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Abstract
Pearl millet (Pennisetum glaucum L.) is a vital cereal in arid and semi-arid regions due to its tolerance to high temperature, moisture stress and poor soil fertility as well as its nutritional and fodder value. A study was conducted at ARS, Bikaner under AICRP on Pearl Millet to evaluate 23 pearl millet entries including five standard checks in the harsh agro-climatic conditions of western Rajasthan to identify early-maturing and high-yielding genotypes. The experiment, laid out in a randomized block design with three replications, recorded ten quantitative traits along with disease incidence. Significant variation was observed among genotypes for all traits indicating substantial genetic variability. High phenotypic and genotypic coefficients of variation were recorded for grain yield while moderate values were observed for dry fodder yield and panicle diameter. Most traits exhibited high heritability with grain yield and dry fodder yield showing both high heritability and genetic advance, suggesting predominance of additive gene action. Plant height, panicle length, panicle diameter and 1000-seed weight showed high heritability with moderate genetic advance. No incidence of major diseases was recorded, indicating overall genetic stability. The findings reveal considerable potential for selection and improvement of key traits and demonstrate the effectiveness of phenotypic selection in developing superior pearl millet genotypes adapted to arid environments.
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Introduction

Pearlmilletstandsasavitalcoarsecerealinthearid andsemi-aridtropics. Itisvaluednotonlyforitsresilienceunderconditionsofhightemperature,lowrainfall and poor soil fertility but also for its nutritional profilethatisrichinenergy,protein,dietaryfiberand mineralssuchasironandzinc(Gupta etal.,2015;Hassan et al., 2021; Karthik et al., 2024). Furthermore, itsversatilitymakesitsuitableforbothfoodandfodder.WithinIndia,pearlmilletholdsaprominentpositionparticularlyinRajasthan,Gujarat,Haryana,Maharashtra and parts of Uttar Pradesh (Satyavathi et al.,2021).However,WesternRajasthanfacesextreme agriculturalconstraintsincludingvariablerainfall,high evapo-transpiration,sandysoilsandfrequentheatand moisturestress(Singh,2025).Despitethesechallenges, itremainsakeycropintheregionwhichisessential tolocalfarmingsystems.Consequently,limitedirrigationandpoorsoilhealthresultinproductivitylevels thatfallwellbelowstateandnationalaverages(Singh, 2025;YadavandRai,2013).ZoneIc(Bikaner,Jaisalmer andChurudistricts)reported4.23lakhhectaresofarea, 2.44lakhtonnesofproductionandaproductivityof 537kg/ha;incontrast,Rajasthanasawholereported 3.52lakhhectaresofarea, 53.73lakhtonnesofproductionand1234kg/haproductivityduringthesame period(Anonymous,2025).Thisstarkproductivitygap underscoresthenecessityforlocation-specificgenotypeselection(YadavandRai,2013),asagro-climatic gradientsrevealthatwesterndistrictsconsistentlylag behindtherestofthestate.

AllIndiaCoordinatedResearchProjectonPearlMillet focusesonidentifyinghigh-yielding,stableandadapted genotypesforvariousagro-climaticzonestoaddress theseissues(Satyavathi etal.,2021). ZoneA1,representingtherainfedregionsofRajasthan,Haryanaand Gujarat,exhibitsnotablylowproductionandproductivity.Beyonditsgrainvalue,thecropprovidesessentialfodderforlivestockandsupportsdietarydiversity amongresource-poorpopulations(Karthik etal.,2024). Economically,itservesasacriticallivelihoodsourcefor smallholders(Naorem etal.,2023).Thepresentinvestigationwasconductedtoidentifypromisingearlypearl milletentriessuitedtotheharshandaridenvironment ofZoneA1bycomparingthemwithstandardchecks. Suchevaluationisvitalbecausegenotypesthatthrive inoneenvironmentmayfalterundertheextrememoistureandheatstresscharacteristicofwesternRajasthan. Therefore,testinginthetargetenvironmentisessential toselectgenotypeswithsuperiorearliness,stability andyield.

