1.79 12.03
T5 29.30 23.50 1.75 11.20
T6 29.40 23.20 1.72 10.60
T7 28.20 22.10 1.69 10.03
CD (0.5%) 1.56 0.91 N/A 1.05
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Control 250 PBZ 250 PBZ 250 PBZ 250 PBZ 250 PBZ 250 PBZ 250 PBZ
110 ppm 115 ppm 120 ppm 125 ppm 130 ppm 135 ppm 140 ppm
days after days after days after days after days after days after days after
planting planting planting planting planting planting planting

0T 1T 2T 3T 4T 5T 6T 7T

® Fruit length & Fruit width = Fruit thickness ® Fruit weight

Figl-Fruit length(mm),Fruitwidth(mm),Fruitthickness(mm)andFruitweight(g)

1) Fruit Length: According to the data, spraying paclobutrazol at varied intervals has
asubstantial influence on fruit length. The treatment T4 (PBZ 250 ppm 125 days after
planting)produced the longest fruit (31.40 mm). TO (control) yielded the shortest fruit length.
Data alsoshowed that all treatments were much better than the control. The findings match

with thepreviousobservationsof (Kumraetal., 2018) [5]

I1) Fruit Width: The results show that spraying paclobutrazol at different intervals has
asignificant influence on fruit width. The treatment T4 (PBZ 250 ppm 125 days after
planting)produced the largest fruit (25.70 mm). TO (control) yielded the smallest fruit width.
The dataalso showed that all treatments outperformed the control. The findings corroborate
priorobservationsof (Kumra et al., 2018) [5].

1) FruitThickness: Thefindingsdemonstratethatsprayingpaclobutrazolatvariousintervals

has a significant influence on fruit thickness. The treatment T4 (PBZ 250 ppm 125days after
planting) produced the thickest fruit (1.79 mm). TO (control) yielded the smallestfruit
thickness. Furthermore, data revealed that all treatments outperformed the control. Therewas

no meaningful effect discovered. The identical values were obtained by (Al-Raisyet al.,2010)
[6].

1V) Fruit Weight: The results indicate that spraying paclobutrazol at different intervals has
asignificantinfluenceonfruitweight. ThetreatmentT4(PBZ250ppm125daysafterplanting)produc
edthemostfruit(12.03g). TO(control)producedthesmallestfruitweight.
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Furthermore,datashowedthatalltreatmentsoutperformedthecontrol. Thefindingsmatchwiththepre

viousobservationsof (Al-Raisyetal

.,2010) [6].
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Table2Effectofapplicationofgrowthretardant(paclobutrazol)atdifferenttimingsonqualityp

arametersofstrawberrycv. ChandlerunderPunjabconditions.
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Treatments | TSS(°Brix) Firmness(N) TitrableAcidity(%)
TO 6.60 1.62 2.20
T1 7.50 1.74 2.39
T2 7.60 1.76 2.45
T3 8.00 1.79 251
T4 9.50 1.92 2.56
T5 8.90 1.89 2.48
T6 8.83 1.84 2.46
T7 8.50 1.80 2.44
CD (0.5%) 143 N/A N/A
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Control 250 PBZ 250 PBZ 250 PBZ 250 PBZ 250 PBZ 250 PBZ 250 PBZ
110 ppm 115 ppm 120 ppm 125 ppm 130 ppm 135 ppm 140 ppm

days days days days days days days

after after after after after after after
planting planting planting planting planting planting planting

0T 1T 2T 3T 4T 5T 6T 7T

HTSS MFirmness ® Acidity

Fig2-TSS (°Brix),Firmness (N)andTitrableacidity(%).

V) TotalSolubleSolids: Thefindingsshowthatpaclobutrazolsprayingatvariousintervalssignifica
ntlyaffectsthe TSS.ThetreatmentT4(PBZ250ppm)wasused125daysafter



planting to achieve the highest TSS (9.50 °Brix). However, from TO (control), the lowest

TSSwas seen. ]Statistics also shown fthat all treatments outperformed the control. Similar
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outcomeswereseen by (Abolfazletal., 2012) [7].