MaterialsandMethods

Theexperimentalmaterialcomprising23pearlmillet entries(IHT101toIHT123), includingfivestandard checks,wasevaluatedattheAgriculturalResearchStation(ARS),SwamiKeshwanandRajasthanAgricultural University(SKRAU),Bikaner,Rajasthan.Thetrialwas conductedinaRandomizedBlockDesign(RBD)with threereplications.Eachentrywasgrowninanetplot measuring4.0m × 1.80m,maintainingacropgeometryof60cm × 15cm. Theexperimentalsiteischaracterizedbysandysoilwithanalkalinereaction(pH 8.0).Theavailablenutrientstatusofthesoilwasvery −1 lowinnitrogen(80kgha ),lowinphosphorus(18kg −1 −1 ha )andmediuminpotassium(168kgha ). Recommendedagronomicpracticesfortheregionwere followedthroughoutthecropseason.Basaldosesof nitrogenandphosphoruswereappliedatsowingwhile theremainingnitrogenwassuppliedthroughtopdressingattheappropriatecropgrowthstage.

Observationswererecordedontenquantitativecharacters, namely: days to 50% flowering, days to maturity,plantheight(cm),paniclelength(cm),panicle diameter(cm),1000-seedweight(g),populationatharvest(numberpernetplot),seedsetunderbagging(%), grainyield(kgpernetplot)anddryfodderyield(kg pernetplot).Grainandfodderyieldsrecordedonanet plotbasiswereconvertedtohectareyieldusingaconversionfactorof1388.89.Inaddition,theincidenceof majorpearlmilletdiseases, viz.,downymildew,smut andergot,wasrecordedundernaturalfieldconditions andexpressedaspercentageinfection. Theidentity detailsofallentriesarepresentedinTable1.Genetic variabilityparameterswerecomputedusingstandard biometricalprocedurestoevaluatethemagnitudeof variationavailableforselectionandgeneticimprovementinpearlmillet.

StatisticalAnalysis

Therecordeddataweresubjectedtostatisticalanalysis toestimatemeanperformanceandassesstheextent ofgeneticvariabilityamongthehybridentries.OPSTAT statisticalsoftwarewasusedtoanalyzetherecorded dataat1%and5%levelofsignificance.

1.Phenotypeandgenotypevariability

The variability among genotypes was estimated usingrange,mean,standarderror,phenotypicvariance, genotypicvarianceandcoefficientsofvariation.The variancecomponentswerecomputedfollowingstandardproceduresandusedtoestimatephenotypicand genotypiccoefficientsofvariation,heritabilityandgeneticadvance.

Genotypicvariance(σg )wascalculatedas:

TestCode ProjectNo. Identity Pedigree

PusaHybrid IHT101 MH2887 411A × PPMI1327 ICAR-IARI,NewDelhi Bajra2501 IHT102 MH2888 DHBH-24305 DHLB-14A × DHLBI-1035

IHT103 Check PB1756 PSP91xPP107 ProtectionLtd.,

IHT104 MH2889 DHBH-24308 DHLB-36A × DHLBI-1035 ICAR-ICAR-AICRP-PM,Dhule IHT105 MH2890 RHB284 ICMA02333 × RIB494 ICAR-AICRP-PM,SKNAU,Jaipur IHT106 MH2891 RHB285 ICMA04888 × RIB20K86 ICAR-AICRP-PM,SKNAU,Jaipur IHT107 MH2892 RHB287 ICMA99444 × RIB494 ICAR-AICRP-PM,SKNAU,Jaipur IHT108 MH2893 RHB288 ICMA93333 × RIB3135-18 ICAR-AICRP-PM,SKNAU,Jaipur IHT109 MH2894 RHB290 ICMA98222 × RIB15177 ICAR-AICRP-PM,SKNAU,Jaipur IHT110 Check RHB223 ICMA96666xRIB3135-18 ICAR-AICRP-PM,SKNAU,Jaipur IHT111 MH2895 RHB292 ICMA04999 × RIB15S076 ICAR-AICRP-PM,SKNAU,Jaipur IHT112 MH2896 BHB2501 ICMA88004 × BIB-62 ICAR-AICRP-PM,SKRAU,Bikaner IHT113 MH2897 BHB2502 ICMA98222 × BIB23-1 ICAR-AICRP-PM,SKRAU,Bikaner IHT114 MH2898 MPMH52 ICMA95222 × MIR519-1 ICAR-AICRP-PM,PCUnit,Jodhpur IHT115 MH2899 MPMH53 ICMA04999 × MIR519-1 ICAR-AICRP-PM,PCUnit,Jodhpur IHT116 Check HHB67(Imp.) ICMA843-22xH77/833-2-202 ICAR-AICRP-PM,CCSHAU,Hisar IHT117 MH2900 PA9070 PSP140 × PP125 CrystalCropPrtectionLtd. IHT118 MH2901 CZH278 ICMA04999 × CZI2022/7 ICAR-CAZRI,Jodhpur IHT119 MH2902 CZH279 ICMA843-22 × CZI2023/4 ICAR-CAZRI,Jodhpur IHT120 Check MPMH35 ICMA194555xMIR1252 ICAR-AICRP-PM,PCUnit,Jodhpur IHT121 MH2903 CZH280 ICMA083333 × CZI2023/4 ICAR-CAZRI,Jodhpur IHT122 Check 86M94 9PHGF39AxM444R PioneerOverseasCorp.,Hyderabad IHT123 MH2904 RVBH-2253 ICMA97111 × 24110 ICAR-AICRP-PM,RVSKVV,Gwalior

σg = (MST − MSE)/r where,MST=meansquareduetotreatments(genotypes),MSE=errormeansquare,and r =numberof replications.

Phenotypicvariance(σ )wasestimatedas: p 2 2 2 σp = σg + σe where, σe =environmental(error)variance.

AccordingtoSinghandChaudhary(1999),thephenotypiccoefficientofvariation(PCV)andgenotypiccoefficientofvariation(GCV)werecalculatedusingthe followingformulas: √︂ PCV(%) = ( σp/X) × 100 √︂ GCV(%) = ( σg/X) × 100 where, isthegrandmeanofthetrait.

X ¯

ThevaluesofGCVandPCVwereclassifiedaslow(<10%), moderate(10–20%),andhigh(>20%)followingthecriteriasuggestedbyDeshmukh etal. (1986).

2.Heritability,GeneticAdvanceandGeneticAdvanceas PercentofMean

Heritabilityinthebroadsense(h )wasestimatedfor eachtraitaccordingtoAllard(1960)as:

Origin

ICAR-ICAR-AICRP- PM,Dhule CrystalCrop

Hyderabad 2 2 2 h (%) = (σg /σp) × 100 Theexpectedgeneticadvance(GA)underselectionwas calculatedfollowingJohnson etal. (1955)assuminga selectionintensityof5%: √︂ 2 2 GA = k × h × σ p where, k =standardizedselectiondifferential(2.06at 5%selectionintensity), h =heritabilityinbroadsense, √︂ and σp =phenotypicstandarddeviation.

Geneticadvanceaspercentofmean(GAM)wascomputedas: GAM(%) = (GA ¯) 100 /X × 2 ¯ where,GA=geneticadvanceand =grandmeanof X ¯ 2 ¯ thetrait.

ResultsandDiscussion

TheANOVAresultsarepresentedinTable2.Themean sumofsquaresduetotreatmentsaresignificantforall thecharactersstudied,whichrevealedsignificantdifferencesamongthegenotypesforallthetraitsstudied. Significantgeneticvariabilityinbreedingmaterialisa prerequisiteasitnotonlyprovidesthebasisforselectionbutalsooffersvaluableinformationforidentifying diverseparentsforuseinhybridizationprogrammes (Gupta etal.,2015;Singh etal.,2016;Basavaraj etal., 2017). ThemeanperformanceisgiveninTable3for eachcharacterstudied.

Perse performance

Allthetraitsstudiedexhibitedawiderangeofvariation,indicatingsubstantialgeneticdiversityandample scopefortheirimprovementthroughselection. 1.Daysto50%flowering: Themeandaysto50%floweringwas45.12dayswitharangeof42.33to50.00days. TheearliestfloweringgenotypewasHHB67(Imp.)(check) (42.33days)followedbyCZH278(43.00days)whereas RHB 223 (check) was the latest flowering genotype (50.00days).Basedonthecriticaldifference(CD=1.77 days),tenentriesareatparwiththeearliestflowering entry.