VI) Firmness: The findings demonstrate that spraying paclobutrazol at different intervals
hasa significant influence on firmness. T4 (PBZ 250 ppm 125 days after planting) produced
thehighest firmness (1.92 N), whereas TO (control) produced the lowest firmness. Statistics
alsorevealedthatalltreatmentsoutperformedthecontrol. Therewasnomeaningfuleffectdiscovered
. Thesameresultswereobtained by (GinéBordonabalandf‘l’erry,ZOOQ)[8].

VII) Titrable Acidity: The results show a substantial effect of paclobutrazol spraying
atdifferentintervalsontitrableacidity. ThetreatmentT4(PBZ250ppm,125daysafterplanting)show
ed the highest level of acidity (2.56%). The acidity of TO (the control) was, however, theleast.
All therapies outperformed the control, according to data. There was no discernibleimpact, it

was discovered. The same outcomes were seen by (GinéBordonaba and Terry,2009) [8].
Conclusion

According to the preceding explanation, growth inhibitors have a typical impact on
plantarchitecture intermsofyieldandqualitycontributingcharacteristicswhentakenat
theappropriatetimeanddose.So,forthesubtropicalconditionofPunjab,farmersareadvisedthatthei
dealtimetoapplytheplantgrowthinhibitor

paclobutrazoI@250ppmamongthevariousspraytimingsileSdaysafterpIantingbecauseit[produc

ed\betterfruitqualityandhighyield,whichwiIIfurther helpin improvingfarmers'profitability.

[ Comment [p30]: show

Comment [p31]: Replace and in all references
with:
&

[Comment [p32]: produces

References

Comment [p33]: Most of the referencesused
are old, so more recent references must be
documented.

WriteDoi for all references.

Write references in a uniform manner.




. D.Urso,G.,dAquino,L.,Pizza,C.,&Montoro,P.(2015).Integratedmassspectrometricandmultiv
ariatedataanalysisapproachesforthediscriminationoforganicandconventionalstrawberry(Fra
gariaananassaDuch)crops.FoodResearchinternational, 77, 264-272.
Domingues,A.R.;Vidal, T.C.M.;Hata,F.T.;Ventura,M.U.;Gon¢alves,L.S.A.;Silva,J.B.2018.
Postharvest quality, antioxidant activity and acceptability of strawberriesgrown in
conventional and organic systems. Brazillian. Journal of. Food Technology.21,e2017154.
Pandey, A. K., Pathak, S., Barman, P., & Dwivedi, S.K. (2020). Influence of Nutrientsand
Plant GrowthRegulatorsonGrowth,Flowering and Yield Characteristics ofStrawberry cv.
Chandler. International Journal of Current Microbiology and Applied.Sciences,9 (11),
143-151.

. Gomez, KA, & Gomez, A.A. (1984). Statistical procedures for agricultural
research.Johnwiley&sons.

Kumra, R., Saravanan, R. S., Bakshi, P., Kumar, A., Singh, M., & Kumar, V.
(2018).Influence of plant growth regulators on strawberry: A review. International Journal
ofChemicalStudies, 6(1), 1236-1239.

. Al-Raisy, F. S., Al-Said, F. A., Al-Rawahi, M.S., Khan, I.A., Al-Makhmari, S.M.,& Khan,
M.M.(2010).Effects of column sizes and media on yield and fruit
qualityofstrawberryunderhydroponicverticalsystem.EuropeanJournalofScientificResearch,
.43(1) 48-60.

. AbolfazlL,MohammadAR,MojtabaK RandBehzadK (2012).Effectofpaclobutrazoland sulfate
zinc  on  vegetative  growth, yield and fruit quality of strawberry
(FragariaananiassaDuch.cv.Camarosa).Annals ofBiologicalResearch.3(10)4657-4662.

. Giné Bordonaba, J., & Terry, L. A.(2009). Development of a glucose biosensor forrapid
assessment  of  strawberry  quality:relationship  between  biosensor  response

andfruitcomposition. JournalofAgriculturaland FoodChemistry.57(18)8220-8226.