2. Days to maturity: The overall mean for days to maturitywas74.99daysandvariedfrom72.00to79.00 days. HHB67(Imp.) (check)maturedearliest(72.00 days)whereasRHB223(check)maturedlatest(79.00 days).Thedifferencebetweentheearliestandlatest maturinggenotypesexceededtheCDvalue(2.18days), indicatingsignificantvariationformaturityduration. 3.Plantheight: Plantheightrangedfrom116.00cm to 178.33cm with ameanof 158.87cm. Thetallest genotypewasRHB292(178.33cm)followedbyMPMH 52(177.67cm),whileRHB223(check)wastheshortest genotype(116.00cm).Basedonthecriticaldifference (CD=13.15cm),sixentriesareatparwiththetallest entry.

4.Paniclelength: Themeanpaniclelengthwas23.48 cm,rangingfrom20.67to26.67cm.ThelongestpanicleswererecordedinMPMH52(26.67cm)whereas DHBH-24305(IHT102)exhibitedtheshortestpanicles (20.67cm).Basedonthecriticaldifference(CD=2.30 cm),sevenentriesareatparwiththelongestpanicle. 5. Panicle diameter: Panicle diameter varied from 2.10to3.07cmwithameanof2.55cm.Themaximum paniclediameterwasobservedinBHB2501(3.07cm), followedbyPA9070(3.03cm),whileRHB287recorded theminimumdiameter(2.10cm).Basedonthecritical difference(CD=0.32cm),threeentriesareatparwith themaximumpaniclediameter.

6.1000-seedweight: Theaverage1000-seedweight was9.78gandrangedfrom7.87to11.33g.Thehighest testweightwasrecordedinPB1756(check)(11.33g), followedbyPusaHybridBajra2501(IHT101)(11.03g), whereasMPMH52andCZH280exhibitedthelowest value(7.87g).Basedonthecriticaldifference(CD=1.01 g),sixentriesareatparwiththehighesttestweight. 7.Populationatharvest: Themeanplantpopulation atharvestwas72.38plantspernetplot,rangingfrom 67.00to77.33plants.ThehighestpopulationwasobservedinRHB223(IHT110),BHB2501(IHT112),and RHB287(IHT107)(77.33plants), whilePusaHybrid Bajra2501(IHT101)recordedthelowestpopulation (67.00plants).

8.Seedsetunderbagging: Themeanseedsetunder baggingwas50.94%,withvaluesrangingfrom43.33% to58.33%.ThehighestseedsetwasobservedinDHBH- 24305(IHT102)andCZH279(IHT119)(58.33%),while PB1756(IHT103)recordedthelowestseedset(43.33%). 9.Grainyield: Grainyieldpernetplotaveraged0.55kg andrangedfrom0.35to0.83kg.Thehighestgrainyield wasrecordedbyPusaHybridBajra2501(0.83kg),followedbyBHB2501,MPMH53and86M94(check)(0.75 kgeach)andRHB292(0.72kg).Basedonthecritical −1 difference(CD=0.15kgplot ),thegrainyieldsofBHB 2501,MPMH53,86M94andRHB292werestatistically atparwiththehighestyieldinggenotype.Thelowest grainyieldwasobservedinRHB223(check)(0.35kg). 10. Dryfodderyield: Dryfodderyieldrangedfrom 2.12to3.57kgpernetplot,withameanof2.54kg.The highestdryfodderyieldwasrecordedinMPMH52(3.57 kg),followedbyRHB223(check)andMPMH53(3.27kg each).RHB223andMPMH53werestatisticallyatpar withMPMH52.Thelowestfodderyieldwasobserved inPusaHybridBajra2501(2.12kg).

Noincidenceofdownymildew,smutorergotwasobservedinanyofthetestedentriesthroughoutthecrop growth period under natural field conditions. Thus, allgenotypesexhibitedfreedomfromthesemajordiseasesduringthecourseofexperimentation.

Geneticvariabilityparameters

Table4depictstheestimatesofgenotypiccoefficient ofvariation(GCV),phenotypiccoefficientofvariation (PCV),heritability(broadsense),geneticadvance(GA) and genetic advance as per cent of mean (GAM) for differentcharactersstudiedinpearlmillet.

Estimatesofphenotypiccoefficientsofvariationwere higherthangenotypiccoefficientofvariation,whichdepictstheenvironmentalinfluenceoncharacters.The highestimatesofPCVandGCVwerefoundforgrain yieldas26.71and21.18,respectively.Thesefindings areconsistentwiththeresultsreportedbyChaudhary etal. (2012),Gupta etal. (2015)andRamya etal. (2022). Moderate estimates of PCV and GCV were recorded for dry fodder (17.30 and 14.00) and panicle diameter(12.65and10.05).Certaincharactersshowedmoderate estimates for PCV such as seed set under bagging(12.99),1000-seedweight(11.50)andplantheight (10.23). ThesefindingsareinagreementwiththereportsofSingh etal. (2014a),Kumar etal. (2015),Sharma etal. (2018)andRamya etal. (2022). Althoughthese characters,alongwiththeremainingcharactersstudied,depictedlowestimatesforGCV.

Heritabilityisanimportantgeneticparameterthatmeasurestheproportionofphenotypicvariationattributable togeneticfactorsandindicatesthelikelihoodoftransmittingtraitsfromparentstotheiroffspring.Basedon heritabilityestimates,traitsarecategorizedashaving low(<30%),moderate(30–60%)orhigh(>60%)heritability(Robinson etal.,1949).Estimationofheritabilityassistsplantbreedersinidentifyingandselecting superiorgenotypesfromgeneticallydiversepopulations. Traitsexhibitinghighheritabilityaregenerally lessinfluencedbyenvironmentalfactorsandcanbe improvedeffectivelythroughselection.Inthepresent study,mostofthetraitsexhibitedhigh(62.89%–78.27%) heritabilityestimates.Theseresultsareinagreement

[image: Table 3]Table 3. MeanPerformance withpreviousfindingsreportedbyKumar etal. (2015), Sharma etal. (2018),BikaandShekhawat(2015),Ya- haya (2015), Abdulhakeem et al. (2019) and Ramya et al. (2022) for related traits. Low heritability was recorded for the population at harvest per plot and
seedsetunderbagging,indicatingagreaterinfluence ofenvironmentalfactorsontheexpressionofthese traits. SimilarfindingswerereportedbyRama etal. (2005)andKumar etal. (2016),asheritabilityisagood index of transmission of characters from parents to theirprogeny.

Geneticadvanceisanimportantparameterthatindicatestheexpectedimprovementinatraitachieved throughselection.Inthepresentstudy,highheritabilityandgeneticadvanceaspercentageofmean(>20) wasrecordedfordryfodderyieldandgrainyield,indicatingpredominanceofadditivegeneactionforthese characters.Traitsdisplayingbothhighheritabilityand highgeneticadvanceasapercentageofthemeanare

Characters GCV

Daysto50%flowering 4.509 Daystomaturity 2.565 PlantHeight(cm.) 8.912 PanicleLength(cm.) 7.812 PanicleDiameter(cm.) 10.053 1000-Seedwt.(g) 9.639

Populationatharvest/no.netplot 2.289 Seedsetunderbagging(%) 3.196 DryFodderYield(kg/netplot) 13.996 GrainYield(kg/netplot) 21.18

primarilyunderadditivegenecontrol,renderingthem highlyreliablefordirectphenotypicselection(Sangwan etal.,2019).1000-seedweight,paniclediameter, panicle length and plant height exhibited high heritabilitycoupledwithmoderategeneticadvanceaspercentageofmean.SimilarresultswerereportedbyLakshmana etal. (2003),Sumathi etal. (2010),Vinodhana etal. (2013),Kumar etal. (2014)andBasavaraj etal. (2017).Traitsexhibitinghighheritabilityalongsidelow geneticadvanceareofteninfluencedbyenvironmental fluctuations, necessitating more nuanced breeding approaches like heterosis or recurrent selection toachievefurthergains(Ahmad etal.,2018).Furthermore,thepresenceofhighheritabilitycoupledwithsignificantgeneticadvanceobservedforkeyyield-related traitsindicatesthatphenotypicselectionwillbeparticularlyefficientfordevelopingsuperiorgenotypes (Ayesha etal.,2019;Subbulakshmi etal.,2022).

Conclusion

Thesuccessofcropbreedingprogrammeslargelydependsontheavailabilityofgeneticvariabilityandthe inheritance of desirable traits, while the analysis of geneticvariationhelpsbreedersformulateeffectiveselectionstrategiesfortraitimprovement.Inthepresent study,thetraitsexhibitedvaryinglevelsofvariability, heritabilityandgeneticadvanceasapercentageofthe meanamongthestudiedgenotypes. Traitsshowing highvaluesofphenotypiccoefficientofvariation(PCV) andgenotypiccoefficientofvariation(GCV)indicatea highlevelofgeneticvariability. Highheritabilityvaluesindicatethatthetraitsunderstudyarelargelycontrolledbygeneticfactorsandarelessaffectedbyenvironmentalinfluencesintheirexpression.Thepresence ofhighvariabilitysuggeststhepotentialforeffective selectionandimprovementoftraits.Traitsexhibiting highheritabilityalongwithhighgeneticadvanceasa percentageofthemeanindicatethepredominanceof additivegeneaction,suggestingthatthesetraitscan beeffectivelyimprovedthroughselection.Incontrast, traitswithmoderateheritabilityandlowgeneticad-

PCV Heritability(%) GA GAM(%)

5.097 78.271 3.707 8.218 3.109 68.061 3.269 4.359 10.226 75.965 25.422 16.002 9.803 63.492 3.01 12.822 12.647 63.194 0.419 16.463 11.496 70.302 1.628 16.648 7.091 10.423 1.102 1.522 12.993 6.053 0.825 1.62 17.3 65.458 0.592 23.327 26.708 62.892 0.192 34.602

vanceasapercentageofthemeanarepredominantly governedbynon-additivegeneaction,implyingthat directselectionforthesetraitsmaybelesseffective.

References

	AbdulhakeemA.AhmedF.O.OmoniyiA.M.KayodeO.I.YusufD.O.A.. (2019).Geneticdiversitystudiesformorphologicaltraitsinpearlmillet (Pennisetumglaucum L.)landracesofNorthern Nigeria. GSCBiologicalandPharmaceuticalSciences,7(2),060–070

	AhmadH.B.SadaqatH.A.TahirM.H.N.SadiaB.. (2018).Studyofsomedirectandin-direct selectionindicesin B.campestris L. PakistanJournalofAgriculturalSciences,55(2)

	AllardR.W.. (1999). PrinciplesofPlantBreeding. JohnWiley&Sons

	Anonymous(2025). RajasthanAgriculturalStatistics–AtaGlance,(2018-19).StatisticalCell,DirectorateofAgriculture,Jaipur,Rajasthan

	AyeshaM.D.BabuD.R.BabuJ.D.P.RaoV. S.. (2019).Geneticparametersforgrainyieldand nutritionalqualitytraitsinfoxtailmillet[Setaria italica (L.)Beauv.]. InternationalJournalofCurrent MicrobiologyandAppliedSciences,8(2),4–9

	BasavarajP. S.BiradarB.D.SajjanarG.M.. (2017).Geneticvariabilitystudiesforquantitative traitsofrestorer(R)linesinpearlmillet[Pennisetumglaucum (L.)R.Br.]. InternationalJournalof CurrentMicrobiologyandAppliedSciences,6(8), 3353–3358

	BikaN. K.ShekhawatS. S.. (2015). Genetic study in pearl millet (Pennisetum glaucum (L.) R.Br.) for green fodder yield and related traits. Electronic Journal of Plant Breeding, 6(2), 600–602

	DeshmukhS.N.BasuM.S.ReddyP.S.. (1986). Geneticvariability,characterassociationandpath coefficientsofquantitativetraitsin Virginia bunch varietiesofgroundnut

	GuptaP.C.AgarwalV.P.NarayanS.GuptaN. K.SinghG.. (2015).Variabilityandassociation analysisofphysiologicalandyieldattributesin diversegenotypesofpearlmilletunderaridconditions. In Souvenir of International Conference onEmergingTrendsinBiotechnologyandScience withSpecialReferencetoClimateChange (February18–20,2015)

	HassanZ. M.SebolaN. A.MabelebeleM.. (2021).Thenutritionaluseofmilletgrainforfood andfeed: areview. Agriculture&FoodSecurity, 10(1),16

	JohnsonH.W.RobinsonH.F.ComstockR.. (1955).Estimatesofgeneticandenvironmental variabilityinsoybeans

	KNG.SDS.. (2022).Studiesongeneticdiversity,variabilityandcontributionoftraitsforgreen fodderyieldandqualitytraitsinNapiergrass(Pennisetumpurpureum L.Schumach.). JournalofCurrentCropScience&Technology,109

	KumarM.GuptaP.C.KumarM.. (2015).Geneticvariability,heritabilityandgeneticadvance studiesforyieldanditscontributingtraitsinpearl millet(Pennisetumglaucum (L.)R.Br.)hybrids. IndianResearchJournalofGeneticsandBiotechnology,7(2),271–273

	Kumar,R.,Harish,S.,Dalal,M.S.,Malik,V.,Devart, K., Chugh, P., Garg, &Raj, K.(2014).Studieson variability,correlationandpathanalysisinpearl millet(Pennisetumglaucum (L.)R.Br.)genotypes. ForageResearch,40(3),163–167

	LakshmanaD.SurendraP.GurumurthyR.. (2003).Geneticvariabilitystudiesinpearlmillet. ResearchonCrops,4,355–357

	Naorem,A.K.,Saritha,M.,Kumar,S.,Panwar,N. R., Meena, K. K., Patel, A.,... & Ram, B. (2023). Pearlmillet(Pennisetumglaucum L.)researchin India: ascientometricjourneythroughthelast twodecades(2000–2022). Ann.AridZone,62,1–17

	Ramya, A. R., Ahamed, M. L., Ratna Babu, D., AshokaRani,Y.,SrinivasaRao,V.,&Srivastava,R. K.(2022).Geneticvariability,heritabilityandgeneticadvanceforyieldandyieldcomponenttraits inpearlmillet(Pennisetumglaucum (L.)R.Br.). The AndhraAgriculturalJournal,69(4),488–492

	RobinsonH.F.ComstockR.F.HarveyP.H.. (1949). Estimates of heritability and degree of dominanceincorn. Agron.J.,41,353–359

	Sangwan,S.,Yashveer,S.,Kumar,R.,Hemender, Sharma,S.,&Redhu,N.(2019).Multitraitanalysisrevealssubstantialdiversityinpearlmillet [Pennisetumglaucum (L.)R.Br.]inbredlines

	SatyavathiC.T.AmbawatS.KhandelwalV.SrivastavaR. K.. (2021). Pearl millet: a climateresilientnutricerealformitigatinghiddenhunger andprovidenutritionalsecurity. FrontiersinPlant Science,12,659938

	SharmaB.ChughL.K.SheoranR.K.SinghV. K.SoodM.. (2018). Study on genetic variability,heritabilityandcorrelationinpearlmillet germplasm. JournalofPharmacognosyandPhytochemistry,7(6),1983–1987

	SinghG.. (2025).EffectofenvironmentalconditionsonpearlmilletinWesternRajasthan. InternationalJournalofGeography,GeologyandEnvironment

	SinghR.K.ChaudharyB.D.. (1999). Biometrical GeneticsAnalysis.Kalyani,NewDelhi

	SinghS.YadavY.P.YadavH.P.VartD.YadavN.. (2014).Studiesongeneticvariabilityandtrait associationforgrainyieldanditscomponentsin pearlmillet(Pennisetumglaucum (L.)R.Br.). ForageResearch,40(2),91–94

	SinghV.K.SharmaV.PaswanS.K.ChaudharyM.SharmaB.ChauhanM. P.. (2016). Study ongeneticvariability,heritabilityandgeneticadvanceforyieldanditscontributingtraitsinlinseed (Linumusitatissimum L.). Curr.Adv.Agric.Sci,8(2), 192–194

	SumathiP.SumanthM.VeerabadhiranP.. (2010).Geneticvariabilityfordifferentbiometrical traitsinpearlmilletgenotypes(Pennisetumglaucum (L.)R.Br.). ElectronicJournalofPlantBreeding,1(4),437–440

	T.R.,Karthik,SudhaB.,SimhiSamyuktaS.M.,DineshKumarReddy,VinodhiniS.M.,&PavithraG. (2024).Pearlmillet(Pennisetumglaucum): aclimateresilientandnutritionallysignificantcrop forglobalfoodsecurity. InternationalJournalof EnvironmentandClimateChange,14(10),381–93

	TerfaG.N.GurmuG.N.. (2020).Geneticvariability,heritabilityandgeneticadvanceinlinseed (Linumusitatissimum L.)genotypesforseedyield andotheragronomictraits. OilCropScience,5(3), 156–160

	VinodhanaN.SumatiP.SatyaM.. (2013). Geneticvariabilityandinterrelationshipamong morpho-economictraitsofpearlmillet(Pennisetumglaucum (L.)R.Br.)andtheirimplicationsin selection. InternationalJournalofPlant,Animal andEnvironmentalSciences,3,145–149

	YadavO.P.RaiK.N.. (2013).GeneticimprovementofpearlmilletinIndia. AgriculturalResearch, 2(4),275–292

	YahayaY.. (2015). Correlation and heritability in pearl millet (Pennisetum glaucum (L.) R.Br.). AfricanJournalofAgronomy,3(3),257–258




OEBPS/nav.xhtml
Contents

		Evaluation of Early Maturing Hybrids of Pearl millet in Arid Environment of Western Rajasthan

		Introduction		MaterialsandMethods

		StatisticalAnalysis

		1.Phenotypeandgenotypevariability

		TestCode ProjectNo. Identity Pedigree

		2.Heritability,GeneticAdvanceandGeneticAdvanceas PercentofMean

		Origin

		ResultsandDiscussion

		Perse performance

		Geneticvariabilityparameters

		Characters GCV

		Populationatharvest/no.netplot 2.289 Seedsetunderbagging(%) 3.196 DryFodderYield(kg/netplot) 13.996 GrainYield(kg/netplot) 21.18





		Conclusion		PCV Heritability(%) GA GAM(%)





		References





OEBPS/images/tab3.png
T ioo0 | Populationat | Seedser | g Dry Fodder
| Seet | marvestne, | under | Srin¥ield | il g
| wee netplot | bagging (%) b plot)
11.03 67.00 53.33 0.83 212
9.73 76.67 58.33 0.47 225
w 11.33 77.00 43.33 0.58 220
w 9.93 7133 55.00 0.46 263
917 | _eser | s o 228
9.07 72.00 48.33 0.55 243
\ 8.47 77.33 46.67 0.45 2.80
‘ 10.63 73.33 51.67 0.55 2.75
—[0ss | 7700 | 5338 052 250
013 | 7795 | ster 035 327
030 | 7rer | dser o2 243
11.00 77.33 55.00 0.75 222
w 9.63 71.67 48.33 0.46 235
\ 7.87 70.00 51.67 0.60 3.57
‘ 8.40 68.33 48.33 0.75 3.27
9.37 71.00 4833 0.46 2.18
w 10.93 70.67 55.00 0.58 2.62
T02 | 7355 | 535 055 220
e | a3 | sess 050 235
t070 | 7200 | so00 043 257
757 | 705 | a7 750 77
9w | 7200 | 5000 o075 272
o7 | 703 | 4500 0.2 243
\ 9.78 7238 50.94 0.55 2.54
- | 7.87 - 43.33 -
1133 67.00-77.33 58.33 0.35-0.83 | 2.12-3.57
‘ 1.01 N/A N/A 0.15 0.43
0% | 2@ 370 005 ois
oo [ oo 520 007 021
6.27 6.71 12.59 16.27 1017






